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CpeflCTBa nopaweHMA m GoenpMnacbi

Ordnance and Munitions

Boenpuinacbi abaakhca cpeflCTBaMM BOopyxeHMA, bxoahihmmm 
b cocTae orneBbix xoMnnexcoB paxeTHO-apTmuiepniicxoro boo- 
pyxeHHA (PAB) m b 3HaH0TenbHOM CTenenn onpeflenaiomHMn 60- 
eebie B03M0XH0CTM n 3<t><t>ex™BHOCTb orHeeoro nopaxenuA 
npoTMBHMKa, BtcmoHast peuieHne pA^a cneqnanbHbix saaan o6ec- 
neHeHHfl AeficTBMii boììck.

Ohh Moryr npuiMeHATbCA ana nopaxeHMA xuboìì cnnbi m tsxhh- 
xm, paapyujeHMA coopyxennii BoeHHoro n rpaxflaHCKoro Ha3Ha- 
MeHUA, a TaKxe /via BbinonneHMA cneqnanbHbix aaaat: 3aflbiM/ie- 
HMA, MaCKMpOBKH MaHCBpOB CBOHX BOMCX, BOCnpeUieHMA pa3- 
BepiblBaHMA BOÌÌCX npOTMBHMXa, OCBenjeHMA yHaCTKa MeCTHOCTM 
mam noflcseTKM ueneii b TeMHoe BpeMA cyrox m t.a.

Boenpnnacbi othocatca k oc- 
HOBHblM BMflaM MaTepna/lbHblX 
cpeflCTB Be/jeHMA bohmm. O6ec- 
neHeHHOCTb Bbicoxo34><t>exTnB- 
HbiMM 6oenpnnacaMM b HeoSxo- 
Ammom KoriMHecTBe nrpa.no h 
wrpaer KmoteByto ponb b aocth- 
xeHHH nobeflbi. C pa3BMTi/ieM 
TeXHMKM M CpeflCTB 3aiHMTbl He- 
M3MepnMo B03pacTaeT pacxoa 
6oenpnnacoB b xo«e Soeebix 
AencTBHii. Tax, b 1760 r. opn 
B3ATM0 BepriMHa pyccxaA ap- 
TunnepwA napacxoflOBana 1200 
CHapAflOB, a coeeTcxaA ap™n- 
nepwA npui tinypMe Bepnnna b 
1945 r. uapacxoaosana 7226 BaroHOB cnapAAOB m mhh.

Ha coBpeMeHHOM arane pa3BnrnA BoeHHoro ucxyccTBa Bbi- 
nonHeHwe SoeBbix Sanaa aobxho obecneHMBaibCA c HawMeHb- 
tuMMM sarparaMM MarepwanbHbix cpencTB. Oto rpeSyer ujnpoxo- 
ro npHMeweHHA Bbicoxoa<M>exTHBHbix 6oenpnnacoB.

B 3aBncnMOCTn ot cneun0wxn peiuaeMbix orneBbix Sanaa b co- 
CTas SoeBbix xoMnnexTOB ap™nnepniicxMX xownnexcoB Bxmona- 
ercA, xax npasH/io, Hecxonbxo tmoob 6oenpnnacoB.

OcHOBy SoexoMnnexTOB CTBonbHoii m peaxTMBHori apTunnepmi

Ordnance and munitions (O&M) are part of rocket/missile 
and artillery systems, key to the combat efficiency, effective­
ness of enemy engagement, and solution of special-purpose 
support missions on the battlefield.

Various O&M are used against enemy personnel and hard­
ware, military and civilian installations, and in special-purpose 
support missions: to conceal friedly forces through smoke dis­
charging, disrupt enemy deployments, light the action terrain 
or specific targets etc.

O&M is a key supply item in modern war, and their sufficient 
quantity and quality is a precondition to any military success as 
consumption of munitions grows together with the effective­

ness of protection means. In 
1760, the Russian forces 
spent 1,200 artillery rounds to 
conquer Berlin, compared to 
7,226 railway cars of projec­
tiles and mortar shells used in 
Operation Berlin in the closing 
days of WWIL Effectiveness of 
each O&M piece has come to 
the fore recently as newest 
economy-driven concepts of 
warfare have focused on 
achieving a military objective 
with as little expenditure as 
possible.

The ammunition load of
each artillery system includes various types of munitions for 
various missions.

In modern Russian Army, artillery and rocket systems basi­
cally use high-explosive ordnance effective against as much 
as 60 % of all practical targets of all types - shielded and 
unshielded enemy personnel, field fortifications, infantry fight­
ing vehicles, armored personnel carriers, stationary and mov­
ing artillery, command posts, stationary radars, and many oth­
ers, deployed over 30 miles behind the engagement line.
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CyxonyTHbix boCìcx cociaBnsiOT 0CK0n0HH0-<{>yracHbie (0<t>) Soe- 
npMnacbi. 3to oSycnoBnMBaeTcn tbm, hto Oct» SoenpumacaMH 
nopaxaioTcn no 60% Bcex ueneii Ha none Son. /JaHHbiii bua Soe- 
npHnacoB no3BonneT acfx^eKTMBHo SopoTbcs npaKrnnecKu co 
BceMM iHnaMH ueneii: OTKpbiTO pacnonoxeHHan u Haxoanmaaca 
b yxpbiTMflx XMBan cuna, 4>opTn<t>nxaunoHHbie coopyxeHMA no- 
neeoro Tuna, BMil, BTP, apTMnnepnficKMe opyann m MMHOMeTbi 
xax Ha orneBbix noamjunx, Tax m Ha Mapwe, HF1, PJ1C m t.a. f1pn- 
neM coBpeMeHHbie apTHnnepwiicKMe cpepcTBa flocraBxn ho3bo- 
naioT nopaxaib uenu Ha yaaneHUH Sonee 50 km ot /ihhmh Soeso- 
ro conpHKOCHOBeHMB.

CoBeptueHCTBOBaHkte SoenpwnacoB CTBonbHOii m peaxTMBHOii 
apTwnnepHM CyxonyiHbix boììck b HacToatuee BpeMn upei no ny- 
tm noBbiweHHA AanbHOCTM cipenbSbi, MoryipecTBa a6ììctbma y 
uenu, CHMxeHMB TexHMHecKoro paccenBanun. floBbiaieHue aanb- 
hoctu cTpenbSbi Beaeica b ochobhom xax 3a chot MoaepHwsa- 
puu cpeacTBaodaBKH, Tax u ynynuieHMs KOHCTpyxuuu Bbicipena 
(aapoaHHaMMHecxoìi <t>opMbi xopnyca cnapnaa, xoHCTpyxuuu 
MeraieabHoro 3apnaa), npuMenenus b xoHCTpyxuuu cnapnaa ra- 
sorenepaTopoB, aohhoìì BbieMKU u npuMeneHua hobbix Bbicoxo- 
SHepreTMHecxwx nopoxoB, a Taxxe ncnonb3OBaHnn axTMBHO-pe- 
axTMBHbix cnapnaoB.

noBbiiueHMe 3(}x|)eKTHBH0CTn SoenpunacoB ocyiaecTBnneTcn 
nputMeneHMeM hobhx B3pbiBHaTbix BemecTB, ocBeTMTenbHbix h 
atiMOBbix cocTasoB, nernpoBaHHbix cnapnaHbix CTaneìi, npwMe- 
HeHweM xoHCTpyxpMM xopnyca c 0praHM30BaHHbiM apoSneHweM. 
flpn npoexTMpOBaHHn hobbix SoenpuinacoB b Hacroniuee Bpewn 
oco6oe BHMMaHMe yaenneTcn SeaonacHOCTM mx Soeeoro mc- 
nonb3OBaHna Ha npoT«xeHHM Beerò xn3HeHHoro uuixna.

B penax noBbimeHMa 3<ti4>eKTMBHOc™ nopaxeHMn nnotaaaHbix 
oStexTOB cosaaHbi xacceTHbie Soenpnnacbi c ocxonoHHbiMM 6o- 
eBbiMM aneMeHiaMM. CHapnati Taxoro Tuna npuiMenniOTC« b 
CTBonbHoii apTMnnepHM xanuiSpos 120, 152 m 203 mm, mmhom6-

Critical dimensions of O&M development are the range of 
fire, impact, and accuracy.

Range of Fire: research in this department includes upgrade 
of existing delivery means and improvement of the round itself 
(aerodynamics, charge architecture, gas generators, bottom 
grooves, new high-power propellant explosives, and rocket- 
assisted concepts).

Tax xanutSpa 240 mm, b PC3O 
xannSpoB 220 m 300 mm, a Tax­
xe B SoeBbIX HaCTRX TP m OTP. 
3a enei MHOxecTBa tohok pa3- 
pbiBOB SoeBbix aneMeHTOB 
(B3) nnomaab ocxonoHHoro 
nopaxeHHH no cpaBHenwo c 
oSbiHHbiM SoenpuinacoM toto 
xe xanwSpa BO3paciaeT bo 
mhoto pa3. KacceTHbie Soe- 
npwnacbi ocoSenno acpctJeK- 
TMBHbi npM CTpenbSe no ot- 
xpbuo pacnonoxeHHbiM w Ha- 
xoamuHMca b <t»opTn<t>Mxapn- 
OHHblX COOpyxeHMAX OTXpblTO- 
ro Tuna xhboìì cune, HeSpoHM- 
poBaHHOii m nerxoSpoHutpo- 
BaHHOM TeXHMXe.



C nosiBneHMeM 4>opTM<t>MxauMOHHbix coopyxeHMM Tuna flOT, b 
KOTOpbIX HaXOASLAMMCS BHyipH AMHHbIM C0CT3B yxpblT SeTOHHbIM 
xoanaxoM, He npoOMsaeMbiM oSbHHbiMM Oct» CHapajiaMH, boshm- 
xas Heo6xo/iMMOCTb co3A3hmh 6oenpnnacoB, cnoco6Hbix 30<t>e- 
XTMBHO 6opOTbC9 C 3TMMM U6AAMM. ¿09 3T0T0 SbIAM CO3flaHbl 6e- 

TOHoSoMHbie CHapa/jbi. B hmx coHeraraTcn ABa bhab abmctbma: 
yaapHoe (3a cnei xMHeTMHecxon SHeprMM) m c^yracHoe ot cpa6a- 
twbshma paspbiBHoro aapaaa. B cba3m c HeoSxcwiMOCTbio aoc- 
tmx6hma 6oAbi±ioM XMHeTunecxoM 3HeprMM 6eTOHo6oiiHbie chs- 
paflbi npuiMeHflioTca TOAbxo b opyAMax KpynHbix xaAMbpoB - 152 
m 203 mm. nopaxeHMe amhhoto coctsbb BHyrpn <t>opTM<|>MX3UM- 
ohhoto coopyxeHMH npoucxoAMT 3a ewer 0yracHoro asmctbma 
mam 3a caei ocxoaxob 6eTOHHoro xoAnaxs, o6pa3yK>mnxca npn 
y«ape CHapaaa.

B 80-x roaax npotuAoro Bexa Ha BOopyxeHMM spTMAAepMM no- 
HBHBMCb BbicoxoTOHHbie SoenpMnscbi. Tax ctbam Ha3biBaTb 6oe- 
npnnacbi, xoiopbie, ooao6ho c3moh3boahuimmc9 paxeiaM, MMe- 
k)t Ha 6opiy ycTpoCicTBa, oSHapyxMBaxjiAMe u,enb m hsboasiamo 
SoenpMnac Ha nee BOAOTb ao npsiMoro nonaAaHMA. TlepBbie OTe- 
aecTBeHHbie oOpaspbi tbxmx OoenpunacoB - 240-mm xoppexTM- 
pyeMaa cfyracHaa mmhs «CMenbaax» m 152-mm ynpsBAseMbiM oc- 
xonoMHO-i>yracHbiii cnapaA «KpacHonoAb» - nopaxaAM penw, 
noACBeHMBaeMbie M3AyneHMeM naaepnoro ueneyxaaaTena. 3tot 
inn CMCTeM HaBeAeHHa hssmbbiot noAyaxTMBHbiMM nasepHbiMh 
cmctombmm HaBeAeHkie.

B 90-x roAax hosbmacs hobum tmo BbicoxoTOHHbix Ooenpwna- 
cob, cnocoOHbix aBTOHOMHO, 6ea yaacTkia aenosexa, obHspyxM- 
BaTb SpoHMpoBaHHbie qeAM no mx TennoBOMy M3AyaeHmo. Tlep- 
Bbiti noAofiHbifi oQpaaep - 300-mm xscceTHbin cnapaA c csmo- 
npMLienMBaomMMMca SoeBbiMM 3AeMeHT3MM (CTI63) aaa PC3O 
«¿Mepa» 6bin co3abh b Poccmm. OcHOBHbiMM cocTaBHbiMM aacTa- 

mm Cn53 aenamca abthmx peAM - onwxo-anexTpoHHbiii o6hs- 
pyxwTenb c yaxuiM noneM 3penna - m conpaxennaa c hum OoeBaa 
aacTb Tuna «yAapHoe aApo». Taxaa 6oesaa aacTb noAoOna xyMy- 
aatmbhom, ho MMeeT ofiAMpoexy b bmas c4>epnaecxoro cerMeHTa 
Manoii xpnBM3Hbi. RpM noAPbiBe M3 o6ampobxm <t>opMMpyeTca 
BbicoxocxopocTHOM xoMnaxTHbiM nopaxaioipMM aneMeHT xmhbtm- 
aeexoro AeMCTBMa, nonaAaiOLpMM b oSnacTb, HabfltopaeMyio par- 
hmxom peAM.

flanbHeMuiee pa3BMTMe BbicoxoroaHbix SoenpMnacoB mabt b 
HanpasneHMax:

- co3AaHMa caMOHaBOAaipMxca cnapaAos m Ooeebix aneMeH- 
tob c ronoBxaMM caMOHaseAeHMa aBTOHOMHbix tmhob;

- noBbimeHMa noMexoaammpeHHOc™ aBTOHOMHbix a8thmxob 
penn m toaobox caMOHaeeAeHMA 3a caeT yeeAMaeHMa aMCAa 06- 
HapyxMTeAbHbix xaHaAOB pa3HOM <t>M3naecxoM npuipoAbi - bmam- 
moto AnanaaoHa, TennoBbix, paAMOMerpMHecxMx m paAMOAoxa- 
PMOHHblX, Aa3epHblX AOXapMOHHbIX m t.a.;

- C03AaHMa xoMSuHMpoBaHHbix noAyaxTMBHO-naccMBHbix cmc- 
tgm HaseAeHMa, cnocoSHbix naBOAMTb Ooenpunacbi Ha noAcee- 
aeHHbie AaaepOM peAM m nepexoAMTb b npopecce HaseAeHMa b 
aBTOHOMHblM (naCCMBHblM) peXMM MAM paSOTaTb TOAbXO B oahom 
M3 pexMMOB;

- ocHauieHMa AaAbHoSoMHbix BbicoxoTOHHbix CHapaAOB cmctb-

This involves new explosives, illuminating and smoke 
agents, alloyed casings, pre-shaped fragmentation charges. 
All innovative O&M projects are focused on safety of storage, 
use, and cannibalization.

Area targets have been most effectively engaged using clus­
ter fragmentation munitions producing times as many frag­
ments and therefore offering denser and broader fragmenta­
tion impact. In the Russian Armed Forces, such munitions are 
used with 120-, 152-, and 203-mm guns and howitzers, 
240-mm mortars, 220- and 300-mm multiple-launch rocket 
systems, and in tactical and theater missiles. Cluster muni­
tions are especially effective against unshielded personnel, 
open inhabited fortifications, and non-armored and light 
armored vehicles and weapons systems.

Concrete-piercing munitions were developed to successful­
ly engage heavy stationary weapons emplacements offering 
all-round protection against high explosives. These munitions 
combine penetrating kinetic impact with high-explosive action 
that kills personnel inhabiting the emplacement with explosion 
blast or fragments of the smashed concrete structure.

The first high-precision, or «smart», munitions entered ser­
vice in the 1980s, offering a new capability of target detection 
and guidance until the moment of engagement. The first 
Russian-designed smart munitions - the Smelchak mortar 
shell and the Krasnopol guided projectile - used a laser target 
designator, which explains their classification as semi-active 
laser-guided munitions.

In the 1990s, Russia pioneered a new type of smart muni­
tions operating at the terminal portion of trajectory and inde­
pendently guided by heat radiated by moving armored vehi­
cles. The first operational ordnance of the type was the 
300-mm cluster rocket with anti-armor smart submunitions for 
the Smerch MLRS.

A smart submunition includes a narrow-field optic-electron­
ic target sensor and a shaped-charge warhead shielded with a 
low-degree-of-curvature cover that provides a killing kinetic 
agent directed onto the sensor-defined area as the warhead 
goes off.

Major continuous improvements to smart munitions are as 
follows: Independent guidance capability for submunitions as 
well as munitions; anti-interference and anti-jamming capabil­
ity (the most reliable way to improve which is by broadening 
the range of target detection frequencies - from infrared 
through optical to laser and radio - in one system); a semi- 
active-to-passive capability (at first ordnance is guided with a 
laser target designator, then switches to the independent pas­
sive mode, or works in one of the available modes only); and a 
space-assisted midcourse guidance capability for long-range 
systems.

Anti-tank guided missiles, crucial ordnance for any Army, 
has always been a basic asset effectively used against armor 
and combat vehicles.

In the late 1960s, the first-generation wire-guided Malyutka 
(Western reporting names AT-3/Sagger) gave way to more 



msmm ynpasneHMfl Ha cpeflHeM yHacrxe TpaeKTopnu, paßorato- 
IßMMM no flaHHbIM KOCMHHeCKMX paflHOHaBMraqHOHHblX CMCT6M.

Ocoöoe Meera b cwcTeMe paKeTHO-apTnnnepwiiCKoro soopy- 
xbhma 3aHHMaK)T npoTHBOTaHKOBbie paxeTHbie KOMnneKCw. 
nTPK npoßonxaiOT ociaBaTbca Havißonee 30<t>eKTHBHbiM cpeß- 
ctbom nacTeii h noßpa3ßeneHnii CyxonyTHbix bomck b npoTueo- 
ÖOpCTBe C TaHKaMH M SoeBbIMH 6pOHHpOB3HHblMH MaiUHHaMM.

B KOHpe 60-x ro/iOB Ha aaweny F1TPK nepsoro noKoneHMA c 
pyHHoü CHcreMOM ynpaßneHMA «ManiOTKa» ßbinw paspaßoTaHbi 
nTPK «OaroT» m «Meine» c nonyaßTOMaTMHecKOü cncieMon yn- 
paBneHM«, b kotopoü aaaaHen oneparopa abaabtca HaseaeHne n 
yflepxaHne Ha genu MapKM npngena. HaseßeHMe xe paxe™ ocy- 
inecTBnaeTCA aBTOMaTunecKu c noMOißbio neneHraiopa, pacno- 
noxeHHoro b HaaeMHon annapaiype ynpasneHMA.

flanbHenmee passmne hocmmsix nTPK uuio no nyrn oßecne- 
mbhha CTpenböbi hohsio 6e3 noßesera penn, yßeriMHeHMA ßpone- 
npoßnsaeMOCTH n chmx6hma MaccoraßapKTHbix xapaKTepncinx.

Ha ocHOBaHnn onbua MHoroHucneHHbix noxanbHbix boüh, boo- 
pyxeHHbix KOH<t>nnKTOB n TaKinnecKnx yHennü yxe nTPK nepso- 
ro noKoaeHMA n nx ycoBepiueHCTBOBaHHbie sapnaHTbi c nonyaB- 
TOMaTnHecKon cncTeMoii ynpasnenna - OTenecTBeHHbie komo- 
neKCbi «<t>anaHra-M» («Oananra-n»), «ManioTKa-M» («ManioT- 
Ka-n») - ßbinn npwHATbi Ha Boopyxenne b cocTase BepToneios 
CQOTBeTCTBeHHO Mn-24 w Mn-8, KOTOpwe AB/iAnncb ßnA TaHKOs 
Haußonee onacHbiM hpothbhukom BBMßy cßoeü BbicoKOüi Maneß- 
peHHOCTM h Henpncnoco6neHHOCTn TaHKOBbix CYO ßnA ßopbßbi c 
BO3ßyi±IHblMM pe/lRMM.

OcHOBHbiMH HanpaBnennaMM coßepuieHCTBOBaHHA nTPK ab- 
aaiotca:

paewnpenne pnanaaona ycnoBHü ßoesoro npnMeneHMA (hohb, 
ocaßKn, TyMan);

noBbitueHne ßanbHocrn cTpenbßbi n oßecneneHne CTpenbßbi c 
3aKpbiibix orneBbix noanpnii;

yee/innenne ßoeson CKopocTpenbHOCin KOMnneKCOB;
noBbiweHMe noMexo3aiuntßeHHOCTn;
ncnojib3OBaHne HeTpaßnpnoHHbix TpaeKiopnü noßnera nTYP 

k penn n cnocoßoB ee nopaxenna;
paapaßorxa MHoropeneBbix KOMnneKCOB.
B xoße öoeßbix ßencTBnn uommmo yHnmoxennn nun noßaB/ie- 

hma oßbeKTOB npOTnsHnKa BO3HnxaiOT n ßpyrue sa^ann, He cba- 
3aHHbie HenocpeßCTBeHHO c nopaxennew nnnnoro cociasa n 
TexnnKn. flna BbinonneHHA Taxuix 3aßaH cnyxaT öoenpnnacbi 
cnepnanbHoro HaaHaneHHA: ßbiMOBbie, ßbiMoxypAtßue, ocBe™- 
TenbHbie n ßp.

ßbiMOBbie n ßbiMOKypamne cnapAßbi (muhm) cnyxaT ßnA Mac- 
KnpoBKn ManeßpoB cbomx bomcx nnßo ß/iA ocnennennA bomck 
npoTHBHnxa. Taxne ßoenpnnacbi npnweHAioTCA b cncTewax npaK- 
TnsecKn scex KannöpoB apTnjinepnn CyxonyTHbix boück: ot 82 ßo 
152 MM. OCOÖeHHO 3<|XJ)eKTHBHbl 3Tn CHapAßbl (MHHbl) B 6e3B6T- 
peHHyio noroßy, Korßa ßbiMOBoe oßnaxo ßonro He pacceneaeicA.

npn seßennn öoeßbix ßencTBnn b TeMHoe BpeMA cyrox ßjiA noß- 
CBeTKn penen npoTnBHnKa npnMeHAioTCA ocBemTenbHbie ßoenpn- 
nacbi. Onn, ok n ßbiMOBbie, paapaßoTaHbi n npnHATbi Ha soopy- 
xenne k apTnnnepnncxnM cncieMaM Kannßpa ot 82 ßo 152 mm. 

advanced semi-automatic Fagot (AT-4/Spigot, 
AT-5/Spandrel) and Metis (AT-7/Saxhorn) reducing the oper­
ator’s mission to initial target designation and keeping the 
sight on target as the missile heads toward it. The correction 
signals are transmitted to the missiles automatically through a 
radio direction finder. Further improvements of man-portable 
ATGMs were focused on no-illumination nighttime firing capa­
bility, higher armor penetrating capability, and weight/dimen- 
sions optimization.

Lessons learned from many local armed conflicts and tacti­
cal exercises extended the range of platforms for the earliest 
semi-automatic into attack and utility helicopters: Falanga- 
M/Falanga-P (AT-2/Swatter) was used with the Mi-24 (Hind), 
while Malyutka-M/Malyutka-P with the Mi-8 (Hip). Helicopters 
were an innovative and lethal weapon in anti-tank warfare 
because of high maneuverability and low vulnerability to land- 
focused tank guns.

Major dimensions of ongoing improvement for ATGMs are 
attaining all-weather/day-night and multipurpose capabilities, 
extending the range of fire and firing from enclosed positions, 
enabling a random maneuvering capability in the terminal 
phase and introducing new impact methods, and increasing 
practical rate of fire and countermeasures immunity.

Sometimes artillery accomplishes special-purpose sup­
port missions not directly associated with defeating enemy 
personnel and hardware. Such missions require special 
types of munitions: Smoke dischargers, illumination ord­
nance etc.

Smoke-discharging projectiles and mortar shells are use­
ful in concealment of own movements and disruption of 
enemy deployments and maneuvers. The Russian Armed 
Forces use smoke dischargers will almost all artillery sys­
tems; calibers range from 82-mm to 152-mm. This type of 
ordnance is especially effective when the wind does not dis­
perse the smoke.

In the night, illumination ordnance is widely used to make 
enemy positions and targets visible. These munitions - para­
chuted over the terrain at the terminal stage - are also avail­
able within the 82-to-152-mm range and offer 25 sec to 90 sec 
of steady illumination, enabling a fighting force to keep the 
enemy visible, psychologically distracted and disoriented 
through the entire mission.
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BpeMH ropeHMa 0axena ocaeTUTeabHoro 6oenpnnaca, cnycKato- 
luerocs Ha napatuKne, cocTaanaeT ot 25 flo 90 ceKyna, a npM noc- 
^eflosaTenbHOM «HaseiuMBaHMM» mx apwnnepiieii 3OHa oceeiue- 
hms MoxeT coxpaHBTbca b TeweHwe scero epeMeHM Bbino/iHeHMH 
6oeBOM aaaaHM. Kpowe roro, MaccoBoe npMMeHeHMe ocBeimeab- 
Hbix 6oenpnnacoB b HOHHoe spewa OKasbieaeT cnnbHoe ncMxonoru- 
secKoe BO3flei4CTBne Ha BMMHbiü coorae npoTMBHMKa.

Kax w3BecTHO, ochobom yaapHOM cmbw oôiueBOMCKOBbix nac- 
tom m coeaMHeHMii asnaiOTca noapaaaeneHMs u aadu, b cocraB 
Koiopbix bxoakt SpoHeiaHKOBaa TexHMKa. BoeKOMnneKT ochob- 
Horo BoopyxeHMa cospeMeHHbix poccmmckmx t3hkob (125-mm 
nyiuKa fl-81 ) BmnoaaeT caeayioiaMe mow 6oenpnnacos: 6pone- 
ôoiiHbie noflKanwôepHbie, KywynaTWBHbie h 0CK0n0HH0-4>yrac- 
Hbie BbiCTpenbi, TaHKOBbie ynpasnaeMbie paxeibi.

flna 1 25-mm nyweK McnonbaytOTca Bbicipenbi pa3aeribHO-rMnb- 
3OBoro aapaxaHHa. Ochobhom MeTaTe/ibHbiM sapsa asnaeTca eaM- 
HbiM ana scex tmoob CHapaaos, hto oôecnesMBaeT yHM<t>MKauMio 
MexaHM3M0B 3apaxaHna t3hkob m 6e3onacHOdb npw Bbidpene.

6poHe6oüHbie noaxann6epHbie cnapaabi (BilC) asnaiOTca oa- 
hmm m3 ocHOBHbix cpeacTB nopaxeHMSi BbicoKosaiaMiaeHHbix o6b- 
eKTOB. npM BceM pa3HOo6pa3MM cnocoôoB pasrona CHapaaa 
npMHUMn nopaxeHMa SpoHMpoBaHHOM ue/in ocTaeTca noKa HeM3- 
MeHHbiM - npoôMTMe ôpohm m o6pa3osaHMe b 3a6poneBOM npo- 
CTpaHCTBe nopaxafouiHx ockobkob 3a cner MexaHMHecKoro yaapa 
Tena bbicokom h/iothoctm npM bwcokom ckopoctm coyaapeHMa. 
flMHaMMKa yBenuaeHMa ôponenpoÔMBaeMOCTM BX npaKTuaecKM 
cooTBeTCTBOBana pocTy ctomkoctm 3aianTbi t3hkob. noebinieHMe 
6pOHe6oMHoro aeiicTBMa BIX b ochobhom ôbino csasano c yse- 
nMHeHneM raôapMTHO-MaccoBbix xapaKTepMCTMK m cosepiueHCT- 
BOBBHMeM KOHdpyKiAMM CHapaaos: Mcnonb3OB3HMe cepaeaHMKOB 
h KopnycoB M3 MaTepManoB c noBbiuieHHbiMM <J>M3MKO-MexaHM4e- 
ckmmm CBOMdBaMM, nepexoa Ha anMHHOKopnycHbie cnapaabi.

fleüCTBMe KyMynaTMBHbix CHapaaos ochob3ho Ha opoGmtmm 
BHeuiHeM saiuMTbi - qenM - 3a caeT KywynaiMBHoro s^eKia m 
nopaxeHMM ocxonoaHbiM ootokom 3anperpaaHbix yasBMMbix ane- 
MeHTOB. flocToaHHoe npoTMBOôopdBO Mexay ysennaeHHeM 
ôpoHenpoÔMBaeMOCTM KyMynaTMBHbix cpeadB nopaxeHMa c no- 
BbiuieHMeM saiuMtaeHHOCTM ueneùt c<t>opMMposano oôbmk coBpe- 
MeHHoro KyMynaTMBHoro SoenpMnaca ksk BbicoKOTexHonorMHHO- 
ro M3aenMa, MMeiotaero TaHaeMHyio cxeMy nodpoeHMa. Hcnonb- 
30B3HMe HOBbIX KOHCTpyKTOpCKMX perueHMM no3BonMno noaHaTb 
ocHOBHyto xspsKTepMCTMKy KyMynaTMBHbix SoenpMnacoB (6pone- 
npoôMBaeMOdb) ao ypOBHa npoôMTMa roMoreHHOM 6pohm CBbi- 
iue oaHoro MeTpa.

HHTeHCMBHoe HacbitaeHMe ôponeTaHKOBOM TexHMKoii apMMii 
paanMHHbix CTpaH m ee npMMeHeHMe npaKTMaecKM bo scex BMaax

Armor provides the bulk of 
firepower of any fighting force 
and therefore needs a diverse 
range of ordnance. The 
Russian Army, with the 
125-mm D81 accepted as the 
main tank gun, makes a typi­
cal ammunition load of the 
following types of munitions: 
armor-piercing discarding 
sabot (APDS), shaped- 
charge/high-explosive anti­
tank (HEAT), ordinary high- 
explosive rounds, and guided 
missiles.

The 125-mm gun requires 
separate loading, with the 
standard propellant for all 
types of munitions to simplify 
loading procedures and 
increase safety.

Heavily protected targets are usually engaged using APDS 
rounds. There are various principles of acceleration in flight 
but the impact principle has so far been the same: The projec­
tile penetrates armor and kills targets it protects with frag­
ments generated by a high-velocity and high-density mechan­
ical impact. APDS armor penetration capabilities closely fol­
lowed the development of protective technologies and mostly 
involved heavier overall weight, heavier, harder, and longer 
penetrators.

Shaped-charge/HEAT projectiles work on the shaped 
charge effect and include a hollow liner of metal material of 
conical, hemispherical, or other shape, backed on the convex 
side by explosive and detonated from behind. They generate a 
continuous high-velocity molten jet of liner material and a frag­
ment flow that engages objects behind the armor. Many mod­
ern shaped-charge munitions use high-tech tandem war­
heads to engage well-protected targets and penetrate over 
1 m of homogeneous armor.

As more and more diverse armored vehicles were produced, 
and their use was extended into practically all kinds of modern 
warfare, artillery grew less and less suitable for continuous and 
close fire support and antitank capability, leaving infantry to 
deal with overpowering enemy armor. Infantry needed 
weapons combining high antitank capability and firepower 
with light weight and mobility. The advent of so-called antitank 

rifles early in the WWI marked 
the first step in the continuous 
and ongoing competition 
between the advancing tank 
and defending man.

In current conditions, 
close-combat antitank 
assets, or shoulder-fired 
man-portable rocket launch­
ers (a.k.a. AT grenade 
launchers) are as effective 
and important in anti-armor 
warfare as guns and ATGMs.

First antitank rocket launch­
ers were developed during 
the WWII, and the first Soviet 
man-portable rocket launch­
er RPG-2 entered service in 
1948. These light and maneu­
verable weapons armed with 
powerful shaped-charge 
rounds proved themselves 
utterly effective against tanks 
and other armored targets in 
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oSmeBOìiCKOBoro Boa costami ycnoBMa, npu Koropbix aprunne- 
pMA He Moraa noBceMecTHO conpoBoxflaTb m ofiecneHMBaTb or- 
Heeyio noflaepxKy nexoTe. Bo3HHKna HeoBxoflMMOCTb ocHame- 
hmb ee MoiiiHbiM npoTMBOTaHKOBbiM opyxneM, KOTopoe oBecne- 
Hnno 6bi eCi B03M0XH0CTb ycnewHOM BopbBbi c TaHKaMM b 6/imx- 
HeM goto, nepsbie npoTMBOTaHKOBbie cpeflcrea - npoTMBOTaHKO- 
Bbie pyxbB - noBBHBMCb yxe b riepsyio MMposyio BOMHy. B aanb- 
HeiiLueM coBepmeHCTBOBaHuie SpoHeiaHKOBoro BOopyxeHMe m 
npoTMBOiaHKOBbix cpeflCTB nponcxo.HM.no ooctobhho.

Ha ceroAHBiuHMM fleHb Baxnyio ponb b BopbBe c TaHKaMM m flpy- 
tmmm SoesbiMM SpoHMpoBaHHbiMM MauiMHaMM Hapapy C npOTMBO- 
TaHKOBOM apTMnnepMefi m RTYP BbinojiHWTTaK HaabiBaeMbie npo- 
TMBOTaHKOBbie cpeflCTBa (F1TC) ónMXHero Boa - rpaHaiOMeibi.

BnepBbie npoTMBOTaHKOBbie rpaHaiOMeibi HauiriM npMMeneHMe
B XOfle BTOPOM MMPOBOM BOMHbl. 
B COBeTCKOM ApMMM cepsbiM 
pysHOM npoTMBOTaHKOBbiM rpa- 
HaTOMer Pnr-2 6bin opmhrt Ha 
BOopyxeHMe b 1948 r. BoeBbie 
fleMCTBMB b noKanbHbix BOMHax m 
BOOpyXeHHbIX KOHCji/lMKTaX B xo- 
fle cneuManbHbix onepauMii eme 
pa3 noflTBepflM^M, hto b 6opb6e 
C TaHKaMM M flPyTMMM SpOHMpo- 
BaHHblMM U,en«MM OpOTMBOTaH- 
KOBbie rpaHaTOMeTbi - nerKMe m 
MaHespeHHbie, c MOtuHbiMM Ky- 
MynHTMBHbiMM BoenpMnacaMM - 
BBrifllOTCfl BblC0K03<t><t>eKTMB- 
HbiM m o6B3aTenbHbiM aneMeH- 
TOM CMCTeMbl UpOTMBOTaHKOBO- 
ro BOopyxeHMe apMMM 6onb- 
luMHCTBa rocynapCTB.

B HacTosmee BpeMs Ha boo- 
pyxeHMM Poccmmckom apMMM 
(PA) coctobt peaKTMBHbie npo- 
TMBOTaHKOBbie rpaHaTbi c rpa- 
HaioMeiaMM oxiHopaaoBoro 
npMMeHeHMs (PflT-18, Pfir-22, 
pnr-26, pnr-27) m opotmbo- 
TaHKOBbie rpaHaTOMe™ mhoto- 
pa3OBOro Mcnonb3OBaHMH - 
pyMHbie (Pfir-7, Pnr-29) m

CTaHKOBbie (Cnr-9M), c BbicTpenaMM pasnMHHoro HasHaneHM«.
B flanbHeMiueM, Ha Base peaKTMBHbix rpanaT PDF-26 m PTIT-27, 

SbinM paapaSoTaHbi oBpaaqbi LUTypMOBoro opyxMs PLLir-1 m 
PLUT-2, ocHaiueHHbie hobbimm BoesbiMM sacTHMM MHOro4>aKTOpHO- 
ro nopaxaiOLuero HeMCTBMB, cnocofiHbie 3<t>4>eKTMBHO nopaxaTb He 
TonbKO XMByio CMny (ocofieHHO npn nona/iaHMM BoenpMnaca 
BHyrpb noMemeHMs), ho m HeBpoHMposaHHyio mbm nerKoBpoHMpo- 
BaHHyio TexHMKy.

BoeHHbie KOHtjmMKTbl, B KOTOpbIX yHaCTBOBa/lM 4>0pMMp0BaHMS1 
HatuMx BoopyxeHHbix cmji b 80-e - 90-e roflw XX Bexa, noKasanM 
BbicoKyio 3<j><t>eKTMBH0CTb TaKoro BMfla BoopyxeHMS, ocoóeHHo c 

TepMoSapMHecKOM SoesoM sacTbio.
CoBpeMeHHbie cpeflCTBa SnMXHero Bob no HanexHOCTM fleii- 

CTBMB, yfloOcTBy oOcnyxMBaHMB m aKcnnyarauMM, ManeBpeHHO- 
ctm npeBoexoAST, a no acJx^eKTMBHOCTM Boesoro npMMeneHMs 
HaxoflflTcsi Ha ypoBHe nyHLUMX sapyfiexHbix ana/ioroB.

TaKMM o6pa3OM, b HacToamee BpeMa Ha soopyxeHMM PA Haxo- 
HMTca Bonbtuoe KonMnecTso pasnMHHbix tmoob BoenpnnacoB, 
oBecnewMBaioiHMx BbinonHeHMe Bcero oBteMa orneBbix saxias, 
BoanaraeMbix Ha PB m A.

B 3tmx ycnoBMAx TexHMsecKaa no/iMTMKa TPAY MO P<t> no co- 
BepujeHCTBOBaHMio m pa3BMTMio BoenpMnacoB mcxohmt m3 oBec- 
neseHMR TpeBosaHMÌi noBbiuieHMH a$t|)eKTMBHOCTM m HaaexHO- 
CTM fleiiCTBMS, yBeJIMHeHMS CPOKOB COXpaHSieMOCTM BoeBbIX M 
aKcnnyaTapMOHHbix xapaKTepMCTMK, BeaonacHOCTM b aKcnnyaTa- 
UMM, TexHonorMHHOCTM npoM3BOflCTBa c Mcno.nb3OBaHMeM OTeHe- 
CTB6HH0M CbipbeBOM M npOMblLUBeHHOM 6a3bl. 

many local armed conflicts and special operations and are 
currently in service with most armies across the globe.

In the Russian Army, antitank rocket launchers are classified 
into single-use shoulder-fired (RPG-18, RPG-22, RPG-26, 
RPG-27), multiple-use shoulder-fired (RPG-7, RPG-29), and 
multiple-use tripod-mounted (SPG-9M), all armed with a 
diverse suite of rocket-propelled grenades. From the original 
RPG-26 and RPG-27 grenades multipurpose assault muni­
tions RShG-1 and RShG-2 were derived. They are effective 
against thin-skinned vehicles as well as personnel (especially 
when goes off indoors). The Soviet and Russian forces found 
this scheme - especially the idea to use a thermobaric (fuel­
air-explosive) warhead in a man-portable weapon - very use­
ful in local armed conflicts in the 1980s and 1990s.

As modern Russian-made O&Ms equal their foreign coun­
terparts in combat efficiency and are superior to most of them 
in reliability, maintenance efficiency, and maneuverability, the 
Russian Armed Forces confidently rely on them in planning 
and accomplishing all fire missions on the battlefield. The 
Rocket and Artillery Directorate of the Russian Defense 
Ministry leads a continuous effort to increase effectiveness, 
reliability, service life, safety, and production efficiency, and to 
diminish the use of non-Russian raw materials and industrial 
resources.
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ripoMbiiujieHHocTb 6oenpMnacoB -
OCHOBHOG 3BGHO B oGopOHHOM KOMHAeKCG POCCMM

Munitions Industry Crucial 
for Russia's Defense Capability

flpoMbiuineHHOCTb boenpnnacoB m cneyxHMMM - OflHa m3 BaxHerirunx 
cocTaBBRiomnx SeaonacHOCTU, BoeHHO-noriMiMHecxoM craSuntHOCin n 
MexayHapoflHoro aBTopnrera Poccwn. Poccha - oaho na Hecxo/ibxnx 
rocyaapcTB b wnpe, xoTopue cnocobHbi caMOCToarentHO obecnenM- 
BaTb BoopyxeHHbie cmbbi bcbmh HeobxoAMMbiMM boenpnnacaMM, a Tax- 
xe BaxHeüujMMn xoMnnexiyioiunMM n3flennü m cocraBHbix nacrerl ko 
mhoimm BnflaM BOOpyxeHMn, BxmoHan Soesbie HenaepHbie Mac™ paxer; 
B3pbiBHbie ycTpoñcrsa, ronoexn caMOHaBeaeHHB, bopTOBbie npnbopbi m 
annaparypy mx npoBepxu.

Bea obopoHHaa nponyxuna oTpacnn cosaaeTce Ha ochobb OTene- 
CTBeHHOM aneweHTHOM 6a3bi m npoayxqMM cneuxnMnu. B nacTOfiinee 
BpeMfl 8 CTpane cymeciByei npon3BoacTBO ecex basoBbix xomho- 
HeHToe SHeprernHecKnx KOH/jeHcnpoBaHHbix cncreM, b tom HMcne 
B3pbiBHaTbix BemeciB (TpoTnn, rexcoreH, oxroreH m ap.), xombohch- 
tob cMeceBbix TBep/ibix paxeTHbix TonnuiB (nepxnopaT aMOHna, no- 
p0LUK006pa3Hbiü aniOMHHUM, noflMMepHbie CBasyiomne m ap.), nopo- 
xob (HMTparbi uennonosbi m mnuepnHa) h t.a. PaapaboiaHbi m ocwa- 
meHbi HeobxoAMMbiM obopyaoBaHueM TexHonornaecxne npopeccbi 
np0M3B0flCTBa B3pblBHaTblX COCT3BOB M ÓOeBblX HaCTeií, 3apaflOB no- 
pOXOB M TBepabIX paXBTHblX TOnUMB, HMpOTeXHMHeCXMX M nHmjMMpy- 
K>mnx MarepuanoB, n3flennM Ha mx ochobb, B3pbiBaienbHbix ycr- 
poñCTB m mx aacTeñ, npeaoxpaHMTenbHO-McnoriHMTenbHbix MexaHM3- 
mob, CMCieM ynpaB/ieHna m HaseaeHMa, Kopnycos boenpMnacoB, 
TMAb3 M T.fl.

CraHOBneHMe m pa3BMTMe npoMbiurneHHocTM boenpMnacoB b 
20-30 roflbi XX Bexa HenpepbiBHO CBasano c MacurrabaMM m TeMna- 
mh MHaycTpnanM3auMM cipaHbi: C03aaHMeM MeiannyprMaecxoM, xm- 
MMHecxoM, CTaHxocTpoMTenbHOii npoMbiw/ieHHOCTeñ, anepreTMxoii 
m ApyrMx HapoflHoxoaaMCTBeHHbix xoMnaexcoB. flpMHaTaa b nepBbie 
roa« coBeTCxoii BnaCTM CTparerna Ha erporyx) ueHTpanMaaunra yn- 
paBneHMa, nnaHOBoe BeaeHMe xosaiiCTBa no3BOnujin yxe b Haaane 
30-x roflOB BbiflenMTb b cocíase HapxoMara raxenofi npoMbiwneH- 
hocth b xaiecTBe caMOCToaienbHoñ oipacnb no paapaborxe m npo- 
M3BOflCTBy apTMnnepMMCXMx CHapaflOB ana Bcex poaoB bomcx, mmh, 
aBMabOMb, apTMiuiepníicxnx ™nb3, nopoxoB m nopoxoBbix 3apaaOB, 
B3pbiBaaibix BeiaecTB, B3pbiBareneM, xanccnbHbix m nMporexHMHe- 
CXMX M3aeaMM.

B pesy/ibiaTe b cipane bbiriM coaaaHbi Bee ycnoBna aaa xopeHHoñ 
pexoHcrpyxiiMM m HapaianeaHMa noieHUMana npoM3BoacTBeHHbix 
MOiuHOCTeii boenpMnacHOM npoMbiwneHHocrM, cpopMHposaHMa yc- 
TOMHMBOM CblpbeBOM ba3bl.

A munitions and special chemistry industry is a key element of a 
nation’s military security, political stability, and international authority. 
Russia is one of the few states who can independently develop and 
produce all types and classes of munitions including conventional mis­
sile warheads and support means (detonation devices, homers, avion­
ics, and testing equipment) for its armed forces and other armed orga­
nizations. All basic elements are developed and produced inside the 
country, from powerful combat explosives (hexogen, octogen, trinitro­
toluene etc.) and components of gunpowders (cellulose and glycerin 
nitrates) to components of solid rocket propellants (ammonium per­
chlorate, aluminum powder, polymer binding agents etc.).

The resulting firepower - and accordingly combat effectiveness - of 
all munitions (except possibly nuclear warheads) heavily depends on 
the power of the propellant and blast explosive charges. Russia pro­
duces all components of such compounds independently. These are 
components of solid rocket propellants (ammonium perchlorate, alu­
minum powder, polymer cohesive agents etc.) as well as sheer explo­
sives (trinitrotoluene, hexogen/RDX, octogen/HMX etc.). The tech­
nologies and production hardware lines for explosives, rocket propel­
lants, priming agents, and weapons made on their basis are already 
well-developed.

Historically, the first breakthrough in the munitions industry largely 
began in the 1920s-30s in the wake of the broader national industrial­
ization effort that created metallurgy, chemistry, refining, power gen­
eration, and other key sectors of economy. The industry was highly 
centralized and planned, and the first independent sector responsible 
for the development and production of artillery rounds, mines, aerial
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YHMTbiBasi öonbiuoM oöueM npoM3BOACTBeHHbix MomHocren, koto- 
pbie aobxhbi 6biTb pa3BepHy™ /via BbinycKa ßoenpnnacoB b cnysae 
bomhbi b 1939 rofly 6hb cosash Hapoflnbiü KOMuccapuiaT öoenpuna- 
cob. B npeflBoeHHbie toam HapKOMaT npoaenan orpOMHyio opraHM3a- 
TOpCKyio paSoiy no HapaiuMBaHwo npon3BOACTB6HHbix moiahoctgm 
Aba pasBepTbiBaHM« Maccosoro nponsBOßciBa öoenpunacos, paapa- 
öoTKe m BHeflpeHwo hobhx bmaob 6oenpMnacoB u hx aneweHTOB.

TaKMM oöpaaoM, npoMbiwneHHOCTb öoenpMnacoB k Ha^any 40-x 
roßOB npespaTMnaCb b Mouwyio, BbicoKopa3BMTyio oöopoHHyio ot- 
pacnb. BblBM CO3ßaHbl yCBOBMA flna ÖblCTpOrO KO/IMHeCTBeHHOrO M Ka- 
necTBeHHoro pocra BoopyxeHHbix cmb CoBeTCKoro Cocaa.

B 3T0T nepMOA ÖblBM CO3AaHbl HOBbie ÖpOHeÖOMHbie CHapAAbi K 
MOAIHblM 130-MM, 162-MM M 180-MM apTMBBepMMCKMM CMCT6M3M. 
Aba nopaxeHMA HeöpOHMpoBaHHbix Kopaßneii, öeperOBbix m bo3- 
AywHbix peneii 6hbm oipaSoiaHbi <t>yracHbie m 0CK0n0HH0-<j)yracHbie 
CHapAAbi. CpeAM HMX 47 HOBHX KOHCTpyKqMM CHapAAOB OCHOBHOrO 
HaaHaneHMA, btom HMC/ie k 122- m 203-mm rayÖMqaM, 122- m 162-mm 
nywKaM, A3BbHo6oiíHbie CHapAAbi. Eibin HanaxeH Bbinycx penbHo- 
KopnycHbix 6poHe6oMHbix CHapAAOB BCex KaBMÖpoB aba cyxonyrHOM 
M MOpCKOM apTMABepMM, pa3pa60iaHbl M BHGApGHbl B npOMSBOACTBO 
0CK0B04H0-<j>yracHbie m cneqManbHbie mmhh k MMHOMeraM HeTbipex 
KaBMÖpoB (50, 82, 107, 120 mm). nepeA HananoM Bgbmkom OrenecT- 
BGHHOM BOMHbl OblBO pa3paßOTaHO TaKXe 50 HOBHX KOHCTpyKllMM 
aBMaßoMÖ M3 BbicoKonpoHHoro nyryHa m m3 cranbHoro bmtba.

B 3T0T nepMOA ÖblBM C03AaHbl M nOCTaBBGHbl Ha npOM3BOACTBO 20-, 
23- m 37-mm aBMapMOHHbie ßoenpMnacbi KOMÖMHMpoBaHHoro asmct- 
BMA K HOBbIM CKOpOCTpeBbHbIM 3BTOMaTMHeCKMM nyiUKaM LUBAK, B9, 
HC-37 (C OCKOBOHHbIMM, OCKOBOMHO-3aXMraT6BbHO"TpaCCMpyiOmM- 
mm, noAxaBMÖepHbiMM, 6poHe6oMHO-3axMraTenbHO-TpaccMpyiotAM- 
MM CHapAAaMM).

Ocoöoe Meció b pAAy SoenpMnacoB k hobhm oSpaspaM soopyxe- 
HMA 3aHMMaiOT paÖOTbl TO OCKOBOHHO-<t>yraCHHM peaKTMBHbIM CHapA- 
A3m. PaspaöoTaHHbie m npMHATne Ha BoopyxeHMe b 1937-1938 roAax 
82-mm m 132-mm peaKTMBHbie CHapAAbi nepBOHanaabHO nnaHMpoßa- 
BMCb K npMMÖHeHMIO B BoeHHO-BO3AyWHblX CMB3X, B HaCTHOCTM, ABA 
nycKOBbix ycTaHOBOK, kotophmm ocnamanMCb mctpbömtöbm W-15, 
H-16. TaKMM oöpaaoM, oTeHecTBeHHaA aBMaitMA Bnepswe b MMpe 6h- 
na ocHamena paxeiHbiM opyxneM. HaMarne b 1938 roAy paße™ no 
C03A3HMI0 MHOrO3apAAHOÜ nyCKOBOM paKGTHOM yCTaHOBKM ABA CyXO- 
nyTHbix bomck, npeAHasHaneHHOM aba bgaghma aannoßoro ocha 
132-mm peaKTMBHbiMM CHapAAaMM, 6ham ycneniHO sasepweHbi yxe k 
AHBapio 1941 roAa. HaKaHyHe Hanana Bgbmkom Otghgctbghhom bomhh 
21 MIOHA 1941 TOAa pyKOBOACTBOM CTpaHbl 6blB0 npMHATO peiUGHMe o 
pa3BepTHBaHMM cepMMHoro npoM3BOACTsa 132-mm peaKTMBHbix CHa­
pAAOB M-1 3 M nyCKOBOM yCTaHOBKM BM-13. flpMOpMTeT POCCMM B C03- 
A3HMM peaKTMBHHX CMCTGM 3aBnOBOrO OCHA (PC3O) HG Bbl3blBaGT CO- 
MHGHMM y CnGAMaBMCTOB. KpOMG OWGBOMMBUJGrO TMTBCpOBCKylO ap- 
mmk) 3anna «Kanou» toa Opujgm mmggtca m ocfiMUMaBbHbiM aokymght, 
TOATBGpXAaiOlAMM T3K0M npMOpMTGT. 3tO naTGHT, BblAaHHbIM B 1938 
TOAy TpGM KOHCTpyKTOpaM - ÍBaiO, KOCTMKOBy M KBGMMGHOBy Ha MHO- 
rOCTBOBbHyiO yCiaHOBKy ABA CTpGBbÓbl peaKTMBHbiMM CHapAAaMM.

MHTGHCMBHO BGBMCb paÖOTbl DO CO3A8HMIO npOTMBOTaHKOBHX M 
npOTMBOneXOTHHX MMH. COBepOJGHCTBOBaBMCb TGXHOBOFMM TMBb30- 
Boro npoM3BOACTßa: 6hbm npOBGACHH Oobbiamg paöoTH no C03as- 
HMK) AGBbHOTAHyTHX M CÖOpHHX CBGpTHbIX TMBb3 M3 HGpHOrO MGT3B- 
na, ATO nO3BOBMBO B rOAbl BOMHbl C3K0H0MMTb ÖOBbWOG KOBMHGCTBO 
UBGTHbIX MGTaBBOB. OAHOBpGMGHHO pa3BGpHyTH paÓOTbl HO COBGp- 
WGHCTBOBaHMIO B3pHBaTGBGM. Pa3paÖ0TaHa CMCTGMa OT6HGCTBGH- 
HblX B3pHBaT6AGM KOHTaKTHOFO M AMCTaHUMOHHOFO AOMCTBMA ABA 
CHapAAOB cyxonyrHOM, 3GHMTHOM M MOpCKOM apTMBBGpMM, MMH, 
aBMaöoMÖ, a TaKxG paaKiMBHbix CHapAAOB BGrGHAapHbix «Kanoiij».

Ha HOBOM TGXHMHGCKOM 6a3G HaKaHyHG BOMHbl ÓbIBa OCyUGCTBBG- 
Ha pGKOHCTpyKAMA CTapbIX 33BOAOB OOpOXOBOM npOMbllABGHHOCTM, 
pGUIGHa npOÖBGMa OÖGCnCHGHMA MX XBOnKOBOM A6BBI0B030M, a T3K- 
XG HanaXGH npOMHllJBGHHbIM BbinyCK APSBGCHOM L(GBBIOBO3bl, OpM- 
rOAHOM ABA M3rOTOBBGHMA HOpOXOB. 3a CHGT MHTGHCM<t>MKaUMM npO- 
M3BOACTB3 nMpOKCMBMHa M nMpOKCMBMHOBHX HOpOXOB yABBOCb B AB3 
pasa yBGBMAMTb MoiAHOCTM 33BOAOB, BbinycKaioiAMx 3tm nopoxa. Oa- 
HOBpGMGHHO ÖHBO pa3BGpHyTO CTpOMTGBbCTBO HOBbIX nOpOXOBHX 
33B0A0B Ha BOCTOKe CTpaHbl, paSpaÖOTaHbl COCTaBbl M TGXHOBOTMA 
npOM3BOACTBa ÖaBBMCTMTHbIX HOpOXOB M OpraHM3OBaH MX BanOBbIM 
BbinycK, HaHaTo mstotobbghmg m3 3tmx nopoxoß 3apAA0B aba poaK- 
TMBHblX CHapAAOB 3aBnOBOTO OTHA.

Bhbm npoBGACHbi paöoTH no C03a3hmi0 m shgapchmio hgopgphb- 
HHX CnOCOÓOB nOByHGHMA MOIAHOTO TGKCOTGHa. CO3AaHbl peilGniypH

bombs, powders, charges, fuses, primers, and explosives was part of 
the People’s Commissariat (Ministry) of Heavy Industry. Under the 
umbrella of such a powerful agency, the munitions industry was 
quickly overhauled to ensure steady supply of raw materials through a 
larger network of gunpowder factories and continually develop its raw 
materials and basic research capacity.

To face the challenges of a looming war in Europe, the Soviet lead­
ers created a special People’s Commissariat of Ammunition in 1939 to 
help create a fast-deployable and expandable ammunition production 
capability in case of war. Prior to WWII, the Ammunition Commissariat 
was busy mainly with the organization of such a future effort and 
research into new types of munitions and their elements. In the early 
1940s, the Soviet ammunition industry was a powerful and well-devel­
oped sector of industry that successfully provided necessary condi­
tions for massive military deployments.

In its early years, the industry created new powerful 130-mm, 
162-mm and 180-mm armor-piercing projectiles and many types of 
fragmentation and high-explosive/fragmentation projectiles to be 
used against unarmored naval, shore-based, and aerial targets. All in 
all, the factories took on 47 new artillery projectiles, mastered the 
technology of long-range charges for 122-mm and 203-mm howitzer 
and 122-mm and 162-mm gun projectiles, provided a steady supply 
of one-piece armor-piercing projectiles of all calibers for ground and 
naval artillery, and successfully supported the advent of four calibers 
of tactical mortars (50mm, 82mm, 107mm, and 120mm) with a broad 
range of high-explosive/fragmentation and specialized types of ord­
nance.

Prior to the WWII, the Soviet munitions industry developed 50 new 
designs of cast-iron and cast-steel aerial bombs; fragmentation, 
fragmentation/incendiary/tracing, discarding-sabot, and armor- 
piercing/incendiary/fragmentation 20-, 23-, and 37-mm ammunition 
to the new ShVAK, VYa, and NS-37 air cannons, and, most remarkably, 
world-first 82- and 132-mm high-explosive/fragmentation rocket- 
assisted projectiles - at first bound exclusively for the 1-15 and 1-16 
fighter aircraft but since 1937-1938 used also on the ground. A multi­
ple launch rocket system that later led to the legendary BM-13 
Katyusha firing the 132-mm M-13 rockets was first designed in 1938, 
finalized by January 1941, and fielded since June 21, just a day before 
the WWII, to mark Russian global priority in the design of multiple 
launch rocket systems. The first-ever patent for a «mechanized 
device firing rocket projectiles» was given in February 1940 as at April 
9,1939 to Gvai, Kostikov, and Aborenkov, the most solid argument for 
some, might sound even more convincing in the light of the over­
whelming success of the first Katyusha massive strike near Orsha, 
Central Russia, against the Nazis.

The Soviet industry successfully introduced a comprehensive set of 
impact and proximity fuses for ground, naval, and anti-aircraft artillery 
projectiles, mortar shells, aerial bombs, and Katyusha rockets. 
Innovative solid-drawn and screwed-on ferrous cases saved the country 
a lot of non-ferrous metals during the WWII. Existing gunpowder facto­
ries were overhauled, and new logistic techniques were implemented to 
supply raw materials. Another important area was the development of 
anti-personnel and antitank mines.

As old-fashioned powder factories were extensively re-equipped 
prior to the war, and new supply lines of cotton cellulose and new 
wood cellulose suitable for powder production were created, the 
capacity of guncotton production was quickly doubled even at opera­
tional factories, while many new production facilities deployed in the 
East began producing ballistite powders and charges for multiple 
launch rockets.



u MeTOflbi ycKopeHHovi <t>a6pw<ai4HM cypporaTHbix aMMMaHHo-cenMT- 
peHHblX B3pblBHaTblX BeiUBCTB, 06eCneH6HHblX OTeHeCTBeHHOfi Cbipb- 
eBOii Saaoii m abhbluhxca npeeMneMoii aaweHOii ipoinna. klcnonb- 
3OBaHlie BblCOKOnpOM3BOflMTenbHOii TeXHOnOrMM UJHeKOBaHMfl 003- 
Bo.nw.no b nepBbie roflbi bowhm, HecMoipn Ha 3HaHWTenbHyio norepio 
MouiHocTew TpoTwnoBoro npowaBOACTBa, oSecneHMTb BoficKa bcomw 
BHflaiww SoenpwnacoB.

Hanano bowh« ana npOMbituneHHOCTw SoenpwnacoB cnoxwnocb 
HeSnaronpwHTHO: c aarycTa no Hon6pb 1941 roaa s peaynbTaie OKKy- 
napww w 3BaKyapww W3 npw<t>poHiosow 3ohh m3 cipon BbiSbino 309 
3aBOflOB. flopoxoBan npoMbiuineHHOCTb noTepana 2/3 cbowx npow3- 
BOflCTBeHHbix MOinHOCTeii. HoTpeSHOCTb bouck b Goenpumacax b 
3tot nepwoa yaoBneiBOpnnacb nuujb Ha 50-60% npeaycMOipeHHO- 
ro nnanoM nocTasoK. B peaynbrare orpOMHOw opraHwaaTopcKon pa- 
SoTbi no pa3BepTbiBaHwio aBaxywpoBaHHbix 33boaob Ha Ypane w b Cu- 
6wpw, ycKopeHHOw paapaSoTKe nayMHbix motoaob Bbinycxa KopnycoB 
CHapAflOB ynpomeHHOw KOHCTpyKpww c MaKCwwanbHbiM wcxniOHeHM- 
ew w3 TexHonornnecKoro npoqecca MexaHWHeCKOii oSpaOoiKW, npn- 
MeneHMA BbicoKonpOHHoro HyryHa aba otaubkm KopnycoB CHapAAOB, 
muh w aBwa6oM6, coBepweHCTBOBaHwo ycKopeHHbix mbtoaob 4>a6- 
pwKauww nwpoKCwnwHa w nopoxa, co3flaHWA b HeswaaHHo KopoTKwe 
cpoKw MOinHoro npow3BOflCTBa 6annncTWTHbix nopoxoB Ha oahom m3 
ypanbCKwx 3aBOAOB, luwpOKoro ncnonbsOBaHwA b Coenpwnacax aM- 
MHaHHO-CenWTpOBblX B3pblBHaTblX COCTaBOB C MMHWManbHbIM Konw- 
MecTBOM ipoTwna yxe b 1942 roAy no cpaBHenwio c 1941 toaom bm- 
nycK OoenpwnacoB yBenwnwncA Ha 60% w npesbicwn ypoaeHb wx npo- 
W3BOACTBa B rWTnepOBCKOM TepMaHMW.

noACHwiaHO, hto ecnw cpeAHecyronnbiw pacxoA SoenpwnacoB b 
6wTBe na Bonre (17.07.42-2.02.43 rr.) npwHATb 3a 100%, to b 6mtb6 
noA KypcKOM (5.07-23.08.43 r.) oh cocTaswn 306%, b Bwcno-OAep- 
ckow onepaqnn (12.01-3.02.45 r.) - 498% w b BepnwHCKOw onepa- 
qnn (16.04-8.05.45 r.) - 670%.

3a BOSHHbie toam TonbKO oCHOBHbix 6oenpwnacoB 6bino npon3Be- 
Aeno 6onee oahoto MnnnwapAa, wsroTOBnewbi MwnnwoHbi tohh 
B3pbiBHaTbix BemecTB, nopoxoB w omecMeceii, b tom nwcne 6onee 
505 TbIC. TOHH TpOTWna.

B nepBbie roAbi bokhm cunbi npOMbituneHHOCTw 6oenpwnacoB 6bi- 
nw HanpasneHbi Ha oSecneneHwe <t>pOHTa nocraBKaMw wTaTHbix 6o- 
enpunacos AOsoeHHOw paapaSoTKW. C 1942 roAaSbinw passepnyTbi 
pa6oTt>i no co3Aanwio hobhx 6onee atjxjieKTwBHbix Soenpwnacos. Ha 
ocHaiAeHwe KpacHoii Apmum b paarap bowhbi nocTynwnw HOBbie ap- 
TwanepwiiCKwe cncreMbi w 3<t>ct>eKTWBHbie fioenpunacbi k hum, HOBbie 
MUHOMBTHbie BblCTpenbi u peaxTUBHbie CHapAAbi, aBua6oM6bi, rpa- 
HaTbi, uHxenepHbie mmhbi u t.a. YuHTbiBaA peaynbTaTbi SoeBoro npu- 
MeneHUA, onepaTWBHO cnuManu c npon3BOACTBa Hea<t><t>eKTWBHbie 
o6pa3l4bl, B38M6H HMX SbICTpO OCBaUBaAU HOBbie unu MOAepHM3M- 
poBaHHbie M3AenuA c BbicOKOii 6oeBon a<t>c()eKTHBHOCTbio. 3a toam 
BOUHbi 6bino npeKpaipeHO opohsboactbo 6onee 40 CoenpunacoB 
ochobhoto HaaHaneHWA u pa3pa6oTaHO u ocbobho b MaccoBOM npo- 
M3BOACTse 6onee 60 hobmx o6pa3iiOB (KyMynATUBHbix CHapAAOB, 
aBua6oM6, 6poHe6ouHbix, noAKanuSepHbix CHapAAOB, 160-mm mu- 
HOMeTHbix BbiCTpenoB, peaKTUBHbix CHapAAOB M-30 u M-31 u AP-)- 
Co3AaHHbie bo BpeMA BOUHbi oSpaspbi B00pyX6HHA OpeBOCXOAUnU 
no cboum xapaKTepucruKaM nynuiue o6pa3ijbi opyxuA 4>aaiucTCKOu 
TepMaHuu.

Co3AaHHbie u nocTaBneHHbie b Boucxa 12 hobbix buaob SpoHefiou- 
HO-nOAKanu6epHblX CHapAAOB C TAXenbIM CepASHHUKOM U3 TBepAbIX 
cnnaBOB aaa 45-, 76-, 85-mm TaHKOBbix u npOTuBOTaHKOBbix nyweK 
oSecneHunu 3<JxJ>eKTUBHyio 6opb6y c HOBeuwuMu TaHKaMu u caMO- 
xoAHbiMM opyAWAMu npoTwBHUKa. OAHaKO KopeHHoii nepenoM B 
6opb6e c SpoHeTaHKOBou TexHUKOii npoTUBHUKa npousoaien nocne 
npuHATUA Ha BOopyxeHue KyMynATUBHbix SoenpunacoB KanuSpa 
76-85 mm. Stmmu CHapAAaMU 6bin Boopyxen n tbhk T-34.

rioneTHoe mgcto b pAAy boghhou aBuauuu sanuMan aiTypMOBUK 
Wn-2. OcHameHHbie moaihum nyujenHbiM BoopyxenueM, peaKTuBHbi- 
MU CHapAAaMU, KyMynATUBHblMU npOTMBOTaHKOBblMW 6OM6aMU 
nTAB-2,5-1,5 ohu BbiKatuusann TaHKOBbie KonoHHbi npoTUBHUKa.

Tskhm o6pa3OM, C03AaHHbiu b npeAeoeHHbie roAbi HaysHbiw, Tex- 
HonornnecKuu u npou3BOACTBeHHbiu noTeHpuanbi, orpoMHaA paSoTa 
no MoOunuaaAuoHHou noAroTOBKe okohomuku cTpaHbi, pa3pa6oTaH- 
HaA cTpaTeruA nepeBOAa npoMbiwneHHocTu OoenpunacoB b pauoHbi 
rioBonxbA, Ypana n Cn6npu co3Aanu MOtuHyio Haynnyio u 3kohomu- 
necKyio nnaT<{)OpMy, KOTOpaA no3Bonuna BbiCTOATb CTpane b TAxe- 
nbie 1941-1942 rr., paarpoMUTb 4>aujucTCKMe nonnuma u no6eAO- 
HOCHO 3aKOHHUTb BOUHy.

Due to new technology, during WWII the basic explosive, hexogen was 
produced, and the production of ammonium nitrate-based explosives 
that did not require imported raw materials and could help replace trini­
trotoluene was fast-tracked. All these innovations and a new screw-in 
charging technology enabled the industry to ensure steady supply of all 
required munitions even when the country was short of TNT.

The strategy of possible evacuation of European-based factories to 
the Urals and Siberia was developed before the war, which later 
proved as a precondition to research, production, and economic suc­
cess that helped the country withstand fast German offensive of 
1941-1942 and strike back later.

In spite of the grim early years of war, with 309 factories kicked out 
of production by enemy occupation or evacuation to the Urals from 
August till November 1941, and gunpowder production falling to 1/3 
of the pre-war level, which ensured only half of the planned output, 
the fast deployment of the factories in the Urals and in Siberia, new 
simpler designs of projectile cases with minimal mechanical treat­
ment, made of new high-density cast iron, newly fabricated guncot­
tons and gunpowders, fast and well-streamlined production of ballis­
tite powders, and wide use of ammonium nitrate-based explosives 
with minimum TNT content enabled the Soviet Union to boost pro­
duction of munitions by 60% in 1942 year-on-year. In 1942, the 
Soviets already produced more munitions than the Nazis - a trend 
that would not abate to the last days of the war.

Meanwhile, the consumption of munitions was continually growing 
and showed no signs of abating through the entire war, with annual 
daily consumption in the Kursk Battle (July 5 August 23, 1943) 
exceeding that during the Volga Battle (July 17, 1942 -February 2, 
1943) by factor of nearly 3. In Operation Vistula-Oder (January 12 - 
February 3, 1945), the Soviets consumed 5 times as much munitions 
as in the Volga Battle, and the assault of Berlin (April 16 - May 8, 
1945) took 6.7 times as much - in total, over a billion pieces of main 
classes of ordnance charged with millions of tons of explosives, 
including 505,000 tons of TNT.

Due to evacuation problems, few new innovative munitions were 
produced until 1942. As the factories settled down, the teeth-to-tails 
cooperation brought about faster modernizations and improvements. 
Throughout the WWII, over 40 munitions were decommissioned and 
replaced with over 60 new types, mainly shaped-charge, armor- 
piercing, armor-piercing discarding sabot projectiles, aerial bombs, 
160-mm mortar shells, and M-30 and M-31 rockets that were deci­
sively superior to their Nazi peers. The Soviets eventually won the 
massive game of artillery armed with fragmentation and high-explo- 
sive/fragmentation ordnance.

Twelve types of new 45-, 76-, and 85-mm armor-piercing discarding 
sabot antitank projectiles carrying strong heavy alloy cores ensured reli­
able counteraction to heaviest German tanks: Panthers, Tigers, and 
Ferdinands. However, it was the shaped-charge effect and munitions on its 
basis that were the precondition of success in antitank combat. The Soviet 
75- and 85-mm shaped-charge projectiles were effective against all 
Wehrmacht armor types. T-34s armed with 85-mm guns with armor-pierc­
ing discarding sabot and shaped-charge projectiles won a firm reputation 
as the best WWII armor weapon.

In the air, the ll-2s armed with powerful ShVAK and IS-37 cannons, 
R-132 rockets, and PTAB-2,5-1,5 shaped-charge antitank aerial 
bombs left no chances to enemy armor as soon as favorable air supe­
riority situation was established.

Bo.nw.no


3a Bbi/jaioinMecA aacnyrM b coaaaHMM m ocboohmm hobbix oöpa3- 
Uob öoenpunacoB m oSecneneHUH mmh KpacHOñ Apmmm m BoeHHO- 
Mopcxoro rbnora b roßbi BenMxoü OTenecTBeHHOM bomh« öonbtuaA 
rpynna TpyxeHMxOB OTpacnM 6binn OTMeHBHbi bhcoxhmm HarpaqaMM.

OpfleHaMM Cyeoposa I CTeneHM m Kyryaoea I CTeneHu öbin Harpax- 
AeH HapKOM 5.J1 BaHHUKOB. Ero 3aMecime/ib n.H. fopeMbixMH Ha- 

rpaxfleH opaenaMM Kyryaosa I m II cienenn. DpaBMTenbCTBeHHbix Ha- 
rpaa 6binu yaocToeHbi 36 npeanpuHinii, HUM u KB HapKOMara 6oe- 
npunacoB.

B nepBbie nocneBoeHHbie roqbi m b nepuoa 60-70 roflOB ycMAMA 
OTpacriM 6binu HanpasneHbi Ha MOflepHM3aqMio m coaaaHMe xanecT- 
BeHHO Hoaoro ypoBHB öoenpunacoB CyxonyrHbix bomcx, BoeHHO- 
BoaayuiHbix h BoeHHo-MopcKMx cun cipaHbi. BbiHM paapaöoTaHbi M 
ocBoeHbi b npon3BOflCTBe HOBbie apninnepMiiCKHe óoenpnnacbi, pe- 
aKTHBHbie CHCTeMbi 3a/inoBoro otha, HeynpasnAeMbie aBMauMOHHbie 
pake™, 6oenpnnacbi k cpeacTsaM önMXHero öoa, aBMapMOHHbie 
öoMöoBbie cpeacTBa nopaxeHMA m MHxeHepHbie öoenpvinacbi.

ApTMnnepHüCKMe öoenpnnacbi
CoaaaHHbie HOBbie öpOHeöOMHO-noflxanMÖepHbie m xyMynsTMBHbie 

öoenpuinacbi no öoeeoü atjxjrexTMBHOCTM npeebiujanM wraiHbie 06- 
paapbi Ha 20-30% no nopaxaiomeMy aeMCTBMx? u 1,5-2,0 paaa no 
aanbHOCTM nopaxeHMA. Bwecre c tbm hobbim ujaroM b OTpaöOTxe npo- 
TMBOTaHKOBbix BbicipenoB noBbiiiieHHoro MorymecTBa ABnnocb coapa- 
Hwe öpoHeöofiHO noßKaAHÖepHOro cnapaaa c xopnycoM na hoboco ta- 
xenoro BBicoxonpoHHoro cnnasa k TaHxoBbiM nyiuxaM «Haa<J>nnb-1» m 
«Haa<j>wib-2». B 3tot xe nepnofl onpeaenAAMCB nyTM AanBHeMiuero 
paaBMTMA noneBout m C3moxoahom apTMnnepMM, öbinw oipaöoraHbi HO­
Bbie KacceiHbie apTHnnepuiMCKne öoenpnnacbi «Caxapoaa» m «Cxnaa», 
HOBbie 6oenpnnacbi ana xopaöenBHOM apinnaepnH xanMÖpOB 76, 100 
m 130 mm, CHapaxeHHbie hobbimm öoaee moluhbimm bspbibhstbimm mb- 
TepManaMn.

npoBeaeHHaa b 70-e roaw MoaepHHaauwa MMeioianxca m coaaa- 
Hwe HOBbix öoenpunacoB x cymecTByioiaMM cmctcmbm BoopyxeHMA m 
B06HH0M T6XHMXM 3MLUB Ha BpeMA asan BO3MOXHOCTB COXpaHMTb 
rpeöyeMbiü yposeHB aqxjrexTMBHOCTM Hatiiero BoopyxeHMA. FIoabm- 
nacb HeOÖXOaMMOCTb HOBBILUeHMA 3<|)<J>eXTMBHOCTM ÖpOHeÖOMHblX 
cHapaaoB b öopböe c hobbimm psspsöSTBisseMbiMM 3a pyöexoM tbh- 
X3MM, B03HMX3M 33Ä3HM HO OÖeCneHeHMK) Öoaee 3<t>4>eXTMBHOM 
ÖOpbÖbl C yXpBITOM M OTKpblTO pSCOOAOXeHHOM XMBOM CM30M BepOAT- 
Horo npoTMBHMKa, b tom HMcne HaxoaAtaeücA b OKonax nan cocpeao- 
T0H6HH0M Ha MeCTHOCTM.

Pe3KO BO3pocan tpböobshma k noaesoCi apinaaepnM (Hape3HBiM 
OpyaMAM, CAO, MMHOMeTaM, PC3O), T3HX0B0M, npOTMBOTaHKOBOM 
apTMnaepMM m cpeacTBaM öaHXHero öoa, Boopyxenmo öoeBbix Ma- 
lumh nexoTbi h 3eHMTHO-apTnaaepuücKMM KOMnaeKcaM F1B0 bomcx, 
aBHapMOHHOMy u KopaöeabHOMy Boopyxenwo m cooiBeTCTBeHHo öo- 
enpiinacaM k hmm. B otot nepnoa cosaanw npMHtjunuaabHo hobbib 
öoenpunacbi c xopnycaMM yaaMHeHHoñ <t>opMbi m3 MaiepnaaoB Ha 
0CH0B6 BOab<t>paMa C nOBblllieHHblMM <t>M3MKO-MexaHMMeCKMMM xa- 
pa<repMCTMKaMM KaanöpoB 100,115, 125 mm m hobom KOHCTpyKpMeü 
KyMyaATMBHbix CHapaaoB aaa 3tmx xe KaanöpoB. PaspaöaTbiBaeTCA 
HOBoe noKoaeHMe BbicipeaoB noaesoñ apTMaaepMH aaa CAO «rna- 
Umht» m hobom rayÖMpe «Mcia» c noBbiiueHHbiMM xapaKTepMCTMKa- 
mm. CosaaHMe hobbix BbicipeaoB k npMHATbiM Ha BOopyxeHMe rayöM- 
paM «McTa-5» (1986 r.) m «Mcra-C» (1989 r.) no3BoaMaM OTeHeciBeH- 
hom apTMaaepMM bbimtm Ha nepeaoBbie oosmpmm b MMpe.

YcMaMAMM cnepMaaMCTOB OTpacaM öbia co3aaH yHMKaabHbiM öookom- 
naeKT MaaoxaaMÖepHbix 30-mm BbicipeaoB k cyipecTByioipMM nyuxaM, 
KOTOpbiM oöecneHMBan cymecTBeHHoe noBbiuieHMe xMEynecTM nyujex c 
OaHOBpeMeHHblM OOBbimeHMeM 3<{><t)eKTMBH0CTM CTpeabÖbl.

PeaKTMBHbie CMCieMbi aaanoBoro ocha

B 1963 roay Ha BOopyxeHMe Cobbtckom apMMM b BMae paaa MoaM- 
0MKapMM aaa paaaMHHbix BapMaHTOB öoeeoro npMMeneHMa 6waa npM- 
Haia paxeTHaa CMCTeMa saanoBoro orHa «Tpaa» (xannöp 122 mm). 
ílocaeaHaa paspaöoTxa b xaanöpe 122 mm, npMHaraa Ha BOopyxe­
HMe Poccmmcxom apMMM - CMCTeMa «ripMMa», aBAaeTca aorMHecxMM 
pa3BMTMeM CMCTeMbi «rpaa».

B 70-x roaax öbiaM nepecMOTpeHbi TpeöoBaHna x öoeBoü 3<t>4>ex- 
TMBHOCTM peaXTMBHblX CMCT6M 3aan0B0r0 OTHA. OÖeCneHMTb BO3- 
MoxHOCTb HaHeceHMA ynpexaaiomMx yaapoe no npoTMBHMxy no Bceüi 
rayÖMHe ero TaxTMHecxMx nopaaxoB «rpaa» yxe He mot.

3to CTaao noa cnay Toabxo HOBOMy opyxMo, poaMBweMyca b Ty- 
ae, - 220-mm apMeiícxoM PC3O «yparaH», npMHaToii Ha BOopyxe­
HMe b Haaaae 70-x roaoB. Ee TaxTMxo-TexHMHecxMe xapaxrepMCTMXM 
BnenaTaaoT m ceroana: bo sceM aMana3OHe aaabHOCTeii CTpeaböbi

The WWII experience showed how a reasonable organization of 
research, technological, and production capabilities in peacetime cre­
ates conditions for national success in a major war. The evacuation 
strategy developed well before the war, under which ammunition fac­
tories were rapidly redeployed to the Urals, Siberia, and east of the 
Volga contributed to a powerful technological platform that helped the 
nation withstand the powerful enemy charge of 1941 -42 and then turn 
the tables once and for all.

After the war, many people in the industry were decorated for the 
outstanding industrial effort: the People's Commissioner Boris 
Vannikov got Suvorov Order 1st Class and Kutuzov Order 1st Class; 
his deputy Pyotr Goremykin - Kutuzov Order 1st and 2nd Classes. 
Other decorations were distributed among 36 factories, research 
institutes, and design bureaus.

Right after the war and later in the 1960s-1970s, the focus was 
shifted to the upgrade and qualitative renovation of Army, Navy, and 
Air Force munitions, developing and fielding new artillery projectiles, 
munitions for multiple launch rocket systems, air-launched rockets, 
close combat munitions, aerial bombs, and engineering munitions.

Artillery Ordnance
The armor-piercing discarding sabot and shaped-charge projectiles 

created and fielded in the 1960s-1970s ensured a 20% to 30% increase in 
firepower and 50% to 100% increase in effective range compared to the 
then operational WWII-time munitions. Notably, a new step in anti-armor 
warfare was an armor-piercing discarding sabot projectile with a case 
made of heavy Nadfil-1 and Nadfil-2 alloys.

In the antipersonnel department, the 1980s brought new cluster 
Sakharoza and Sklad projectiles, innovative and sophisticated 
weapons for those times, when high g-loads and rotation speeds 
were hard to withstand. The Navy meanwhile received new ordnance 
for its 76-, 100-, and 130-mm artillery. Naval ordnance was different 
because more powerful explosives were used.

Massive arms modernizations of the 1970s turned out to be just the 
beginning of an ever-faster arms race. Opposing political forces 
began the development of new more powerful and better protected 
tanks and modernized personnel protection techniques, which called 
for new more effective munitions that could penetrate thicker and 
more innovative armor and effectively kill dug-in and scattered per­
sonnel.
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3ann oahoü nycKOBOü ycTaHOB- 
KM, BK/ltOHaiOlUeM 16 ctbobob, 
uMeei naomaflb nopaxeHMA 
CBbiiue 42 Fa.

Fio oiteHKaM MHorux cnemia- 
nucTOB, nyHtueM cmctsmom pea- 
ktmbhoíí apTnnnepwM b Mwpe 
CHUTaeTca poccwiícKaH PC3O 
«CwepH». Paa npMHunnMaabHO 
HOBbix TexHMHecKMx peweHMií, 
BonnomeHHbix b KOHCTpyKUMM 
peaKTMBHoro CHapsfla, ho3bo- 
nseT othbctu ee k coBeptueHHO 
HOBOMy noKoneHMio opyxMA no- 
floÓHoro poaa. B nepeyio one- 
peflb, 3TO OTHOCMTCA K C03A3H- 
hom snepBbie b Mnpe CMCTeMe 
KoppeKpmi noneia no yrnaM 
TaHraxa m pbiCKaHMA, ocymecT- 
bba6moíí no cutrnanaM cncreMbi 
ynpaB/ieHnA, KOTopaa npon3Bo- 
awtca ncno/iHMTenbHbiM ra3O-
flHHaMMHeCKUM OpraHOM (KOHCTpyKU.HA He HMeei aHanOFOB B Mnpo- 
bom npaKTMKe).

B peaynarare npuMeweHua cncreMbi ynpaBBeHMA noneroM toh- 
HOdb nonaAaHMB «CMepia» 6bina noBbiiueHa b 2 pasa, a KyHHocTb 
0Tpenb6bi - b 3 pasa.

HeynpaBnseMbie aenamiOHHbie paxeTbi
B KOHue 70-x toaob 6binn paapaOoraHbi HOBbie 6oeBbie nac™ Heynpa- 

BnaeMbix aenauHOHHbix paxei Ha ocHOBe o6beMHO-«eTOHnpyioinux cnc- 
TeM, oónaaaioiuMe MoiuHbiM <t>yracHbiM AericreneM, Koropbie ycnetuHo 
npnMeH9nncb b ropnoñ mccthoctm b AchranHcrane. nepBbiM npeacTaBw- 
TeneM aTOro runa BOopyxeHUA MCTpe6wTeneM-6OM6apflnpoBiuuKOB n 
BepToneTOB ciaría paxeia C-5 0yracHoro AericrenA, npHHaiaa Ha cnaó- 
xeHwe boííck b 1955 roay. B KOHije 50-x toaob Hananoob npow3BOflCTBO 
paxeT cncreM C-5 <t>yracHoro, KyMyBATMBHoro, ocBeTMTenbHoro acmct- 
bma n paAHonoKapuoHHbix noMex. CepwiíHoe opohsboactbo hoboh paxe- 
Tbi C-8 (Kann6p 30-mm) aba BOopyxeHMA caMOBera-iUTypMOBHKa Cy-24 
Hananocb b 1972 rofly.

Boenpkinacbi k cpeACTeaM ónnxHero 6oa

B Hanane 60-x toaob 6onbiuoe BHMMaHne yAenAnocb cosashmio 
BblC0K03<t><t>eKTMBHblX o6pa3UOB UJTaTHblX npOTHBOTaHKOBblX 
cpeacTB 6nnxHero 6oa. Vcnex b stom o6nacin oSecnenen ooboghh- 
ew anepBbie b Mnpe aKTnBHO-peaKTMBHoro npnHuma MeraHHA aba 
BbiCTpenoB npoTMBOTaHKOBbix rpaHaTOMeTOB u paapaóorKoñ 3apA- 
AOB M3 63bbhctmthoto nopoxa.

npoBefleHHaa b KOHtte 60-x Hanane 70-x toaos MOAepHnaauwA 6o- 
eBbix KyMyjiATMBHbix Hacreií k BbiCTpenaM rpaHaTOMeTOB Pnr-7 n 
cnr-9 3a CH6T COBepUjeHCTBOBaHMR TeXHOnOTMH H3rOTOB/ieHMA M MC- 
no/ib3OBaHua HOBbix cocTaeoB BB no3Bonnna noBbicnTb oTnocme/ib- 
Hbiñ ypoBeHb 6poHenpo6wBaeMocTn (oTHOweHMe BenMHMHbi 6pone- 
npoOwTMs k AwaMeipy KyMyBATMBHoro 3apAAa) 6onee HeM b 1,5 
pasa. 3anoxeHHbie b 60-e toa« npu co3A3hum pyHHbix npoTHBoraH- 
KOBblX rpaHaTOMeTOB (Pnr-7) H CTaHKOBblX npOTHBOTaHKOBblX rpaHa­
TOMeTOB (Cnr-9) peBomounoHHbie TexHMHecKwe pemeHHA o6ecne- 
Hu/iM mx coxpaneHMe Ha BoopyxeHHH ao HacTOAiAero BpeMenu.

B cepeAMHe 80-x toaob aba 6opb6bi c raHKaMH hoboto noKoneHHA 
Tuna M1 (CUJA) n «JleonapA-2» (<t>Pr), ocHameHHbiMH 6poHe3amw- 
TOñ nOBblWeHHOÜ CTOÍÍKOCTM (KOMÓMHMpOBaHHOÜ MHOrOCnOMHOM 
naccMBHoro Tuna m HasecHoñ «AunaMHHecKOM»), b Haweñ crpane 6bi- 
nn Hanaibi paóoTbi no co3A8hwo nepcneKTHBHoro KOMnnexca rpaHa- 
TOMeTHbix cpeACTB: BHeujTaTHoro cpeACTBa - peaKTnBHoCí hpotmbo- 
TaHKOBOíí rpanaTbi c rpanaTOMeTOM OAHopasoBoro npMMeHeHMs 
Pnr-27 m pynHoro rpanaroMeTa PHT-29.

B 90-e roAbi Ha 6aae npoTMBOTaHKOBbix rpaHaTOMeTOB 6binn pa3- 
paóoTaHbi TaK Ha3biBaeMbie «uiTypMOBbie» 6oenpnnacbi, ocnaiueH- 
Hbie 60eBblMH MaCTHMM TepMOOapMHeCKOTO ASHCTBMR, npeAH33Ha- 
neHHbie KaK aba nopaxeHHA OTKpbrro pacnonoxeHHOñ xuboü cuna, 
Tax m npn nonaASHnn rpanarbi BHyTpb noMetueHMA iepe3 OKOHHbiñ 
npoeM (aMópaaypy) aba nopaxeHMA xuboü cmbw, yKpbiToü b (fiopTn- 
4>MKaAM0HHblX COOpyXeHMAX, 3A8HMAX.

ABMapMOHHbie 6oM6oBbie cpeACTBa nopaxeHMA
B nepwoA 50-70-x toaob aba oreHecTBeHHoro 6om6octpo6hma 

pewaacs Bonpoc ocHaiueHHs caMOBeroB AaBbHeü aBMamm hobsimu 
TnnaMH aBuaóoMó. B stot nepnoA 6biBa paapaóoTana CMCTeMa

The munitions industry responded to the new challenges by new 
100-, 115-, and 125-mm long-shell wolfram ordnance and new 
shaped-charge ordnance of the same calibers, including special ord­
nance for the Giatsint self-propelled gun and Msta howitzer. Fielded in 
1986-1989 (for the Msta-B and Msta-S, respectively), these muni­
tions raised the effectiveness of Soviet artillery to the level appropri­
ate for contemporary battlefield.

Moreover, the munitions industry came up with new rounds for the 
existing 30-mm guns, which raised survivability and combat effective­
ness.

Multiple Launch Rocket System Munitions
Another great innovation was the upgrade of the wartime Katyusha 

into a versatile series of the 122-mm Grad MLRS in 1963. The last 
Soviet Army's 122-mm MLRS was the Prima, a Grad derivative with 50 
launching tubes, armed with more effective munitions.

Since 1970s, the tactical area of most military operations became 
deeper, which denied the Soviet Army, with its outdated first-genera­
tion Grad MLRSs, the capability to effectively pre-empt enemy strikes 
prepared behind the forward edge. This led to the creation of more 
powerful 220-mm Dragan (operational since the early 1970s, 16-bar- 
rel salvo impact area exceeds 42 hectares) and the 300-mm Smerch, 
the world’s most effective MLRS until now. The Smerch is the first sys­
tem to implement the “guided rocket" principle, in which the operator 
can guide the rockets in flight by remotely activating special jet vanes, 
thus ensuring double accuracy and triple density of fire compared to 
unguided munitions.

Air-Launched Rockets
The late 1970s saw the advent of fuel-air-explosive bombs and 

rocket warheads. Their superb blast action made these munitions 
utterly effective on mountainous terrain, in peacetime in anti­
avalanche operations as well as in wartime in Afghanistan. Fighter­
bombers and attack helicopters simultaneously received new air- 
launched rockets - upgraded versions of the high-explosive S-5 that 
had been in service since 1955 (since the late 1950s, the S-5 carried, 
in addition to the basic high-explosive warhead, also shaped-charge, 
illumination, and electronic countermeasures warheads) and the 80-
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aena6oM6 M-54, yflOB/ieiBopRioiuaR rpeboeaHMio MaxcMManbHOM 
6om6obom 3arpy3KM 6om6obiokob caMoneioB AanbHeM aBMagMM.

Bo btopom nonoBMHe 70-x roaoB 6binn pa3pa6oiaHbi HOBbie Bbico- 
K03<|xt>eKTMBHbie asua6oM6bi Ha ochobb 06beMH0-aei0HMpyK>mMX cn- 
cieM, oOnaaaiomMe moluhmm <t>yracHbiM fleMCTBnew, KOTopbie ycneiu- 
ho npnMeHABMCb b ropHoii MecTHociH b A<t>raHMCTaHe.

flanbHeiiuJMM iuaroM b p33bmtmm oTeMecTseHHoro 6oM6ocipoe- 
HMR SblDO CO3flaHHe CMCieMbi aBkia6OM6 M-62. 0l/1M4MTenbHblM 
npM3HaK0M stom CMCieMbi ABnanocb Tpe6oBaHne Bbicoxnx aspoan- 
HaMHHecKHX xapaxrepMCTMx aBua6ow6, no3so.nRiomMx npMMeHRTb 
mx c HOCMTeneM co CBepxaeyxoBOM cKopocTbio noneTa. flpMMepHo b 
3to xe BpeMR 6binM paapafioTaHbi asMaSowSbi noBbimeHHOM iepMo- 
CIOMXOCTM ftOR npMMBHeHMR C CaMOneTOB Ha BblCOKMX CKOpOCTRX 00- 
neia. B nepMOfl 80-x - Hanane 90-x roflOB 6bino pa3pa6oiaHO m caa- 
ho na BOopyxeHMe 6onbiuoe xonn4eciBO aena6oM6 pasnMHHoro Ha- 
3HaM6HMR.

B CBR3M C 3TMM, OflHMM M3 aKTyanbHbIX BOOpOCOB RBBRnOCb yOOpR- 
aoneHMe Been CMCieMbi aBMauMOHHbix 6oM6oBbix cpeaciB nopaxe- 
hmr, oSecneHMBaioineM pemeHMe nociaBneHHbix Soeebix 3aaa4 mx 
MMHMManbHO Heo6xoflMMbiM HOMeHKoaiypHbiM cocraBOM. Hccneao- 
b3hmr b 3tom o6naciM noxaaariM peanbHyio B03M0XH0CTb paspaSoi- 
KM M C03A3HMR OOAOChOM CMCieMbi. YpOBeHb C0BpeM6HHblX 3BM3- 
6om6, b penoM, He yciynaei nysniMM 3apy6exHbiM ananoraM, a pap 
oSpaapoB - opesocxoflMT nyMiuoe 3apy6exHbie ananorM mom BOoSipe 
MX He MMeiOT.

HHxenepHbie 6oenpMnacbi
HHxenepHbie Ooeopooacbi Hanano pa3BoeaTbCR b nocneBoeHHbio 

oepoop. B 3tot oepnop 6bino cospaHO 6onee 120 cpepciB oHxenep- 
hoto BOopyxeHon, oHxenepHbix OoeoponacoB n cpepciB B3pbiB3HMR.

B 1990-2005 rr. 3aBepwena paapaGorxa m oceoeH b cepoiiHOM 
opoo3BopcTBe pnp HOBbix MHxeHepHbix 6oenpMnacoB O CpePCTB MH- 
xenepHoro BOopyxeHOR. 3to TpapouooHHbie coBpeweHHbie opoTo- 
BOTaHKOBbie mohu, KOMoneKTbi py4Horo MMHopoBaHOR, o6ecne4MBa- 
loipoe opoMeneHoe b noxanbHbix xOH<LnMxrax o pan onepaTOBHOTO 
opoxpbiroR MecT pocnoKapoM ManoMMcneHHbix noppaapeneHoo. 
PaapaboiaHbi xoMnnex™ cpepciB <|>oKcapoo, o6o3HaneHMR o orpa- 
xpeHMR MOHHbix noneM, opopeoHaR yciaHOBxa pasMOHopoeanoR 
ypn-01.

Pa3pa6oixa cpepciB MOHoposaHon BepeiCR b ctpotom cooiBei- 
ctboo c paiM(t>opopoBaHHbiM Poccmmcxom cbeaepaaneM flooonneH- 
HblM npOTOKOnOM II XeHBBCXOM KOH<j)epeHpoo.

CoapaioTCR cseio-3ByKOBbie, CBeio-cnrHanbHbie, corHanbHO-ocee- 
ToienbHbie mohbi. PaspaOoiana o oepepana b boocio MawoHa oOecoe- 
neHon paaMHHopoeaHOR Ha 6aae SpOHoposaHHOro aeiOMoOwnR ypan 
432009-31, ocHaipeHHoro KpaHOBO-ManooynRpHbiM ycipowciBOM c po- 
CTaHpooHHbiM yopaBneHoeM m BopeonaOniopeHoeM.

Ha Sase onwia npoexiMposaHMR cpepciB oHxeHepnoro Boopyxe- 
hmr 3a oocnepHoe ropw cospaHbi yHOBepcanbHbie ooppbiBHbie naipo- 
Hbl ynn-1, ynn-2 CO B3pblBHblM yCTpOMCIBOM, OO3BOnRIOmnM BeCTO 
B3pbiBHbie paOoTbi xax Ha cywe, iaK o b sope Ha rnyOoHaxpo 300 m.

B penoM moxho oiMeinib, hto oOpaapbi CoeopooacoB, paspa6o- 
TaHHbie b oepoop 80-90-x topob, He yciynaiOT oo Ooesoo 30cj>ex- 
tmbhoctm nynujoM 3apy6exHbiM ananoraM.

B COOTBeiCTBOO C COBpeMeHHbIMM TeHpeHPMRMO, OCHOBHbIMM H3- 
opaBneHMRMo paaeoioR oieneciBeHHbixOoenpooacoB b oepsoo nei- 
Bepio XXI eexa rbpriotcr:

1. noBbiuieHMe 3<t>4>exTOBHocio OoenpnoacoB 3a cnei coapaHOR 
BbicoxO3Hepreinnecxox B3pbiBMaibix cociaBOB c xoHiponnpyeMbiM 
ocBo6oxpeHoeM SHepioo o c opepenbHbiMo xapaxiepocTMxawo no 
nnOTHOCTO, BblC0X03<j><i>eXT0BHblX, ManOMyBCTBOienbHblX X ypapHbIM 

HarpyaxaM BspbiBnaibix cociaBOB m hobbix xoHcipyxpooHHbix Maie- 
poanoB.

2. noBbimeHMe noMexoycioiiHnBOCTO mtomhocto cipenbSbi, bmco- 
xoTOHHbix OoenponacoB 3a cnei cospaHon:

- oHeppooHHbix cocieM HasepeHOR BD;
- cocieM no3opMOHopoBaHHR m HaBepeHOR Bfl c ocnonb3OBaHoeM 

cpepciB xocMonecxoo Haeorapoo;
- Manora6apoiHbix noMexoyciownoBbix MHoroxananbHbix xooppo- 

HaiopOB peno o ronoBOx caMOHasepeHOR OoenponacoB;
- cpepciB MHoroxaHanbHoro noocxa peneii c ocnonbsOBaHoeM 

nporpaMMHo-annapaTHoro oSecneneHOR pnn ox aBioHOMHoro pac- 
no3HaBaHMR o xnaccn<t>oxapoo.

3. 06ecneneHne MHoro<t>yHxpooHanbHOCio, pMCiaHpooHHOo npo- 
rpaMMopyeMOCTo o apamoBHOcio x penRM BapbisaienbHbix yci- 
poocTB OoeoponacoB 3a cner

mm S-8 developed from 1965 till 1972 for the new Su-24 Fencer tac­
tical bomber.

Close Combat Munitions
In the early 1960s, man-portable antitank assets became effective 

enough to enter mass production. They were all based on rocket- 
assisted ballistite-powered grenades. In the late 1960s - early 1970s, 
new explosives ensured their relative armor penetrating capability 
(ratio between the thickness of successfully penetrated armor to the 
caliber of the penetrating munition) by more than 50%.

Revolutionary technology that underlay the creation of shoulder- 
fired (RPG-7) and tripod-mounted (SPG-9) portable antitank rocket 
launchers ensured their operability and effectiveness on today's bat­
tlefield, more than forty years later.

Since the 1980s, new shoulder-fired rocket launchers were devel­
oped to counter tanks like the M1s and new Leopards with sandwich 
armor and added-on reactive armor. In Russia, it was the RPG-29 and 
single-use RPG-27. In the 1990s, munitions for these weapons were 
upgraded into so-called "assault" fuel-air-explosive anti-personnel 
rocket-propelled grenades most effective in confined spaces, though 
also widely used on the open battlefield.

Aerial Ordnance
In the 1950s-1970s, a crucial issue for Soviet bomber aviation was 

to increase the operational load of long-haul bombers, which led to 
the creation of the M-54 aerial bomb concept, most appropriate for 
the bomb racks and hatches of those aircraft. In the late 1970s, fuel- 
air-explosive bombs with superb blast action on mountainous terrain, 
notably in Afghanistan, entered the inventory. The next step was the 
M-62 concept under which bombs dropped from supersonic aircraft 
(aerodynamically advanced and immune to high temperatures 
caused by aerodynamic friction) were created.

The arms race of the late 1980s - early 1990s created an extreme­
ly versatile, in effect cost-prohibitive, range of aerial bombs. There 
was a need to classify bombs and make new versions that could use 
the same elements and materials as older versions and at the same 
time effectively hit more types of targets. As a result, most modern 
Russian aerial bombs are either superior or in the very least not 
severely inferior to best international peers. Some bombs even have 
no peers to compare with.

Engineering Munitions
Engineering munitions underwent fast development after WWII, 

with over 120 types of engineering weapons, charges, and other 
explosive assets.
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- MHOrO<t>yHKUMOHa/lbHblX B3pblBaTeilbHblX yCT- 
poiiCTB, nporpaMMupyeMbix ot K0MnBK>Tepn3M- 
poBaHHbix cuctbm ynpaBnennA orneM nan ycia- 
HaB/insaeMbix ot yciaHOBiijnKOB KOMnneKCOB, b 
COCTaB KOTOpbIX BXOAAT 6(1;

- aaanTMBHbix BapbiBaienbHbix ycTpoiicTB, 
oSecneMUBaiomMx nepenporpaMMupoBaHMe yc- 
TaHOBKW B3pblB3Te™ OT pa3BMHHblX ASTAWKOB M 
chctom pacno3HaBaHMR penn.

4. noBbiweHue a<t><t>eKTMBHOCTM nopaxennA 
TpyflHoya3BMMbix qeneii 3a cneT cosabhua:

- cnepuann3npoBaHHbix 6oenpnnacoB ana no- 
paxeHHA 6poHnpoBaHHbix qenefi;

- SoenpunacoB aba nopaxennA oco6o npoAHBix 
3amy6neHHbix uenen;

- aBTOHOMHbIX M KOMaHAHO-ynpaBBAeMBIX MHH- 
HO-B3pbiBHbix sarpaxAennn («nHTenneKTyanBHBix 
MUHHbix nonefi»).

OrpOMHoe 3HaHeHue aba noBBitueHUA acjxpe- 
ktmbhoctu SoenpnnacoB nMeeT yposenB wc- 
nOBb3OBaHMA SHepTHW BOpOXOB, paKeTHbIX Ton-
BMB, B3pblBMaTblX MaTepHaBOB. 3TO B03M0XH0 TOBBKO Ha 0CH0B3- 
HMH peTaBbHblX MCCAeflOBaHMM npOpeCCOB TOpeHHA n B3pblBa, 
Bcex TexHOBorpHecKMx npopeccoB n peBeHanpaBBSHHoro ynpaB- 
BeHMA MMH.

B o6nac™ nopoxoB aba ctboabhoto opyxkiA bto paSoTbi no ynpa- 
BBBHHIO 33KOHOM Ta3OO6pa3OBaHHA, HTO n03B0BA6T OOByHSTb RB8T0- 
o6p83Hbie KpHBbie ASBBeHHA npM BblCTpene, BM6CT0 TpBAPPHOHHblX 
KpPBbIX C OCTpbIM M3KCHMyM0M. 3T0T OyTb 003B0BA6T CyneCTBSHHO 
ROBbiCHTb pyBbHyio aneprnio nynb n CHapAAOB b ctpbakobom opyxnn 
n MaB0Kann6epH0M apTunnepun p moxstSbitb peaBP30BaH, Hanpp- 
Mep, 3a cast opraHP3appp onTMManBHBix <t>BerM3TP3ppoB3HHbix 3oh 
b nopoxax. Ectb nonbiTKP peanusaqun nnaTOo6pa3HBix kpmbbix asb- 
B3HPA npp BblCTpeBe P B KpyOHBIX apTPBBBpPPCKPX K3BP6paX, B TOM 
Hpcne 3a cast pcnoBbsosaHPA nppcoeAPHeHHbix sapAAOB. C stop xe 
peBbio TaKxe co3AaioTCA sapAABi KOHBeKTPBHoro ropeHPA p noBbi- 
ujeHHOP nBOTHOCTP 3apAxaHPA. B 3tom xe pAAy ctoat pafioTbi no 
HanpasneHHOMy BoennaMeHeHPio nopoxoBbix 33Paaob, b tom Hpcne 
c noMOHbio HeTpaAPppoHHbix noAxoAOB, BKBiOHaA BaaepHoe boc- 
OBaMeHeHpe.

noBbiweHpe a<t><t>eKTPBH0CTP 6oenppnacoB peaKTPBHoii apTunne- 
ppp SyAeT, no-BPAPMOMy, AOCTpraTbCA 3a cneT ynyAPjeHPA kohct- 
pytcppp P PCnOBb3OBaHPA B HPX BblCOKOOHepreTPAeCKPX CMeCeBbIX 
TBepAbix toobpb c oSecneAeHPeM axcnByaTappoHHOP SesonacHOCTp 
Ha ypoBHe LUTaTHBix pepenTyp.

B 06BaCTP HPpOTeXHPAeCKPX COCTaBOB P CpeACTB PHPpPPpOBaHPA 
3T0 pa3pa6OTKP 3KOBOrPAeCKP APCTblX 6e3MeT3BbHblX COCTaBOB ABA 
KanciOBep BocnnaMeHnTeneii, paSoTBi b oSaacTP nppoTexHpnecKPX 
PCTOAHPKOB TOKSABA CPCT6M PHPpPPpOBaHPA P APyrPe.

YAPTbieaA, hto bo3moxhoctp 6a3OBbix coeAPHeHPii He 6ecnpe- 
AeBbHbl, BO MHOTPX CTpaHaX PAST aKTPBHblP OOPCK HOBBIX BetpeCTB, c 
bbicokom SHepreTPKOP p SeaonacHOCTbio b o6paiueHnp. CpeAP hpx, 
b nepsyio onepeAb, cneAyeT otmothtb reKcaHPTporeKcaa3aP3OBiop- 
PPT3H - CL-20. ErO PCOOBb3OBaHPe M0X6T 33MeTHO OOBblCPTb 30- 
<t>eKTPBHOCTb paKeTHbIX KOMOAeKCOB, KyMyBATPBHblX P OCKOBOAHO- 
<j>yracHbix 6oenppnacoB. KpoMeToro, 3TOTppHPTpoa3eTPAPH, koto- 

pbip npeACTaBBABT co6oii nnaBKoe BB, PMeeT SHepreTPKy Ha ypoBHe 
reiccoreHa, a HyBCTBUTenBHOCTB Ha ypoBHe TpoTvina. Ectb paa Apyrpx 
oneHb nepcneKTPBHbix, b tom nncne MaaoAyBCTBPTeabHbix naaBKPx 
BB Tpna TppaMHHOTppHPTpo6eH3oaa.

Heab3A He otmbthtb npo6aeMy HOBbix noaPMepHbix SHepreTPAecKPX 
CBA3yK>ipPX, KOTOpbie HyXHbl K3K AAA nOpOXOB P TBepAbix paKeTHbIX TO" 
obpb, Tax p aba BapbiBAaTbix MaTeppanOB. HanppMep, b BappaHTe naa- 
CTP3OBbHblX PAP T6pM006p3TPMblX CBA3yiOU4PX. flBA STOP A6AP B MPp6 
npopaPaTbisaeTCA B03M0XH0CTb pcnoAbsoeaHpa BbicoKOSHTanbnpp- 
Hbix noapMepoB, coAepxaiuPx a3PAHbie, oKceTaHOBbie, TeTpasoabHbie 
p Apyrpe 3KcnAO3o<j>opHbie rpynnbi.

Otmothm TaKxe paSoTbi no HanoAPcnepcHbiM p yabTpaAPcnepc- 
HbiM MaTeppaaaM p px SHanenpe aba noBbiaieHPA 3c|xt>eKTPBH0CTP 
SoenpnnacoB. BesycaoBHO, sto Hanpaeaenpe nepcneKTPBHO, b nep- 
Byio onepeAb, b naane ncnoab3OBaHPA BbicoKOAPcnepcHbix MeTaa- 
BPHecKPX ropiOAPx. HaHOMaTepnaabi b nppaoxenpp k 3KC Moryr 
HaiiTP nppMeneHPe b TepMPTHbix 6oenppnacax, aba P3roTOBaeHPA 
cropaiOLUPx rpab3, b cpcTeMax phpupppob3hpa, b hobbix sspBiBAa- 
tbix cocTaeax p t.a.

In 1990-2005, many new engineering munitions and assets were 
developed and commissioned for use, from conventional antitank 
mines and manual mining assets for small groups acting in local con­
flicts to new minefield identification assets and the URP-01 ground 
towed minesweeper.

All the mining assets are developed in full compliance with Russia- 
ratified Protocol Additional to the Second Geneva Convention. 
Currently the focus is no non-lethal - flash/bang, illumination etc. - 
mines and mine-clearing assets like the ecently fielded mine-clearing 
support vehicle on the Ural 432009-31 6x6 chassis with a remotely 
controlled crane.

In the civilian and dual-use domain, the engineering weapons 
expertise has led to the UPP-1 and UPP-2 general-purpose explosive 
cartridges for operations on the ground and up to 300m underwater.

The munitions and assets commissioned for use in the 1980s-90s are 
on the whole on a par to international peers in combat effectiveness.

In line with chief O&M trends, the following criteria are emerging as 
decisive for the first quarter of the 21st century:

Higher battlefield effectiveness is to stem from new materials and 
high-energy explosives with controlled release of energy and as high 
density as possible. The explosives have to be immune to mechanical 
impact.

Higher jamming/interference immunity si to stem from inertial guid­
ance systems, satellite-assisted guidance and positioning systems, 
compact and jamming/interference immune multichannel target 
coordinators and homers, and independent multichannel computer­
ized target search systems.

Munitions will become multipurpose, remotely programmed, and 
target-adaptive due to innovative detonation devices that will be pro­
grammed or preset by ground computers of launch systems, adaptive 
and capable of refocusing between different types of target sensors.

Difficult targets will be hit more effectively by narrower-specialized 
(e.g., armor-piercing-only, concrete-piercing-only) and self-sus­
tained operator-controlled (smart minefields) ordnance.

A no less important factor for combat effectiveness of modern ord­
nance is the usage ratio of the energy of powders, rocket propellants, 
and explosive materials, which is going to be possible only through 
detailed research of the processes of burning and explosive process­
es, technological procedures, and rational managemnt thereof.

In barrel powders, the research is going to focus on gas release to 
receive plateau’d, rather than convetional spiky, pressure curves. This 
will lead to higher bullet muzzle energies in small arms and light artillery 
and can be achieved through optimized arrangement of phlegmatized 
areas in the powder bulk. There are research efforts into plateau’d 
pressure curves in heavy artillery as well, where the effect could be 
rendered, notably, through additional charges, convective burning 
charges, and high-density charges, or through directional, including 
laser, detonation of charges.

In rocket-assisted artillery, ordnance upgrade is going to go forward 
through better architectures and mixed rocket propellants that will 
have higher energy but remain as safe as currently produced mixtures.

In pyrotechnical and priming agents, the focus is going to be laid on 
environmentally safe metal-free agents for primers, a research effort 
into pyrotechnical power sources etc.



B cospeMeHHbix ycnoBnnx BoapacraroT nepcneKTMBbi u ponb 6onee 
ninpoKoro ncnoBb3OBaHna pacneTHbix motoìiob nns npoeKTuposaHwn 
SoenpwnacoB. KoMnsiOTepHoe MOflenupoBaHue aobxho crarb KJiiwe- 
BbiM aneMeHTOM npn paspaSoixe MOinHbix Baptieiaibix BemecTB w 
CMeceBbix cocraBOB, oSnaaaiomi'ix 3aaaHHbiMu CBOiiciBaMH, npn on- 
TWMM3ai4HM KOHCTpyKUMÙ ÓOeBblX HaCTeÙÌ, flnR MOflennpOBaHMB 6e3O- 
nacHoc™ npn 3anycxax paxei, ansi nporHO3MpoBaHua noBenennn 3KC 
b paanMHHbix ycaoBnsx u T.fl.

TaKMM oSpasoM, cynecTBeHHoe pa3BHTne aonxHbi nonyHMTb ho- 
Bbie coBpeMeHHbie TexHonornn npon3BoacTBa Soenpunacos, mx 
KOMnneKTyioiuHx, BKmoHaa aHepreTnnecKue KOHfleHCMpoeaHHbie Ma- 
Tepuanbi pa3/iMHHoro HasHaneHna. Cpeqri hux moxho oimcthtb Tex- 
HOJlOrWM KOMHblOTepHOrO CMHT63a B3pblBH3TblX BemecTB, rH0KMe 
KOMnbiOTepM3MpOBaHHbie, aKonormecKH HHCTbie TexHO/iornu nepe- 
paÓOTKM nOpOXOB, TBepflbIX paxeTHblX TOO/IMB, HOBblX B3pblBH3TblX 
BeiyecTB n MaiepwanoB, nnpoTexHMMecKMxcociaBOB, oSecnenuBaio- 
mne cymecTBeHHoe coxpaiueHne cpokob paspaSoTOK, noBbiuiaio- 
uahx ypoBeHb 6e3onaCHOCTM o6c/iyxnBaioinero nepcoHana n coxpa- 
meHMe ero Hwcna. VnyHUjeHMR nonoxenuia b TexHMHecKOM nnane, 
moxho, no-BUflMMOMy, flo6nTbCfl, cne/iya no nyrn co3flaHna ™6khx 
MoayjibHbix npou3Bo/jcTB Manoii m cpeflHeft npon3BOAHTenbHocTn 
no KaxflOMy n3 óasoBbix KOMnoneHTOB, ho c oSasaie/ibHbiM yneroM 
nocneflHMX HaynHbix pa3pa60T0K b oónacTM xmmmm m TexHonornHe- 
CKOro o0opM/ieHMA npopeccoB. npn 3tom óyayr cymecTBeHHO chh- 
xeHbi 3Hepro3arpaTbi, 3arpy3Ka oóopyaoBaHHB, oSecnenena 6onb- 
wari 6e3onacHocTb w aKonorMA npon3BoaciBa. HaywHbie 3aae/ibi ra- 
KMX TeXHOnOrMii B POCCMH MM6IOTCA B HHCTmyTaX PAH, By3ax, OTpaC- 
neBblX MHCTMTyTaX.

Ana/in3 BOOpyxeHHbix koh^hktob KOHiia XX m Hawana XXI BeKa 
noKa3biBaeT, hto rpaaniiMOHHbie <{>opMbi BOopyxeHHOÌi 6opb6bi «Ha 
MCTomeHMe» Bce Sonbwe yciynaioi KOHuenpnn coBpeMeHHoti boo- 
pyxeHHoCi 6opb6bi, HanpaBneHHori, b nepsyio onepeab, Ha /inwe- 
HH6 npOTHBHMKa B03M0XH0CTM aKTHBHOTO COnpOTMBJieHMA. 3tO 
CBR33H0 co sce 6onee ujmpokmm Mcnonb3OBaHneM bbicokhx rexHO- 
nornìi b eoeHHOM oOnacm, oSecneHnsatoiuHx BO3MOXHOCib npoeo- 
AMTb «xMpyprMHecKM» TOHHbie SoeBbie onepaitMM c ncnonb3OBaHw- 
6M He TO/lbKO COBpeMeHHblX THOOB, B TOM Hncne MHTen/ieKTyanbHblX 
n BbicoKOTOHHbix óoenpnnacOB m BOopyxeHMA, ho m c oSecneneHM- 
eM HHcjjopMapMOHHoro, aKTMBHoro m naccuiBHoro paanoaneKTpOH- 
Horo npoTMBoaeìicTBMA cpeacTsaM cba3m, pa3Be/jKn m ynpaB/ieHMs 
BoncKaMu.

3to onpeaeaaeT Heo6xoanMOCTb co3A3hmr moluhom <|>mh3hcobo m 
3K0H0MHH6CKH yCTOHHMBOM M 3<p4>eKTMBHOÌÌ CTpyKTypbl npOMbllll- 
neHHOCTM SoenpnnscoB m cneqxnMMM, cnocoÓHOii HSwSonee nonno 
yaoBneTBopsTb noTpeÓHOCTw b Ooenpunacax BoopyxeHHbix curi m 
apyrMX cnnoBbix CTpyicryp Poccmììckom «teaepsiinM b MkipHoe n bo- 
eHHoe speMA.

nOMMMO TeXHMHeCKOii peOpraHM3aUMM np0M3B0flCTB Ha COBpe- 
mbhhom arane pa3BMTnn He Menee ocrpo croni Bonpoc o pec|>opMn- 
poBannn opraHusauMOHHon crpyKTypbi n CkicreMbi ynpasneHnA or- 
pacnbio óoenpnnacOB n cneuxMMnn. npuHATbie Ha ceroflHAiiiHm 
aeHb peweHMR Ha ypoBHe npeanaeHTa Poccmììckoìì <t>eflepaunn n 
npaBnrenbCTBa PoccwiicKoii <t>eaepai4MM HanpasneHbi Ha pa3Bnrne 
orpacnn SoenpmacoB n cnepxnMun.

HeoóxoflMMbiM ycnoBueM coxpaneHUR h pa3BMTHR npeanpnRTnìi b 
ycnoBMRx pbiHOHHOùi 3kohommkh n Manoro oóbeMa roco6opoH3ai<a3a 
npeacTaBBRercR cosaanne KaaeHHbix npeanpnarnii no ochobhmm 
KpnrnHecKMM rexHonornaM orpacnn n oprannsapna nHTerpnpoBaH- 
Hbix crpyKTyp, BKniOMaioiunx ok aasoabi, rax n nHcrnryTbi.

Henb3a He oóparnrb BHHMaHnn Ha tot <t>aKT, hto pa3Bnrne 6oe- 
npnnacHon npoMbiuineHHOCTn b CCCP n Poccnn ocyiaecTBnnnocb n 
ocyiaecTBnaeTCR npn nocTonHHon rocyaapcTBeHHon noaaepxxe n 
noa pyKOBoacTBOM KpynHbixoprannaaropoB Hayxn n rexHnxn. B pa3- 
Hbie roabi OTpacnbio SoenpnnacoB n cneuxnMnn pyxosoannn: Ha- 
poanbie KOMnccapw H.n. CepreeB (1939-1941 re), n.H. TopeMbixnH 
(1941-1942 rr.) n 6.J1. BaHHnxoB (1941-1946 rr.), Mnnncrpbi Maiun- 
HocrpoeHna CCCP B.B. BaxnpeB (1968-1987 rr.), H.M. EenoycoB 
(1987-1990 rr.), reHepanbHbie awpeKTopa PoccnncKoro areHTCTBa 
no SoenpnnacaM 3.n. naK (1999-2003 rr.), B.H. Xoncroe 
(2003-2004 rr.), HananbHnK VopaeneHna npOMbiwnenHOCTn Soenpn- 
nacoB n cnepxnMnn 0eaepanbHoro areHTCTBa no npoMbiwneHHocrn 
H.M. AsceeHKO (2004-2005 rr.).

Peannsapnn paccMOTpeHHbix HanpaBnennn pa3Bnrnn - rnaBHan 
CTpaTernnecKaR aaaana npOMbiiuneHHOcrn óoenpnnacOB n cnepxn- 
Mnn b XXI BeKe.

Many countries are in search for new powerful and safe explosive 
substances, one of the most promising of which is CL-20, or hexani- 
trohexaazaisowurtzitane. The CL-20 could raise the power of rockets, 
shaped-charge, and high-explosive/fragmentation projectiles. 
Another is trinitroazetidine, a fusible explosive probably as powerful 
as hexogen and as immune to impact as trinitrotoluene. Others 
include fusible safe triaminobtrinitrobenzene.

An important component of powders, explosives, and solid rocket 
propellants would be an innovative polymer binding agent, probably a 
plastisol or thermally reversible. In this respect, high-enthalpy poly­
mers containing azide, oxetane, tetrasol, and other explosion-sup­
porting groups are looked at most seriously.

Ultra- and nanodisperse materials would also be an important con­
tribution to effective munitions. The most promisingline of research 
here is highly dispersed metal fuels. Nanomaterials could be suc­
cessfully used in making thermite munitions, combustible shells, 
priming systems, new explosives etc.

In today's world, numerical methods are increasingly gaining space 
and role in the development of munitions. Computer simulation should 
become a key element in developing powerful explosives and mixtures 
with preset characteristics, optimizing warhead architectures, simulat­
ing launch safety pictures, and simulation of non-conventional envi­
ronments to test explosives' behavior.

This makes condensed energy systems and materials as important 
in the muntions industry as theproduction of munition elements and 
munitions themselves. This should lead to computerized synthesis of 
explosives, flexible safe and clean technologies for powders, rocket 
propellants, new explosives, and pyrotechnical agents to reduce 
workforce and development period and raise operational safety.

Technologically, the most advanced way to mange the production 
of a broader range of components and products than ever is going to 
be s number of flexible one-component production lines working on 
th ecutting edge of chemistry and quality managment to reduce 
power consumption, one-time line load and make production facilities 
safer and cleaner. Russian research institutions have expertise, the 
only problem is to implement it.

Armed conflicts on the verge of the 21st century have moved from 
the traditional concept of «total exhaustion» to a concept of «denial of 
active resistance,» in which the role of smart weapons, pinpoint 
strikes, active and passive information and electronic warfare, and 
C4I structures has become stronger than ever.

For the munitions industry, this means a goal to become finalcially 
and economically viable and stable to work for the Armed Forces and 
other fighting forces in service to the Russian Federation in wartime as 
well as in peacetime. This is less a technological than an administra­
tive problem which calls for a re-arrangement of the management 
structure. The Russian President anf Government have both signed 
documents making such a reform possible.

In a market economy where national defense cannot be the only 
customer, the winning strategy 
would be a network of state- 
owned enterprises specializing in 
critical technology, and a network 
of integrated institute-to-factory 
corporations.

Traditionally, Russian O&M 
industry has developed under a 
close eye of the government and 
through the advance of most tal­
ented researchers and managers: 
People’s Commissioners Igor 
Sergeyev (1939-1941), Pyotr 
Goremykin (1941-1942) and 
Boris Vannikov (1941-1946); 
Engineering Ministers Vyacheslav 
Bakhirev (1968-1987), Nikolai 
Belousov (1987-1990); director 
of the Russian Federal 
Ammunition Agency Zinovy Pak 
(1999-2003), Viktor Kholstov 
(2003-2004); and head of the 
Ordnance/Munitions/Special 
Chemistry Department of the 
Federal Industry Agency Igor 
Avseyenko (2004-2005).
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o6beKmueHO¿o KomnpoAa nocpedcmeoM uHtpopMapuouHO- 
u3MepumeabHbix komiiackcob.

OAO «HayHHO-npou3sodcmeeHHbiü ucnbimamejibHbiü u¡eump 
«ÁpMUHin» UMeetn uecmb npedjUMCumb Bum KOMnAeKCHbie peuieuua 
b oOAacmax cosdauua u Modepuu3anuu un^opMau^oHHO- 
u3MeputnejibHbix cpedcms u komuackcob (HHK) u oGbeKmoB 
JKcnepuMeHmaabHO-ucnbimame.'ibHoü 6d3bt (3HE) 
ucnbimámejibHbix noAueonos u KOCModpoMos.
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urne ABH
ATEHTCTBO BOEHHblX HOBOCTEM

MHTEPGAKC-ArEHTCTBO BOEHHblX HOBOCTEÜ
HH$)opMau,uoHHoe arenTcrgo «HmepcpaKC-ABH», g cocrae MewAyHapoAHoA HH<f>opMauwoHHOM
Tpynnbi «HHTep<l)aKC» (Interfax Information Services Group), - eAWHcrgeHHoe b Poccmm HHtpopMauMOHHoe 
aremcTBO, cneuna/iH3Hpywmeecfl Ha npocpeccHOHanbHOM m chct6mhom ocsemeHHM BonpocoB HauHOHa/ib- 
hom 6e3onacHocrn, oöopoHbi, BoeHHO-npoMbiujneHHoro KOMnneKca.

Soennan pecJjcpMa, oóopoHHO-npo«wujneHHbiH KOMnnexc. eoeHHO-TexnuMecKoe corpyflHHMecrao Poccuh c 3apy- 
6e?KHNM»i crpaHawn, HOBue paspaóoTKt' euere« BoopyMceHnü, pea/ibnoe nonoxeHHe pen b cmobux apyioypax 
Pocchu h CTpaH CHI - ai« h «horue Apyrwe ievu npeacraBneHM Ha hobocthoh nenie areHicisa- = ero eMcenefienb- 
hnx w eweMewiHwx MHcjiopMauMOHHo-aHanwinHecKnx usashhpk.

npo0eccMOHanbHO 06 apMHw h BflK
WndpopMaHMOHHan aema «ßoennbie hoboctm» uiatnioe 
oneparnisHoe H3aa»«e artHrcroa «MHii'p>4iaKtABII», 
HUMÖuncc no n Ocuemàioincc uumhckujhc
BoeHHO-nonHTMHecRMe coótiina b Pocchh, aesierbHOCTb 
MKHHcrepcrss DÓopoHbi. reHesa.nbi-oro urrafea, creucnyxb 
h apyrwe cii.no bux ~pyKiyp erpanb a "a<xe enryaumo 
a canon H3 nanßo.nee aaxpwTbix cex-cpoB poccnncKon 
3KOHOHHKH - BOeHHÌMipOMMIBIieHHClM KOMnneKCe (BAK).

Bw nonyMMie onepaiuunyo m okckjiwjuu iyo niicjjcpnannio 
O npOMCxo.fi,11 ne« « BoopyxeiiiiMx cx.nax M), h row UMCne 
Mj UldUl UX UliaÓOU UHAOU H POAIX' U0*CX,  01 KOMd lAOOailHW 
BoenHHX oxpyroB n o.ioiob, ysHacre o Kanpoeux ncpccra- 
HUÜKUX B UUCUICM pyKÜIMJJWmCM COC1UBC C K?1U U blX 
MHHKCTepCTB K B“flOHCTB, 0 f-OBeMUlHX paapaboTKEx OPyMHX 
H SOeHHDH TeXHMKM, 0 BOeHHO-TeXHWHeCKOM DOTpyAHHHeCTBe 
Pocchm c aapytìexHUNH crpanaim.

Tlenia «BoeHHbix hoboctsA» Taxxe osnaKOMHT Rac 
C MHeHUnMM AeflyiHMX BnettHMX ÌKCnepTOR, paCCKaMST 
o /lepTenbHOCTH rocyr|apcTR?HHnrn Hownnonurra 
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Boenpunacbi npeqcTaBTiAioT coGoii obuiMpHbiK 
K/iacc SoeBbix cpeqcTB, npeqHasHaHeHHbix ¿yig no- 
paxeHMA xmbom cwnbi m tsxhmkw, m othocatca k oc- 
HOBHbiM BUflaM MaTepnanbHbix cpe/jCTB BeqeHKs 
BOMHbl.

OSecneHeHwe bomck Goenpnnacawn n ux Moryine- 
ctbo OKaabiBaiOT peiuaiOLLiee B/iMAHue Ha xoq m ko- 
HeHHbiui peaynbTaT BOOpyxeHHOu 6opb6bi.

nopox h B3pbiBnaTbie BemecTBa Ha ceroqHAiiJHMM 
AOHb ABAA1OTCA eflHHCTBOHHblM WCTOHHKKOM 3Hep- 
thm bo Bcex cpeqcTBax nopaxenua.

B tom© «Boenpunacbi m cpeqcTBa nopaxeHMA» 
npeflCTaBneHbi ocHOBHbie o6pa3u,bi SoenpnnacoB 
CyxonyTHbix bomck, a8napnn m 4>JioTa, a Taxxe cne- 
LinajibHbie Soenpnnacbi, nopoxa, B3pbiB4aTbie Be- 
mecTBa w TBep/jbie paxeTHbie TonnuBa. OvienbHbie 
paaaenbi nocBALLieHbi BonpocaM paapaSoTKw, uc- 
nbiTaHwvi, xpaHeHWP, yTnnM3au1MM h yHMMTOxeHMA 
SoenpwnacoB w BapsiBMaTbix b©lu,©ctb, b tom nncne 
xwMKHecKoro opyxwq, w .qeMM.nl/iTapi/i3aLii/in KHxe- 
HepHblX MMH.

B TOMe TaKxe npeqcTaBneHbi ocHOBHbie npeqnpu- 
atma, opraHM3au,MM k HayMHo-uccjieqoBaTenbCKue 
peHTpbi oSopoHHO-npoMbiujjieHHoro KOMnneKca, ko- 
Topbie CBA33Hbl C pa3pa6OTKOM M npOK3BOflCTBOM 
SoenpnnacoB, nopoxoB m B3pbiB4aTbix BetqecTB.

HayHHO-MH0opMaLiMOHHbie MaTepnanbi ana TOMa 
noflroTOBneHbi cneu,nannCTaMM obopoHHO-npo- 
MbiiuneHHoro KOMnneKca m cooTBeTCTByotHMx ynpa- 
BJieHMM MMHKCTepCTBa o6opOHbl P0.

PeqaKLiKA BbipaxaeT SnaroqapHOCTb bcgm ynacT- 
ByiOLUKM b M3flaHKM HacTOPLqero TOMa k SyqeT npn- 
3HaTenbHa 3a noxenaHua n 3aMe4aHKA.

Ordnance and Munitions (O&M) is a general 
term applied to crucial war materiel - a wide 
range of combat assets used on the battlefield to 
destroy or neutralize enemy personnel, vehicles, 
installations etc. Steadiness of O&M supplies and 
the firepower they render are critical factors of 
tactical success and the overall result of armed 
struggle.

All modern munitions are powered solely by 
gunpowder and explosive substances.

This O&M volume presents the range of ord­
nance, munitions, propelling powders, explo­
sives, and solid missile propellants in service 
with the Russian Army, Navy, Air Force, and 
special operations forces. Additional sec­
tions tell about the development, testing, 
storage, cannibalization, and disposal of var­
ious munitions, including chemical weapons 
and mines.

We are also presenting core Russian design 
and production centers and companies involved 
in the O&M, gunpowder, and explosives busi­
ness.

The articles and references were prepared by 
defense industry experts and Defense Ministry 
officials.

The editorial board thanks everyone who con­
tributed to this volume and is open to discussions 
and comments.

OpyxcMe m rexHonorMM Poccmm 
Russia's Arms and Technologies

qeMM.nl/iTapi/i3aLii/in
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120-mm BbicTpen c 0CK0n0MH0-<t>yracH0M mmhovi CTanMCTOro 
ayryHa m nonHbiM nepeMeHHbiM sapaaoM k MMHOMeTaM
oSpaaua 1938 r., 1943 r. m 2C12............................................................  
120-mm BbicTpen c ocKono4Ho-0yracHoii mmhom 30O34 
m nepeMeHHbiM 3apaaoM k MMHOMeTaM
oSpaaua 1938 r., 1943 r., m 2C12..........................................................
1 20-mm BbicTpen c 0CK0n04H0-<t>yracH0Pi mmhom
CTanMCTOro ayryna ynyauieHHOM KOHcrpyKUMM 
m aanbHoOoMHbiM sapaaoM k MMHOMery 2C12.................................. 
1 20-mm BbicTpen c 0CK0n04H0-<t>yracH0fi
MMHOM 30034 M aanbHO6OMHblM 3apaaOM
K MMHOMery 2C12.......................................................................................
BbicTpen k 240-mm caMOXoaHOMy MMHOMery 2C4 «TionbnaH» .. 
Bbicrpen k 420-mm caMOXoaHOMy MMHOMery
ocoSom mouihoctm 251 «Oxa»...............................................................

BOEOPkinACbl K BOOPyXEHMIO TAHKOB, 5M0 W 5Mfl. . . ,

125-mm Bbicrpen 3B5M9 c SponeSoMHbiM noAKanMSepHbiM 
CHapaaoM 35M22 k nyuiKe Zl-81 ..........................................................  
125-mm Bbicrpen 3B5K16 c KyMynaTMBHbiM
CHapaaoM 35K18M k nyuiKe 4-81........................................................
125-mm Bbicrpen 3B5M17 c SpoHeSoMHbiM noAKanMSepHbiM 
CHapaaoM 35M42 k nyuiKe £1-81 ..........................................................
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120-mm round with the 3OF50 high-explosive frag­
mentation rocket-assisted projectile and a normal 
charge and the AR-5 electronic fuse for the 2B16, 

.......... 2S9 and 2S9-1 guns

Rounds for 120-mm 2S31 self-propelled
......... artillery mount

120-mm round with cargo projectile loaded with 
shaped-charge fragmentation submunitions and a 
reducible charge (4Zh90) for the 2S31 self-pro- 

.......... pelled artillery gun mount
120-mm round with high-explosive fragmentation 

.......... projectile and a long-range charge for the 2S31 gun
120-mm round with a cargo projectile loaded with 
shaped-charge fragmentation submunitions and a 
long-range charge (4Zh89) for the 2S31 self-pro- 

.......... pelled artillery gun mount
120-mm round with a high-explos'ive/fragmentation 

.......... projectile and a reducible charge and for the 2S31 gun

Rounds for 82-mm 2B14-1,2B9 and Model 
......... 1937 mortars

82-mm round with a fragmentation projectile and
the 4D2 long-range charge for the 2B14-1,2B9 and 

.......... Model 1937 mortars
82-mm round with a fragmentation projectile and 
with normal reducible charge for 2B14-1, 2B9 and 

.......... Model 1937 mortars
82-mm mortar shell with a illumination projectile
53-S-832SM and a long-range charge for the Model 

.......... 1937 battalion-level mortar
82-mm mortar shell with a smoke steel cast iron 
projectile 53-D-832DU and a normal reducible

.......... charge for the Model 1937 battalion-level mortar

Rounds for 120-mm M-120 (Models 1938 
......... and 1943) and 2S12 mortars

120-mm mortar shell with an incendiary projectile
and normal reducible charge for M-120 (Models 

.......... 1938 and 1943 )and2S12mortars
120-mm mortar shell with a smoke burning-type
mortar shell and a reducible charge for the 2S12 

.......... mortar and 2B16, 2S9 and 2S9-1 guns
120-mm mortar shell with a smoke burning-type
mortar shell and a long-range charge for 2S12 mor- 

.......... tar and 2B16, 2S9 and 2S9-1 guns
120-mm mortar shell with an illumination projectile
and a normal reducible charge for Models 1938 and 

.......... 1943 and 2S12 mortars
120-mm mortar shell with a smoke steel cast iron 
projectile and a normal reducible charge for the 

.......... M-120 Models 1938 and 1943 and 2S12 mortars
120-mm mortar shell with a high-explosive/fragmen- 
tation high-explosive projectile and a long-range

.......... charge for Models 1938 and 1943 and 2S12 mortars 
120-mm mortar shell with a high-explosive/frag- 
mentation projectile and a reducible charge for

.......... Models 1938 and 1943 and 2S12 mortars
120-mm mortar shell with a high-explosive steel 
cast iron projectile and a normal reducible charge 

.......... for Models 1938 and 1943 and 2S12 mortars
120-mm mortar shell with a high-explosive/fragmen- 
tation projectile and 3OF34 with reducible charge for 

.......... Models 1938 and 1943 and 2S12 mortars
120-mm round with a high-explosive/fragmentation 
steely cast iron projectile of improved design and a

.......... long-range charge for the 2S12
120-mm mortar shell with a with 3OF34 high-explo­
sive/fragmentation projectile and a round with long- 

.......... range charge for the 2S12 mortar

.......... 240-mm 2S4 Tulpan self-propelled mortar rounds
420-mm 2B1 Oka Self-Propelled Super high Power 

.......... Mortar Rounds

.... ARMOR ORDNANCE

The 125-mm 3VBM9 round with the armor-piercing 
.......... discarding sabot 3BM22 projectile (D-81 gun)

The 125-mm 3VBK16 round with the shaped-charge 
.......... 3BK18M projectile (D-81 gun)

The 125-mm 3VBM17 round with the 3BM42 armor- 
.......... piercing discarding sabot projectile (D-81 gun)



125-mm BbiCTpen 3B6K25 c KyMynATMBHbiM
CHapAflOM 3BK29M k nywKe 4-81.........................................................230
125-mm BbiCTpe/i 3BO<f>36 c ocKonoMHo-<i>yracHbiM 
CHapsßOM 30026 k nywKe fl-81.......................................................... 230
125-mm BbiCTpe/i 3Bn6 c npaKTMHeCKMM noflKanMÔepHbiM
CHapAflOM 3031 KnyujKe fl-81...............................................................231
125-mm BbiCTpe/i 3BTI5 c npaKTMHeCKMM KyMyriATMBHbiM 
CHapsflOM 3011 k nywKe fl-81................................................................ 231
125-mm BbiCTpe/i 3BBK25H c npaKTMHeCKMM KyMyriATMBHbiM 
CHapBßOM 3BK29M k nywKe fl-81........................................................... 232
125-mm xoboctoü TamcoBbiii Bbicrpen 4X33 ......................................233
OnbiTHbiii KyMy/wrnBHbiii cnapAfl........................................................... 233
YHeÖHbie öoenpnnacbi...............................................................................234
1 15-mm BbicTpe/i 3YBM9 c ßponeöoüHbiM noflKariMßepHbiM 
CHapAflOM 3BM21 k nywKe Y-5TC.........................................................234
1 15-mm BbicTpe/i 3YBK7 c KyMyriATMBHbiM 
CHapAflOM 3BK15M k nyuiKe Y-5TC.......................................................235
1 15-mm BbicTpen 370037 c ocKonoMHO-<t>yracHbiM
CHapsßOM 30027 k nyuiKe Y-5TC.........................................................235
100-mm Bbicrpen 3YBM11 c 6poHe6oüHbiM noßKanwöepHbiM
CHapAßOM 3BM25 k nyuiKe fl-10T.........................................................236
100-MM BbICTpeA 3Y5K9 C KyMyriATMBHbiM 
CHapAflOM 36K17M k nyuiKe fl-10T.......................................................236
100-mm BbicTpen 3YOO10 c ocKonoHHO-rjryracHbiM
CHapAflOM 3YOO32 h noriHbiM 3apAflOM 
k nyuiKe fl-10T, fl-10C h BC-3................................................................ 237
100-MM BbICTpeA 3Y0O17 C OCKOflOHHO-OyraCHblM
CHapAflOM 30032 k opyflmo nycKOBOü ycTaHOBKU 2A70................237
100-MM BbICTpeA 3YOO19
c 0CK0n0HH0-4>yracHbiM CHapAflOM..................................................... 238

BbiCTpenbi k 73-mm opyflmo 2A28 öoeeoü MauiMHbi 
nexOTbi EMfl-1......................................  239
Bbicïpen 0C-15BM1 c rpaHaroü ocKonoHHOü 
k opyflmo 2A28............................................................................................239
Bbicïpen Or-15B c rpanaTOü ockoaomhom b nHepTHOM 
CHapAxeHHM k opyflmo 2A28 ................................................................. 239

The 125-mm 3VBK25 round with the 3BK29M 
shaped-charge projectile (D-81 gun)
The 125-mm 3VOF36 round with the high-explo- 
sive/fragmentation 3OF26 projectile (D-81 gun)
The 125-mm 3VP6 round with the training 3P31 armor- 
piercing discarding sabot projectile (D-81 gun)
The 125-mm 3VP5 round with the training shaped- 
charge 3P11 projectile (D-81 gun)
The 125-mm 3VBK25I round with the training 
3BK29I projectile is used against (D-81 gun) 
The 125-mm 4Kh33 blank round
Experimental shaped-charge projectile
Training ordnance
The 115-mm 3UBM9 round with the 3BM21 armor- 
piercing discarding sabot (U-5TS gun)
The 115-mm 3UBK7 round with the 3BK15M 
shaped-charge projectile (U-5TS gun)
The 115-mm 3UOF37 round with the 3OF27 high- 
explosive/fragmentation projectile (U-5TS gun) 
The 100-mm 3UBM11 round with the 3BM25 armor- 
piercing discarding sabot projectile (D-10T gun) 
The 100-mm 3UBK9 round with the shaped-charge 
3BK17M projectile (D-10T gun)
The 100-mm 3UOF10 round with the 3OF32 high-explo- 
sive/fragmentation projectile and a standard charge 
(D-10T D-10Sand BS-3 guns)
The 100-mm 3UOF17 round with the high-explo- 
sive/fragmentation 3OF32 projectile (2A70 gun) 
The 100-mm 3UOF19 round with the high-explo- 
sive/fragmentation projectile

Rounds of ammunition for the 73-mm 2A28 gun 
of infantry fighting vehicle BMP-1
OG-15 VM1 round with fragmentation grenade 
for the 2A28 gun
0G-15V round with inert fragmentation grenade 
for the 2A28 gun

BOERPHnACbl K MATIOKAnHBEPHblM APTmUlEPHMCKklM 
CHCTEMAM CYXOflYTHblX BOMCK..............................................240

30-mm natpoH 3Y5P8 c SpoHeßoÜHbiM 
noflKann6epHbiM CHapAflOM....................................................................240
30-mm naTpoH 3YBP6 c 6poHe6oäHo-rpaccnpyiomnM
CHapAflOM k aBTOMaiHHecKMM nytiJKaM 2A42, 2A72........................ 241
30-mm naTpoH 3YO<t>8 c ocKonoHno-chyracHO-aaxnraTenbUbiM
CHapAflOM k aBTOMaiMHecKHM nyujKaM
2A38, 2A42, 2A72........................................................................................ 241
30-mm naTpoH 3YOP6 c ocKonoHHO-TpaccMpytourMM
CHapAflOM k aBTOMaiMMecKHM nyujKaM 2A38, 2A42, 2A72..............242
30-mm naTpoH c MHoroaneMeHTHbiM CHapAflOM (M3)................... 243
30-mm naTpoH c <t>yracHO-3axMraTenbHbiM
CHapAflOM (<t>3)............................................................................................243
23-mm najpoH 3YBP1 c öpoHeßoüHO-aaxMraTeribHbiM- 
TpaccnpyioiflMM CHapAflOM k seHMTHbiM ycTaHOBKaM 3Y-23-2, 
A3IT-23 m 3eHMTHbiM caMOxoflHbiM ycraHOBKaM 3CY-23-4........... 244
23-mm narpoH 3YO<t>7 c 0CK0n0HH0-<t>yracH0-
3axnrarenbHbim CHapAflOM k seHMTHbiM ycraHOBKaM 3Y-23
m seHMTHbiM caMOxoflHbiM ycraHOBKaM 3CY-23-4............................ 245

LIGHT GROUND ARTILLERY 
ORDNANCE

The 30-mm 3UBR8 cartridge with an armor-piercing 
discarding sabot projectile
The 30-mm 3UBR6 cartridge with an armor-piercing 
tracer projectile (2A42, 2A72 cannons)
The 30-mm 3UOF8 cartridge with a high- 
explosive/fragmentation/incendiary projectile 
(2A38, 2A42, 2A72 cannons)
The 30-mm 3UOR6 cartridge with a fragmentation 
tracer projectile (2A38, 2A42, 2A72 cannons)
The 30-mm with a cluster projectile
The 30-mm cartridge with a high-explosive/incendi- 
ary projectile
The 23-mm 3UBR1 cartridge with an armor-pier- 
cing/incendiary/tracer projectile (ZU-23-2, AZP-23, 
self-propelled ZSU-23-4 anti-aircraft cannons)
The 23-mm 3UOF7 cartridge with a high-explosive/ 
fragmentation/incendiary projectile (ZU-23, 
self-propelled ZSU-23-4 anti-aircraft cannons)

BOEnPHflACbl K TPAHATOMETHblM KOMFIJIEKCAM.......... 246

Boenpunacbi k rpaHaTOMeTaM PCIF-7 m ero MOfln<t>nKai|MAM . . 249
Bbicïpen nr-7B c npOTUBOTaHKOBOü rpanaTOü nr-7.....................249
Bbicïpen nr-7B c npOTHBOTaHKOBOii rpanaTOH nr-7 
c uHepiHOii ronoBHOü HacTbio................................................................ 249
npaKTHnecKoe yseÖHoe HMymecTBO k Bbicrpeny FIF-7B FIYW-7B .... 250
Bbicïpen nr-7BM c npoTMBOTaHKOBOü rpanaTOü nr-7M............250
Bbicïpen nr-7BM c npoTMBOTaHKOBOü rpaHaroü DF-7M
C MHepTHOÜ ronOBHOM HaCTblO................................................................ 251
Bbicïpen fir-7BC c npoTMBOTaHKOBOü rpanaTOii nr-7C................ 251
Bbicïpen HT-7BC c npoTMBOTaHKOBOü rpanaTOii nr-7C
C MHepTHOÜ ronOBHOM HaCTblO................................................................ 252
Bbicïpen nr-7B.fl c npoTMBOTaHKOBoii rpaHaroü nr-7.fl.............. 252
Bbiorpen nr-7B.fl c npoTMBOTaHKOBoii rpaHaroü nr-7fl 
c MHepTHOÜ ronoBHOü HacTbio................................................................ 253
npaKTMMecKoe yneönoe MMymecTBo 
k BbicTpeny nr-7B.fi nYI4-7Jl...................................................................253
BbiCTpen nr-7BP........................................................................................ 254
Bbicrpen nr-7BP c MHepTHOÜ ronoBHOü HacTbio...............................254 

GRENADE LAUNCHERS MUNITIONS

Anti-tank grenades for RPG-7 rocket launchers
PG-7V round with PG-7 anti-tank grenade
PG-7V round with PG-7 anti-tank grenade fitted with 
inert warhead
PUI-7V practice training equipment for the PG-7V round
PG-7VM round with PG-7M anti-tank grenade
PG-7VM round with anti-tank grenade PG7M fitted 
with inert warhead
PG-7VS round with PG-7S anti-tank grenade
PG-7VS round with anti-tank grenade PG-7S fitted 
with inert warhead
PG-7VL round with PG-7L anti-tank grenade
PG-7VL round with anti-tank grenade PG-7L fitted 
with inert warhead
Practice training equipment 
for the PG-7VL PUI-7L round
PG-7VR grenade launcher round
PG-7VR round fitted with inert warhead



npaKTUHecKoe yneÔHoe nwymecTBO 
K BbicTpe/iy nr-7BP nyn-7P..................................................................... 255
BbiCTpen Or-7B c rpaHaroü ockobohhoü (7D50)...............................255
Bbicrpen Or-7B c rpaHaTOü ockobohhoü
B HHepTHOM CHapHiKeHUM..........................................................................256
npaKTUHecKoe yneÔHoe MMyuiecTBO
KBbiCTpenyOr-7BnyM-7Or........................................................................256
BbiCTpen TBf-7B...........................................................................................257
npaKTUHecKoe yneÔHoe uwymecTBO
K BbiCTpeny TBr-7B nyH-7TBF................................................................ 257

Boenpunacbi k rpanaTOMeTy Pnr-29B, Pnr-29BH................. 258
BbiCTpen nr-29B...........................................................................................258
BbiCTpen nr-29B c UHepTHOü ronoBHOü HacTbio...............................258
BbiCTpen TEC-29B........................................................................................ 259

PeaKTMBHbie rpaHaTbi c rpaHaTOMeTaMM 
OAHopaaoBoro npwMeHeHMB.............................................................259
PeaKTUBHan npoTMBOTaHKOBaa rpaHaTa Pnr-18 
c rpaHaTOMeTOM oflHopasoBoro npuMeHewusi................................... 259
PeaKTMBHas npoTMBOTaHKOBaa rpaHaTa Pnr-22
c rpaHaTOMeTOM oaHopasoBoro npuMeneHna................................... 260
PeaKTMBHaa npoTMBOTaHKOBaa rpanara Pfir-22W 
c ronoBHOÛ nacTbio b HHepTHOM ucnonHeHuu....................................261
PeaKTUBHaa nporuBOTaHKOBae rpaHaTa Pnr-26 ...............................261
PeaKTMBHaa npoTMBOTaHKOBaa rpaHaTa POT-26 
c UHepTHOti ronoBHOü nacTbio................................................................ 262
npaKTUHecKoe yneSnoe uMymecrBO k peaKTUBHOü 
npoTMBOTaHKOBOü rpanaTe Pfir-26 nyH-26 ......................................262
PeaKTMBHaa npOTUBOTaHKOBaa rpaHaTa Pnr-27 ...............................263
PeaKTUBHaa npoTMBOTaHKOBaa rpaHaTa Pnr-27 
c uHepTHOû ronoBHOü nacTbio................................................................ 263
npaKTUHecKoe yneÔHoe UMymecrBO k peaKTMBHOü 
npoTMBOTaHKOBOü rpanaTe Pnr-27 fiyH-27......................................264
PeaKTUBHan npOTMBOTaHKOBae rpaHaTa Pnr-28 
c rpaHaTOMeTOM OAHopaaoBoro npuMeneHua................................... 264
PeaKTUBHaa npoTUBOTaHKOBaa rpaHaTa Pnr-28
c ronoBHOü HacTbio b mhbpthom ucnonneHun................................... 265
PeaKTUBHaa MHoronenesae rpanaTa PMT
c rpaHaTOMeTOM OAnopasoeoro npuMeneHua................................... 265
PeaKTUBHaa MHoroueneeaa rpanaTa PMT 
c MHepTHOü ronoBHOü HacTbio................................................................ 266
PeaKTUBHaa njTypMOBaa rpaHaTa PLUr-1............................................. 266
npaKTUHecKoe yneÔHoe uMymecTBo k peaKTUBHou 
tiJTypMOBOü rpanaTe PLUr-1 nyK-LU1..................................................267
PeaKTUBHaa aiTypMOBan rpaHaTa PLUT-2............................................. 267
PeaKTUBHan WTypMOBaa rpaHaTa PUir-2 
c UHepTHOü ronoBHOü HacTbio...............................................................268
npaKTUHecKoe yneôHoe UMymecTBo k peaKTUBHou
WTypMOBOü rpanaTe PLUr-2 nyH-LU2.................................................268

BbicTpenbi k cTaHKOBOMy 
rpanaTOMeTy Cnr-9M........................................................................ 269
CTaHKOBbiu rpanaTOMeT Cfir-9M............................................................269
PeaKTUBHblfi OpOTUBOTaHKOBblU BbiCTpen nr-9B 
k CTaHKOBOMy rpanaTOMeTy Cnr-9......................................................... 269
PeaKTUBHbiCi npoTUBOTaHKOBbii^ BbiCTpen nr-9B c unepTHoCi 
ronoBHOü HacTbio k CTaHKOBOMy rpanaTOMeTy Cnr-9.....................270
BbiCTpen Or-9B c ockobohhoü rpanaTOü b unepTHOM 
cnapnxenuu k rpanaTOMeTy Cfir-9M...................................................270
BbiCTpen Or-9BM1 c ocKononnou rpanaTOü 
k rpanaTOMeTy Cnr-9M........................................................................... 270
PeaKTUBHbiü npoTUBOTaHKOBbiii BbiCTpen nr-9BC C UHepTHOÜ 
ronoBHOü HacTbio k CTaHKOBOMy rpanaTOMeTy Cnr-9M................ 271
PeaKTUBHbiü npoTUBOTaHKOBbift BbiCTpen nr-9BC 
k CTaHKOBOMy rpanaTOMeTy CDr-9M.................................................... 271
BbiCTpen nr-16B k npoTUBOTaHKOBOMy 
rpanaTOMeTy Pnr-16................................................................................. 272
TpanaTOMeTHbie KOMnneKCbi..................................................................... 272

BOEnPWnACbl K nPOTMBOnEXOTHblM 
TPAHATOMETAM................................................................................274

30-mm BbiCTpen c ocKononnou rpaHaTOü BO7-17M 
k rpanaTOMeTy ArC-17............................................................................ 274
30-mm BbiCTpen c ocKononnou rpanaTOü noBbiiuennoü 
3<i)<t>eKTUBHOCTU K aBTOMaTUHeCKUM rpaHaroMeraM Arc-17
u Arc-3O......................................................................................................... 275
30-mm BbiCTpen mfl-30 c ocKononnou rpanaTOü 
noBbiweHHOü atjxpeKTUBHOCTU...............................................................275
30-mm BbiCTpen c npaKTunecKOü rpanaTOü ans yneônoü
CTpenbôbi ByC-30 U3 aBTOMamHecKux rpanaTOMeTOB................. 276

PUI-7R practice training equipment
for the PG-7VR round
OG-7V round with fragmentation grenade (7P50)
OG-7V fragmentation round fitted with inert 
warhead
PUI-7OG practice training equipment for the OG-7V 
round
Round TBG-7V
PUI-7TBG practice training equipment for the TBG- 
7V round

RPG-29V/29VN munitions
Grenade launcher round PG-29V
Grenade launcher round PG-29V with inert warhead
TBG-29V round

Single-use rocket-propelled
grenades
Anti-tank rocket RPG-18 used with expendable 
grenade launcher
Anti-tank rocket RPG-22 fired from expendable 
grenade launcher
Anti-tank rocket RPG-22I fitted
with inert warhead
Anti-tank rocket RPG-26
Anti-tank rocket RPG-26 fitted
with inert warhead
PUI-26 practice training equipment for the RPG-26 
anti-tank rocket grenade
Anti-tank rocket RPG-27
Anti-tank rocket RPG-27 fitted
with inert warhead
PUI-27 practice training equipment for the RPG-27 
anti-tank rocket grenade
Anti-tank rocket RPG-28 with a disposable 
launcher
Anti-tank rocket RPG-28 fitted
with inert warhead
Multi-purpose rocket RMG fired from single-shot 
grenade launcher
Multi-purpose rocket RMG fitted 
with inert warhead
Assault rocket RShG-1
PUI-Sh1 practice training equipment for the RShG-1 
assault rocket grenade
Assault rocket RShg-2
Assault rocket RShG-2 fitted
with inert warhead
Training equipment for the RShG-2 PUI-Sh2 assault 
rocket grenade

Ammunition for heavy grenade
launcher SPG-9M
Mounted grenade launcher SPG-9M
Anti-tank rocket PG-9V fired from the SPG-9 mount­
ed grenade launcher
Anti-tank rocket PG-9V with inert warhead fired from 
the SPG-9 mounted grenade launcher
OG-9V round with fragmentation grenade fitted with inert 
warhead fired from the SPG-9M grenade launcher 
OG-9VM1 round with fragmentation grenade fired 
from the SPG-9M grenade launcher
Anti-tank rocket PG-9VS with inert warhead fired 
from the SPG-9M heavy grenade launcher
Anti-tank rocket PG-9VS fired from the SPG-9M 
mounted grenade launcher
Grenade launcher round PG-16V for the RPG-16 
grenade launcher
Grenade and rocket launchers

ANTI-PERSONNEL GRENADE LAUNCHER
MUNITIONS

30-mm round with fragmentation grenade VOG-17M 
fired from the AGS-17 grenade launcher
The 30-mm round with high-firepower fragmenta­
tion grenade for the AGS-17 and AGS-30 automatic 
grenade launchers
The 30-mm GPD-30 round with high-firepower frag­
mentation grenade
The 30-mm VUS-30 dummy training round for auto­
matic grenade launchers
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40-mm BbiCTpen BOr-25 c ockobomhoü
rpanaroü k noAcreoribHbiM rpaHaTOMeiaM 
rn-25, rn-30..................................................................................................277
40-mm BbiCTpen BOr-25D c ockoaohhoü
rpanaroü k noACiBOAbHbiM 
rpanaroMeiaM rn-25, rn-30...................................................................277
40-mm BbiCTpen c ockoziohhoü rpanaroü BOr-25M,
40-mm Bbicipen c ockoziohhow 
rpanaroü BOT-25nM................................................................................. 278
40-mm Bbidpen c npaxrMHecKOü rpaHaioii ana yneönoü 
dpenbObi m3 rpaHaiOMeia rn-25 .........................................................280
43-mm Bbidpen k rpawaTOMeiy TM-94..................................................281

PyMHblE TPAHATbl...............................................................................282

KyMynaTMBHaa rpaHaia PKr-3EM............................................................282
Pynnaa rpaHaia HacrynaieabHaa PrH..................................................283
HpaKTMHecKoe yueßnoe MMymecTBo k pynncü rpanaie 
HacTynaiejibHoii PrH nVH-PPH..............................................................283
PyMHaa rpanara oöopoHMrenbHaa POO..................................................284
HpaKTMHecKoe yneßnoe MMymeciBO k pyaHOM rpaHaie 
oßopoHMTenbHOM Pro nyH-PrO..............................................................284
PyaHaa ocKonoaHas rpaHaia AMCTaHiiMOHHoro AeMCTBMa PrXl-5. . . . 285
PyaHaa rpaHaia 0-1....................................................................................285

BOEnPMnACbl K CTPEBKOBOMy BOOPVXEHHK)...............286

5,45-mm naipOH c oöbNHOü nyneü 7H6 m c nyneü 
nOBblllJGHHOM npOÖMBaeMOCTM nn.........................................................287
5,45-mm naipoH c nyneü noBbiweHHOM 
npoOnBaeMOCTM (7H10)............................................................................ 288
5,45-mm nncioneiHbiM naipoH MIILl (7H7)........................................ 288
5,45-mm naipoH c nyneii c ynpoaneHHbiM cepaeaHMKOM............289
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FAB-250 M-54 high-explosive bomb 
FAB-250 M-62 high-explosive bomb 
OFAB-500ShR high-explosive 
fragmentation bomb
OFAB-500U multi-purpose high-explosive fragmen­
tation bomb
OFAB-250T high-explosive fragmentation bomb 
OFAB-250ShN high-explosive fragmentation bomb 
OFAB-250ShL high-explosive fragmentation bomb 
OFAB-250-270 high-explosive fragmentation bomb 
OFAB-100-120 high-explosive/fragmentation bomb 
OFAB-100-120M 
high-explosive/pre-fragmented bomb 
(upgraded OFAB-100-120 bomb)
ZB-500ShM incendiary container
ZB-500GD incendiary container 
ZB-500RT incendiary container 
ZAB-250-200 incendiary bomb 
ZAB-100-105 incendiary bomb 
FZAB-500M universal high-explosive 
incendiary bomb
OFZAB-500 high-explosive/incendiary/fragmenta­
tion bomb
ODAB-500 PM fuel-air 
explosive bomb
ODAB-500 PMV fuel-air 
explosive bomb
BETAB-500 concrete-piercing bomb 
BETAB-500ShP concrete-piercing bomb 
PLAB-250-120 anti-submarine bomb

Cluster bombs
RBK-500U OAB-2.5RT cluster bomb 
loaded with caliber 2.5 kg fragmentation 
submunitions
RBK-500U BETAB-M unified cluster 
bomb loaded with concrete-piercing 
submunitions
RBK-500U PTAB unified cluster 
bomb loaded with HEAT 
submunitions
RBK-500U OFAB-50UD universal 
cluster bomb loaded with high-explosive 
fragmentation submunitions
RBK-500 SPBE-D 500-kg cluster 
bomb loaded with sensor-fused anti-tank 
submunitions provided with double-spectrum 
IR coordinator
RBK-500 SPBE-K 500-kg cluster 
bomb loaded with sensor-fused 
submunitions
PBK-500U SPBE-K 500-kg 
unified gliding cluster bomb loaded 
with homing submunitions
RBK-500 PTAB-1M 500-kg cluster 
bomb loaded with HEAT 
submunitions
RBK-500 AO-2.5RTM 500-kg cluster bomb loaded 
with fragmentation submunitions
RBK-500 BETAB 500-kg cluster bomb loaded with 
concrete-piercing submunitions
RBK-250 ZAB-2.5M 250-kg
cluster bomb loaded with 2.5-kg incendiary 
submunitions
RBK-500 ZAB-2.5SM 500-kg cluster 
bomb loaded with 2.5-kg incendiary 
submunitions
RBK-100 PLAB-10K cluster bomb 
loaded with small-caliber anti-submarine 
submunitions

Bomb load units for frontline aircraft 
dispensers
KMGU-2 universal dispenser 
for small-size loads
BKF ODS-35 expendable fuel-air 
explosive unit
BKF AO-2.5RT expendable unit loaded with 2.5-kg 
fragmentation bomblets
BKF PTAB-1M expendable 
unit loaded with 1 -kg 
HEAT bomblets
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BKF PTAB-2,5 expendable 
unit loaded with 2.5-kg HEAT 
fragmentation bomblets

Auxiliary bombs
SAB-250-200 flare bomb
SAB-250T heat-resistant flare bomb
DOSAB-100T heat-resistant daytime 
marking bomb
NOSAB-100TM heat-resistant night 
marking bomb
OMAB-25-12D marine marking bomb
OMAB-25-8N marine marking bomb

Special-purpose bombs
DAB-500 smoke bomb
FOTAB-100-80 photoflash bomb 
FOTAB-100-140 heat-resistant 
photoflash bomb
P-50-75 practice bomb with day 
or night charge
P-50Sh practice bomb
P-50T practice bomb
UPLAB-50 training anti-submarine 
bomb
Small-caliber air-dropped depth charges 
MGAB-S3, MGAB-O3, MGAB-L3
AGITAB-250-85 leaflet bomb
M6 (M6T) small-size target
ASK-500 rescue pod
ASP-500 Airborne fire-fighting means
TBG-29V round with thermobaric 
warhead
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missile
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missile
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The 3M-80E sea-launched cruise 
missile
The Termit-R anti-ship cruise 
missile (the Rubezh shore defense 
missile system)
The 3M-54E anti-ship cruise missile
The 3M-14E submarine-to-ground 
cruise missile
The 3M-14TE ship-to-ground cruise 
missile
The 3M-54E1 submarine-launched 
anti-ship cruise missile
The91RE1 submarine-to-submarine 
missile
The 91RE2 anti-submarine missile
The 91RTE2 ship-to submarine
missile
The Kh-35 ship-to-ship missile (the Uran ship-based 
missile system)
The Kh-35 ship-to-ship missile (Bal-E mobile shore 
defense missile system)
The Medvedka compact anti-submarine 
missile
The 82R ship-to-submarine missile (RPK-1 missile 
system)
The 81R submarine-to-submarine missile (RPK-2 
missile system)
The anti-submarine missile
(RPK-8 missile system)
The 90R anti-submarine missile (used with 
the RBU-6000 depth-charge launcher)
The 11SO2 300-mm torpedo deflection rocket- 
assisted projectile (used with the Udav-1M system) 
The 111SZG 300-mm torpedo underwater 
interception projectile (Udav-1M)
The OF-45 140-mm unguided rocket-assisted 
projectile (Ogon)
The ZZh-45 140-mm unguided projectile
(Ogon)
The PRS-60 122-mm unguided rocket-assisted 
projectile (the DP-62 Damba self propelled shore 
defense system)

NAVAL ARTILLERY ORDNANCE

The 130-mm A3-UZS-44R round with the A3-ZS-44 
anti-aircraft projectile (AK-130 artillery system) 
The 130-mm A3-UZhR-44 discharge round (AK-130 
artillery system, A-222 Bereg self-propelled gun) 
The 100-mm A3-UZS-58R round with the A3-ZS-58 
anti-aircraft projectile (AK-100 artillery system) 
The 100-mm A3-UZS-58 round with the A3-ZS-58 
anti-aircraft projectile (AK-100 artillery system) 
The 100-mm A3-UOF-58 round with the A3-OF-58 
high-explosive/fragmentation projectile 
(AK-100 artillery system)
The 100-mm A3-UPS-58 round with the A3-PS-58 
training projectile (AK-100 artillery system) 
The 100-mm A3-UCh-58 training round 
(AK-100 artillery system)
The 100-mm A3-UZhR-58 auxiliary round 
(AK-100 artillery system)
The 76-mm A3-UZSB-62RP round with A3-ZS/OF- 
62P AAHE fragmentation projectile for AK-726 
and AK-176 gun mounts
The 76-mm A3-UOFB-62 round with A3-ZS/OF-62 
HE fragmentation projectile for AK-726 and AK-176 
gun mounts
The 76-mm A3-UPS-62 round with A3-PS-62 target 
practice projectile for AK-726 and AK-176 gun mounts 
The 76-mm A3-UCh-62 drill round for AK-726 
and AK-176 gun mounts 
57-mm 53-UOR-281U round with 53-OR-281U 
fragmentation tracer projectile for AK-725 
gun mount
30-mm cartridges for the GSh-6-30K (AO-18) 
ship-based cannon
The 30-mm cartridges for the NN-30 ship-based 
cannon (AK-230 artillery system) 
25-mm cartridges (M-110 and 110-PM 
anti-aircraft cannon)
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Production of emulsion 
explosives poremits

POWDERS AND PROPELLING CHARGES

Cellulose nitrates. Water solution of cellulose nitrate

Powders fabrication technology
Hydraulic pressure technology 
for discrete-continuous flexible process of nitric cel­
lulose powder fabrication
Mixed grain powder fabricati on technique
Ballistic powder fabrication 
technique
Ball powder fabrication technique

Fabrication techniques of combustible cases 
and charges
Combustible case fabrication technique
Fabrication technique of combustible propellant 
charges by melting with filtering
Propelling charges in combustible cases for tank 
munitions
Combustible propellant charge case for 125-mm 
projectiles with high-explosive 
and shaped-charge warheads
DRP-3Pr powder
Propellant charge for 125-mm rounds with shaped- 
charge and armor-piercing discarding sabot warheads 
Nitric cellulose powder used in combustible pro­
pelling charge case for 125-mm 3VK25I round with 
3BK29I inertial shaped charge projectile for D-81 
tank gun
The Blank 4Kh33 125-mm round
Nitric cellulose powder used in propelling charge for 
115-mm 3UBM9 armor-piercing fin-stabilized discard­
ing sabot round with 3BM21 projectile for the U-5TS gun 
Nitric cellulose powder used in propelling charge for 
100-mm 3UBK9 round with 3BK17M shaped-charge 
projectile for the D-10T gun
Powder used in charge for 100-mm 3UOF10 with 
3OF32 high-explosive/fragmentation projectile for 
D-10T, D-10S and BS-3 systems

Propelling charges for ground 
artillery systems
Nitric cellulose powders used in 4B10 full propelling 
charge for 122-mm 3VOF81 round with 3OF56 high- 
explosive/fragmentation projectile for the D-30 
howitzer, 2S1 self-propelled howitzer
Powder DRP-3
Nitric cellulose powders used in reduced adjustable 
propelling charge for 130-mm 3VOF44 round with 
3OF33 high-explosive/fragmentation projectile 
for the M-46 artillery system
Nitric cellulose powder used in 4B80 reduced 
adjustable propelling charge for 152-mm round with 
3OF29, 3OF59 high-explosive/fragmentation pro­
jectiles for 2A36, 2S5 artillery systems
Nitric cellulose powders used in reduced adjustable 
charge for 152-mm round with 3OF25, 3OF45, 
3OF64 high-explosive/fragmentation projectiles for 
the D-20, ML-20, 2S3M Akatsia, 2A65 Msta-B, 
2S19 Msta-S artillery systems
Powder used in 54-BN-546 full adjustable charge for 
152-mm round with 3OF25, 3OF45, 3OF64 high- 
explosive/fragmentation projectiles for D-20, ML-20, 
2S3M Akatsia, 2A65 Msta-B, 2S19 Msta-S arty sys­
tems
Nitric cellulose powder used as 4Zh47 full propelling 
charge for 152-mm round with 3OF29, 3OF59 high- 
explosive/fragmentation projectiles for the 2A36 
Giatsint-B, 2S5 Giatsint artillery system
Combustible cased propelling charges for 82-mm 
and 120-mm mortar rounds
Powder DRP-3, DRP-2

Powders and charges
for light artillery system rounds
Nitric cellulose powder 6/7fI
Nitric cellulose powder for 23-mm rounds 
for the Army anti-aircraft weapons
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charge for the 100-mm A3-UZS-58R round with the 
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artillery system
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Nitric cellulose powders used as propellants
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CoBpeMeHHbie 6oenpnnacbi

Modern Munitions

B cooTBeTCTBuin c coBpeMeHHOii BoeHHOii Hayxoii m npaxTMxori 
Goenpnnacbi ab/iakjtca coct3bhom nacibio BOOpyxeHMA paa/iMM- 
Horo Tuna, npeAHasHaneHHoro /via nopaxeHMA xmbom cmam npo- 
TMBHMKa n TexHMKH, paapyiueHMA coopyxeHMii m yxpenneHMH, no­
paxeHMA oSbeKTOB CBA3M, TeneKOMMyHUKaunii, SHepreTMKM, 
TpaHcnopra, 3xohommxm m ap., BbinonHeHMA cneqManbHbix sa/jan 
{ocBemeHMA, saflbiM/ieHMA, nepebpocxM armauMOHHOM nnTepa- 
jypbi m T.A.). Bee ocTanbHbie xoMnoHeHTbi BoopyxeHMA enyxar 
nnA oSecneHeHHA CBoespeMCHHOM m Haflexnoii flocraaxM 6oe- 
npuinacoB c 3aaaHHOM TOHHOCTbio ao aeaw (tohxm npnueanBaHna 
oSbeKia) an a BbinonHeHMA aaaann nopaxeHMA qeriM (oGbexra) c 
Tpe6yeMbiM ypOBHew ymep6a.

Bnepsbie b npaxiMxe BoeHHbix koh^jiuktob Soenpwnacbi noA- 
BHAncb oanoBpeMeHHO c BO3HMKHOBeHneM orHecTpenbHoro opy- 
xma - b XII Bexe y apabos, c XVII Bexa - b 3anaaHOM Espone m Ha 
PyCM. Opyxne m 6oenpnnacbi c caworo nepeoro MOMeHia coaaa- 
hma m bo Bee nocneayiomne roati pa3BMBanMCb B3anMOCBA3aHo: 
see HOBeiiujwe aoctmx6hma b co3A3hmm 6oenpnnacoB Hewea- 
aeHHO ysviTbiBanncb b xoHCTpyxqMM opyxMA m, HaofiopoT, hobo- 
BBeaeHMA b opyxMM anxTOBaan cooTBeTCTByrotaiie TpeSosaHMA x 
HayMHO-iexHMHecxoMy ypOBHro m xanecTBy boenpMnacos.

3a npoweawHe cioneTMA 6oenpnnacbi caenanw orpoMHbie 
warn b CBoeM coBeptueHCTBOBaHMM n pa3BHTHM. STOMy cnocob- 
CTBOBanM cneayomne <t>axTopbi.

1. flocTwxeHMA Hayxui m toxhmxm, BHeapeHwe xoTopbix no3BO- 
nwno peann30BbiBaib nepeaosbie waeui h npMHqMnbi nocipoe- 
hma, HOBbie xoHCTpyxTMBHbie peiueHMA b boenpMnacax.

2. CymecTBeHHoe M3MeHeHMe oSnwxa BoopyxeHHbix cun, ooa- 
BneHMe hobbix bmaob BoopyxeHHbix cun m poaoe bomcx, 3HaHM- 
TeabHoe padunpeHne Tnnaxa m xonMHecTsa peneii (obbexTos) b 
6okd m onepaaMM, noTpebOBaBiuMx M3bicxaHMA hobwx Meioaoe m 
cnocoSoB mx nopaxeHMA.

3. BoapacTaHMe Mactirra6oB bomh m BoeHHbix xoH<t>aMXTOB, poaM 
m 3H3H6HMA b hmx cpeacTB BOopyxeHHOM 6opb6bi npMBeno x or- 
poMHOMy pociy norpeSnocTeM apMMii m <J)jiotob b boenpMnacax 
paanMHHoro HasHaneHMA, hto noTpeboBano cosaaHMA cneananb- 
Horo npoMbiwneHHoro npoM3BoacTBa m npMMeneHHA cootb6tct- 
ByxiiuMX TexHoaorMM Maccoeoro M3roTOBneHHA SoenpnnacoB.

4. CoaaaHMe hobbix MaTepManoB, BapbiBnaTbix BeiuecTB, ane- 
MeHTHOM 6a3bi, no3BonMBUJMx pa3pa6aTbiBaTb 6onee cnoxHbie m 
ac|xt>exTMBHbie SoenpMnacbi c nyHiuMMM xapaxTepncTMxaMM.

Modern military science and practical warfare regard muni­
tions as part of weapons systems used to destroy enemy man­
power, combat hardware, installations, fortifications, commu­
nications, support lines, energy sources, transportation 
assets, economic assets etc., and to accomplish special-pur­
pose missions (illuminate, conceal by smoke, dispense propa­
ganda materials in psychological operations etc.). All other 
parts of weapons systems have a sole purpose to ensure that 
the munition arrives at the right place at the right time to affect 
the assigned target to a desired degree.

First uses of fire munitions on the battlefield date back to the 
Arab civilization of the 12th century. In the 17th century, 
Europeans and Russians also acquired the technology, and 
those years marked the beginning of interdependent weapon­
munition development: While innovative munitions were imme­
diately complemented by appropriate weapons to fire them, 
new potentialities of weapons encouraged the upgrade of 
munitions they could fire.

The following factors are behind the stunning progress 
munitions made through centuries:

1. Scientific innovations - general progress in knowledge 
contributed to the architecture and action principles of muni­
tions.

2. Changes in the fighting forces themselves - new armed 
services, branches, new types of targets to engage and princi­
ples and methods of engagement required continuous devel­
opment of munitions.

3. Political changes - the scale and scope of wars and 
armed struggle in general has always been on the rise, which 
greatly increased consumption and generated a need for spe­
cial-purpose industries and mass-production technologies.

4. New materials, explosives, electronics increased effec­
tiveness and performance.

5. Comprehensive and continuously growing experience 
and expertise on the use of munitions in all types of environ­
ment.

The main milestones that defined the current state of muni­
tions are weapons and ordnance materials (from bronze and 
lead to cast iron and steel), explosives (advent of smokeless 
gunpowder and high brisant explosives); aerodynamics 
(invention of the rifled bore, breech loading, improvement of
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5. OnbiT wwpoKoro npMMeneHMA boenpMnacoe pasnMHHoro Ha- 
3Ha4eHna bo Bcex c<t>epax BoeHHbix xoHcjxnMXTOB m BeaeHMA boe- 
Bbix aeiiCTBnii - Ha cyuie, Ha Mope m b Boaayxe.

B CBoeM pa3BMTnn boenpMnacbi npoiunM paa BaxHbix aianoB, 
KOTopbie onpeae/iMnn mx coBpeweHHbiii yposeHb m xanecTBO. K 
hmm cneayeT othsctm: M3roTOBneHMe ctbobob opyxna m xopny- 
cob boenpunacoB M3 6pOH3bi, CBMHua, ayryna, CTanM; noas/ieHwe 
SeaabiMHoro nopoxa, MouiHbix 6pM3aHTHbix BB; coaaaHMe Hapes- 
Horo Ka3HO3apaaHoro opyxMA m coBepiueHCTBOBaHMe aapoaHHa- 
MnaecKOM (OannMCTMaecKOM) 4>opMbi 6oenpMnacos; cnepManM- 

bullet shapes); introduction of standards and classification; 
invention of new propellant and delivery schemes (invention of 
automatically reloaded weapons, application of rocket princi­
ples, and application of modern computing and information 
technology to create smart munitions).

All this resulted in a modern global range of ammunitions 
that is extremely diverse and highly specialized for various 
combat and support missions. To find one’s way through this 
maze, all munitions are classified by their common basic para­
meters:

3apMA m CTaH«apTM3auMq opyxMA m xanubpa boenpMnacoe, yse- 
riMHeHMe paribHocTM, tohhoctm cTpenbbbi; paapaboTxa pasnwH- 
Hbix cnocoboB m cxeM MeTaHMA m aocTaBKM SoenpnnacoB k periM; 
nosBneHMe aBTOMaTMHecxoro opyxMs, peaxTMBHbix CHapspos m 
paxeT, coaaaHMe ynpaBJiseMbix m BbicoxoTOMHbix boenpMnacoe. B 
coBOKynHociM Bee nepesMcneHHbie HayHHO-rexHMHecxMe, rexHO- 
norMHecKMe m npoM3BoacTBeHHbie aocTMxeHMA npueeriM k orpoM- 
HOMy pacmMpeHMO TMnaxa m HOMeHxaaTypbi boenpunacoB, mx 
cnepManM3apMM m papMOHanbHOM apanTapMM k pemeHMio MHOxe- 
CTBa KOHKpeTHbIX bOOBblX M OrHeBbIX 3afla4. B CBA3M C 3TMM BO3- 
HMKna aKTyanbHaa aaaana Heobxo/jMMOCTM CMCTeMaiM3apMM m 
KnaccM<t>MKapMM Bcero MHOxecTBa cospeMeHHbix boenpMnacos. 
CoBpeMeHHbie boenpMnacbi KJiaccM<|)MpMpyiOTca no cneayxrutMM 
ocHOBHbiM npM3HaKaM. no npMHaflnexHOCTM k HocMTenio m BMpy 
BOopyxeHMn: boeBbie hbctm paxeT, apTMnnepMMCXMe, asMapMOH- 
Hbie, MopcKMe, CTpenKOBbie, MHxeHepHbie. no xapaxrepy boeeo- 
ro CHapaxeHMS (B3pbiB4aToro m nopaxatoipero BeipecTBa): c 
obbiHHbiM BB, npepHbie, xMMMnecxMe, bMonorMHecxMe (baxTepMO- 
norMHecxMe). no HaaHaseHMo: ochobhoto (ana nopaxeHMA m pa3- 
pymeHMa), cnepManbHoro (pna ocBeuteHMa, 3apbiMneHMA, nocra- 
hobxm papMonoMex m pp.) m BcnoMoraTenbHoro (ynebHbie, xono- 
CTbie, ppfl cnepuaPbHbix McnbiTaHMM m th.), no ynpaBnseMOCTM: 
ynpaBPseMbie (BbicoxoTOSHbie), HeynpaBnaeMbie.

BoeBbie qacTM (BH) paxeT noppaspensiOTCA Ha MOHObnoMHbie 
m xacceTHbie, Bx/iKwaxiupMe Hecxonbxo cybboenpunacoB (boeBbix 
aneMeHTOB - 63). EH paxeT coctoat M3 xopnyca, opnoro mpm He- 
cxonbXMX 63, boeBbix aapspoe (63), BapbiBareribHoro ycTpoMCTBa 
m npepoxpaHMTenbHO-McnojiHMTenbHoro MexaHM3Ma m pp. Kopnyc 
npepHasHaneH pns coepMHeHMA Bcex aneMeHTOB 6H m b hoxoto- 
pbix TMnax 6H cnyxuT pns obpasoBaHMs ocxopxob, HaHocsmux no- 
paxeHMe penu. 6H paaMenatoTCA, xax npaBM.no, b topobhom hbctm 
(TH) paxeT. TonoBHbie nacru xnaccM<{>MpMpyioTCA: no npMHappex- 
hoctm - TH CTparerMHecxMx, onepaTMBHO-TaxTMMecxMX m TaxTMne- 
cxmx paxer; no TMny 63 - c apepHbiMn, TepMospepHbiMM, obbiwbi-

Means of delivery and types of weapons (missile/rocket 
warheads, artillery, aerial, naval, firearms, engineer);

Combat agent and effect (conventional explosive, nuclear, 
chemical, biological, bacteriological);

Purpose (basic - to destroy and kill, special-purpose - to 
illuminate, conceal, jam etc., and auxiliary - to train and con­
duct experiments); and

Guidance (unguided and guided, or «smart»).
Missile/rocket warheads are further classified into single 

and cluster munitions, the latter including a number of submu­
nitions. A typical warhead always includes a case, one muni­
tion or several submunitions, a charge, a fuse, and a safety 
lock). In some munitions, the case serves not only to accom­
modate all essential elements but also to produce fragments 
as the charge goes off.

Typically a warhead is part of a rocket/missile payload and is 
placed in the front. Warheads are classified:

By the scope - into strategic, theater, and tactical;
By the charge - into conventional, nuclear, thermonuclear etc.;
By the number of submunitions in one warhead - into single 

and multiple;
By the guidance capability in passive trajectory phases - 

into guided and unguided.
Main characteristics of warheads are weight of explosive 

(yield for nuclear warheads), total weight, dimensions, and 
aerodynamics. Nuclear warheads weigh from several kilo­
grams to several metric tons, while their yield is measures in 
kilotons and often in megatons (i.e. how much conventional 
explosive is needed to inflict the same damage).

Combat efficiency of a missile as a whole also heavily 
depends on its reaction time, accuracy, and interference/jam- 
ming immunity.

Single non-detachable warheads are mostly bound for tacti­
cal missiles, while more powerful are typically detachable and
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mu w AP- 3ap9AaMn; no KonmecTBy 63 b TH - OAHOsapsAHbie, naw 
MOHoSnoHHbie, w MHoroaapwHbie, nan pa3AenAK3tAuecA; no ynpa- 
BnaeMoc™ na naccMBHOM yaacTKe TpaeKropuu - HeynpasaaeMbie 
m ynpasafleMbie. K ocHOBHbiM xapaKTepncTMKaM TH paxeT otho- 
catca: MotUHOCTb m xonMHecTBO 63, MaccoBbie, reoMeipHHecKwe 
0 aapoAHHaMHHecKne ASHHbie. MoiAHOCTb AAepHbix 63 xonebneT- 
ca ot HecKonbKHx kt ao ascatkob Mt, Macca - ot ascatxob kt ao 
HecKOAbKHX tohh. BaxHbiMU xapaxrepMCTMxaMU paxeT, onpeAeas- 
K)UJMMM MX Soesbie BO3MOXHOCTM, a T3KX6 3<t><t>eXTMBH0CTb ASMCT- 
bma y uean abaaiotca onepaTMBHOCTb m toahoctb HaneceHMA yAa- 
pa, HaAexHOCTb u 3amMiueHHOCTb ot bosaomctbua npoTMBHMxa.

MoHoSaoHHbie TH Moryr 6biTb HeoTAeaAeMbiMM (ToabKO y TaK- 
TMHecKMX paxeT) m OTAeaAeMbiMM. PasAeaAiomneca TH npeACTa- 

often multiple. Multiple submunitions can be scattered over 
the target area, serially targeted, independently targetable 
(e.g., MIRVs - multiple independently targetable re-entry vehi­
cles), and terminal-phase maneuverable.

Missiles and rockets are also classified by the launch 
and target environment into the following classes: surface- 
to-surface, surface-to-air, surface-to-ship, air-to-surface, 
air-to-air, air-to-ship, ship-to-surface, ship-to-ship, ship- 
to-air etc.

Surface-to-surface rockets/missiles
This is the largest and most diverse type of rocket munitions. 

It includes strategic missiles on various platforms, theater and 
tactical missiles.

58



BJ19I0T COÔOM CB93Ky M3 HeCKOHbXMX MOHOÔTIOMHblX TH, H33blBae- 
Mbix ôoeBbiMM 3/ieweHTaMM (53). CymeciBytoi pasaeraioinMeca 
TH cnexiyioinMx tmhob: c pacceMBaHMeM 53 OTHOCMTe/ibHO bh- 
ôpaHHOM tohxm npMuenMBaHMA, c nocneaoBaTenbHbiM HauenuBa- 
HMeM 53 Ha oôteKTbi yuapoB, c MHflMBMflyanbHbiM HasefleHMeM 
xaxAoro 53 Ha cboio pe/ib, c MaHespos 63 Ha xohchhom ynacTxe 
ipaeKTopMM (b nnoTHbix choux aTMOcrfepsi).

B saBMCMMOCTH ot MecTa nycKa m HaxoxfleHMH penM paxeTbi ae- 
nsTca Ha tcnaccbi: «3eMna-3eMna», «3eMns-BO3ayx», «3eMns-xo- 
paônb», «BO3ayx-3eMna», «BO3ayx-BO3ayx», «BO3.uyx-Kopa6.nb», 
«K0pa6nb-3eMna», «xopaônb-xopaônb», «xopa6nb-BO3xiyx». 06- 
iHMM ana paxeT nepBbix ipex xnaccoe aanaeTca pacnonoxeHMe mx 
ny na 3ewne. Knacc paxeT «3eMna-3eMna» - caMbiii oôniMpHbiM no 
aanbHOCTM aeMCTBMA m xapaxrepy BbinonnaeMbix 3aaan. Oh bkhio- 
naeT cTpaTerMaecKMe paxeTbi paanMHHoro 6a3MpoBaHM9, onepa- 
TMBHO-TaKTMHecKue m TaxTMnecxMe paxeTbi CyxonyTHbix bomcx, 
npeaHa3HaHeHHbie ana nopaxenua HaaeMHbix oôbexTOB, penen, m 
3eHMTHbie paxeTbi. PaxeTbi Knacca «3eMaa-B03ayx» (aenuTHbie) 
cnyxaT ana 6opb6bi c B03flyi±iHbiMM penaiviM m aenaiOTca ochob- 
HblM OpyXMOM BOMCX DBO CTpaHbl M BOMCXOBOM flBO apMMM pa3- 
BMibix rocyaapcTB. PaxeTbi xnacca «aewna-xopaônb» ncnorib3yiOT- 
ca npoTMB MopcxMx ueneii m HaxoaaTca Ha BoopyxeHMM 6epero- 
Bbix paxeTHbix HacTeii m noapaaaeneHMM. Tpn xnacca paxeT npea- 
CTaBnaioT co6om aBMapMOHHbie paxeTbi. CaMbie MOiuHbie m3 hmx 
OTHOcaTca x xnaccy «B03ayx-3eM/ia». Hmm BOOpyxaiOTca caMone- 
Tbi m BepTone™ ana nopaxeHMa paannnnsix HaaeMHbix peneii. B 
xnacc «B03ayx-B03ayx» Bxoa«T paxeTbi Bosayianoro 6oa. Ohm npM- 
MeHaioTca ana yHMHToxeHMa caMoneTOB, BepToneraB m apyrax ne- 
TaTenbHbix annapaTOB. PaxeTaMM xnacca «BO3ayx-xopaônb» boo- 
pyxaiOTca, xax npasMno, caMoneTbi Mopcxoii paxeTOHOCHOM aBMa- 
PMM ana yHMHToxeHMa mopckmx uenen. nocneaHMe TpM xnacca 
oôbeaMHaioT paxeTbi HaaeoaHbix xopaônen m noaeoaHbix noaox 
(DB). PaxeTbi xnacca «xopa6nb-3eMna» npMMeHatOTca ana HaHe- 
ceHMa yaapoB no aenaw b rnyôoxoM Tbiny npoTMBHMxa, a Taxxe no 
ero 6eperoBbiM oôtexTaM. PaxeTbi xnacca «xopa6nb-BO3ayx» 
npeacTaenaiOT coôom aeHUTHbie paxeTbi xopaôneM m cnyxaT ana 
MX npMXpblTMa OT B03aytHH0r0 npOTMBHMKa. no XOHCTpyKaMM OHM 
MHoraa ananorMHHbi paxeTaM xnacca «3ewna-B03ayx». PaxeTbi 
xnacca «xopa6nb-xopa6nb» aenaKJTca opyxueM Mopcxoro 6oa, 
Moryr npMMeHaTbca Taxxe no 6eperoBbiM oôbexTaw.

CTpaTerMHecxMe paxeTbi npeaHa3HaneHbi ana nopaxeHMa Bax- 
Hbix CTpaTerMHecxMX oôbexTOB npoTMBHMxa. Ohm coctobt Ha Boo­
pyxeHMM CMn CTpaTerMHecKoro HasHaneHMa, BM<t> (BMC), BBC. 
nycKM paxeT Moryr npoM3BoaMTbca co CTapMOHapHbix m noaaMx- 
Hbix HaaeMHbix ny caMoneTOB-paxeTOHoepeB, aTOMHbix DD m 
HaaBoaHbix xopaôneM. OnepaTMBHO-TaKTMnecxMe m TaxTMnecxMe 
paxeTbi MMeioT MaxcMManbHyK) aanbHOCTb noneTa Menée 1000 xm 
m npeaHa3HaneHbi ans nopaxeHMa b onepaTMBHOM m TaxTMHecKOM 
rnyÔMHe npoTMBHMxa cpeacTB aaepHoro HanaaeHMa m DBO, xpyn- 
Hbix cocpeaoToaeHMM bomck (cmh), KOMaHaHbix nyHKTOB, aapo- 
apOMOB, OÔbeXTOB BOeHHOM T6XHMXM M XMBOM CMnbl B pa3HMHHblX 
BMaax 6oa, nocTaHOBXM mmhhbix aarpaxaeHMM m BbinonHeHMa 
apyrMx 3aaaH. Ohm coctobt Ha BOopyxeHMM poaoB bomcx (cnn), 
CyxonyrHbix bomcx, aBMapMM m BoeHHo-Mopcxoro 4>noTa. Dycx pa- 
KeT ocytaecTBnaeTca c HaseMHbix noaenxHbix ny, 6oM6apflMpoB- 
laMxoB, MCTpeôMTeneM, BepToneTOB, FIJI m HaaeoaHbix xopaônew.

Boesou 3apaa paxeT b 33bmcmmoctm ot HaananeHMS moxbt 6bm> 
aaepHbiM mhm oôbiHHOro CHapaxeHMa. CaMbiMM moluhbimm aaepHbi- 
mm 3apaaaMM cnapaxaiOTca oôbiHHO 5H paxeT CTpaTernnecxoro Ha- 
3HaaeHMa, a MeHee MomHbiMM - 5H TaxrMHecxMx m onepaTMBHO-Ta- 
XTMHecKMX paxeT. 5H c aaepHbiMM 3apaaaMM npMMenaioTca Taxxe b 
3eHMTHbix ynpasnaeMbix paxeTax cpeaneui m ôonbiuoM aanbHOCTM, 
xoTopbie npeaHa3HanaiOTca ans HBO m nPO. BH c aapaaaMM o6bis- 
Horo CHapaxeHMa ôbieaiOT cJjyracHbie, ocxonoHHbie, ocxonoHHO-<t>y- 
racHbie, xyMynaTMBHbie, cTepxHeBbie, xacceTHbie, 3axMraTenbHbie 
m ap. Ohm npMMeHsioTca b TaxrMHecxMx, onepaTMBHO- TaKTMHecxMX, 
aBnapMOHHbix m 3eHMTHbix paxeTax.

OyracHbie 5H nopaxaiOT u,enM yaapHOü bobhom, o6pa3yiOLueMca 
npM B3pbiBe oôbiHHoro BB (TpOTMna, TeTpMna, rexcoreHa m ap ), a 
Taxxe ocKonxaMM. Ohm paccHMTaHbi Ha noapbiB npM BCTpene c pe- 
nbio MnM npM onpeaeneHHOM yrnyôneHMM b nperpaay, hto oôecne-

Surface-to-air missiles
These missiles are used against aerial targets and make the 

mainstay of firepower of strategic and battlefield air defense 
systems.

Surface-to-ship missiles
These missiles are adapted for use in the maritime environ­

ment against surface naval targets and are supplied to coastal 
defense units.

Air-to-surface rockets/missiles
The most powerful air-to-surface munitions used against 

land targets.
Air-to-air missiles
These air-launched missiles are used against enemy aircraft.
Air-to-ship missiles
These missiles are adapted for use in the maritime environ­

ment against surface naval targets and are typically supplied 
to carrier-borne aircraft.

Ship-to-surface missiles
These missiles are used in amphibious operations against 

shore-based targets and in joint operations against land tar­
gets behind enemy lines.

Ship-to-ship missiles
Though adapted for ship-to-ship warfare, they are often 

effective against land targets as well.
Ship-to-air missiles
These missiles make up warships’ air defense capability and 

are often derived from baseline surface-to-air versions.
Strategic missiles are used against strategic targets, sup­

plied to special strategic armed services, navies, and air

AMHaMMKa pocTa nopaxatomero neMCTBMA ocKonoHHbix BH 
paxeT OTPK
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MMsaeTCfi Mcnonb3oeaHneM xoHTaxTHbix B3pbiB3TeneM. OcxonoAHbie 
(0CK0n0HH0-4>yracHbie) EH 6bisaiOT b ochobhom flsyx bmaob: c toto- 
BbiMM nopaxatoinMMM aneweHTaMn m c ocxonxaMM oSpaayioiuMMM- 
ca npn B3pbiBe M3 MaTepuanoB Kopnyca. IbTOBbie nopaxatoiuMe 
aneweHTbi mmsiot pa3HOo6pa3Hyio 4>opMy: waposyio, UMnMHApnHe- 
CKyio, xySMAecxyro, npusMaTMHecxyto m np. Ohm pacnonararaTCA b 
Kopnyce b onpeaeneHHOM nopwe. BH c ocxonxaMh, oSpasyramu- 
mmca M3 MaTepMa/ios xopnyca, xoHCTpyxTMBHO BbinonHAKTTCA b pa3- 
nMHHbix BapMaHTax c tsxmm pacneTOM, HioSbi npM B3pbiBe obpaao- 
Banocb MaKCMManbHoe xonuMecTBO nopaxaioinMx ocxoaxob. Ocxo- 
noHHbie (ocKonoHHO-4>yracHbie) BH Moryr mmots xax HexoHTaxrHbie 
(aBMapMOHHbie m seHMTHbie paxeTbi), rax m xoHTaxTHbie (TaxTHse- 
CKMe, onepaTMBHO- TaxTunecxue paxeTbi) B3pbiBaTenM. KyMynaiMB- 
Hbie BH m B3 npMMeHwrca b ochobhom b npoTMBOTaHXOBbix, ynpa- 
sraeMbix paxerax m xacceiHbix SoeBbix qacTax ans nopaxeHMA 6po- 
HMpOBaHHbix peaeM. B CTepxHeBbix BH nopaxatomnM aneMeHTOM 
cnyxaT crepxHM, nocneflOBaienbHoe m ™6xoe coeAMHeHwe xoto- 
pbix npM BapbiBe obpaayeT b paxiManbHOM HanpasneHMM MeTaanMHe- 
cxyio penb, nepepeaaiomyto qenb npM nonajaaHMM. KacceTHbie BH 
COCTOAT M3 CybCHapAflOB, xaXflblM M3 XOTOpbIX MM66T 6OCBOM 3apAfl 
m B3pbiBaTenb. Hcnonb3OBaHMe xacceTHbix BH ysenMAMBaeT 30Hy 
nopaxeHMA. 34>4>exTMBH0CTb abmctbma BH xapaxrepM3yeTCA sohom 
(paxiMycoM) nopaxeHMA mam cneuManbHbiM aeMCTBMeM (cfiyracHbiM, 
ocxonoHHbiM, xyMynATMBHbiM m T.fl.). Ona 33bmcmt ot mhotmx <t>axTO- 
POB, rnaBHbIMM M3 XOTOpbIX ABAAIOTCA: TMD M MOLUHOCTb 6OeBOTO 3a- 
pAfla, TOHHOCTb nonaaaHMA (HaeeaeHMA) b qenb (b roaxy npMqenM- 
saHMA), xapaxrepMCTMxa cMCTeMbi noaptiea 6oeBoro aapaaa, ycno- 
bma BCTpeHM c uenbo, TMn penM m npuHUMn ee nopaxeHMA.

ApTM/inepMMCXMe 6oenpMnacbi BxiwsaKTr ap™.nnepMMCXMe, 
MMHOMeTHbie BblCTpenbl, peaXTMBHbie CHapAflbl M npOTMBOTaHXO- 
Bbie ynpaenAeMbie paxe™ (DTYP) m npe«Ha3HaMeHbi aaa 6opb6bi 

forces, and can be launched from stationary and mobile land 
platforms, strategic aircraft, and nuclear-capable submarines 
and surface warships.

Tactical/theater missiles have an effective range under 
1,000 km and are typically used against enemy nuclear assets, 
air defenses, groupings of personnel and hardware, command 
posts, and airfields. Missiles can also dispense mines and per­
form other support missions. These missiles - conventional or 
nuclear-tipped - are supplied to all armed services and most­
ly deployed on mobile surface launchers, fixed- and rotary- 
wing aircraft, submarines, and surface warships.

Payload power typically goes down from strategic to theater 
to tactical missiles.

Nuclear-capable warheads can be used in surface-to-air 
medium- and long-range interceptor missiles.

Conventional warheads are classified into high explosive, 
fragmentation, high explosive/fragmentation, shaped-charge, 
continuous-rod, cluster, incendiary etc. and used primarily in 
tactical and theater surface-, air-launched, and air-defense 
missiles.

The impact of high explosive munitions is based on the blast 
wave that results from an explosion of a mass of conventional 
explosive (trinitrotoluene, trinitrophenylmethylnitramine, hex- 
ogene etc.) and fragments. They have percussion fuses to go 
off at the moment of hitting the target or after penetrating its 
protective cover.

High explosive/fragmentation munitions are classified into 
naturally fragmenting and using precut and pre-placed stan­
dard (ball, cylinder, cubic, prism etc.) fragments. Naturally 
fragmenting warheads are made to produce as many frag­
ments as possible. These missiles are equipped with proximity 
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c orneBbiMM cpeacTBaMH, TaHKaMM, cawoneTaMM, X0BO0 C0AO0, 
a Tatcxe /yin paapyiueHua coopyxeH00 0 yH04TOxeH0A (noflaBAe- 
h0a) eaxHbix oSbeKTOB npoTMBHMKa. HaaeMHas apwnnepMs noy- 
paa/jeAAercA Ha nywenHyio, rayOHHHyio, peaKTHBHyio, npomBO- 
TaHKOByio (b tom nncne nTYP), 3eH0THyto, ropnyio 0 M0HOMeTHyio.

OcHOBHbiM0 aneMeHTaMH BbicTpena abaakdtca cnapAfl (MHHa), 
MeTaTenbHbiii aapna b r0Ab3e 0/10 Kapryae, cpeacTBO BoennaMe- 
HeH0s 0 BapbisaTenb (83pbiBaienbHoe ycTpofiCTBO).

(Io OTHOujeHMK) k Kan06py opyzins cnapAAbi SbiBaiOT KannOepHbie, 
noflKan06epHbie 0 HaaKanHSepHbie. no KawSpy apT0nnep00CK0e 
6oenp0nacbi noflpasfleAAKDTCA Ha 6oenpnnacbi Manoro (23-75 mm), 
cpeflHero (75-155 mm) 0 Kpynnoro (CBbiwe 155 mm) Kan06pa.

no cnoco6y BseaeHH« b Kanan cTBona BbicTpenbi Moryr ObiTb 
yH0TapHoro, pa3fleAbHO-r0Ab3OBoro 0 Kapry3Horo 3apAxaH0A. 
Bbicipenbi yH0TapHoro 3apAxaH0A np0MeHAioTCA b Kan06pax ao 
100 MM BKAIO40TeAbHO.

OcHOBHbiM aneMeHTOM BbicTpena, HenocpeaciseHHO h3hoca- 
140 m nopaxenne penn, abaaotca cnapAa (M0Ha), coctoaiu00 03 
Kopnyca 0 CHapAxeH0A. CnapAabi SbisaioT aKT0BHbie, nonynaK)- 
iU0e aB0xeH0e TonbKO 3a c4eT 3Hepr00 nopoxoBbix ra30B Meia- 
TenbHoro aapAfla, 0 aKT0BHO-peaKT0BHbie, nonyHaiom0e aonon- 
H0TenbHoe ycKopeH0e Ha ipaeKTop00 3a cnei 0MeioiuerocA b 
aoHHOii 4acT0 peaKTHBHoro asnraTenA. B KanecTBe CHapAxeH0A 
CHapAaa 0cnonb3yeTCA paspbiBHoii 3apAa, ,n,biMoo6pa3yiom0e 
BeipecTBa, ocBeT0TeAbHbie, 3ax0raTeAbHbie cocTaBbi 0 ap.

ApT0nnep00CK0e 6oenp0nacbi paaae/iAOT Ha Soenpnnacbi oc- 
hobhoto, cnep0anbHoro 0 BcnoMOraTenbHoro Ha3HaHeH0A. CnapA- 
abi ocHOBHoro Ha3HaHeH0A cnyxai anA HenocpeaciBeHHoro Hane- 
ceH0A nopaxeHHA (yipepGa) penn. K hhm othocatca ocKonoHHbie, 
ocKonoHHO-<t>yracHbie, cjjyracHbie, KyMynAT0BHbie, SeTonoSoHHbie, 

3ax0raienbHbie, KacceTHbie 0 HeKOTopbie apyr0e 6oenp0nacbi.
Boenp0nacbi cnep0anbHoro Ha3HaHeH0A 0CnoAb3yiOTCA aaa 

ocBemeH0A mccthocth, npociaHOBKP atiMOBbix aasec, cosaa- 
H0A noMex 0 BbinonneHHA apyr0X 33434. K hhm othocatca ocse- 
THTenbHbie, atiMOBbie, flbiMOKypAiune, npncTpenoHHO-peneyKa- 
3aTenbHbie 0 ap- K SoenpnnacaM BcnoMOraTenbHoro Ha3H34e- 
hha othocat yneOHbie, np3KT04ecK0e, C0CTeMonpo6Hbie, npn- 
MeHAeMbie anA 0cnbrraTenbHbix 0 yneSHO-SoeBbix CTpenbS, 03y- 
46H0A yCTpoidCTBa CHBpAflOB 0 T.fl.

B OTn0H0e ot apT0anep00CK0x CHapnaoB, M0HOMeTHbie M0Hbi 
CTa60n030pyK>TCA b noneTe He BpaipeHneM, a onepenneM (cra- 
60n03aTopoM). no cpaBHeHHio c apT0nnep00CK0M0 Goenpnna- 
caM0 M0HOMeTHbie mhhu abaaiotca Bonee 3<J><t>eKT0BHbiM cpea- 
ctbom BopbObi c yxpbiToii 0 OTKpbiTO pacnoAoxeHHOii X0BO0 C0- 
noii 0 He6poH0poBaHHO0 TexH0KO0 BcneacTB0e, KaK npaB0no, 
6onbW0X yrnoB naaeH0A.

no cnocoBy aocTaBK0 k pen0 apT0nnep00CK0e 6oenp0nacbi 6bi- 
BaiOT HeynpaBnAeMbiM0, ynpaBnaeMbiM0 0 KoppeKT0pyeMbiM0.

nepBbie oBpaapbi peaKT0BHbix CHapnaoB 6bin0 coaaanbi b 30-e 
roabi XX Bexa. B aanbHedujeM peaKT0BHaA apT0nnep0A nonyH0- 
na Bonbwoe pa3B0T0e. MHorosapAanocTb, CKopocTpenbHocTb, 
B03M0XH0CTb nopaxeH0A peAen Ha 6onbW0x nnoipaaax abaaiot- 
ca ee Heocnop0MbiM0 npe0MypjecTBaM0.

OcHOBHbiMH HanpasneH0AM0 coBepujencTBOBaHHA PC abaakdt- 
ca noBbiaieH0eaaAbHOCT0 0 tohhoct0 CTpeAbBbi, co3aaH0e hobbix 
KacceTHbix BH c KyMynAT0BHO-ocKono4HbiM0 0 caMonp0peA0saio- 
LP0M0CA B3 0 H6KOHTaKTHblM0 B3pblBaT6AbHblM0 yCTpO0CTBaM0.

OcHOBy c0CTeMbi coBpeMeHHbix apT0Anep00CK0X npoT0BOTaH- 
KOBbix 6oenp0nacoB coctsbaakst KyMyAAT0BHbie 0 SpoHeSoiiHbie 
KaA06epHbie, noaKaA06epHbie CHapnabi TaHKOBbix 0 npoT08O- 
TaHKOBbix nymeK Kan00pa 100-152 mm 0 npoT0BOT3HKOBbie 
(TaHKOBbie) ynpaBAAeMbie paKeTbi HOC0Mbix, caMoxoflHbix 0 Bep- 
ToneTHbix FITPK. Kan06epHbie BponeBoiiHbie CHapAabi Moryr 
6blTb K3MOpHblM0 (c paapbIBHbIM 3apAaOM) 0 CnAOWHblM0 (6e3 
BB), a no KOHCTpyxp00 - ocTporoAOBbiM0, TynoroAOBbiM0 0 oct- 
pOrOAOBblM0 C BpOHeBOiiHbIM HaKOH64H0KOM.

fle0CTB0e BpoHeBoiiHbix CHapnaoB xapaKTep03yeTCA 3HaHeH0- 
eM 6poHenpo60BaeMocT0, 33B0caqa0m ot K0HeT0HecKO0 3Hep- 
T00 CH3pAa3 B M0M6HT BCTpeH0 C 6pOH60, PpOHHOCTH KOpnyCB 0 
yma BCTpe40 c Bponeii 0 nopaxeH0eM 3a Bponeii. Ho KOHCTpyK- 
T0BHblM OCOSeHHOCTAM P33A0H3IOT 6pOHe6O0Hbie nOaK3A06ep-

(air-laonched and surface-to-air missiles) and percussion 
(and-launched missiles) fuses.

Shaped-charge munitions
Shaped-charge warheads and submunitions are used pri­

marily against armor in ATGMs and cluster anti-armor rockets.
Continuous-rod munitions
In continuous-rod munitions, a number of rods are connect­

ed end-to-end alternately and arranged in a bundle radially 
around the main charge. Upon detonation, the continuous-rod 
payload expands rapidly into a ring pattern. The intent is to 
cause the connected rods, during their expansion, to strike the 
target and produce damage by a cutting action.

Cluster munitions
Each cluster munition consists of several submunitions, 

each of which has its own charge and fuse. The use of cluster 
munitions expands the area affected by one rocket or missile.

Warhead effectiveness is assessed by the destruction 
radius or its specific action (blast, fragments, shaped-charge 
effect etc.) and depends on the type and yield of the charge, 
accuracy, detonation system, impact environment, type of 
target, and whether it is appropriate for the munition’s type 
of impact.

Artillery munitions are classified into bore artillery rounds, 
mortar shells, rockets, and ATGMs. They are used against 
enemy fire assets, armor, aircraft, personnel, and installations. 
Land artillery systems are classified into



Hbie CHapsiflbi (BnC) KaTyiueHHOü n oôTexaeMOü <t>opMbi, a raxxe 
c OTflenaiomMMCfl uo/wohom, no cnocoôy CTaôwinaapnn b none- 
ie - Bpainarainneca n onepeHHbie BnC coctobt m3 Kopnyca (noa- 
flOHa), 6poHe6oMHoro cepaeHHHKa, ôannncTMHecKoro HaKOHeH- 
HnKa m Tpaccëpa. Hauôonbiuyio SpoHenpoSneaeMOCTb o6ecne- 
HnBaiOT EPIC o6Tei<aeMOii cJjopMbi. DTYP b HacTOstnee BpeMR hb- 
naioTCfl Hanôonee a4><t>eKTHBHbiM cpeaciBOM 6opb6w c TaHKaMM 
n 6oeBbiMn 6poHnpoBaHHbiMn MaiunnaMM, hto aocinrHyro nc- 
nojib3OBaHneM BbicoKOTOHHbix nonyaBTOMaTnsecKnx, aBTOMarn- 
necKnx cncreM ynpaBneHna n BH raHfleMHOro Tuna. flaabHeiiiijuM 
pod 6poHe6oüHoro aeidCTBna Bnc Moxer 6bUb aocTurHyr yee- 
nnHeHM6M raôapMTHO-MaccoBbix xapaKTepncruK (nepexoa Ha 
annHHOKopnycHbie CHapsflbi), noBbiiueHweM OTHoernenbHoro ya- 
nnHeHwa CHapaaoB, ncnonb3OBaHneM cepfleHHMKOB c noBbiaieH- 
HblMM 0M3MKO-MeXaHWHeCKMMU CBOMCTBaMH M cosepweHCTBOBa-

flMHaMMKa poCTa 6pOHenpo6uBaeMOCTU DTYP 
Growth of ATGM armor penetration capability

Knew KOHCTpyKpnn. Mcnonb3OBaHne hobwx KOHCTpyKTopcKux pe- 
LueHnui no3BonnT noBbiCMTb SpoHenpoÔMBaeMOCTb KyMynsTnBHbix 
ÔoenpunacoB ao ypoBHR npoSmuR CBbiiue 1 m rOMoreHHOii 6po- 
hobom nperpaaw. flanbHeiiiuMM HanpasneHneM coBeprueHCTBO- 
BaHMR FlTyp RBnaeTCR noBbitueHue 6poHenpo6uBaeMOCTu.

BO3HUKHOBeHMe H pa3BMTkie 3eHMTH0H apTWnnepMM CBR33H0 c 
noRBnenneM cpeacTB BO3ayuiHoro HanaaeHua HaxaHyHe riepBOii 
MupoBOit BoiiHbi. B 30-e roabi b apMuax pasnuHHbix rocyaapcTB 
6buin cosaaHbi seHMTHbie opyawa Manoro (20-60 mm), cpeaHero 
(60-100 mm) m KpynHoro (CBbiiue 100 mm) Kannôpa. B nocneay- 
loiaeM noRBHnwcb coBpeMeHHbie npuôopbi yopasneHUR orneM, 
ciaHpuM opyaHMHOii HasoaKH m cpeacTBa SoeBoro ynpasneHUR. 
B nocneBoeHHbiii nepnoa s cbrsu c yBenuReuneM bbicot, cxopo- 
cieii n MaweBpeHHOCTH peaKTMBHOü aBuapuu ponb u 3<M>eKiMB- 
HOCTb orHR 3eHMTH0ü apTunnepuu, ocoôbhho KpynHoro u cpea­
Hero xanuôpa, 3aMeTHO CHH3unacb. 3tm aaaann CTanu BO3na- 
raTbca Ha sennrHbie paxeTHbie KOMnnexcbi. Mo6nnbHOCTb, npo- 
ciora oôcnyxnBaHMR u HaaexHOCTb b Goto ManoKanuôepHOü 3e- 
hmthom apiHnnepHM no3Boanau coxpaHUTb ee Ha Boopyxenun 
KaK cpeacTBO nopaxenuR BO3flyiiiHbix peneu Ha Manbix BbicoTax. 
OôecneseHue BeaeHHR a<t>4>eKTMBHoro orHR c Meera u b aewxe- 
hhu npn nioQbix noroaHbix ycnosuRx, conpaxenuR c npuMeneHu- 
eM nerKMx 3enmHbix paxeiHbix KOMnnexcoB no3Bonunu noBbi- 
CMTb BO3MOXHOCTM 3eHmHbix cpeacTB no 6opb6e C COBpeMeH- 
HblMM CKOpOCTHbIMM HH3KOaeTRHMMM pe/lRMU.

CoBepweHCTBOBaHMe apTManepMMCKwx ôoenpunacoB b Hacro- 
RPtee BpeMR ocyuteCTBriReTCR no nyru nosbiweHUR panbHociu, 
MoryiaecTBa aeüCTBUR y peau, chuxohur TexHUMecKoro pacceu- 
saHUR 3a cseTynymueHUR KOHCTpyxpuu BbicTpena (aspopunaMu- 
secKou (JjopMbi, MeiaTenbHoro 3apaaa), npuMenenuR raaorene- 
parapoB, aoHHOii BbieMKu, BbicoKOBHepreTMHecKHx nopoxoB, uc- 
nonb3OBaHMR nernposaHnbix cnapnaHbix CTaneii n axinsHo-pea- 
KTMBHblX CHapnaOB, CO3aaHHR yHH<|)MPMpOBaHHblX KOpnyCOB CHa- 
paaoB paanMHHoro Ha3HaHeHna, caMOHasoanianxcsi (caMonpn- 
uenHBafoiawxcR) cnapaaoB n OoeBbix aneMeHTOB KacceT.

guns, howitzers, rocket/missile systems by the operational 
principle;

antitank (incl. ATGMs), anti-aircraft, mountain, and mortar 
systems by the primary target and environment;

light (23 mm to 75mm), medium (75mm to 155mm), and 
heavy (over 155mm) by the caliber (bore diameter); and

unitary, separately loaded (modular artillery charge sys­
tems), and separately loaded (bags) by the loading 
method. Artillery systems up to 100mm in caliber use uni­
tary rounds.

An artillery round consists of a projectile (mortar shell), 
propellant (packed in bags or - in modern systems - load­
ing modules), primer, and fuse. Projectiles can be full-cal­
iber (of the same caliber as the round), subcaliber, and over­
caliber.

The projectile or mortar shell is the main element of a round, 
which actually engages the target. The projectile consists of a 
case and payload (explosive warhead, smoke/illuminating/ 
incendiary agents etc.). Active projectiles are moved by pres­
sure of expanding gunpowder gases, while rocket-assisted 
projectiles have a bottom rocket engine to boost at the termi­
nal stage.

By the purpose, artillery projectiles are classified into basic - 
to destroy and kill (high-explosive, fragmentation, high-explo- 
sive/fragmentation, shaped-charge, armor- and concrete­
piercing, incendiary, cluster etc.) special-purpose - to illumi­
nate, conceal, jam etc., and auxiliary - to train and conduct 
experiments. By the delivery method, artillery munitions are 
classified into unguided, corrected, and guided.

Mortar shells differ from artillery projectiles by the method of 
stabilization - they are fin-, rather than rotation-stabilized. As 
mortar shells hit the ground at larger angles than artillery pro­
jectiles, they are more effective against openly deployed and 
shielded enemy personnel.

Since the 1930s, rocket artillery has been developing mag­
nificently on the back of such undoubted advantages as salvo 
capability, high practical rate of fire, and a capability to effec­
tively engage area targets. Key development dimensions are 
range of fire, accuracy, proximity-detonated cluster warhead 
capability (with shaped-charge/fragmentation and self-target­
ing submunitions as primary options).

Antitank munitions are based on shaped-charge and armor- 
piercing full- and sub-caliber (APDS) 100-to-152-mm projec­
tiles used in armor and antitank artillery, and in warheads of 
man-portable, self-propelled, and helicopter-based ATGM 
systems. Full-caliber armor-piercing projectiles may have or 
not have an explosive charge inside, and be sharp-capped, 
flat, and penetrator-capped.

Poct MorymecTBa O0 ôoenpunacoB HaseMHOü apTMnnepnw 
Growth of high-explosive/fragmentation ordnance firepower 
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CypenKOBbie ôoenpMnacbi npeAHasHaHeHbi /yin HenocpeflCT- 
seHHoro nopaxeHMA xmbom cnnbi h bochhom TexHMKM opotmbhm- 
Ka. Ohm BKniOHaiOT naipoHbi CTpenKOBoro opyxMa m ôoenpMnacbi 
cpeycTB SnMXHero 6oa. Eoenpnnacbi CTpenKOBoro opyxMa 
npeflCTaBnaiOT co6om yHMiapHbie naTpoHbi, cocToaiuMe m3 nyriM, 
nopoxoBoro 3apa.ua m Kanctona, o6i>eflMHeHHbix rM/ib3OM. floA- 
pa3Ae/iwrca: no BMay opyxMn, b kotopom Menon bsyioTca, - nM- 
CToneTHbie (ana uMCToneTOB, nMCToneTOB-nyneMeTOB), peBonb- 
sepHbie (ana peeoribBepoB), aBTOMaiHbie (ana asTOMaTOB, pya- 
Hbix nyneMeroB), BUHTOBOMHbie (ans bmhtobok, KapaÔMHOB, pya- 
Hbix m CTaHKOBbix nyneweTOB), KpynHOxanMÔepHbie (ana KpynHO- 
KannSepHbix nyneweTOB m npoTMBOTaHKOBbix pyxeri); no xapax- 
Tepy aeiiCTBMa nynn y penM - c oôbiKHOBeHHOM m cneananbHbiMM 
(oanHapHoro m KOMÔMHMpoeaHHoro aeiicTBMa) nynaMM. MeiaHMe 
nynb npoM3BoaMTca 3a caer anepcMM nopoxoBoro 3apaaa m ap- 
flna ycTOHaMBOCTM b noneTe nyne oôhhho npnaaeTca Bpauja- 
TenbHoe ABMxeHMe c noMonibio Hape3OB b xanane CTBona. 06mk- 
HOBeHHbie ny/iM npMMeHaiOTca ana nopaxeHMs xmbom cm/ibi m He- 
6pOHMpOBaHHOM TexHMKM. B KaaecTBe cnepManbHbix Mcnonb3y- 
tOTca SpOHeôoMHbie, saxMraienbHbie, SpoHeSoMHO-aaxuraTenb- 
Hbie, TpaccMpyraiuMe, npMCTpenoaHbie, 6poHe6oMHO-3axMra- 
TenbHO-TpaccnpyiomMe m ap. nynM. PaannaaioT cTpenKOBbie 60- 
enpMnacbi no KanMÔpy: Manoro (ao 6,5 mm), HopManbHoro - 
(6,5-9 mm) m KpynHoro (9-14,5 mm) Kannôpa. Do Ha3HaaeHMio 
coBpeMeHHbie naipoHbi aenarca Ha 6oesbie (ana nopaxeHMa xm­
bom CMnbi m BoeHHoii TexHMKM npoTMBHMKa) m BcnoMoraTenbHbie 
(yaeÓHbie, xonocTbie, npaKTMaecKMe m ana McnbuaHMM opyxMa).

nepsbiM yHMiapHbiM naipOH c ôyMaxHOü rwnb3OM noaBMnca b 40-x 
roaax XIX sexa, c MeiannMaecxoM rMnb3Oii - b 60-x roaax XIX sexa.

The effect of armor-piercing ordnance is assessed by the 
armor penetrating capability depending on the kinetic energy 
rendered from the projectile to the armor plate, hardness of 
the armor, engagement angle, and under-armor effect.

Coil-shaped, streamlined, or discarding-sabot sub-caliber 
armor-piercing projectiles can be rotation- or fin-stabilized 
and typically include a case 
(sabot), an armor-piercing 
penetrator, a tip, and a bottom 
tracer. Streamlined APDS pro­
jectiles are credited with the 
highest armor penetrating 
capability. Further growth of 
armor penetrating capability 
beyond 1m of homogeneous 
armor will most likely be due 
to heavier charges, higher 
length-to-caliber ratio, and 
heavier penetrators.

Efficiency of ATGMs against 
armor and armored vehicles is 
due to modern semi- and fully 
automatic guidance systems 
and tandem warheads.

Anti-aircraft artillery ap­
peared before the WWI as the 
first methods of aerial warfare 
were developed. Since the 
1930s, anti-aircraft cannons
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B xofle Biopon MMpoBow BOMHbi 6binn cosflaHbi npoMexyroHHbie, a 
noc/ie Hee - ManouMnynbCHbie naTpoHbi. Beflyrce paQoibi no CO3- 
aaHwo tax Ha3biBaeworo 6e3rmib3OBoro naipoHa. B 6e3rnnb30- 
bom naipOHe nopoxoBon sapaa b <t>opMe mnb3bi, nynsi u xanoorib- 
BocnnaMeHMTenb coeflUHeHbi c nowoinbio cropaiomero tcnetomero 
BeipecTBa. Do cpaBHenmo c o6bNHbiM naTpoH oSnaaaei MeHbiuu- 
mm Maccoii m rafiapMTaMH, a Taxxe no3Bonaei npuMenaib HeciaH- 
AapiHbie KOHCTpyKiw opyxne. ManouMny/ibCHbiu naTpoH npHMe- 
Hneics b ManoKaawSepHOM cipenxoBOM opyxnn n uweer b 2-3 
paaa MeHbumii HMnynbc own, new y bmhtobohhoto naipona 
HopwanbHoro xann6pa. floa TaxoM naTpoH b nocneBoeHHbiii nepw- 
oa paspaSoTaHbi u npMHaibi Ha Boopyxenne apwnii mhotux cipaH 
paannsHbie oSpaaqbi cipenKoeoro opyxuH. npoMexyroHHbin na- 
TpoH BBnfleTCH naipoHOM, saHUMaiomnM no moluhoctm npowexy- 
TOMHoe nonoxenue Mexay BWHTOBOHHbiM n nucioneiHbiM. Ero 
npMHUMnManbHOM OCOSeHHOCTbK) SIBJWeTCa B03M0XH0CTb C03fla- 
hmh o6pa3u,OB CTpe/iKOBoro opyxwe, HMetomux aanbHOCTb aeucT- 
BMTeabHOii CTpenbSbi, 6nu3xyto k BMHTOBxaM, m nnoiHOCTb othh nn- 
CToneTOB-nyneMeroB. B CCCP 6bin npuHAT naTpoH obpaaqa 1943 r., 
noa KOTopbiM Sbinn coaaaHbi 7,62-mm KapaduiH CKC, aBTOMaibi AK, 
AKM h nyneweTbi Pflfl, PriK. RaipoHbi, KaK npasruio, HaxoaeicA Ha 
BOopyxeHHW oneHb pnHTenbHbiii nepnoa n hbjistotcb HawSonee yc- 
TOMHMBblM H «XOHCepBaiMBHblM» S/ieMeHIOM B CMCTeMe CTpeUKO- 
boto BOopyxeHMB. Opyxue aanaeicn 6onee awHaMMHHbiM aneweH- 
tom m WMeeT cymecTBeHHO MeHbiune orpaHHHenna b cboom coBep- 
LueHCTBOBaHMM w pa3BHTUH. HawSonee BaxHbiMH KanecTBaMw na- 
TpOHa asnaiOTCH ero QannwciMHecxne bosmoxhoctu acjxtjeKinBHO- 
ro aencTBua no ueraM, raGapuibi n Macca, onpeaenaiotane ewxo- 
CTM HMTaHWA B OpyXMW U pa3Mepbl SoeBbIX KOMnneKTOB.

B 80-e roati XX Bexa c MaccoBbiM noasaeHMeM b apMuax pa3- 
BHTbix rocyaapcTB cpeacTB uHauBuayaabHou SpoHeaauwbi bo- 
eHHOcayxaiuwx eciana npobnewa oSecneaeHna ipeSyeMoii 
aaabHOCTH 3<t>4)eKTMBHOM cipeabObi no aaiumueHHOM xmbom cm- 
ae. 3to Bbi3Baao Heo6xoanMOCTb npoBeaeHwa pafioi no noBbiuie- 
HMIO npoSklBHOrO aetiCTBMa LUTaTHblX naTpoHOB aBTOMaTkiaecKoro 
CTpeaKOBoro opyxna. flpyrovi Baxnou TeHaeupneu pa3Bn™a 
CTpeaKOBoro opyxna asaaerca nOBbiujeune aaabHOCTH n tohho- 
cth CTpeabSbi, hto noTpeCosaao noBbuueHkia MorymeciBa opy- 
xwa, coaaaHMa ero noa naTpoHbi 6oaee KpynHoro xannbpa, npu- 
MeHeHwa hobbix cpeacTB ofiHapyxeHMa peneii m npnpeaHBaHwa.

5oenpnnacbi cpeacTB SnnxHero 6oa BKaoaaiOT rpaHaiOMei- 
Hbie BbicTpeabi, pyaHbie rpanaibi u npoinBoiaHxoBbie pyxba. 
npeaHa3HaneHbi aaa nopaxenwa 6poHnpoeaHHbix peaeii, xmbom 
cunbi m BoeHHOii TexHMKW npoTMBHMKa rpanaTOM, rpaHaTOMeTHbiM 
BbiCTpeaoM m KpynH0Kaan6epH0vi nyaeii. PaaaMHaioT: no cnoco6y 
npwMeHeHwa - rpanaibi aaa cipeab6bi m3 rpanaiOMeTOB (rpaHa- 
TOMeiHbie BbicTpeabi, b T.a. BHHTOBOHHbie rpanaibi) m pyaHbie rpa- 
Haibi; no HasnaaeHHK) - npoiuiBOTaHKOBbie, npoiMBonexoiHbie, 
3axnraieabHbie, atiMOBbie, ocBeimeabHbie, CMTHanbHbie, yae6- 
Hbie m ap. rpanaibi cocioai M3 Kopnyca, sapaaa BB w B3pbiBaie- 
aa (aanaaa). TpanaiOMeTHbie BbicTpeabi SbiBaiOT ynmapnora nan 
pasaeabHoro 3apaxanna, Kaan6epHbie nan naaxaanOepHbie, cia- 
6nan3npyeMbie b noaeie Bpaipennew naw onepennew. Moryr 
MMeib nopoxoBon ciapTOBbiii 3apaa, peaKinBHbiii aBwraieab n 
cia6nnn3aTop. Pyanbie rpanaibi SbiBaioi HaciynaieabHbie, 060- 
ponmeabHbie n aeaaica na npoinsonexoTHbie (oCKOaoanbie) n 
npoTMBOiaHKOBbie (KyMyaaiHBHbie). flaa ycnaenna ocKoaoHHoro 
aePtcTBira rpanai npeaycMoipeno apo6aenne Kopnyca na y6oii- 
Hbie ocKoaKM h paapbiB b Bosayxe nocne noanpbirnBaHna.

nepBbie npoTMBOiaHKOBbie pyxba noasnancb b nepsyio Mwpo- 
syio Bonny. Boaee umpoKoe npkiMenenne ohm Hainan bo Biopon 
MnpoBon Bonne. Oanaxo n3-3a Hnaxnx B03M0XH0Cien no 6pone- 
npoSnsaeMoc™ n noasaenna apyrnx 6oaee MoajHbix npoinso- 
TaHXOBbix cpeacTB ohh aaabHentnero pasBrnna He noaynnan.

nepBbie nonbiTKn cosaanna annaMO-peaxinsHbix n peaxmB- 
Hbix 6e30ixaTHbix opyanvi 6bian npeanpneaibi b 20-30-e roati XX 
Bexa. Oanaxo n3-3a HeaociaiOHHon 6ponenpo6nBaeMOCin n 
Maaoii Kynnocin cipeabSbi onn ne 6binn npnnaibi na Boopyxe- 
Hne. flaabHeninee pasBmne 6e3OTxaTHoe opyxne noaynnao b 
npoinBOTaHKOBbix rpanaiOMeiax c KyMyaainBHbiMn Soenpnna- 
caMM b roabi Biopon MnpOBon Bonnw. CoBpeMennbie npoinao-
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grew in caliber from light (20mm to 60mm) to medium (60mm 
to 100mm) and heavy (over 100mm), and were equipped with 
fire control and target designation systems. However, after 
WWII, with jet fighters and assault aircraft gaining speed, alti­
tude, and maneuverability, anti-aircraft cannons - especially 
medium and heavy - became largely outdated; light cannons 
have been kept for low-altitude anti-aircraft defense because 
of their high rate of fire, reliability, low maintenance costs, and 
fire-on-move capability, giving way to surface-to-air missiles 
as mainstream air defense assets.

Basic research in the department of artillery projectiles is 
focused on the range of fire, firepower per projectile, and accu­
racy due to the improvement of the round characteristics (aero­
dynamics, charge architecture, gas generators, bottom grooves, 
new high-power propellant explosives, alloys, rocket-assisted 
schemes, unification of projectile cases for various purposes, 
and creation of new self-targeting cluster submunitions).

Firearms munitions are used against enemy personnel and 
hardware in close combat and include firearms cartridges and 
close combat weapons munitions. Typically, firearms muni­
tions are unitary shell-enclosed cartridges including a bullet, a 
gunpowder propellant charge, and a primer.

These munitions are classified by the type of suitable 
weapons (pistol cartridges for automatic pistols and subma­
chine guns, revolver cartridges for revolvers, assault rifle car­
tridges for assault rifles and light machine guns, rifle car­
tridges for rifles, carbines, light and medium machine guns, 
and heavy for mounted heavy machine guns and antitank 
rifles); by the engagement method (conventional-bullet and 
specialized-bullet cartridges subdivided into single- and com­
bined-action bullets).

The bullet is such a munition is propelled by the pressure 
from expanding gunpowder gas and is typically rotation-stabi­
lized as it goes through special rifles in the barrel.

Ordinary bullets are used against personnel and unarmored 
hardware, while specialized types of bullets include armor- 
piercing, incendiary, armor-piercing/incendiary, tracers, 
observation bullets, armor-piercing/incendiary tracers etc.

By the caliber, firearms munitions are classified into light 
(under 6.5mm), medium (6.5mm to 9mm) and heavy (9mm to 
14.5mm). By the purpose, cartridges are classified into com­
bat (to kill) and auxiliary (to train, practice, and try weapons).

The first unitary cartridge - with a paper shell - dates back 
to the 1840s. first metal shells became available 20 years later.

Intermediate cartridge developed during WWII gave birth to 
the light-recoil cartridge used in light weapons and has a recoil 
that is two to three times as low as that of the standard rifle car­
tridge.

Intermediate cartridge is between pistol and rifle cartridges 
in terms of firepower to combine as long range of fire as that of 
rifles with as high density as that of submachine guns. The 
Soviet 1943 7.62-mm intermediate cartridge was the basic 
ammunition for the SKS carbines, AK/AKM assault rifles, and 
RPD/RPK machine guns.
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TaHKOBbie rpanaTOMeTHbie BbiCTpensi cxoHCipyMpOBaHbi no Tam 
A6mhom cxewe. Flpn Bcipene c nperpaaoM CHanana cpaOaibiBaei 
nepeAHSifl xyMynsiMBHas ronosnaa nacib, xoropas MHMqMMpyeT 
npn 3tom paapbiBHofi aapafl /XMHaMMHecxoM aamuTbi (fl3), a 3a- 
TeM c onpeaeneHHOM aaaepxxoM no speweHH - ocHOBHyo xyMy- 
nATMBHyio ronoBHyK) HacTb. Taxas cxewa nocipoeHMs Bbicrpena 
no3BonseT BeciM ycnewnyio Oopbgy npaxTMnecxM co bcomm cob- 
peMeHHblMM TaHXaMM, OCHailieHHblMM fl3. OnbIT BOBHHblX XOH- 
(frnnKTOB nocneaHero aecATnaeTna XX Bexa noxasan Bbicoxyio 
a4)4)eKTMBHOCTb Taxoro sviaa opyxMA xax peaxiMBHbiM nexoTHbiM 
orHeMeT (ocobeHHO c TepMobapMnecxoM CoeBOM Hacibio). no/iy- 
hmjim pa3Bmne o6pa3pbi urrypMOBoro opyxMA OnMXHero 6oa, 
ocHameHHbie SoeBbiMM HacTHMM MHoro<i>axTopHoro nopaxato- 

mero aeiicTBHB - peaxiMBHbie niTypMOBbie rpaHa™. OcnaiueH- 
Hbie nycKOBbiMM ycTponcTBaMM oanopaaoBoro npMMeneHMR ohm 
cnocoOHbi 3<t>cJ)eKTMBH0 nopaxaib xax xMByio cnny (oco66hho 
npM nonaaaHMM Boenpunaca BHyrpb noMemeHMA), Tax m Hebpo- 
HMpoBaHHyro m nerxobpoHMpoBaHHyio TexHMxy.

WHxenepHbie Goenpunacbi BxatOHatOT MHxeHepHbie mmhsi, 
noapbiBHbie aapaabi, aapaa« pa3MMHMpoBaHMA m cpeacTBa 
B3pbiBaHM9. MHxeHepHbie MMHbi npeAHasHaneHbi aba ycipoMCT- 
Ba MMHHO-BapbiBHbix aarpax/ieHMM b penax nopaxeHMA xmbom 
CM/ibi m BoeHHOM TexHMXM, paspymeHMA aopor m paanMHHbix co- 
opyxeHMM, aaTpyaneHMA nepeftBMxeHMs m Manespa bomcx npo- 
TMBHMxa. PaanMHatOT MHxeHepHbie mmhu: no cnoco6y npuBeae- 
hma b aencTBMe - HeynpaBnaeMbie m ynpaBnseMbie, no cpoxaM 
cpaSaTbiBaHMA - MTHOBeHHbie m aawepneHHoro abmcibma, no 
xoHCTpyxpMM BapbiBaienA - xoHTaxTHbie m HexoHTaxTHbie, no 
cnocobaM ycTaHOBXM - M3BnexaeMbie m Hen3BnexaeMbie, o6ea- 
BpexMBaeMbie m HeoOeaBpexMsaeMbie, no HasHaneHMio - npoTM- 
BOTaHxosbie, npoTMBonexoTHbie, npoTMBOTpaHcnopiHbie, npoiM- 
BoaecaHTHbie, cnnaBHbie, obtexTOBbie m cnepMaabHbie. Flepsbie 
MHxeHepHbie MMHbi b BMae noneBbix <j>yracoB CTanM npMMeHATb- 
ca b Espone b XV sexe npM o6opone xpenocieM.

rioapfaiBHOM aapaa npeacTasnAeT co6om onpeaeneHHoe xobm- 
necTBo BB, noaroTOBiieHHoe an« npoM3BopcTBa B3pbiBa. UMeei 
oSonoHxy, rHeaaa ana paaMeipeHMA cpeacTB BapbiBaHMA, ycT- 
poMCTBa ana nepenocxM m xpenneHMA Ha o6bexrax. rioapbiBHOM 
aapaa b aasMCMMOCTM or 4>opMbi Moxer 6bub cocpeaoioHeH- 
HbiM, ya/iMHeHHbiM, onocxMM, 4>MrypHbiM m xonbuesbiM; no ycra- 
HOBxe Ha oCbexiax paapyweHMA - xoHTaxTHbiM m HexoHTaxTHbiM; 
no xapaxTepy agmcibma - <J>yracHbiM m xyMynmMBHbiM.

3ap«a paaMMHwposaHMA sBnseTcs noapbiBHbiM aapaaoM, cnyxa- 
lUmm ana npoae/ibiBaHMA noaxoaos b mmhhbix nonsx B3pbiBHbiM

A new type of cartridge currently under development is 
caseless cartridge in which the case-shaped propellant, the 
bullet, and the primer are glued together, which makes such 
ammunition lighter and smaller than brass-case counterparts 
and can be easily adapted to any weapons design.

Ammunition is made in large quantities and is stored for a 
long time, which is a precondition to it being far more stable 
and conservative that small arms themselves.

Cartridges are assessed by their ballistic power determining 
effectiveness, and weight and dimensions determining maga­
zine capacity and standard ammunition loads.

Since the 1980s, the governing trend in the firearms sec­
tor has been the increase in the range and accuracy of fire 
as many armies began to employ individual armor kits. The 
growth of firepower and caliber of mainstream weapons 
that ensued demanded stronger and more powerful ammu­
nition.

Close combat munitions include rocket-propelled grenades, 
hand grenades, and antitank rifle cartridges. They are used 
against unarmored and armored enemy hardware and person­
nel and are classified by the weapon (grenade-launcher 
rounds, rifle grenades, hand grenades etc.), by the purpose 
(antitank, anti-personnel, incendiary, smoke, illuminating, sig­
nal, training etc.), hand grenades are classified by the general 
purpose into offensive and defensive and by the target into 
anti-personnel (fragmentation) and antitank (shaped-charge). 
Fragmentation grenades have a naturally fragmenting case 
and some of them bounce to explode in the air to build up anti­
personnel effect.

A hand grenade is a case-enclosed explosive charge with a 
primer.

A rocket-propelled grenade can be unitary or separately 
loaded, full-caliber or over-caliber, fin- or rotation-stabilized, 
with a gunpowder booster and a rocket engine.

First antitank rifles appeared during WWI, and their use was 
greatly expanded during WWII, but late in the war they gave 
way to other more powerful antitank means over low armor 
penetrating capability.

The 1920s and 1930s brought into being first rocket-assist­
ed munitions fired by recoilless guns but these weapons were 
put temporarily aside because of low armor penetrating capa­
bility and density of fire and were remembered during the VWVII 
as precursors of a new weapon - antitank rocket launcher that 
fired shaped-charge grenades.
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cnocoôoM. npeflCTaBnAeTcoôoüyflnHHeHHbiii, o/iockhm nnu cocpe- 
flOTOHeHHblÜ 33pAA, KOHCTpyKTHBHO OÔbeflUHeHHblkl CO B3pblBHblM 
ycrpoiicTBOM. Moxgt 0opMnpoB3TbCA Ha Mecre Bapbisa H3 xiwhx 
BB wnw nyreM cosashma oSbeMHO-AeiOHnpyiOLUMx CMeceü.

CpeflCTBa B3pbiBaHuiA npeacTssnAioT cnepMsnbHbie MexsHus- 
Mbi m ycTpoMCTBa ans BosbyxfleHMA astohbuhh b aapaaax BB. K 
hmm othocatca KanciOAn-AeTOHaTopbi, aneKTpoaeTOHaTopbi, ae- 
TOHnpyioiane uiHypbi, MHHHbie BapbiBaie/iw h ap- Coctoat m3 
aaTHMKa penw B3pbiB3TenA h coSctbchho B3pbiBaienA. Bocnpii- 
HHMaei BosaeùicTBMe oôteKTa nopaxenuA (aasneHMe, Bn6pa- 
uwo, ero MarHUTHoe, Ten/ioBoe min ap. none) uinn CHrnan c nyH- 
KTa ynpasneHMA h BbiaaeT curwan Ha wcnonHKTenbHyio aenb, 
np0M3B0aAtayi0 B3pblB.

H3MeHeHwe MHc{>pacTpyKTypbi reaipoB BoeHHbix aeùiCTBMii 3a 
cneT yp6aHM3aawn, cocpeaoToneHHA b HaceneHHbix nyHKTax 3ko- 
norMHecKH onacHbix 3HepreTHHecKMX u npoMbiianeHHbix npea- 
npMATMki nocTasuno nepea BoeHHbiMM cnemianktCTaMK aa/iany 
no oôocHOBaHHK) xapaxiepa 6yayianx bomh h, ecieciBeHHO, 
cpeacTB nopaxenuA.

npn 3tom HexoTopbie cneananMCTbi nonaraioT, hto b oôo3pn- 
mom ôyayiaeM mhp BCTynm b nonocy boîîh hobofo noKoneHMA, 
HanpasneHHbix Ha aociuxenwe nonmnHecKMx peneii 6e3 cpaxe- 
hhü MaccoBbix apMHii. CHwiaeTCA, hto b 6yaytanx BoeHHbix one- 
papMAx npMMeneHMe BbicoKOTOHHoro opyxuiA obecneHHT nopa- 
xenwe nanbonee BaxHbix BoeHHbix pe/iePi, a ncnonb3OBaHne 
opyxwA HeneTanbHoro BO3aeücTBHA (OHJlfl) no3BonnT napa- 
nn30Baïb BoiicKa npOTWBHMxa u BbiBec™ M3 ctpoa BoeHHyto mh- 
<t>pacTpyKTypy pernona 6e3 3HaMHTenbHbix paapyiaeHMM u xepTB 
cpeaM MwpHoro naceneHMA. Heo6xoanMO oTMeTmb, hto noaoô- 
Hbie B3rnAabi 3apy6exHbix cnepnanHCTOB Henb3A OTOxecTBAATb 
c ryMaHM3MOM, Tax Kax cnnTaeTCA, hto nocneacTBMA npMMene- 
HHA BblCOKOTOHHOTO H HeneTanbHOTO OpyXMA n03B03AT C MeHb- 
LUHM0 3K0H0MMHeCKMMM 3aTpaT3MM MCnO/lb3OB3Tb PIOaCKMe H 
MaTepwanbHbie pecypcw OKKyniipoBaHHon TeppnTopnn nocne 
0K0HH3HMA BOBHHblX fleiÎCTBHlÎ.

npoôneMB coaaaHMA OHJlfl abbaotca aKTya/ibHoii u ann Poe- 
cnn. 3to oôbACHAeTCA Tew, hto pe3K0e BO3pacTaHne xonnnecT- 
B3 BOOpyxeHHbix KOH<t>nnKTOB ho poccniicKon TeppnTopnn n

Modern antitank shoulder-fired rocket launchers fire tan­
dem munitions that have two shaped charges, the main charge 
detonated with a delay after the engagement to counter explo­
sive-reactive armor that protects almost all modern tanks.

The armed conflicts of the 1990s underscored the great 
potentiality of new types of munitions - rockets fired by 
infantry shoulder-fired flamethrowers (especially those with 
thermobaric, or fuel-air-explosive, warheads) and by assault 
rocket-propelled grenades with diverse effects against enemy 
personnel (especially if the warhead is detonated indoors) and 
unarmored or thin-skinned hardware.

Engineer munitions include mines, demolition charges, 
mine clearing charges, and detonators. Mines are planted into 
terrain to kill enemy personnel and hardware, destroy roads 
and installations, and disrupt enemy maneuver and deploy­
ments. They are classified by the detonation method (con­
trolled and non-controlled), 
by the detonation time _________ ~
(instant-action and delayed- 
action), by the fuse (percus- [ '3
sion and proximity), by the U 1 I

Boenpnnacbi noHuxeHHOü neTa/ibHocTM 
Non-lethal munitions

BbicTpenbi cne3OTOHWBO- 
pasApaxaioiuero acmctbmb 

k noACTBonbHOMy, 
aBTOMartmecKOMy, pyHHOMy 

opyxnK) w cnepnanbHbiM rpawaraM

Tear-gas and irritating-agent 
rounds for under-barrel, automat­
ic tripod-mounted, shoulder-fired, 

and special-purpose grenade 
launchers

npeAHa3HaMeHw aba BbiBoaa wa 
CTpOfl XHBOM CMBbl 33 C46T CH/lbHOfO 
pa3ApaxeHMA cnnancTbix oGobomck 
AbixaTenbHbix nyreii w rna3

Incapacitate enemy personnel by 
acutely irritating inner and outer mem­
branes

BbicTpenbi yaapHO-ujOKOBoro 
AeviCTBMA K nOACTBOJIbHOMy 

opyxuio n cneAkianbHbiM 
rpawaTaM

Impact stunning rounds for 
under-barrel and special-purpose 

grenade launchers

npeAHasHaseHbi Ann bwboas m3 
CTpOfl XHBOI/I CHPbl 3a CHGT HenpOHW- 
KaioiAero yAapHoro BO3AewcTBHA (Ty- 
noii TpaBMbi) oTAenbHbix aneweHTOB

Incapacitate enemy personnel by 
inflicting a non-penetrating trauma
(bruise)

Bbicrpenbi CBeTo-3ByKOBoro 
AGMCTBH51 K nOACTBOJIbHOMy 

opyxMio, pynHOMy m 
cneunajibHbiM rpaHaTOMeTaM

Flash/sound “flash/bang” stun­
ning rounds for under-barrel, 

shoulder-fired, and special-pur­
pose grenade launchers

npeAHaawaHeHbi a^h bblCTporo bwbo- 
Aa H3 CTOpfl xwBOii cun bi 3a cnei bo3- 
AeiicTBMfl flpKofi ocnennaiometi 
BcnbJWKU m 3ByxoBoii BonHbi, orjiyuia- 
ioineii senoBexa

Quickly incapacitate enemy personnel 
by blinding and deafening

Boenpnnacbi 
c aneKTponpoBOAmA^M 

Hano/iHeHweM

Electric rounds

npeAHa3HaM6Hbi abr bn boas h3 
CTpoR oTKpbirbix pacnpeAennTejib- 
Hbix ycTpoiicTB, noACTaHuww 3a cnei 
opraHwsauMw kopotkmx 3aMbiKaHwii b 
MX BblCOKOBOJlbTHOM ObOpyAOBaHMM

Destroy unshielded electric equip­
ment by creating short-circuits
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BÔ/1H3M ee rpanuii noTpeôOBano cxopeMtuero petueHHA npo6ne- 
Mbi no noMCxy hobbix cpeacTB nopaxemw, b t.h. HeneTanbHbix.

OnbiT noc/ieflHux neT noxa3biBaeT, hto yperynuposaHMe BO3- 
HHKUIMX BOOpyxeHHbIX X0H<t>3MXT0B T03bX0 MUpHblM nyTBM 6e3 
ynacTMA mjim onopw Ha BoopyxeHHbie cwibi npaxTMnecxM Heocy- 
LUeCTBMMO. npM pa3peLUeHUM KOH<t>JlHKTOB, OCObeHHO BHyTpM 
CTpaHbi, boshmxbo npoTHBopenwe Mexfly noriMTMHecxMMM 3ap,a- 
naMW h cpeflCTsaMM BoopyxeHHoü ôopbôbi, npMMeneHMe xoto- 
pbix conpoBOXflaeTca 3HaHMTenbHbiMM paapymeHMAMM MH<t>pa- 
CTpyKTypbi, HapyiueHMeM SKonornw m MHoroHMcneHHbiMM neno- 
BenecKHMM xepTBaMM, ocoBchho cpean mmphoto HaceneHMA. 
3to oôcToaTenbCTBO ycyryônqeTCA eme m tom, hto ocHOBHbie 
ôoesbie aeücTBMa HeM36exHO CBA3aHbi c saxsaTOM nan yaepxa- 
HweM HaceneHHbix nyHXTOB, b nepsyio onepeflb, aflMHHMCTpaTHB- 
HblX M 3X0H0MMH6CXMX UeHTpOB peTMOHa.

PaapeiaeHMe BO3HMxtuero npOTMBopenMA bosmoxho 3a cneT 
npHMeHeHHA OHJlfl. noa OHJlfl noHHMaiOTca oôpaaubi Boopy- 
xeHMA, npeaHasHaneKHbie ana HeüTpann3aunM xmbom cnnbi, 
<t>yHKi4MOHanbHoro nopaxeHMA BBT, oôtexTOB MH<t>pacTpyxTypbi, 
6noKnpoBaHMA ynacTKOB mccthoctm m o6ecneHHBaiomne hmsxmm 
ypoBeHb HeoôpaTMMoro ymepôa m conyrcTByioianx paapytne- 
HMM. HeOÔXOaHMO OTMeTMTb, HTO HOPHOe OTCyTCTBHe COnyTCTBy- 
loiuMX xepTB npw 3tom He rapaHTMpyeTca. HaMÔonee nepcnex- 
TMBHbiM HanpaB/ieHweM coaaaHMA OHJlfl abjiaotca paapafiOTxa 
SoenpwnacoB noHHxeHHOM neTanbHOCTu k cytaecTByioiaMM kom- 
nneKcaM BOopyxeHMA. K HacToaiueMy BpeweHM b CLUA yxe paa- 
paôoTana niMpoxaA HOMenxnaTypa cneqnanbHbix nynb m rpanaT 
HenpoHUKaraiuero n nonynpoHMxaxDtuero aeMCTBMA n BeayrcA 
paôoTbi no coaaaHHK) apyrwx oôpaaqoB rpanaT m mmh.

Han6onee MH<t>opMaTMBHbiM npnauaxoM, no xoropOMy 6oe- 
npnnacbi noHwxeHHOii neTanbHOCTM Moryr 6biTb xaaccM<j>MUMpo- 
eaHbi, abbastca 3<jxt>exr BoaaeiicTBMA Ha oôtexT nopaxeHMA. B 
cooTBeTCTBHM c 3TMM npM3HaxoM SoenpMnacbi noHHxeHHOü ne- 
TanbHOCTM aennTCfl Ha: 6oenpnnacbi cneaoTOHMBO-paaapaxaro- 
tuero aencTBMA, ôoenpwnacbi CBeTO3ByxoBoro aeüCTBMA, 6oe- 
npnnacbi yaapHO-woxoBoro aeüCTBMA, 6oenpnnacbi c anexTpo- 
npoBoaaiauwi CHapAxenuieM.

Boenpuinacbi cneaoTOHMBO-paaapaxaraiaero aeircTSMA o6ec- 
nenMBaiOT 4>opMwpOBaHne b paiiOHe uenM aopoancnepCHoro 06- 
naxa m3 cmccm BO3ayxa m cneaoTOHMBO-paaapaxaxjiaux cocTa- 
bob Tuna CS, CN, CR, bbitaxxm nepqa. flonaaaHMe aaHHbix co- 
CTaBOB Ha can3HCTbie oôohohxm abixaTenbHbix nyreM m rnaa npM- 
BoawT x BpeweHHOMy BblBoay M3 ctpoa nenoeexa 3a cneT cnnb- 
Horo paaapaxeHHA m cne3OTeneHMA. flaHHbie Qoenpnnacbi 
npeaHa3HaneHbi pa« paaroHa arpeccMBHbix rpynn HaceneHMA m 
BbiTecHeHMA npoTHBHHxa H3 TpyaHoaocTynHOM MecTHOCTu, no- 
MeipeHHM m ecTecTBeHHbix yxpbiTutfi.

B cooTBeTCTBMn c KoHBeHimeii o 3anpeiaeHMM paapaôoTXM, 
npon3BoacTBa, HaxonaeHMA m npHMenennA xnMnnecxoro opy- 
xha m ero yHMHTOxeHMA co3aaHne m npuMeneHHe Taxuix 6oenpn- 
nacoB ne 3anpem,eHo b «npaBooxpaHPTenbHbix penAx, axaronaA 
6opb6y c ôecnopAaxaMM b CTpane».

B HacTOAUJiee BpeMA Ha Boopyxenmi y npasooxpaHHTeabHbix 
opraHOB pa3nnHHbix CTpaH cyaiecTByeT ôonbujoe xonMnecTBo 
6oenpnnacoB b CHapAxeHMM paaapaxawipMMM cocTaBaMM. 3to 
rpanaTbi x noacTBonbHOMy rpaHaTOMeTy, naTpoHbi x xapaÔHHaw, 
BbiCTpeabi x cneppanbHbiM nycxoBbiM ycTaHOBxaM m T.a.

5oenpnnacbi yaapHO-aioxoeoro aewcTBMA npeaHa3HaneHbi 
ana BbiBoaa H3 ctpoa xmbom cnnbi 3a cneT HenpOHHxaxjatero 
yaapHoro BosaencTBHA oTaenbHbix aneweHTOB. B xanecTBe cna- 
pAxeHMA aaHHbix 6oenpnnacoB ncnoab3yK)TCA pe3HHOBbie ua- 
pMxw paanMHHbix paaMepoB, oaHHOHHbie anacTMHHbie aneweHTbi, 
naacTuxoBbie wapHxp h 3/ieMeHTbi, aneweHTbi b suae paasopa- 
HMsaxTiperocA xonbpa, ae4>opMnpyK>pjne aneweHTbi m T.a- 3ae- 
MeHTbi HenpoHuxaiotpero aeiicTBMA, xoropbie oSecnenuiBaraT 
BbiBoa M3 CTpoA HenoBexa 3a cneT HaHeceHMA Tynofi TpaBMbi, mc- 
nonb3yiOTCA b xanecTBe CHapaxenna narpoHOB x xapaÔMHaM, 
BbicTpenoB noacTBonbHbix m cnepManbHbix rpanaTOMeTOB.

BoenpMnacbi CBerosByxoeoro aeücTBna cnapaxeHbi paaaMH- 
HblMM nMpOTeXHMHeCXMMM CMeCAMM, npM TOpeHMM XOTOpbIX 06- 
paayeTca apxaa Bcnbiuixa, ocnennaranaa nenoBexa, m 3ByxoBaa 

planting technique (recoverable and non-recoverable, neutral­
izable and non-neutralizable), by the purpose (antitank, anti­
personnel, anti-transport, anti-airborne/anti-amphibious, 
floatable, site-planted, and special-purpose).

In Europe, the first battlefield mines were used in the 15th 
century fortress defense campaigns.

An explosive charge in a mine is a mass of explosive shaped 
and prepared for detonation. It has a case, detonator plugs, 
transport handles, and attachments. By the shape, charges 
are classified into pointed, flat, shaped, and ring-type; by the 
planting technique - into contacting and non-contacting; and 
by the effect - into shaped-charge and high-explosive.

A mine clearing charge is intended to clear the terrain by 
causing detected enemy mines to explode. It is usually an 
extended, pointed, or flat charge with a detonator. A mine 
clearing charge can be made on scene of liquid explosives or 
fuel-air-explosive mixtures.

Detonators initiate explosion when affecting suitable explo­
sive substances. They are classified into primers, electric det­
onators, detonating cords, mine detonators etc. and usually 
include a target sensor that generates a commanding signal 
for the detonator as the target emits infrared or electromag­
netic waves, applies pressure or vibration, or as the operator 
sends a special signal from the command post.

Non-lethal weapons. Concentration of modern warfare in 
urban areas where military action creates additional environ­
mental risks due to the concentration of hazardous sites 
encouraged military experts across the globe to seek for a 
change in methods of armed struggle and, naturally, for new 
munitions that would suit that concept.

Some experts have predicted that in the foreseeable future 
all wars would be fought toward political ends without involve­
ment of massive armies, with smart munitions destroying key 
military targets and non-lethal weapons incapacitating enemy 
personnel and disrupting crucial infrastructure without a need

to inflict damages and casual­
ties unto civilians. These 
views, however, have little to 
do with humanism as their 
proponents pragmatically add 
that smart and non-lethal 
weapons might facilitate fur­
ther exploitation of human 
and material resources of the 
occupied territory after mili­
tary action is over.

Non-lethal weapons have 
been important for Russia as 
well as recent armed conflicts 
in Russia and its backyard 
underscored a need for new 
weapons that could bridge 
the gap between political 
ends and military - usually 
inflicting excessive environ­
mental, material, and human
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bobhs, OKaabiBaiomaa ornyiuawiuee BoaaeiiCTBue. Boenpuinacbi 
CBeTO3ByKOBoro abmctbua bxoaat b KOMnnexT BbicipenoB k nofl- 
CTBonbHbiM h cnepManbHbiM rpanaTOMeTaw. Boenpiinacbi CBeTO- 
asyKOBoro aeiicTBMA npeflHasnaHeHbi an« MTHoaeHHoro BbiBoaa 
H3 CTpos (bulushma 6oecnoco6HOCTM) npoTMBHMKa HenocpeacT- 
seHHO nepea uiTypMOM 3aaHHA nnn apyrnx obteKTOB.

Boenpunacbi c 3/ieKTponpoBoaAiauM HanonnenueM npeana- 
3HaneHbi a/is BbiBoaa U3 ctpoa OTKpbiTbix pacnpeaenMTenbHbix 
ycTpoiiCTB nan noacTaHunii 3HeproHanpAxeHHbix oSteKTOB wh- 
4>pacTpyKTypbi pernona 3a cner opraHH3aqnn kopotkmx aaMbxa- 
hhíí b BbicoKOBonbTHOM obopyaoBannM. BnepBbie noaoÓHbie 60- 
enpnnacbi Smbm ucnoBb3osaHbi npw seaeHun Goesbix aeÑCTBMM 
Ha TeppnTopnn lOrocnaBMM b 1999 r.

HanpasneHMAMM aaBbHeiituMX paapaôoTOK SoenpnnacoB no- 
HHxeHHOti neTanbHOCTw abbaiotca co3aanne 6oenpnnacoB cao- 
3HpOB3HHblM ypOBH6M yaapHO-BOBHOBOrO BO3fleÜCTBMA, 6OC- 
npuinacoB, obecneHHBaiomux BbiBoa m3 ctpoa aneproHanpAxen- 
Hbix aaeMeHTOB npoMbiujBeHHbix oótexTOB M BBT, SoenpwnacoB 
c renepaiopaMH 3BeKTpoMarHHTHoro M3ByMeHMA, npeflHa3Ha- 
HBHHbix aba BbiBoaa H3 CTpoa cpeacTB cba3m, ynpasBeHHR m Ha- 
Bnraun0, SoenpuinacoB MHorocjjaKTopHoro HeBeiaBbHoro bo3- 
aeùcTBMA (cBepx3ByKOBoro, caesoTOHMBo-paaapaxaioinero, ao- 
3npyioiaero yaapnoro m ap-)-

ABMapnoHHbie 6oenpnnacbi BnepBbie Qbibh npuMeneHbi b 
1911-1912 rr. b Bonne HîaBHH c Typqueü h 3acpaBHmeBbHO ko- 
pOTKOe BpeMA nOByHMBM 3HaHMT6BbHO6 paSBMTne. Ohm BKBIOHa- 
k)t: aBHapMOHHbie QomSw, pasoBbie 6oM¿oBbie Kacceibi, 6om6o- 

Bbie CBA3KH, 3axnraT6BbHbie óaKM, naTpoHbi aBMapMOHHbix nyae- 
MeTOB M nyiueK, óoesbie nac™ ynpasBAeMbix aBnauwoHHbix pa- 
Kei, ôoesbie sac™ aBnaqnoHHbix TOpnea m ap-

ABMannoHHbie Somóm noapasaeBAtorcA Ha 6om6w ochobhoco 
HasHaneHHA (<t>yracHbie, ocxoBOHHbie (wapMKOBbie), ockobohho- 
4>yracHbie, npoTMBOTaHKOBbie, 6poHe6oüiHbie, npoTHBoaoaoHHbie, 

damage - means that are, nonetheless indispensable in con­
flict settlement. The need for non-lethal hardware is all the 
more important as military success in this case is associated 
with securing inhabited localities, administrative and econom­
ic centers.

Generally, non-lethal weapons are weapon systems explicit­
ly designed to incapacitate personnel or materiel, infrastruc­
ture, and secure terrain, while minimizing - but by no means 
excluding - fatalities, permanent injury to personnel, and 
undesired damage to property and the environment.

The most promising line of development of such weapons is 
the creation of non-lethal ammunition to existing weapons sys­
tems. The United States has developed a wide range of non­
penetrating and semi-penetrating special-purpose bullets and 
grenades and is developing more non-lethal grenades and 
mines.

The most informative classification of non-lethal munitions is 
by their effect on target - into irritating, stunning («flash­
bang»), kinetic, and electric munitions.

Irritating munitions make a dispersed cloud of special sub­
stance (CS, CN, OR, pepper extract) near a living target to 
temporarily incapacitate it because of acute irritation and 
ensuing watering of membranes. These munitions are used 
against aggressive mobs in riot control and against enemy to 
be squeezed out of restricted terrain and hard-to secure build­
ings and natural covers. The Convention on the Prohibition of 
the Development, Production, Stockpiling and Use of 
Chemical Weapons and on their Destruction does not ban the 
development and use of such munitions for purposes such as 
“law enforcement including domestic riot control purposes” 
(Article 2, Paragraph 9, Subparagraph d). Police forces use 
various such munitions - underbarrel grenades, carbine car­
tridges, and special rounds.
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3axuraienbHbie, cfiyracHO-aaxMraTenbHbie (TepMMTHbie), flflep- 
Hbie, XHMunecKHe) m BcnoMoraTenbHoro HaaHaHemw (CBeTAiAMe, 
<J>OTorpa<t>MHecKue, AbiMOBbie, MMUTauuoHHbie, armauMOHHbie, 
opMeHTHpHO-curHanbHbie, npaKTunecKMe). AsMauMOHHaA 6ow6a 
coctomt m3 Kopnyca, CHapsxeHMA, B3pbiBaTeAA m CTaSunnsaropa. 
OCHOBHbIMM XapaKTepMCTMKaMM ABAAKDTCA: KanMÓp (Macea B KT), 
KO3(Jx|)MijMeHT HanonHeHMB, xapaKTepMCTMHecKoe BpeMA (BpeMA 
naaeHMR b craHaapTHbix ycaoBMAx), noxasareAM 304>eKTMBHOCTM 
m flManasoH ycAOBMM Soesoro npMMeHeHMA. B 33bmcmmoctm ot tm- 
na m Maccbi aBMauMOHHbie GomObi ycAOBHO noAP33AeAAK>TCA Ha 
SomBw Manoro (MeHee 100 Kr), cpeflHero (250-500 Kr) m KpynHO- 
ro KannSpa (1000 Kr m Gonee). MMHMManbHbiíí KannGp cymecisyio- 
ujnx aBMauuoHHbix GomG Menee 0,5 Kr, MaKCMManbHbiM 20 t (aMe- 
PMKaHCKan T-12). no KOHCTpyKUMM M 3<j)(J)eKTMBH0CTM AOÑCTBMA 
aBwapMOHHbie GomGbi noAPS3AeAAtoTCA Ha aTOMHbie (apepHbie), 
HeynpaejweMbie m ynpaBAAeMbie (KoppeKTMpyeMbie).

PasoBbie SoMÓosbie Kacceibi - TOHKOCTeHHbie aBMaGoMGbi, 
CHapsxeHHbie aBMatjMOHHbiMu mmhbmm (npOTUBoraHKOBbiMM m 
AP-) MAM M6AKMMM 6OM6aMM (npOTKBOTaHKOBblMM, OCKOnOHHbl- 
mm, 3axMraTe/ibHbiMM m Ap.) MaccoPi no 10 kc B oahom Kacceie 
MoxeT 6biTb Ao 100 m GoAee mmh (GomG), Koropbie pasGpacbiBa- 
iotca b B03Ayxe cnepManbHbiMM nopoxosbiMM mam B3pbiBHbiMM 
3ap«AaMM, npMBOAWMbIMM B A6MCTBM6 AMCTaHUMOHHbIMM B3pbl- 
BaienriMM Ha onpeAeneHHOM Bbicoie HaA penbio.

BOMBOBbie CBA3KM npeACTaBAAKTT COGOM yCTpOMCTBa, 8 KOTO- 
pbix HeCKOAbKO aBMaUMOHHbIX 6om6 CBA3aHbl CnepManbHblMM 
npMcnocoSneHMRMM b OAHy nOAeecKy. B 33bmcmmoctm ot kohct- 
pyKLlMM CBA3KM pa3beAMH6HMe CBA3KM GOMG npOMCXOAHT B MO- 
MeHT cBpacbiBaHMA c neraTenbHoro annapaia mam b BO3Ayxe no- 
CAe cpa6aTbiBaHna AUCTaHUMOHHoro npnBopa.

Boenpunacbi (narpoHbi) aBMauMOHHoro CTpeAKOBO-nyujeHHoro 
BOOpyxeHHH 0TAMH3I0TCA OT oSblHHblX B CMAy CneUM(J)MKM aBMa- 
UMOHHoro opyxMA (CKopocipeAbHOCTb, MaAbie KaAMÓpbi m raGa- 
pMTbi). KanuGp nyaeMeTOB - 7,6-15 mm, nyuieK 20-45 mm. Boe- 
npnnacbi CTpeAKOBO-nytueHHoro aBMauMOHHoro BoopyxeHMA: 
0CK0A0MH0-c|>yracH0-3axMraTeAbHbie, 6poHe6oMHO-3axMra- 
TeAbHbie, 6pOHe6oMHO-pa3pbiBHbie m Ap- CnapRAbi c paapwBHbiM 
3apaA0M MMeiOT BspbisaieAM, cpaSaibisaioiAMe c HeGoAbiuMM 
3aMeAAeHMeM nocAe yAapa o nperpaAy. BapbiBareAu Moryr 
MMeTb caMOAMKBMAaTopbi, KOTopbie sepe3 onpeAeAeHHoe BpeMA 
nocAe BbiCTpeAa noAPbisaiOT b B03Ayxe CHapAAbi, ne nonaBWMe b 
ueAb, oBecneHMBaa GesonacHOCTb cbomx HaaeMHbix bomck.

ABMapMOHHbie paKeibi npuMensiOTCA c AeTareabHbix annapaios 
Ana nopaxeHMA HaaeMHbix, mopckmx m BO3AywHbix qeAeü. no Goe- 
BOMy Ha3HaneHHK3 aBMapnoHHbie paKeTbi aoaatca Ha Knaccbi «B03- 
Ayx-noBepxHOCTb», «B03Ayx-B03Ayx», a no bosmoxhoctm KoppeK- 
TMpOBaHMA TpaeKTOpMM noAera - Ha HeynpasAaeMbie m ynpasAAe- 
Mbie. HeynpaBAReMbie paxem oGbimho McnoAb3yioTCA aaa nopaxe- 
hma HaaeMHbix peAeÑ. HanSoAbiiiee pacnpocTpaneHne noAynMAu 
ynpaBAAeMbie aBMauMOHHbie paKeTbi (c caMOHaBeAOHMeM, TeAeyn- 
pasneHMeM, aBTOHOMHbiM m KOMGMHMpoBaHHbiM ynpasneHMeM), 
oSecneHMBaiomne Bbicoxyio BepoATHOCTb nopaxeHMA pean.

ABMapMOHHbie MMHbi (npoTMBOTaHKOBbie, npoTUBonexoTHbie, 
MOpCKMe M AP ) npeAH33HaHeHbl AAA OOCTaHOBKM C BO3AyX3 MMHHbIX 
asrpsxAeHMM H3 cyiue m b Mope, aBMBpMOHHbie ropneAbi - aaa no­
paxeHMA HaABOAHbix KopaOneÑ m noABOAHbix aoaok. ABMapMOHHbie 
ropneAbi no KOHdpyKpMM He otamh3K>tca ot KOpaOenbHbix ropneA, 
ho MMeiOT CTa6nAM3npyiOLpee ycTpoÑCTBO mam napamioTbi, oGecne- 
HMBaioPAMe HopManbHoe BxoxASHMe b boav nocAe cpaSaTbiBaHMA.

MopcKMe SoenpMnacbi bkaiohsiot BbiCTpeAbi KopaSeAbHoii m 
SeperoBOM apTMnnepMM, mmhm, mySnHHbie 6om6bi, OoeBbie hbctm 
paxer m ropneA, npMMeHaeMbie Bo6hho-mopckmmm cmabmm aaa no- 
paxeHMA mopckmx (noABOAHbix m HaABOAHbix), HaaeMHbix m BO3Ayiu- 
Hbix peaeM. BoenpMnacbi Kopa6eAbHoñ m GeperoBOM apTMAAepMM 
BKAiOHaiOT apTMnnepMMCKMe BbiCTpeAbi pa3AMHHbix KannGpoB: Kpyn- 
Horo KaAMGpa - 180-406 mm m GoAee, cpeAHero KaAMGpa - 
100-152 mm m MaAoro KaAMGpa - ao 100 mm. B hmx McnoAb3yiOTCA 
ocKOAOHHO-TpaccMpyioLpMe, ocKOAOHHo-ct>yracHbie, <t>yracHbie m 
GpoHeGoMHbie CHapaAbi. Beperosaa apTMAAepMA MMeeT pa3AMHHbie 
TMnbi GoenpMnacoB: GpoHeGoMHbie, noAyGpoHeGoMHbie, 4>yracHbie, 
OCKOAOHHO-<t>yraCHbie M OCBeTMTeAbHbie. flAA OGOpOHbl MOPCKOTO

Kinetic munitions incapacitate enemy personnel by non­
penetrating kinetic action of rubber balls, elastic elements, 
plastic balls and elements, unfolding ring elements, deforming 
elements etc. embedded into underbarrel grenades, carbine 
cartridges, and special grenades.

Stunning «flash-bang» munitions - underbarrel and special 
grenades - temporarily incapacitate personnel by a bright 
blinding flash followed by a loud deafening explosion and are 
used immediately prior to an assault or another decisive action 
where initiative is crucial.

Electric munitions («conductive ribbons») are used to short- 
out unshielded electricity equipment. These munitions first 
saw action in Yugoslavia in 1999 (Operation Allied Force).

Further development of non-lethal munitions is focused on 
appropriately dosing wave/kinetic impact, creating anti­
materiel electricity munitions, electromagnetic munitions to 
disrupt command, control, communications, computing (C4), 
and navigation systems, and comprehensive-action munitions 
(supersonic, irritating, dosed-kinetic etc.).

Aerial bombs are classified into general-purpose bombs 
(high-explosive, fragmentation, high-explosive/fragmenta- 
tion, antitank, armor-piercing, anti-submarine (depth 
charges), incendiary, high-explosive/incendiary (thermite), 
nuclear, chemical) and auxiliary bombs (illuminating, photo­
graphic, smoke, imitation, propaganda-dispensing, signal, 
and training).

An aerial bomb is a case-enclosed charge or special-pur­
pose filling with a fuse and a fin stabilizer. Bomb calibers define 
their weight in kilograms, filling coefficient, characteristic time 
(drop time under standard conditions), effectiveness indica­
tors, and suitable environment.

By the caliber, bombs are classified into light (under 100kg), 
medium (250kg to 500kg), and heavy (no less than 1,000kg). 
The lightest aerial bombs currently operational are less than 
0.5kg in caliber, the heaviest is the U.S.-designed T-12 (20 
tons). By the architecture and effectiveness, aerial bombs are 
classified into atomic (nuclear), unguided and guided.

Bomb clusters are thin-skinned containers (up to 10kg) with 
typically around 100 smaller mines (e.g., antitank) or bombs 
(antitank, fragmentation, incendiary etc.) dispensed above the 
target by a special altitude-tuned explosive or other actuator.

A bomb batch is several bombs tied together and untied at 
the moment of exit or at a certain altitude above the target.

Cartridges for aircraft guns and machine guns are different 
from basic versions cartridges because aerial guns have to be 
lighter, more compact, and have smaller caliber and higher 
rate of fire than their land counterparts. Calibers of aircraft 
machine guns range from 7.6mm to 15mm, of cannons from 
20mm to 45mm. Cartridges are high-explosive/fragmenta- 
tion/incendiary, armor-piercing/incendiary, armor- 
piercing/explosive etc. The latter may have delayed-action 
fuses for deep impact or self-destruction if the cartridge miss­
es the target, to ensure safety of friendly forces.

Air-launched rockets and missiles are launched from aircraft 
against surface (air-to-surface) and aerial (air-to-air) targets. 
Rockets are used primarily against surface targets. Missiles 
are used more frequently thanks to higher first-hit probability 
and can home on the target, use independent or remote guid­
ance, or both.

Air-dispensed mines are dispensed from aircraft onto the 
ground or water surface; air-launched torpedoes are used 
against enemy surface ships and submarines. Torpedoes are 
identical to naval torpedoes but also have a fin stabilizer or a 
parachute to ensure smooth air-to-water transition.

Naval munitions include ship- and shore-based artillery 
rounds, anti-submarine bombs (depth charges), and war­
heads of sea-launched rockets, missiles, and torpedoes used 
against surface (land or sea), submerged, and aerial targets.

Ship- and shore-based artillery rounds are classified by cal­
iber into light (under 100mm), medium (100mm to 152mm) 
and heavy (180mm to more than 406mm). Naval artillery uses 



noSepexbB Hapaqy c GeperoBoü apTunnepueü npuweHsiioTCA pa- 
KeTHbie ycTaHOBKH, MMeiotuMe 3HaHmenbH0 Sonbujyio AanbHocib 
CTpenbSbi m 6onee Momwoe nopaxaromee aeMCTBMe. Boenpunacbi 
KopaóenbHOü apTMnnepuu npeaHaaHaneHbi ana nopaxeHMa Haa- 
eoflHbix, SeperoBbix m BO3/iyujHbix ueneri. BaxHbiM aTanoM pa3BM- 
tmb KopaSenbHOM aprunnepuM abmbocb n3o6peTeHMe aaMMpanoM 
C.O. MaxapOBbiM SponeSoMHoro CHapsma c SannMCTMHecxMM Haxo- 
H6HHMX0M, CTaBLUerO 300eKTMBHblM CpepCTBOM Sopbóbl C SpOHM- 
pOBaHHbiMM xopaSnsMM npOTUBHUKa. Bo BTOpoii nonoBMHe XIX Bexa 
nonyHMna pasBMTMe cpeAHexanMÓepHan xopaóenbHaa aprna/iepua, 
xoTopas b nocneayioiueM CTana yHMBepcanbHOM, npucnocoSneH- 
hom abb CTpenbóbi no mopcxmm m BoapyiuHbiM penaw. B nocnepnue 
ropbi yHMBepcanbHaa m aemiTHas apTnnnepua, napapy c paxeiawn, 
npnoSpena Baxnyio ponb b CMCTeMe BOopyxeHMA xopaSnew m poc- 
tmxbhmm 6oeBoro ac|)c|>exTa. Boenpnnacbi GeperosoM n xopa6e/ib- 
hom apTunnepnn coBepiueHCTByioTCfl b HanpasneHMM noBbinieHMS 
panbHOCTM, tohhoctm m cxopocTpenbHOCTM CTpenbóbi, yayaiuenna 
SannuCTHHeoKnx xanecTB m nosbiiueHua paapyiunTenbHbix cbomctb 
chapupos, aBTOMarusapMH npopeccoB sapsxaHMa.

Topnepbi npepcTaBnaxjT co6om caMopBMxyippeca caMoynpas- 
naeMbie HapeoftHbie cHapapbi cnrapoo6pa3HOii <t>opMbi, necyipne 
Soesoii 3apap (oSbiHHbiii mbm spepHbiii). npepHasHaHawTca pra 
nopaxeHna HapBopHbix xopaOneü, nopBopHbix nopox m cypoB, 
paapyweHua npnaanos, aoxob Min. Coctobt Ha BoopyxeHMM nop- 
BOflHbix nopox, xpeuicepoB, npoTMBonopoHHbix xopafineu, acxap- 
peHHbix MHHOHocpeB, TopnepHbix xaTepoB m npoTMBonoflOHHOM 
aBwapuM. Topnepbi MoryT MCnonb3OBaibca b xaaecTBe SoeBbix aa- 
CTeñ npoTHBonopoHHbix paxei, a Taxxe xax ocHOBa caMOTpaHC- 
nopTHpyioipuxca mmh m MMH-Topnep. FlepBbie Topnepbi 6bi/iM CO3- 
paHbi b 60-e ropbi XIX Bexa. PaanMMHbie wnbi Topnep OTnnaax)Tca 
ppyr ot ppyra: raSapMTaMM (xannfip - 324-550 mm, pnHHa - 
2,5-6,5 m); Ha3HaaeHneM - npowBonopoaHbie, npoTus HapBop- 
Hbix xopaSneii m cypoB, yHMBepcanbHbie; HOcmenaMM - xopa- 
SenbHbie (b t.h. pna FIJI), aBMapMOHHbie; aneprocMAOBbiMM ycTa- 
HOBxaMn - naporaaoBbie, anexrpMHecxMe, peaxTMBHbie m T.n.; cm- 
CTeMaMM ynpasneHMa - caMOHaBopaipneca, ynpasnaeMbie no 
npOBOpaM, MaHespnpyraipne no nposopaM m T.n. ABviapuoHHbie 
Topnepbi no xoHCTpyxqMM aHanornaHbi xopaSenbHbiM, ho ponon- 
HMTenbHO MMetOT CTa6nnn3npyioipMe ycTpoíícTBa nan napaiuioTbi.

rnySnHHbie 6oM6bi asnaioTca mopcxmmm 6oenpnnacaMP, npepna- 
3HaaeHHbiMM pna yHMMTOxeHMS nopsopHbix nopox, Haxopaipuxca b 
nopBopHOM nonoxeHMM, a Taxxe ppyrnx nopsopHbix oGbexros (6o- 
eBbix nnoBpoB, axopHbix n pohhbix mmh m pp.). Fny6MHHbie OomSm 
Moryr mmctb oóbiHHbie m apepHbie sapapbi. noppaspenaxDTca Ha xo- 
paóenbHbie m aBMapMOHHbie, nepBbie no xoHCTpyxuMM SbiBaoT peax- 
TMBHblMM (BblCTpeBMBaiOTCR M3 peaXTMBHbIX SOMÓOMeTHblX yCTaHO- 
box) m cSpacbisaeMbiMn c xopMOBbix 6oM6oc6pacbiBaTeneM mbm c 
noMombK) 6om6om6tob xopaónen. TnySMHHbie 6oM6bi mmowt o6ie- 

xaeMyio <t>opMy, CTaÓMnM3aTopbi m paanuanbie BapbiBaienn (xoh- 
TaxTHbie, HexoHiaxTHbie, rMppocTaTMHecxne m BpeMeHHbie). Bnep- 
Bbie SbinM npMMeHeHbi b 1915 r. bo speMa riepBoñ mmpobom bomhu.

Mopcxaa MMHa asnaeica mopcxmm OoenpnnacoM, ycTanaBnM- 
BaeMbiM b sope pna nopaxeHMa nopsopHbix nopox, HapBopHbix 
xopaóneií m cypoB npoTMBHMxa, a Taxxe 3aTpypneHMa mx nnasa- 
HMa. Ohm noaBMnMCb m BnepBbie óbinM npMMeneHbi b xoHpe XVIII 
sexa. Mmhs coctomt m3 xopnyca, 3apapa BB, B3pbisaTena m yCT- 
poiiCTB, oSecneaMBaxnpMx ycTaHOBxy m ypepxaHMe ee nop bopom 
b onpepeneHHOM nonoxeHMM. Mopcxne mmhh Moryr CTaBMTbca 
HapeopHbiMM xopaónaMM, nopeopHbiMM nopxaMM m neTaTenbHbi- 
mm annapaTaMM. Mopcxne mmhbi noppaapenaiOTca Ha axopHbie, 
poHHbie m nnasaxjipMe. y axopHbix mmh xopnyc, mm6k>ipmm nono- 
xMTenbHyxD nnaByaecTb, ypepxMBaeTca Ha 3apaHHOM yrnyóneHMM 
nop BopoM c noMoipbK) MMHpena (cTanbHoro Tpoca), coepMHen- 
hoto c nexaipMM Ha rpyHTe axopeM. Pa3HOBnpHOCTbio axopHbix 
MopcxMx mmh aBnaiOTca npoTMBonopoHHbie aHTeHHbie mmhh xoh- 
TaxTHoro peüCTBMa. floHHbie mmhw CTaBaTca Ha pne Mopa (oxea- 
Ha). nnaBaxppMe Mopcxne mmhhi nocne nocTaHOBXM ppeiitJjyiOT 
no TeaeHMio, ypepxMBaacb Ha 3apaHHOM yrnyfineHMM nop bopom c 
noMOtpbio cnepManbHbix ycTpoMCTB.

B 33BMCMM0CTM ot npMHpMna peMCTBMa B3pbiBaTeneM Mopcxne 
MMHbi penaTca Ha xoHTaxTHbie (B3pbiBaioipMeca npM HenocpepcT- 

primarily fragmentation tracers, high-explosive/fragmenta- 
tion, high-explosive, and armor-piercing projectiles. Shore­
based artillery uses armor-piercing, semi-armor-piercing, 
high-explosive, fragmentation, high-explosive/fragmentation, 
and illumination projectiles. Coastal defense forces use not 
only tube artillery, but also rocket launchers with a longer 
range of fire and firepower.

Ship-based artillery munitions are used against surface and 
aerial targets. In an important step toward more effective 
artillery, Russian Admiral Stepan Makarov (1848-1904) 
invented a ballistic-tipped armor-piercing projectile that dra­
matically raised the armor penetration capability.

Since the second half of the 19th century, medium-caliber 
ship-based artillery has been actively developing, and subse­
quently was used against aerial as well as surface targets. 
Recently, such multipurpose and anti-aircraft artillery has 
assumed a strong role in ship armament systems and become 
a key factor of combat success.

Further development focuses, apart from longer range, 
higher accuracy and rate of fire, improved ballistics and high 
firepower, on loading automation.

Torpedoes are conventional or nuclear-tipped self-pro­
pelled independently guided surface cigar-shaped projectiles 
used against surface ships, submarines, and coastal installa­
tions. Torpedoes are in use with submarines, cruisers, anti­
submarine warfare ships, destroyers, torpedo fastboats, and 
anti-submarine aircraft, and can also be used as warheads of 
anti-submarine rockets and missiles and as a basis for self- 
propelled mines and torpedo mines.

As an operational weapon, torpedoes date back to the 
1860s and are currently classified by the dimensions (324mm 
to 550mm in caliber, 2.5m to 6.5m in length); purpose (anti­
ship, anti-submarine, multipurpose), platform (sea- and air- 
launched), propulsion (steam-gas, electric, rocket-propelled 
etc.), and guidance (homing, wire-guided, wire-maneuvering 
etc.). Air-launched torpedoes are the same as sea-launched 
but they are usually parachute-stabilized.

Depth charges (anti-submarine bombs) are conventional or 
nuclear sea- or air-launched naval munitions used against 
submerged enemy forces (submarines, SEALs, anchored and 
bottom mines etc.). Sea-launched depth charges can be 
launched from ships as rocket-assisted projectiles or released 
from aft bomb dischargers.

Depth charges were first used during the WWI in 1915. 
Modern depth charges are hydrodynamically clean, fin-stabi­
lized, and fitted with various (impact, proximity, pressure, and 
time) fuses.

Naval mines are used against enemy surface and sub­
merged ships. First naval mines were used in the late 18th cen­
tury.

A modern naval mine is an enclosed explosive charge, fuse, 
and auxiliary devices that ensure safe setting, arming, and 
submerged concealment.
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B6HH0M COnpMKOCHOBeHMM C KOpaSnCM), HeKOHTaKTHbie (CpaSaTbl- 
Batomne npn npoxoxfleHMu xopabaa Ha onpeaeneHHOM paccToa- 
H00 OT BO3fle0CTB0S OflHOrO 0PM HeCXOPbX0X erO <t>030HeCX0X no- 
nen - MarHMTHoro, axycTnnecxoro 0 ap.), nHxenepHbie (ynpaBnae- 
Mbie no npoBoaaM 0/10 no paawo c Sepera). KoHTaxTHbie Mopcx0e 
MMHbi SbiBaiOT ranbBaHoyaapHbiMH, yaapHO-MexaHHHecKMMH, 
yaapHO-aneKTpHHecKHMH 0 aHTeHHbiMM. HexoHTaxTHbie Bapbisare- 
m npMMeHwrcfl xax b flOHHbix, Tax 0 axopHbix M0Hax. Ohh 6bisa- 
IOT MarH0THblM0, 0HflyXU0OHHblM0, axyCT0H6CX0M0, r0flpOfl0Ha- 
M0HecK0M0 0 KOM60H0poBaHHbiM0. Ha06onbiuee pacnpocTpane- 
H0e nonyH0n0 KOM6MH0poBaHHbie B3pbiBaTen0, HanpuMep, MarH0- 
TO-axycT0HecK0e, MarH0TO-r0flpoa0HaM0Hecx0e. flaa 3arpyaHe- 
H0a rpaneH0a HexoHTaxTHbix muh oh0 CHaSxaioTca MexaH03MaM0 
cpoHHOCT0 (np0BOflaT M0Hy b Qoesoe nonoxenne no 0CTeneH00 
aaaaHHoro cpoxa) 0 np06opaM0 xpaTHOCT0 (o6ecnea0BaiOT B3pbiB 
M0Hbi nocne npoxoaa Haa Hen aaaaHHoro wcna xopabneii). flna 
3aui0ibi M0H ot o6e3Bpex0BaH0a np0MeHaK)Tca cneq0anbHbie 
np06opbi - noBywK0, Bbi3biBaK>LU0e B3pbiB ot wyMa, np0KOCHOBe- 
H0a, B06pap00 rpyHTa, np0 nonbrrxe ctewa xaKO0-an6o aeTann 
M0Hbl 0 T.n. MopCK0e M0Hbl MOTyT yCTaHaBTI0BaTbCa HaaBOaHbIMH 
Kopa6naM0 (xopaSenbHbie), noasoaHbiM0 noaxaMH (noaosHbie), 
cawoaeTaM0 (aB0ap0OHHbie). B Haaane 70-x roaos XX Bexa b paae 
cjxnoTOB noaB0B0Cb «caMOHaBoaam0eca M0Hbi” - anexrp0aecx0e 
caMOHaBoaam0eca ropneabi, yaepxneaeMbie noa Boaoii axopeM 
0B0 nexam,0e Haane. floa BO3ae0CTB0eM 4>M30Hecx0x nonen np0- 
6a0xaK)iaeroca xopa6na raxaa MHHa-ropneaa OTaenaerca ot axo- 
pa (BcnnbiBaeT c rpyHTa) 0 Hasoa0Tca Ha qenb. HanSoabaiee bhh- 
MaH0e yaeaaeTca co3aaH0K> aoHHbix 0 axopHbix M0H c HexoHTaxT- 
HbiM0 B3pbiBaTenaM0 0 60/iee moiuhbimh BB.

Tax0M o6pa3OM, b HacToaiuee Bpewa apM00 pa3B0Tbix rocy- 
aapcTB pacnonaraiOT oBainpHOii C0CTeMO0 xnacc0secx0x 0 He- 
Tpaa0P0OHHbix cpeacTB nopaxenna DiaBHoCi TenaeHLi0e0 0X 
aaabHeiiiuero coBeptueHCTBOBaH0a aBnaerca oSecneneHne acp- 
<J>exT0BHoro peuieH0a Goesbix 0 omeBbix 3aaaa np0 M0H0Manb- 
hom ynep6eana HaceaeH0a 0 HesoeHHbix obtexTOB.

Naval mines can be set by surface ships, submarines, and air­
craft. They are classified into anchored, bottom, and floating types.

An anchored mine (and an antenna-activated impact anti­
submarine mine) is a floating device kept underwater by an 
anchor tied to the mine by a steel anchoring line.

Bottom mines are set at the seabed.
Floating mines drift freely underwater and are kept at a 

desired depth by special devices.
Naval mines can be fitted with impact fuses (electric-and- 

percussion, mechanical, and antenna-activated), proximity 
fuses (activated by the target’s magnetic field, electric field, 
acoustic waves, or kinetic waves, or by several combined fac­
tors), and wire- or radio-activated fuses.

Most widely used proximity fuses are combined (e.g., mag- 
netic/acoustic or magnetic/hydrodynamic).

To hinder possible enemy minesweeping efforts, mines fit­
ted with proximity fuses are equipped with time- and repeti­
tion-activated delayed-action mechanisms. The former arm 
the mine after a preset period of time, while the latter activate 
the fuse only after detection of a preset number of targets. To 
prevent mines from safe disarming by the enemy, even when 
the mine has been detected, some mines are also fitted with 
special traps activating the fuse at a certain sound level, upon 
a touch, ground vibration, or a dismounting attempt.

In the early 1970s, some navies received «homing mines» - 
proximity-activated anchored or ground-laid electric homing 
torpedoes. When activated, a torpedo buoys to the surface 
and selects a target.

Currently most widely used are powerful proximity-activated 
bottom-laid and anchored mines.

The current technological level of most developed armed 
forces offers a wide range of classical and innovative muni­
tions. The basic and most powerful development trend is to 
raise military effectiveness while ensuring minimal non-com­
batant damage and casualties.
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Co3flaHne h pascmene 
onepaTMBHo-TaKTWHecKwx 
M TaKTMHeCKWX paKGTHblX KOMnneKCOB

OnepaTMBHO-TaKTMHecKne m TaxTMHecxMe paKeTbi npeona- 
3naHeHbi ana nopaxeHMA cpeßCTB Aflepnoro HanaaeHMA, 
bomcx b paüoHax cocpeflOTOHeHMB, xoiviaHflHbix nyHKTOB, aa- 
poflpoMOB, xene3HOflopox<Hbix yanos m BbinonneHMA apyrux 
3aflan. flna stmx paxeT paapaöoiaHbi aaepHbie öoeBbie msctm; 
OHM ABAAK3TCA OCHOBHbIM CpeflCTBOM HaneceHMA AflepHOTO 
nopaxeHMA npoTMBHMxy b 6010. Ha/iMHMe Ha coBpeweHHbix 
paxeTax coBepweHHbix cmctcm ynpasneHUA nosBonseT HaHO- 
CMTbToneHHbie yaapbi c ocxonoMHO-<t>yracHbiMM SoeBbiMM na- 
ctamm. npeAycMaTpMBaeTCA ocnameHMe paxeT m npMHUMCM- 
anbHO HOBbIMM TOJlOBHblMM M3CTAMM CO CHapA>XeHMeM, npefl- 
Ha3HaH6HHblM flAA ÖOpbÖbl C ÓpOHOTaHXOBbIMM COeflMHeHMA- 
MM npoTMBHMxa Ha öonbiuoM yaaneHMM ot nepeanero xpsA.

OnepaTMBHO-TaxTMMecxMe m TaxTMHecxMe paxeTbi abaaiot- 
ca HacTbxj paxeTHbix xoMnnexcoB, xoTopbie npeacTSBAAioT 
C060ÌÌ COBOXynHOCTb (JiyHXLlMOHaAbHO CBA33HHblX CpeflCTB M 
CMCTeM, npeflHa3HaH6HHbix fl/iA noflroTOBXM paxeT x nycxy, 
nycxa paxeT, ynpaeneHMA mx noneTOM m BbinonneHMA flpyrwx 
3aßa4. CoBpewieHHbie paxeTHbie xoMnnexcbi, xax npaBM.no, 
pa3MeiuaioTCA Ha xonecHbix tuaccM bbicoxom opoxoammoctm.

3apoxxi,eHMe m pa3BMTMe npaxTnnecxoro paxeTOCTpoeHMA y 
Hac b CTpane cba3sho c paöoTOM xoaa6xtmb3 cneqMSAbHoro 
xoHCTpyxTopcxoro 6k)po (CKB) HHH-88 nop pyxOBO^CTBOM 
C.n. Koponesa. flepBaa OTenecTBeHHaA SsAAMCTMMecxsA pa-

Development of Tactical 
and Theater-Level Missile 
Systems

Tactical and theater-level missiles are used against enemy 
nuclear assets, groupings, command posts, airfields, railway 
junctions, and other targets. While nuclear-tipped tactical and 
theater-level missiles are the most widespread battlefield 
nuclear asset, precise independent navigation systems render 
high-explosive/fragmentation tactical and theater-level mis­
siles a pinpoint strike capability. Some of these munitions can 
be tipped with innovative warheads specially intended against 
rear-based enemy armor groupings.

Tactical and theater-level missiles are used as part of missile 
systems that also include assets designed to prepare missiles 
for launch, launch and guide the missiles, and accomplish 
other missions. Most modern missile systems are based on a 
wheeled chassis with a cross-country capability.

In Russia, first practical rockets and missiles were developed 
and made by Sergei Korolyov and his design team at the 
Special Design Bureau of the NII-88 research institute. The first 
Russian missile was the 270-km ballistic R-1 (SS-1A Scunner) 
whose first flight test series began on September 17,1948. The 
missile entered the Soviet inventory on November 25,1950.

The late 1950s and 1980s saw the second generation of 
Russian missiles becoming operational. In 1955, a system with 
the 8A61 theater-level missile (SS-1 B Scud), and in 1957-the 
8K11 system with a nuclear-tipped Scud derivative were com­

missioned for service. These munitions were 
more compact and lighter than their prede­
cessors, and had a longer operational range: 
the upgraded version had a launch weight of 
5.8 metric tons, a 989-kg nuclear warhead, 
and a range of 50km to 300km.

In 1965, the Soviet Army received the then 
cutting-edge Temp-S 9K76 missile system 
with the two-stage solid-propellant 9M76 
(SS-12 Scaleboard) missile with the range of 
300km to 900km. Missile brigades in field 
armies and fronts had 12 to 18 such systems 
each.

The third generation of Soviet rocketry 
began with the unique 9K714 Oka system 
with the solid-propellant 9M714 (SS-23 
Spider) missile (operational range 50km to 
400km). The Oka, with its latest tactical and 
technological solutions, was a new step in 
the development of the surface missile 
capability. Its greatest improvement was 
accuracy.
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KeTa P-1 (aa/ibHOCTb noneTa 270 km) CTapTOBana 17 cohtaópa 
1948 r., a 25 hoaôpa 1950 r. ee npunstnn Ha Boopyxenwe.

Bo BTopoii nonoBMHe 50-x rr. m b 80-e rr. XX BeKa 6binn paa- 
paôoTaHbi m npnH9Tbi Ha BoopyxeHue paKeTHbie KOMnneKCbi 
BTOporo noKoneHMa: b 1955 r. - paKeTHbiPi KOMnneKC c one- 
paTUBHO-TaKTHiecKOM paKeroPi 8A61, a b 1957 r. - KOMnneKC 
8K11 c paKeTOii, KOTopaA npeflCTaenana coôoPi MOflepHMsa- 
unio 8A61, npncnocoóneHHyio ana Hecenna 6onee TAxenoPi 
SoeBoPi aacTM c aaepHbiM aapaaoM. 3th paKeTbi HMenw 3Ha- 
HHTenbHo MeHbiiiMe raOapuiTbi h Macey. B 1962 r. Ha Boopyxe- 
Hwe npMHaT paKeTHbiPi KOMnneKC 9K72 c paKeroPi 8K14, mmbb- 
aiePi 6onee coBeptueHHyio KOHCTpyKitwo: npn cTapTosoPi 
Macce paKeTbi 5,8 t m AflepnoPi SoeBoPi aac™ MaccoPi 989 kt 
OHa MMena aanbHOCTb noneTa ot 50 n,o 300 km.

B 1965 r. Ha Boopyxenne CyxonyTHbix boPick nocrynnn Becb- 
Ma coBeptueHHbiPt paKeTHbiPi KOMnneKC 9K76 «TeMn-C» c n,syx- 
CTyneHaaTOM TsepAOTonnMBHoPi paKeraPi 9M76, .panbHOCTb no­
neTa KOTopoii cocTaenana ot 300 ao 900 km. YKaaaHHbiMM m no- 
cneayiotuMMH KOMnneKcaMM BOOpyxanncbapMeiicKne m cppoH- 
TOBbie paKeTHbie 6pnraabi (no 12-18 nycKOBbix ycTaHOBOK).

PaKeTHbiM KOMnneKCOM TpeTbero noKonenua aenanca npn- 
hatbiPi Ha BoopyxeHwe b 1980 r. coBepaieHHBiPi m yHMKanBHBiM 
KOMnneKC 9K714 «ÛKa» c TBepaoTonnMBHoPi paKeraPi 9M714 
(aanbHOCTb noneTa ot 50 ao 400 km). B 3tom KOMnneKce 6bi-
nn BonnotaeHbi caMbie nocneaane aocTHxentta HayKM m Tex- 
hmkm Toro nepwoaa, peanui3OBaHbi HOBbie TexHunecKMe pe- 
lueHna, 3HaHMTenbHO paCLUnpnBaine SoeBbie bosmoxhoctm 
paKeTHoro BOopyxeHMA CyxonyTHbix boPìck. B nepsyio one- 
peab cneayeT otmotmtb 3HaaMTenbHoe noBBiiueHMe tomhoctm 
nonaaaHns paKeTbi b uenb. 
OchobhoPì cnocob npuiMeHe- 
hma - nycK c MapiLia c nenoa- 
TOTOBneHHoPi b Tonoreoaean- 
HeCKOM OTHOLUeHMM HO3MUMM, 
6e3 Bbixoaa pacnera m3 py6- 
km nycKOBoPi ycTaHOBKM. floa- 
roTOBKa m npeacTapTOBoe 
npnitenHBanne ocymecTBnA- 
nncb b ropn3OHTanbHOM no- 
noxeHwn. noaroTOBKa m nycK 
paKeTbi 6binn nonnocTbio aB- 
TOMaTM3npoBaHbi. PaxeTa 
HMena bosmoxhoctb npe- 
oaoneHMA npoTMBOpaKeTHoPi 
oôopoHbi.

OaaaKO coBeptueHHO He- 
OSOCHOBaHHO 3T0T KOMnneKC 
no iioroBopy c CLUA ot 8 aeKaôps 1987 r. 6bin nnKBuawpOBan 
(xota noa Hero nonaaann TonbKO paKeTbi c aanBHOCTBio 
CTpenbSbi 500 km m 6onee). CyxonyrHbie BoPicKa ocTanncb 
6e3 coBpeMeHHoro onepaTMBHO-TaKTMHecKoro paKeTHoro 
KOMnneKca.

B 2003 r. paapaSoTaH m npMHAT Ha Boopyxenuie hobcPìlumPi 
KOMnneKC (B3aMeH «Oku») - «McKaHaep-3». B hokotopom po- 
ae oh ABnaeTca ananoroM cBoero npeaiaecTBeHHMKa, ho 6o- 
nee coBepmeHHBiM. Bnaroaapa peanM3auun upmhatbix MeTO- 
aoB ynpaeneHMA m HaseaeHMA, ynpasneHMio noneTOM Ha BCePi 
TpaeKTopMM, aiMpoKOMy HaSopy moluhbix Goobbix nacTePi m 
oôecneHeHMio KOMnneKCMpoBaHMA SopTosoPi cmct6mbi ynpa- 
BneHMA (CY) C paanMHHbIMM CMCTeMaMM KoppeKUMM m caMO- 
HaBeaeHMA, a TaKxe bbicokoPi bopoathoctm BbinonneHMA 6o- 
esoPi 3aaanM b ycnoBMAx aKTMBHoro npoTMBOaePicTBMA npo- 
TMBHMKa TMnoBbie uenM nopaxaiOTCA sanycKOM Beerò 1-2 pa- 
KeT, hto no 3<t><t>eKTMBH0CTM SKBMBaneHTHO npMMeneHMio 
AaepHoro SoenpMnaca.

Bnepsbie b MMpe paxeTHbiPi KOMnneKC c aanbHOCTbio 
CTpenbSbi 280 km cnocobeH petuaTb Bee SoeBbie 3aaaHM c mc- 
nonb3OBaHMeM 6oeBbix HacTePi HeAaepHoro CHapAxeHMA m 
MMeeTase paKeTbi Ha nycKOBoPi ycTaHOBKe, hto 3HaHUTenbHO 
noBbiLuaeT orHeeyio npon3BoaMTenbHOCTb. «WcKaHaep-3» - 
paKeTHbiPi KOMnneKC XXI BeKa.

fpynna 14 PaKeTHbie m KOCMHHecKwe CMCTeMbi (KOMnneKCbi)

The missile could be launched on move, from an unprepared 
position, and to launch it the crew did not have to leave the 
cabin. All preparation and guidance procedures were automatic 
and could be accomplished in the traveling - horizontal - posi­

tion. The missile effectively 
penetrated missile defenses.

This missile system, howev­
er, was unreasonably decom­
missioned under the Soviet- 
U.S. disarmament treaty of 
December 8, 1987 that cov­
ered only missiles with a range 
of over 500km. The Soviet 
Army in effect lost a theater­
level missile capability.

An effective replacement, the 
lskander-3, was developed only 
in 2003. It is similar to the Oka, 
though technologically superior. 
Typical targets are hit by the first 
or second missile at a probabili­
ty that makes the Iskander 

probably as effective as a tactical nuclear missile thanks to latest 
guidance and control techniques, fully controlled trajectory, a 
wide range of powerful warheads, compatibility with various bat­
tlefield information systems, and high anti-jamming capability.

The Iskander-E, «the 21st-century weapon», is the first 280- 
km missile system in the world that can effectively accomplish 
all typical missions using conventional warheads.

Group 14 Guided missiles
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Boenpunacbi BoopyxeHus CyxonyTHbix bomck

OnepaTUBHO-TaKTunecKne paKeTbi

Army Munitions

Theater-level missiles

OnepaTWBHO-TaKTMHecKaa paKeTa 
9M723K1 BbicoKOTOHHoro KOMnneKca 
«WcKaHflep-3»

The 9M723K1 
theater-level missile 
(Iskander-E)

npeflHa3HaHeHaxi/i9 nopaxeana orneBbix cpeflCTB npoTMB- 
HUKa, KOMaHflHbIX OyHKTOB M y33OB CB93H, TaKTMHeCKOkl 3BMa- 
14MM Ha aapoapoMax, oSwktob riBO u nPO, flpyrnx saxHbix 
ManopaaMepHbix peneri b rnyôuHe onepaTUBHoro noorpoe- 
HMP BOkiCK npOTUBHHKa.

The missile is used against weapons systems, command 
and communications posts, tactical aviation on airfields, air 
and missile defenses, and other priority small targets in the 
enemy rear.

Tpynna 14 PaKeTHbie m KOCMusecKwe cucTeMbi (KOMnneKCbi)

(KOMnneKCbiï M

Group 14 Guided missiles

npnHpunnanbHan cxeMa 
paaMemeHna anetvieHTOB 
ynpaBnneMOii ronoBHOM nacm
1 - OTO; 2 - MHepunanbHbiii 6/iok; 3 - 6op- 
TOBue BbiHwcriMTenbHbie MawwHbi; 4 - 6o- 
eeaa aacrb; 5 - npeoopasosaTenb Ha- 
npsi)«eHWs; 6 - 6noK cmpobom aneKTpoHu- 
km; 7 - uctomhuk aneRTpoanepruu; 8 - py- 
neeaH Mamnna.

Guided missile warhead elements
1 - Optical homer; 2 - Inertial unit; 
3 - Onboard computers; 4 - Explosive; 
5 - Voltage converter; 6 - Power elec­
tronics unit; 7 - Power source; 8 - 
Steering engine.

76 Class 1470 Guided missile systems, complete



OnepaTMBHO-TaKTMHecKne n TaKTnnecKne paKeTbi, óoeBbie MacTW Tactical and theater-level missiles and warheads

CxeMa <pyHKi(noHnpoBaHwa ynpaBsineMoü ronoBHOii nacm paKeTbi c onTnsecKOM ronoBKoCi caMOHaseAeHM« 
Operatuin of Guided Warhead Fitted with Optical Seeker

MÇy KOMnneKcnpyeTCs co cnyrHHKOBOñ 

HaBkirauHOHHOM cuctcmoií (CHC)

The inertial guidance system is integrated with 
satellite navigation system

MOY KOMnneKCMpyeTca c 

BblCOKOTOMHblMM CMCTeMaMM’ 
caMOHasefleHM« (BCCH)

The inertial guidance system 
is integrated with high-accu­
racy homing systems

PyneBbie npnBOflfai
Control surfaces

npviöopHbiü OTCeK 
Electronics unit

KoMnneKT naaeMHoro oSopyAOBaHPin, 
oöecneHMBaioutMA npeflCTapTOByio noßro- 
TOBKy, KOHTponb, nycK paxeT n pernaMCHT- 
Ho-TexHMMecKoe o6cny>KMBaHue

The ground equipment is used to carry out 
prelaunch preparation of missiles as well as 
their check-out, firing and in-service main­
tenance

PaKeTHbie KOMnnexcbi TaKTMHecKoro n onepaTUBHO- 
TaKTMHecKoro HasHaHeHMs
Operational-tactical and tactical Missile Systems

1
2
3
4
5

- npuBop SoproBon aneKTpoHMKn;
- 6aok flVC (aamnKOB yrnoBbix CKopocTeii);
- KOMaHflHO-rnpocKonMMecKMki npn6op (Km);
- onoK aneKTpoHWKn Krn;
- BbiHMcnme/ibHan Matunwa

- electronics package;
- angle-rate sensor;
- gyroscopic unit;
- gyroscopic unit electronics package;
- computer

TaKTMKO-TeXHMHeCKVie XapaKTepWCTWKM Basic Characteristics

CiapTOBan Macca paKeTbi, kt 3800
Macca ronoBHOü nac™, kt 480
Bufi CHapflxeHna OCKOnOHHO- 

rpyracHae, 
KacceTHaa, 
paaneTHoro Tuna

Tun ABnrarenn paKeTbi PATT
Tnn CHCTeMbi ynpasneHMfl MHepunanbHaa 

(KOMnneKcnpyeMaa 
c onTkiaecKoñ rCH)

ZlanbHOCTb nycKa, km:
MaKCUManbHan 280
MKHUManbHan 50

nonoxemie paKeTbi npn npnuenwBaHun 
yron noflbeMa HanpaBjiaioiueil

ropuaoHTaabHoe

npn nycKe, rpaa. 91,5
Tun macen KonecHoe

Launch weight, kg 3,800
Warhead weight, kg 480
Available warhead types high-

Engine

explosive/ 
fragmentation 
cluster 
solid-propellant

Guidance inertial (compatible

Operational range, km: 
maximum

with an optical 
homing head)

280
minimum 50

Target lock-on position horizontal
Launch elevation angle, degrees 91.5
Chassis wheeled

fpynna 14 PaxeiHbie m KOCMWHecKue CHCreMbi (KOMnneKCbi) Group 14 Guided missiles
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Boenpnnacbi BoopyxeHns CyxonyTHtix bomck Army Munitions

OnepaTMBHO-TaKTMHecKafl paKera 8K14 
H3 cocTaaa OTPK 9K72

The 8K14 theater-level 
missile (9K72)

npeflHa3HaHeHa ona nopaxeana aaxHbix oôbexTOB, Haxo- 
flALunxca b TaKTMHecKoii 3OHe n onepaTMBHOü rnySune pacno- 
noxeHna bohcx npoTMBHuixa.

The missile is used with the 9K72 system against tactical and 
theater-level priority targets in the enemy rear.

The missile has a turbo-pump liquid-propellant engine working 
on the TM-185 kerosene and the AK-27I nitric acid-based oxidiz­

HcnonbsyeTCA b cocTase paxeTHoro xoivinnexca 9K72.
PaxeTa CHaSxena xhakocthbim paxeTHbiM flBuraTeneM c 

TypôoHacocHOvi CMCTeivioùi noflann TonnviBa. KoMnoHembi to- 
nnnBa: ropioMee - xepocnH TM-185, oxncnmenb - AK-27I4 Ha 
ocHOBe a3OTHOii KMcnoTbi. CncTewa ynpaeneHMA - aBTOHOM- 
Haa MHepuManbHaa, paboTaioiuas to/ibko Ha axTMBHOM ynacT- 
xe TpaexTopHH. KoMaHflHbie npwóopbi - rnporopw3OHT, rnpo- 
BepTMxaHT, rMpoMHTerpaTop npoflonbHbix ycxopeHMÌi, Bbina- 
toiitMPi xoMaHfly Ha obnyneHMe (OTcenxy) Tarn, h mpocxonn- 
MecxHui MHTerpaTop Soxobbix ycxopennri. YnpaBnsiouLMe opra- 
Hbi - raaoBbie n aapoAnnaMHHecxHe pyrin. FonoBHas sacTb - 
HeoTflenaeMaa, cweHHaa, c ôoeBOùt Hactbio cjryracHoro fleii- 
CTBHA.

/Ina nuTaHMA ôopTOBOii annapaïypbi b paxeTe npHMeneHbi 
aMnynbHbie baTapen, 3afleücTByeMbie nepe« nycxoM w He 
Tpe6yx>inwe noasapaaxn.

OSbeMHO-BecoBaa sanpasxa xoivinoHeHTaMH Ton/inea 
oSecneHMBaer npaxTntecxM nocTOSHHbiii see 3anpaB/ieHHO- 
ro TonnwBa, MCxnxjHaeT HeoSxoaMMOCTb npoBeaeHuia apena- 
>xa npM M3MeHeHMM TeivinepaTypbi h oôecneHMBaeT Sonee 
ciabnribHyio waxen Maa bHyio rapaHTHpoBaHHyra aanbHOCTb 
CTpenbôbi. npoayexoii xawepbi cropanna aBnrarens cxaTbiM 
BoaayxoM nocne OTceaxn Tarn aBnrarens aocTwraeTca Ma- 
ribiM pasSpoc HMnyribca nocneacTBHa. npMHyawTenbHoe 
Topwoxenne TypSonacocHoro arperaTa nocne OTceaxw Tarn 
CHMxaeT BpeaHoe BnnaHne rwpocxonnHecxoro MOMeHTa Ha 
naccMBHOM yaacTxe TpaexTopnn.

er. The independent inertial 
guidance system works only 
at the active stage of flight 
by the signals of an azimuth 
gyro, a pitch gyro, an axial 
acceleration integrator gyro 
(cuts off thrust), and a later­
al acceleration integrator 
gyro, activating stabilizing 
fins and jet vanes.

The high-explosive war­
head is interchangeable 
but non-detachable.

The avionics are powered 
by single-use self-activat­
ing non-rechargeable bat­
teries activated before the 
launch.

The ratio of fuel compo­
nents is controlled by the 
weight as well as by the vol­
ume, which diminishes 
weight fluctuation, rids 
maintenance personnel of 
necessary temperature 
drainage operations, and 
ensures more stable guar­
anteed maximal range of 
fire. The combustion cham­
ber is purged by com­
pressed air after the thrust 
is cut off, which diminishes 
error momentum. As the 
thrust is cut off, the turbo 
pump is decelerated to 
diminish the gyroscopic 
torque error at the passive 
stage of flight.

klHflexc EH 8044 8045 Index 8F44 8F45
Tun BH OyracHas 4>yracHas Warhead high- high-explosive

C aKTMBHOM explosive with active
OOOBOHKOM jacket

Tun B3pbiBaTenbHoro Fuse impact impact
ycTpoiicTBa KOHTaXTHbIM KOHTaKTHblM Weight 994 1,000
Macca BH 994 1000 Caliber, mm 880 880
Kannôp, mm 880 880 Length, mm 2,650 2,650
finwHa BH, mm 2650 2650

Fpynna 14 PaxeTHbie h KOCMunecKMe cwcTeMbi (KOMnneKCbi) Group 14 Guided missiles
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OnepaTMBHO-TaKTMHecKne m TaKTMnecKne paKeTbi, óoeBbie Mac™ Tactical and theater-level missiles and warheads

flnaMeïp Kopnyca, mm

XUiMHa paireTbi, m
Pa3Max CTaónnnaaropoB, m
CTapTOBaa Macca paxerbi, t

AanbHocTb cipenbôbi, km:
MaKCMManbHan
MHHHMa/ibHan

880 
11,16
1.8 
5,842

300 
50

Case diameter, mm 
Missile length, m 
Fin span, m 
Launch weight, mt 
Range of fire, km 

maximum 
minimum

880
11.16
1.8
5.842

300
50

OnepaTHBHO-TaKTHHecKaa paKeTa 
9M714 M3 cocTaaa OTPK 9K714 «OKa»

The 9M714 theater-level 
missile (Oka)

rtpep,Ha3HaMeHa ana nopaxeHua saxHbix oôbeKTOB, Haxo- 
flAutuxca b TaKTunecKOM 3OHe m onepaTMBHoii raySnne pacno- 
noxeHMA BoticK npoTMBHUKa.

l/lcnonb3yeTCA b cocTaee paxeTHoro xoMnnexca 9K714.
Paxeia CHabxena fleyxpexmviHbiM oflHoxaiviepHbiM paxeT- 

HbiM flBuraieneM c MOHobnoMHbiM aapnuoM CMeceeoro Teep- 
floro TonriMBa. FlepBbiùi pexuM paôoTbi nBwraTena - cTapTo- 
Bbiii, xapaKTepnayeTca noBbiiueHHOùi Tsirofi. fipn btopom pe- 
xuMe Tara CHMxaeTCa. 3tmm nocTnraeTca yeenuMeHue Bbico- 
Tbi KOHpa aKTUBHoro yaacTKa u, cooTBeTCTBeHHO, CHUxenue 
BanaHMa aTMOC<t>epHbix BO3MyiueHnii. flewraTenb nweeT 6nox 
oÔHyaeHMA (otcomkh)Tarn.

CncTeMa ynpasneHna - aBTOHOMHaa MHepunaabHaa, pa6o- 
Taiomaa Tonbxo Ha axTnsHOM ynacTxe TpaexTopnu. KoMaH/j- 
Hbiü npubop - TpexocHbiü rnpocTa6nnM3aTop, Ha nnaTcfiopMe 
KOToporo pa3MemeHbi Tpu rupouHTerpaTopa nnHeiiHbix ycxo- 
peHMùi. B cocTae cucTeMbi ynpasneHna bxohmt BU.BM. Ynpa- 
BaaioLLiMe opraHbi - aaponuHaMUHecxMe peuieTaaTbie pynn- 
CTaSunnsaTopbi u rasoflUHaMnnecxue pa3pe3Hbie ynpaB/iato- 
mue conna, sannTbiBaeMbie ot flBuraTena. no KOManne CY b 
KOHpe aKTUBHoro ysacTxa TpaexTopnu npon3BOflHTca OTcea- 
Ka Tarn a,BwraTena (BcxpbiTue okoh b flBuraTene). OcobeHHO- 
CTbio ynpaBneHwa paxeTofi aBnaeTca npuweneHue HaeecHbix 
TpaexTopnn npn nycxax Ha MMHUManbHyio m npoMexyroHHbie 
naabHOCTU, mto noBbiutaeT BepoaTHOCTb npeononeHna cuc- 
TeMbi npoTMBopaKeTHOM oSopoHbi npoTMBHHKa.

TonoBHaa aacTb - OTflenaeMaa, c xacceTHOü boeeoii Ma- 
CTbio, CHapaxeHHOii ocxonoMHbiMu 6oeebiMn aneivieHTaMM.

Tpynna 14 PaKeTHbie m kocmmhockms CHCTeMbi (KownneKCbi) 

Knacc 1470 YnpaBiweMbieparerti m paneTw-HOCHTenu

The missile is used with the 9K714 system against tactical 
and theater-level priority targets in the enemy rear.

The missile has double-mode single-chamber rocket 
engine with a single-unit propellant charge. At the boosting 
stage, the thrust is higher than at the main stage of flight to 
propel the missile higher into the air at the active stage to 
diminish atmospheric errors. The engine has a thrust cutoff 
unit.

The independent inertial guidance system works only in the 
active stage of flight by the signals of a three-axis integrator 
gyro processed by a computer activates grid fins and jet vanes 
fed by the main engine.

In the end of the active stage, the guidance system cuts off 
the thrust by opening windows in the engine case. At minimal 
to intermediate distances, the missile follows a high-arch tra­
jectory, which raises the probability of successful penetration 
of enemy missile defenses.

The cluster warhead detaches at a high altitude, deceler­
ating the missile body and dispensing fragmentation sub­
munitions.

The missile’s maneuverability enables it to hit targets with­
in a sector of ± 90’ around the initial course. The launcher has 
an automatic gyro to automate lock-on before the launch. All 
preparation and lock-on operations are accomplished before 
the launch as the missile lies horizontally on the launch vehi­
cle, which helps conceal the launch, especially if the launch 
vehicle is camouflaged or dug up. in the traveling position, 
the missile does not reveal the launcher as the launch hatch-

Group 14 Guided missiles
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FonoBHan nacTb OTnenneTcn Ha ôonbujoüi BbicoTe c npwvieHe- 
HweM TopMoxeHHH paKeTHOti nac™.

Paxeia cnocoÔHa nopaxaib genu, Haxoflsnnneca b ceKTO- 
pe ±90’ ot HanpaBneHMA CTpenbôbi 3a chst Manespa Ha 
TpaeKTopwM. npHpe/iHBaHMe paxeTbi nonnocTbio asTOMa™- 
3MpOBaHO (Ha nycKOBOii ycTaHOBxe npuMenen rupoxoMnac 

es are uncovered and the launcher is elevated within several 
seconds.

On routine high alert service, the power is usually cut off 
from the missiles and equipment of the launch vehicle to help 
prolong endurance and service life.

The elevation angle is the same for any distance.
C aBTOMaTMHeCKMM CbeMOM 
aaHHbix). rioflroTOBKa k nycxy 
n npnpejiMBaHMe npow3BOflST- 
ca npu ropnaoHTanbHOM nono- 
xeHUH paxeTbi Ha nycKOBOfi 
ycTaHOBKe (fly). Oto no3Bona- 
eT OCyUteCTBHATb CKpblTHyiO 
noflroTOBKy n nycK paxeTbi c 
ny, 3aMacKnpoBaHHOii TaOenb- 
HblMM MaCKMpOBOHHbIMM Cpefl- 
CTBaiviM n Haxoziautevica b oko- 
ne. PaxeTa He aewiacxupyeT 
nycxosyx) ycTaHOBxy; pacxpbi- 
Twe xpbitiiex ny m npnflaHwe 
yrna BO3BbiweHHH Hanpaenaio- 
meCi npou3BOA9Tca 3a He- 
CKonbKO cexynn nepea nycxoM 
paxeTbi. npH HaxoxaeHMM ny b 
coctoshhh OoeBoro aexypcT- 
ea annaparypa ny m paKeT 
odecTOHHBaeTcm Othmaoctu- 
raeTCR HeoSxoflMMaa npoaon- 
xMTenbHocTb HenpepbiBHoro 
HaxoxaeHHH SaTapew vinw ny 
Ha ôoeBOM aexypcTBe n co- 
xpaHeHkie pecypcoB paôoTbi 
annapaTypbi n arperaTOB. Ha 
Bcex aaribHOCTsx nycK paxeT 
npon3BoanTcn npn ooctoîih- 
hom yrne BO3BbiuieHUii nanpa- 
Bnsuoiaeii.

flnaMerp Kopnyca, mm 974
.Hama paxeTbi, m 7,315
Pa3Max CTa6nau3aTopoB, m 1,948
CTapTOBas Macca paxeTbi, t 4,63
flanbHOCTb CTpeabôbi, km:

MaKCMMaabHas 300
MUHMManbHaa 50

Tun EH KacceTHaa
c OE3 9H255

KonnnecTBO OE3, lut. 95
Dnomaab paccenBaHna, ra -12
Macca ôoeBoü nacm, kt 783
Kannôp ôoeBOü wac™, mm 880

XapaKTepwcTMKM ocxonoMHoro 6oesoro aneweHTa 9H225

Macca, xr 4,0
Kann6p, mm 64
XUima, MM 323
Macca BB, xr 0,68(A-IX-1 )
Kopnyc BHyrp. 

poMSnaecxoe 
pn<fineHiie

Macca ocKonxa, r 0,5-5,0
KO/lHHeCTBO OCXO/1XOB, LUT. 440
V. (90’), m/c 1500

yron pasaeta ocxopxob, rpaa. 18
Tun CTa6unn3aropa napauiKTTHbiii
Tun By HeXOHTaKTHblil

Characteristics of the 9N225 submunition

Case diameter, mm 974
Missile length, m 7,315
Fin span, m 1,948
Launch weight, mt 4.63
Range of fire, km:

maximum 300
minimum 50

Warhead index 9N74K
Warhead type cluster with 9N255

submunitions
Number of submunitions 95
Covered area, hectares -12
Warhead weight, kg 783
Warhead caliber, mm 880

Weight, kg 4.0
Caliber, mm 64
Length, mm 323
Payload, kg 0.68(A-IX-1)
Case rhomb-grooved
Fragment weight, g 0.5-5.0
Number of fragments 440
V« (90‘), mps 1,500

Fragment beam angle, degrees 18
Stabilization parachute-

stabilized
Fuse proximity

Tpynna 14 PaKeTHbie h rocMMsecKMe cucTeMbi (KOMnneKCbi) Group 14 Guided missiles
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OnepaTHBHO-TaKTHHecKaa paKera 
9M76B KOMnneKca «Tewn-C»

The 9M76B 
theater-level missile (Temp-S)

npeflHa3HaHeHa ana nopaxenna oflMHOHHbix, rpynnOBbix n 
nnotuaflHbix HenoflBuxHbix peneri b myôMHe oSopoHbi npoTMB- 
Hw<a. «Teivtn-C» - nepsbiii OTPK c TBepAOionnnBHOvi ynpaenn- 
eMori paxeTOM. flycx ocymecTBnsieTCB c naseiviHbix MoônnbHbix 
nycKOBbix ycTaHOBOK. OSorpesaeMbiü xoHieviHep saiunmaei 
paxeTy or MexaHnHecxwx noepex/ieHnfi n arivioc4>epHbix ocafl- 
xob. B xofle npeACTapTOBOü nofl,roiOBxn nocne noflbeivia b Bep- 
TMxanbHoe nonoxenne cTBopxn xoHTeüHepa 951230 pacxpbisa- 
KDTC51, paxeTa ociaeica 3a<t>nxcnpoBaHHori BepTnxanbHO na 
CTapTOBOM crone, a xoHTeiiHep onycxaerca Ha nycxoByio ycia- 
HOBxy n aaxpbiBaercA.

The missile is used against point and area targets/groupings 
deep in the enemy rear.

The Temp-S was the first theater-level missile system firing 
a solid-propellant guided missile from a ground-based mobile 
launch vehicle. The heated 9Ya230 container protects the 
missile from mechanical and atmospheric impact. During 
launch preparation, the open container is raised vertically, 
leaving the missile standing on the launch pad, and then clos­
es and folds back.

XtanbHOCTb nycxa, km 
Macca paxeibi, xr 
Tun ronOBHOü nacru

Macca ronoBHOii naciu, Kr 
ToMHOCib crpenbôbi (KBO), m 
Hncno cryneHeii 
Bnp Tonnnsa 
flnuHa paxeibi, m 
flnaMerp paxeibi, m 
Ciapioean Macca, Kr 
CncieMa ynpaeneHun

900
He 6onee 9100 
MOHOÔnoHHas c 
apepHbiM aapwoM 
1250
1000
2
leepAoe 
12,38 
1,01
9400
MHepuwaribHasi

Operational range, km 900
Missile weight, max, kg 9,100
Warhead single,

nuclear
Warhead weight, kg 1,250
CEP, m 1,000
Number of stages 2
Propellant solid
Missile length, m 12.38
Missile diameter, m 1.01
Launch weight, kg 9,400
Guidance system inertial

fpynna 14 PaKeTHbie m KOCMunecKMe CHCTeMbi (KownneKCbf) Group 14 Guided missiles
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TaKTHHecKne paKeTbi

Tactical missiles

ynpaBnsieMas TaKTiiHecKaa panera 
9M79 TPK «Tonna»

The 9M79 tactical 
missile (Tochka)

npeitHasHaneHa ana ornesoro nopaxeHUA eaxHbix Mano- 
pasMepHbix w TOHeHHbix peneii, HaxoflALuutxcA b TaxTunecxori 
30He pacnonoxeHMA boììcx npoTUBHMxa.

PaiceTa He MMeeT Snoxa oSnyneHns (OTceHxn) tath flBuraTenA 
n ynpaBnaeTCst Ha seen TpaexTopmi c nowioiubio aapoauHaMn- 
HecKMx pyneii peiueTHaToro Tuna. /Via ynyHtueHna ynpae/iAeMO- 
CTM Ha Kopnyce paxeTbi ycTaHOBneHbi xpbinbA Manoro yp/iune- 
hua, cxnaflbiBatoLUMeca npn TpaHcnopTnpoexe. fleuraTenbHaA 
ycTanoBKa paxeTbi paboTaeT Ha CMeceBOM TBepaoM Tonnnee c 
bonee bwcokhm yuenbHbiM uMnynbcOM tatm, Hew b npe/iuiecT- 
ByioLnnx HeynpaBAAeMbix paxerax, mto aano BO3MOXHOCTb chh- 
3MTb CTapTosyK) Maccy paxeTbi. PaxeTa MoxeT xownnexTOBaTb- 
ca ocxojiOHHO-<t>yracHoii win xacceTHoii boeBbiMn sacTAMW 
flnA oSecneHeHMA Bbicoxon atJxjjexTUBHOCTU ocxonoHHo-0y- 
racHon boeeon tac™ cncTewa ynpaBnenuA npon3BOAHT Ha xo- 
HeMHOM ynacTxe noneTa aBTOMaTniecxnii aosopoT paxeTbi no 
Tanraxy na saaaHHbiui y ran, npn xoropoM obecnennBaeTCA 
Hanbonee onTUManbHbin paaneT ocxotixob. flOApbis Taxon BH 
npon3BOanTCA Ha aapaHHon BbicoTe no xOManae, nocTynara- 
men OT naaepHoro aaTHnxa smooth. KacceTHaA boeeaA MacTb 
CHapAxena ocxonoMHbiMM boeBbiMn aneineHTaMn.

CncTewia ynpaBneHna paxeTbi - aBTOHOMHaA nHeppnanb- 
HaA, nocTpoeHHaa Ha 6aae TpexocHoro rnpocTaBnnnaaTopa, 
Ha nnaT<t>opMe xoToporo paaMemeHbi asa rnponHTerpaTopa, 
Bbiflaiomnx nH4>opMau,nio An a ynpaenennA no aa/ibHOCTn n bo- 
xoBon CTaônnnaapnn. FnpocTaônnnaaTop MMeeT rnpoônoxn c 
«cyxnM» LuapnxonoflUjnnHnxoBbiM noflBecoM onop. Taxon 
npnSop ne TpebyeT cnepnanbHoro oSorpeea nepea nycxoM. B 
HCy peannaoBaH oflHOxoopanHaTHbin motoa ynpaBneHna 
aanbHOCTbio cTpenbôbi, npn xotopom paxeTa Ha Hncxo/jAmeM 
ynacTxe Tpaexropnn BbiBOflnTCA na HaxnoHHyio nnnn» perynn- 
poBannA, npoxoflAtnyio Hepea TOHxy npnuenneaHnA. BbiBOfl 
paxeTbi Hannnnio perynnpoBannA npoBoanTCA no nporpaMMe 
ymaTanraxa, xoTopaa aaaaercA b <|>yHxpnn Texymen HaxnoH- 
Hon xoopanHaTbi, OTHeceHHon xaaaaHHon naxnoHHon aanbHO- 
c™ CTpenbSbi (aanbHoc™ ao nnnnn perynnpoBannA). Bbico- 
xaa TOHHOCTb CTpenbSbi oSecneHnsaeTCA 6ea MeTeoaoHan-

The missile is used against small and point priority targets in 
the tactical rear.

The 9M79 has no thrust cutoff schemes and is controlled 
from start to hit by grill-type rudders and low-aspect folding 
wings

The solid-propellant power 
plant provides a higher 
thrust-to-weight ratio, which 
results in lower launch weight 
compared to earlier unguided 
versions. The missile can 
carry a high-explosive/frag- 
mentation or a cluster war­
head. At the terminal stage, 
the smart guidance system 
pitches the missile up or 
down automatically, depend­
ing on where the target is, to 
provide as much firepower as 
possible directed onto the 
target as the explosive charge 
is detonated at a preset alti­
tude sensored by a laser 
altimeter. Cluster warheads 
typically carry fragmentation 
submunitions.

The independent inertial 
3D-gyro-stabilized guidance

rpynna 14 PaKentbie h kocmmhcckhg cucTeMbi (KOMnneKCbi) Group 14 Guided missiles
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OnepaTMBHO-TaKTMHecKne u TaKTunecKne paKeTbi, óoeBbie MacTW Tactical and theater-level missiles and warheads

poBaHun aTMOC<t>epbi h 6ea xaxwx-nnôo ycTaHOBox b ABuraTe- 
ne patte™, KOTopbie npeflycMaTpwBanncb Ann HeynpaBnaeMbix 
paxer PaxeTa cnocoôna nopaxaTb u,enn, Haxoflamneca b cex- 
Tope ± 15° OT HanpaBJieHna CTpenbbbi 3a caeT Manespa Ha Tpa- 
eKTopMU. rioaroTOBKa k nyciry n npumeriMBaHne npon3BCWT- 
ca npn ropw3OHTanbHOM nonoxenuui paxeTbi Ha nycxoBoii yc- 
TaHOBKe. 3to nossonaeT ocyiuecTBnarb cxpbiTHyio noproTOBKy 
n nycK paxeTbi c ny, 3aMacxnpoBaHHOM TaSenbHbiMM Macxnpo- 
BOHHbiMH cpe/iCTBaMH M HaxoflAiueucs b oxone. PaxeTa He ae- 
MacKMpyeT nycKOByio ycTanoBKy; pacxpbiTne xpbiiuex ny n 
npnaaHne yrna BO3BbiujeHna HanpaBnmoineü npon3BoaaTca 
3a HecKonbKo cexyHA nepea nycxoM paxeTbi. flpn HaxoxaeHMH 
ny b cocToaHMM 6oeeoro aexypcTBa annapaTypa ny w paxeT 
oSecTOHMBaeTca. 3thm aocjnraeTca HeoSxoatiMaa npoaon- 
xwTenbHOCTb HenpepbiBHoro HaxoxaeHwa barapen naw ny Ha 
SoeBOM aexypcTBe n coxpaneHue pecypcoe paôoTbi annapa- 
Typbi u arperaTOB. Ha Bcex aaabHOCTax nycx paxeT npousso- 
aMTca npn nocToaHHOM yrne BO3BbiiueHna HanpaBJiatoiaen 78’. 

system is based on two distance and transvrese stabilization 
integrator «dry» ball-bearing gyros that do not required pre­
launch heating. At the terminal stage, the one-dimensional 
guidance system aligns the trajectory to a tilted regulation line 
running through the target, calculated by the pitch angle pro­
gram associated with appropriate distances, providing high 
accuracy without meteorological data and any additional 
gadgets that earlier unguided versions required.

The heading maneuverability reaches ±15”. The missile is 
prepared for launch and locks on the target while it lies hori­
zontally on the launcher, which renders a dug-in and routinely 
camouflaged launcher a concealment and surprise advantage 
on the battlefield, as the launch hatches are uncovered and 
the launcher is elevated within several seconds.

On routine high alert service, the power is routinely cut off 
from the missiles and equipment of the launch vehicle to help 
prolong endurance and service life. For all distances, the initial 
launcher elevation is 78’.

XapaKTepncTMKM BH

9H1230 9H123K Index 9N123F 9N123K
Tun BH OCXOnOHHO- xacceTHas Warhead high-explosive cluster with 50

<t>yracHas c 0B3 9H24 9N24
(50 wt. ) submunitions

Tun By HeKOHTaXTHblki — Fuse proximity —
Macca TH (BH), xr 485 482 Payload, kg 485 482
KannSp, mm 650 650 Caliber, mm 650 650
flnnHa, mm 2365 2365 Length, mm 2,365 2,365
rtnoinaflb pacceMBaHMfl, ra - 9-10 Covered area, hectares - 9-10

Macca, kt

KanuiSp, mm

flnuHa, mm

Macca BB, xr
Kopnyc
Macca ocKonxa, r 
KOAMHeCTBO OCKOPKOB, UJT.
V» (90”), M/c

yron paanera ocxonxos, rpaa.
Tun craSunusaropa
Tun By

7,5
88
373
1,48(A-IX-2) 
pM4>neHbie xonbpa 
0,5-6,5
950
1330

17
neHTOHHblfi 
HeXOHTaKTHblli

Weight, kg 7.5
Caliber, mm 88
Length, mm 373
Payload, kg 1.48(A-IX-2)
Case ring-grooved
Fragment weight, g 0.5-6.5
Number of fragments 950
V»(90*),  mps 1,330

Fragment beam angle, degrees 17
Stabilization flying ribbon
Fuse proximity

fluaMerp xopnyca, mm 650
XInHHa paxeTbi, m 6,4
PaaMax pyneü-CTa6nnn3aTopoB, m 1,45
Pa3Max xpbinbes, m 1,35
CTaproBaA Macca paxeTbi, t 2
flanbHOCTb CTpenbôbi, xm:

MaxcnManbHaA 70
MHHHMa/IbHaA 15

Case diameter, mm 650
Missile length, missile 6.4
Fin span, missile 1.45
Wing span, missile 1.35
Launch weight, mt 2
Range of fire, km

maximum 70
minimum 15

TaKTWHecKan paKera 9M79-1 
M3 cocTaaa TPK «ToHKa-Y»

The 9M79-1
Tactical Missile (Tochka-U)

flpeaHasHaseHa xyin orneBoro nopaxenua BaxHbix Mano- 
pa3MepHbix u ToneHHbix qeneCi, Haxoflsmnxca b Taxrrwecxori 
3OHe pacnonoxeHMB boücx npoTMBHMxa.

Sensercs MoaepHM3npoBaHHbiM BapnaHTOM paxeTbi «Toh-

The missile, an upgrade of the Tochka missile, is used against 
priority point and small targets in the enemy tactical rear.

The improvements - a new more powerful engine, upgrade 
of some guidance and lock-on units - resulted in a much

Tpynna 14 PaKeTHbie m KOCMusecKMe CMCTeMbi (KOMnneKCbi) Group 14 Guided missiles
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Boenpnnacbi BoopyxeHns CyxonyiHtix bomck Army Munitions

Ka», fl™ paKeTbi paspaBoran hobbim flBuraienb c noBbiLueHHbi- 
mh anepreTHHecKUMu xapaKiepuciMKaMU. flo/tBepmncb nac- 
tumhoìì flopaóoTKe OTflanbHbie npn6opbi cuctsm yupasnem™ 
n npnueaMBaHna. B peaynbiaie MOflepHnaapuM 3HaHuienbHO 
yBenunena «a/ibnocib (flo 120 km) u noBbiiuena TOHHOCTb 
CTpenbôbi (b 1,4 paaa), mto pactunpnno ôoesbie bosmoxhoctu 
KOMnneKca. PaKeTazjonycKaeTCTbiKOBKy c panee coaflaHHbiMn 
OoeBbIMM H3CTAMH paKSTbl «TOHKa».

longer range (up to 120km) and higher accuracy (by factor of 
1.4). The missile is compatible with warheads made for the 
earlier Tochka version.

flnaMeip Kopnyca, mm 650 Case diameter, mm 650
Anuria paKeibi, m 6,4 Missile length, m 6.4
PaaMax pyneû-CTaSunuaaTopoB, m 1,45 Fin span, m 1.45
Pa3Max KpbinbeB, m 1,35 Wing span, m 1.35
CiapTOBas Macca paxeTbi, t 2,02 Launch weight, mt 2.02
flanbHOCTb CTpenbSbl, KM Range of fire, km

MaKCMManbHan 120 maximum 120
MMHUManbHaq 20 minimum 20

Tunbi 6oeBoü sacru AflepHas, Warhead nuclear,
OCKOnOMHO- high-explosive/
rjjyracHas, fragmentation,
KacceiHas cluster

Macca Soesoìi nacrn, kp 482 Warhead weight, kg 482
flnaMeip Soeson sacin, mm 650 Warhead diameter, mm 650
BpeMS nycKa, mmh.: Launch time, min:

M3 rOTOBHOCTK N?1 2 Launcher ready 2
c Mapina 17 Launcher on move 17

YnpaBBiieMa« TaKTunecKa« paKera 
9M790P «ToHKa-P»

The 9M79FR
Tochka-R tactical missile

84

npeflHa3HaHeHa a™ nopa- 
xeHusr pafluonoKauuoHHbix 
CTaHpuii, usnysaioinnx b hgko- 
Topbix fluanaaoHax aouh 
BonH.

BB/iaeTcn MoaepHU3npo- 
BaHHbiM eapuaHTOM paxeTbi 
«TosKa». CHaôxena naccuB- 
HOÜ paflnoTexHusecKOki ro- 
noBKori caMOHaBeaeHMA. Boe- 
Ban nacTb - 9H123ct>-p ocko- 
noMHo-<t>yracHas.

Group 14 Guided missiles

Class 1470 Guided missiles

rpynna 14 PaxeiHbîe h kocmhhcckmo CHCTBMbi (KOMnnexcbi)
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The missile is used against 
radars operating at certain 
frequencies.

The missile is a Tochka 
upgrade with a passive anti­
radar homing head and the 
9N123F-r high-explosive/ 
fragmentation warhead.



OnepaTMBHO-TaKTMHecKne m TaKTMsecKne paKeTbi, öoeBbie Maciw Tactical and theater-level missiles and warheads

TaKTMKo-rexHMHecKHe xapatcrepncTHKH

klH/jeKC PK 9K79
klHfleKC TH (BH) 9H123O-P
Tun BH OCKOBOHHO-

cpyrac. c DPTC
Tun By HGKOHTaKTHblM
Macca TH (BH), Kr 485
Kanuöp, mm 650
flnuHa, mm 2365

Missile index
Warhead index
Warhead

Fuse
Payload , kg 
Caliber, mm 
Length, mm

9K79 
9N123F-r
High-explosive/f rag­
mentation, inde­
pendently targetable 
Proximity 
485 
650 
2365

Basic Characteristics

flwaMeTp Kopnyca, mm 650
flnuHa paxerbi, m 6,4
Pa3Max pyneü-CTa6unn3aTopoB, m 1,45
Pa3Max Kpbinbes, m 1,35
CiapTosaa Macca paxeiw, t 2
flanbHOCTb CTpenböbi, km:

MaKcuManbHaa 70
MHHi4ManbHaa 15

Macca öoeeoü nacrn, Kr 482
flnaMeip öoeeoü nacru, mm 650

Case diameter, mm 650
Missile length, missile 6.4
Fin span, missile 1.45
Wing span, missile 1.35
Launch weight, mt 2
Range of fire, km

maximum 70
minimum 15

Warhead weight, kg 482
Warhead diameter, mm 650

HeynpaBjiseMaji TaKTunecKas paKeTa 
9M21 TPK 9K52 «Byna-M»

The 9M21 Luna-M 
tactical rocket (9K52)

FlpeßHa3HaHeHa ana nopaxenns BaxHbix obseKTOB npo- 
TutBHUKa b TaKTMMecKoti 3OHe nocTpoenun BOÑCK. Hcnonb3o- 
BaHMe npeaycMaTpMBaeTCB b cocíase paxeTHoro KoivinneK- 
ca 9K52.

Paxeia «Jlyna-M» co3flaHa b Bapnamax c pasnuHHbiMn 
TunaMn SoeBoii nacTu: 9M18<t> CHaSxena ocKonoMHO-0y- 
racHoít SoeBOM uacTbio, a 9M18K - KacceTHoñ Soeeoii na- 
CTblO.

The rocket is used as part of the 9K52 system against enemy 
priority targets in the tactical rear. Inventory includes the 9M18F 
high-explosive/fragmentation and the 9M18K cluster warheads.

Unlike all other solid-propellant rockets, the Luna-M is powered 
by three engines: the booster, the main engine, and the roll engine.

Before the launch, depending on the temperature, the 
loader selects an interchangeable collar of a standard set of 
collars with different critical sections and sets it to the engine.

Tpynna 14 PaKeTHbie n kocmhhbckmc CHCTeMbi (KownneKCbi) Group 14 Guided missiles
Knacc 1470 ynpasneembie panerei h panerbi-HOeuremi Class 1470 Guided missiles
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B OTnuHne OT Bcex npeßLuecTByiomMX nopoxosbix TP pa- 
KeTa «Jlyna-M» uMeer xtBnraTenbHyio ycTaHOBKy, coctos- 
myto uà Tpex ABnraTeneii: CTapTOBoro, MapiueBoro u abh- 
raTena npoBopoia.

PexMM paöoTbi MapweBoro ßBuraTena u3MeHa- 
eTcn b 33BHCHMOCTH ot TewnepaTypHoro flMana- 
3OHa nyreM ycTaHOBKw nepea, CTpenbSofi cmoh- 
Hbix BTynoK c BKnaflbiLuaMn, BCTaBnneMbiMn b co­
nno c penbio M3MeHeHna ero KpHTumecKoro cene- 
Hnn. npu CTpenbSe Ha aanbHOc™ Meuee 30 km k 
KOpnycy xboctobom Haem paKetbi Kpenrrrca Top- 
MO3Hbie muTKu. CTa6nnn3aTop paxeTbi «JlyHa-M», 
b OTnwHMe ot paKeTbi «Jlyna», BbinonneH co cteM- 
HbiMH nonacTHMM, HTO ncKntOHaeT 803M0XH0CTb 
nx noepexaeHna npn TpaHcnopTnpoBKe n nepe- 
rpy3OHHbix paôoTax c paKeToii.

At a firing distance less than 30km, special brake flaps are 
attached to the rear part of the rocket. One of improvements 
accounting for the «M» index is the detachable stabilizing fins 
to protect the missile from loading/transportation damage.

XapaKiepwcruKM ocKonoiHOro Soeeoro aneMeHra 9H22 ■ Characteristics of the 9N22 submunition

Macca, Kr
Kanuiöp, mm

XtnnHa, mm

Macca BB, kc

Kopnyc
Macca ocKoriKa, r
KonuiHecTBO ockobkob, lut.
V» (90-). M/c

Yron pasneTa ockojikob, rpaa.
Tun craóunusaTopa
Tun By

7,5
74
550
1,7 (A-IX-1 ) 
pucJjneHaA nonoca
0,8-3,0
1520
1600

10
neHTOHHblÜ
KOHTaKTHblÜ

Weight, kg 7.5
Caliber, mm 74
Length, mm 550
Payload, kg 1.7 (A-IX-1)
Case strip-grooved
Fragment weight, g 0.8-3.0
Number of fragments 1,520
Vo (90'), mps 1,600

Fragment beam angle, degrees 10
Stabilization flying ribbon
Fuse impact

XapaicrepHCTHKH BH

klHaeKc BH 9H18O 9H18K
Tun BH OCKOJ1OHHO- KacceTHan

(pyracHaa c OB3 9H22
C KyMyBATMBHblM (42 LUT.)

3apa/JOM
Tnn By KOHTaKTHblil —
Macca BH, Kr 420 420
Kanuiôp, mm 544 544
Anma, mm 2062 2062
flnomaflb paccensaHnn, ra — -16

Index
Warhead

Fuse
Warhead weight, kg
Caliber, mm
Length, mm
Covered area, hectares

9N18F 
high-explosive 

fragmentation with 
shaped charge 

impact 
420 
544

2,062

9N18K 
cluster with 

42 9N22 
subrnunitions

420
544

2,062 
-16

JlnaMeTp Kopnyca, mm 544
JInnHa paKeTbi, m 8,96
Pa3Max cTa6nnn3aTopoB, m 1,7
CrapTOBas Macca, t 2,45
JlanbHOCTb CTpenbSbi, km:

MaKCMManbHafl 67
MMHMManbHafl 15

Case diameter, mm 544
Missile length, m 8.96
Fin span, m 1.7
Launch weight, mt 2.45
Range of fire, km

maximum 67
minimum 15

HeynpaBjiaeMas TaKTWHecKaa paKGTa 
TPK «Jlyna»

The Luna 
tactical rocket

flpeflHa3HaHeHa ana nopaxeHun xcubom cmibi, boeeofi Tex- 
HHKM, orHeBbix cpeßCTB h cpeacTB aaepHoro HanaaeHuin.

The rocket is used against personnel and military hardware, 
including nuclear assets.

Tpynna 14 PaKGTHbie h KOCMHHecKHe CHCTeMbi (KOMnnexcbi) Group 14 Guided missiles
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TaxTHKO-rexHUHecKne xt

flanbHOCTb nycxa, xm 40-55
Macca ronoBHoii Mac™, xr 450
Tun ronoBHOü nacTU q/jepHafl
Hucno CTyneHeii 2
BußTonnuBa TBepAoe
XlnnHa paxe™, m 10,5
fluaMeip paxeTbi, m 0,4
CTapTosas Macca, xr 1280
Tun cucTeMbi ynpasneHUA HeynpaBJiaeMafl
Baaoßoe uiaccn TaHX I1T-76

Operational range, km 40-55
Warhead weight, kg 450
Warhead type Nuclear
Number of stages 2
Propellant Solid
Missile length, m 10.5
Missile diameter, m 0.4
Launch weight, kg 1,280
Guidance system No
Platform PT-76 tank

HeynpaB/ineMaa TaKTMHecKaa paxeTa 
3P3

The 3R3 Filin 
tactical rocket

npeflHaaHaHeHa ana nopaxenun eaxHbix obbexTOB npo- 
TMBHMKa b bnnxHeü TaKTMHecKOM 3OH6. Hcnonb3OBaHne npe- 
flycMaTpMBaeTCH b cocTaee paxeTHoro xoivinnexca 2Ü4. Pa- 
xernaa nacTb ycTaHOBXM CMOHTupoeaHa Ha base cawioxoflHoCi 
apTunnepuiicxoü ycTaHOBxu HCY-152K.

PaxeTa utvteeT TBepßOTonnuBHbiü nopoxoeou fleurarenb. flna 
obecneneHun TpebyeMoü toh- 
hoctu CTpenböbi npuivieneH CTy- 
neHHaTbiü cnocob ycTaHOBxu 
flasneHns b xaiviepe cropanua 
nyreM u3MeHeHua cyMMapnoro 
KpuTunecKoro ceneHua conno- 
Boro bnoxa 3a caer chhtmh unu 
ycTaHOBKM nepea CTpenbboü 3a- 
myuiex Ha connax b xaiviepe cro- 
paHMS. HaBeaeHkte paxeTbi b 
uenb no aauMyry ocytnecTB/is- 
nocb noBopoTOM nycxoBoii yc- 
TaHOBXM c noMOtitbK) ryceHHq.

Boeeaa HacTb - <j>yracHaa. 
Hn3xart TOHHOCTb CTpenbßbi He 
obecnenuBana arJxtiexTMBHoro 
nopaxenna ueneii.

chamber, depending on the

The rocket is used as part of the 2P4 launch system against 
enemy priority targets in the close rear. The launcher is mount­
ed on the ISU-152K self-propelled gun.

The rocket is solid-propelled. To ensure accuracy, before fir­
ing, the loader plugs or unplugs nozzles in the combustion

temperature. To diminish the
impact of eccentric forces 
and industrial errors, the 
rocket is rotation-stabilized 
as all the nozzles are tilted 3 
degrees to the same side. 
The tail stabilizer includes 
four fins.

The launcher did not have 
a horizontal rotation capabil­
ity, which is why the chassis 
had to be turned to get the 
rocket locked on target. This 
resulted in low accuracy.

Only high-explosive war­
heads were used.

Group 14 Guided missiles

fluaMeip xopnyca, mm 612 Case diameter, mm 612
XlnnHa paxeTbi, m 9,4 Missile length, missile 9.4
PaaMax CTaSnnuaaTopoB, m 1,26 Fin span, missile 1.26
CTapTOBan Macca,t 5,09 Launch weight, mt 5.09
flanbHOCTb CTpenböbi, xm: Range of fire, km

MaKCUManbHan 33,6 maximum 33.6
MUHUMaribHae 10,0 minimum 10.0

Macca <t>yracHOi4 ôoeBoü sacru, xr 1300 Warhead weight, kg 1,300
fluaMeTp ôoeBoü nac™, mm 612 Warhead diameter, mm 612

Tpynna 14 PaKeTHbie m kocmhhgckms cucTeMbi (KOwnneKCbi) 
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Bna/iHMnp Cbgtaob, 
reHepa/ibHbiii kohctpyktop - 
reHepanbHbiui AMpeKTop MKB «cbaxeA» 
mm. aKaaeMMKa n.fl. rpyniMHa, 
flOKTOp TeXHMMeCKMX HayK, 
npo<t>eccop

Dr. Vladimir Svetlov, 
director general/designer general, 
Grushin MKB Fakel

3eHMTHbie ynpasnsieMbie paxeTbi 
m HanpasneHMfl mx pa3BMTMA

Surface-to-air missiles 
and their development

OcHOBHbiM coflepxaHneM pa6ot no noBbimeHMio 3<t><t>eK- 
TMBHOCTM Cpe/JCTB npOTMBOBO3flyLUHOM OÔOpOHbl (flBO) AB- 
nneTcn noncK aaeKBaTHbix TexHMHecKMx m TaKTMMecKMx peiue- 
hmm, oSecneHMBaroiunx Haaexnyio aaiunry oboponaeMbix 
oSteKTOB ot cpeocTB Boa/jyaiHoro HanaaeHna. ripn stom 
TeMnbi noBbiLueHwa oc^cIjpktmbhoctm apmctbma cpeflCTB HBO 
AonxHbi onepexaTb TeMnbi coeepiiieHCTBOBaHMa cpeACTB 
BO3AyiiiHoro HanaAeHMA.

npOMCxoAaipMe b nocneAHne roAbi paaBmne cpeACTB BO3- 
AyujHoro HanaAeHMA, noBbiwemie mx KaMecTseHHbix m koam- 
MecTBeHHbix noKaaaTeneii, coBepiueHCTBOBaHMe CTpaiernn m 
TaKTMKM mx Soesoro npMMeneHMA 3HaHMTenbH0 ycaoxhmam 
a<t>4>eKTMBHoe Mcnonb3OBaHMe cpeACTB HBO. U Bbi3BaHHbie 
OÔ'beKTMBHblMM OpMHMHaMM 33AepXKa MAM 0TCT3B3HM6 B 
CBoespeMeHHOM 3aMene mam M0AepHM3apMM omesbix 
cpeACTB HBO, B HapatAMBaHMM MH<t>0pM3UM0HHblX CTpyKTyp 
mam nporpaMMHbix cpeACTB, opmboaat b cawibie KopoTKMe 
epOKM K CHMXeHMK) 3<p<j>eKTMBH0CTM MX paÔOTbl, a B pAAe CAy- 
naes ASAaiOT mx 6ecnoAe3HbiMM.

The development of air defenses is in effect permanent 
search for tactical and technological solutions that help pro­
tect defended sites from enemy air assault assets. The impli­
cation is that air defenses should develop faster than the 
threat.

The growing numbers and steadily developing characteris­
tics of air assault assets themselves and of strategy and tactics 
of their combat employment have complicated effective air 
defense. Upgrade, replacement, and informatization delays, 
even if they are due to objective reasons, quickly lower the 
effectiveness of air defenses and might even render these 
useless.

One area which will doubtless dominate global air defense 
agenda in the short term is action against smart weapons. The 
other priority remaining from the past is countering tactical 
and theater-level ballistic missiles. In this department, there is 
enough experience and expertise.

We develop a new generation of SAMs with a goal to make 
them equally effective against all types of aerial targets, what-

Group 14 Guided missiles 

Class 1470 Guided missiles
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3eHMTHbie ynpasnseMbie paKeTbi Surface-to-air missiles

B 3T0Ü CBA3M He HCWieXHT COMH6HHIO, 4TO HaMÓO/lbLUMÍÍ 
nporpecc b ofinacTu coBepweHCTBOBaHMA cpeacTB F1BO b 
Bnuxaüiuue roflbi ByaeT CBA3aH c yBenn4eHneM 3<t>ct>exTMB- 
HOCTM HX fleiíCTBMA HpOTHB BblCOXOTO4HOTO OpyXUA (BTO).

flpyroñ aKTyanbHOÑ 3aaa4eñ flan coaaaTeneñ cpeacTB 
nBO Ha 6nnxañLune roflbi ocTaeTCA npoBneivia oBecneneHUA 
SCjjCjjeXTUBHOM 6opb6bl C TaKTHteCKHMM 6aJinHCTMHeCKHMH 
paKeTaMH (TBP) n onepaTHBHO-TaxTH4ecxMMH 6annucTH4e- 
CKMMw paKeTaMH (OTBP). CeroauA yxe MMeeTCA onpeaenen- 
Hbiid onbiT Boesoro ncnonb3OBaHHA 3eHHTHbix ynpaBAAeMbix 
paxeT (3YP) npoTMB TBP n OTBP.

npti paspafioTxe 3YP HOBoro noxoneHMA c4HTaeTCA, hto 
paxeTbi 3Toro xriacca aonxHbi CTaTb yHMBepcaabHbiMn, cno- 
coBhhmh 34>0eKTMBHO nopaxaTb xax Bee BMflbi nn/iOTnpye- 
Mbix M 6ecnnnoTHbix aBMaqwoHHbix cpeflCTB, Tax n SannncTM- 
4ecxne paxeTbi m cpeacTBa BTO, hccmotpa Ha cymecTByio- 
mne Mexay sthmu u,enAMH pa3AH4UA.

HanpwMep, aba 3<t>ct>exTMBHoro nopaxeHHA 6aanncTW4e- 
CKMx paxeT TpeSyeTCB ncnonb3OBaHne BbicoxocxopocTHbix 
3YP, MMeiOLUMx cpeflHioio cxopocTb noneia ao Hecxonbxwx 
xnnoMeTpoB b cexyHfly h oôecneHMBaromwx b npopecce ne- 
pexBaTa npexpaiuenne cynecTBOBaHUA pean xax neTaTenb- 
Horo annapaTa. floaoBHbiii peaynbTaT MoxeT BbiTbaocTMTHyr 
npu npHMOM nonaaaHMM b penb unit nyTew ee yHM4ToxeHHA b 
npoqecce noapbiBa Ha TpaexTopnn ee óoesoií nac™. 
no3TOMy SoeBoe CHapAxenne 3YPaonxHO wweTb nopaxaK)- 
iane aneweHTbi c xuneTWAecxoPi aneprueñ, aocTaTO4HOü ana 
paapyuieHMst xoHCTpyxumi 6oeeoro OTcexa ôannMCTWHecxoii 
paxeTbi M noapbisa ero Boesoro cnapAxenwA nnw ero pacce- 
MBaHMs Ha TpaexTopmt Ha SesonacHbix ana ofiopoHAeMoro 
oBuexTa paccTOAHwax u BbicoTax. Hmohho sthmm xatecTsaMH 
oSnaaaeT, HanpuiMep, paxeTa SonbwoM aanbHOCTU 48H6E2, 
paapaSoTaHHaa b MKB «<í>axen» ana 3PC C-300nMY2.

Ans nopaxeHHA OTHOCMTenbHO ManosbicoTHbix w hm3xo- 
cxopocTHbix cpeacTB BTO ypoeeHb TpeBoBaHwñ x 3YP no 
cpeaneñ cxopocTw wx noneTa MoxeT BbiTb 3HaHWTenbHo chm- 
xeH. OaHaxo b btom cnytae Ha nepBbiü nnaH BbixoauT paa 
apyrnx TpeQoBaHHti.

Ûl3BecTHO, 4to BopTOBaA anoapaTypa nepcnexTUBHbix 

cpeacTB nBO, cosaaBaeMan na Base coBpeweHHbix aocTM- 
xeHMM anexTpoHMXH, MWHMMU3npoBaHa no CBOMM Macco-ra- 
SapuTHbiM xapaxTeputCTMxaM ao npeaenbHO Manoro ypoBHA h 
3aHMMaeT cpaBHHTenbHO HeBo/ibwoùi oBueM b xopnyce paxe­
Tbi. no3TOMy ocoBoe 3Ha4eHue npwoBpeTaeT Hanw4ne Ha 
BopTy 3YP cooTBeTCTByioinMx nH0opMapnoHHbix cpeacTB, 
paBoTaioipHX b pa3nw4Hbix anana3OHax, cnocoBHbix Bbiae- 
nnTb h conpoBOxaaTb penb Ha 4>one MecTHbix nowex, b ycno- 
bmax wHTeHcwBHoro npoTHBoaawcTBHn. Kpowe Toro, 3YP 
aonxHa ofinaaaTb cnocoBnocTbio BbinonneHMa MHTeHCWBHbix 
ManeepoB b 3one nepexBaTa pean, a ee 6oeBoe CHapAxenne 
aonxHO BbiTb «MHTennexTyanbHbiM», cnocofiHbiM ccjropMnpo- 
BaTb onTMManbHoe ana xoHxpeTHbix ycnosuñ nepexBaTa none 
ocxonxoB, nopaxatoipwx penb.

PapHOHanbHbiCi yueT ocoBeHHOCTeñ h nonoxen b HacTOA- 
ipee BpeMA b ocHOBy BbinonneHWA paspafioTox 3YP cpeaHeñ 
aanbHOCTM HOBoro noxoneHMA m peanw3apnn b mx xoHCTpyx- 
pww penoro paaa xnxweBbix TexHonort/iîi.

CneayeT OTMeTWTb, hto ana 3YP hoboto noxonennn xapax- 
TepeH nepexoa ot nonyaxTMBHoro paanonoxapnoHHoro ca- 
MOHaseaeHMA x xoMfiMHHposaHHOMy cnocoBy ynpaBneHwn, 
coneTaiOLpeMy HHeppnanbHoe HaBeaeHiie c paanoxoppexpn- 
eùi Ha HananbHOM m cpepneM ynacTxax TpaexTopnn c 3xthb- 
HbiM paawonoxapwoHHbiM caMOHaBeaeHHeM b Bonee xopot- 
xom, new panee, awanaaone Bonn Ha xoh6hhom ynacTxe Tpa- 
exTopwn. noaoBHbiM nepexoa, BO-nepBbix, no3BonneT yBenn- 
4MTb 4ncno oScTpenMBaeMbix peneii, nocxonbxy OTnaaaeT 
HeoBxoaMMOCTb b HenpepbiBHOfi nepeaane xoiviana ynpaene- 
HMA nan noacBeTa penw ao MOMeHTa nepexBaTa, a bo-bto- 
pbix, ncnonb3OBaHne Bonee xopoTxoro anana3OHa Bonn npw 
oaHOBpeweHHOM CHMxeHMM a^aMeTpa aHTeHHbi TCH no3BO- 
nneT yBenn4MTb TO4HOCTb caMOHaeeaeHMA.
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ever their features: manned and unmanned aircraft, ballistic 
missiles, and smart munitions.

These targets require different counteraction capabilities: 
e.g., ballistic missiles are best killed by fast SAMs traveling at 
several kilometers per second and ensuring full interception, 
i.e. extermination of the target as an aerial object. There are 
various ways to attain this goal: either directly hit the target, 
or intercept its warhead. Munitions used by such missiles 
should carry enough kinetic energy to destroy the combat 
compartment of a ballistic missile and make its explosive 
charge detonate or to dissolve it at a safe altitude and dis­
tance - a requirement that matches the capabilities of the 
long-range 48N6E2 missile we made for the S-300PMU2 
SAM system.

To counter smart munitions that fly slower and at lower alti­
tudes, the intercepting missile does not need to be that fast. 
However, it has to be superior in many other respects.

The onboard equipment of modern air defense assets has to 
follow the latest trends in electronics and therefore has to be 
as compact and light as possible. However, SAM’s electronic 
assets have to operate in various ranges to lock on the target 
and distinguish it against the background and jamming. The 
interceptor missile has to have a maneuver capability at the 
terminal stage, and its warhead should shape the fragmenta­
tion impact «intellectually» to fit the target's features and char­
acteristics.

Aware of that, we develop a new generation of medium­
range SAMs on the basis of key technological solutions to 
meet these requirements.

This new generation of surface-to-air missiles employs 
combined guidance, rather than simple semi-active radar
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npn peannsyeMbix b npouecce nepexBaTa boPbUJHX cko- 
pocTax cbpwxeHMR (ao 3-4 km/c) epeMP ana BbicoKOTOHHoro 
HaBefteHMB, KaK npasn.no, orpaHMMnsaeTCA HecKOPbKHMH ce- 
KyHflaMM, hto npefltABnaeT ocobbie TpeboBaHwa k bbicipo- 
fleiicTBmo SopTOBow annapaiypbi w MaHespeHHOc™ 3ŸP. M 
ecru 6biCTpofleiicTBne apeivieHTOB bopTOBOid annaparypbi 
MOxeT SbiTb noBbinieHO nyrew ncnopb3OBaHHR cospeMeH- 
Hbix MMKpoaneKTpoHHbix npuibopoB, to nopynenne Heobxo- 
Ahmbix b 3tom cpytae b6phhmh ynpaBPsuomuix cun m momoh- 
tob c noMotubio Tpaanij,MOHHbix aapoflMHaMHHecKwx opranoB 
ynpaBneHMS 3ŸP oxaaapocb HeB03M0XHbiM. B cba3w c stum, 
Ans 3YP hoboto nOKoneHMs crano xapaxrepHbiM npnMene- 
Hwe KOMÔMHMpOBaHHblX CROCObOB C03AaHMR yRpaBPnioutMx 
cun h M0M6HT0B, coneTaioipHx b ce6e aapo- h ra30AHHaivin- 
HecKHe CROcobbi. C stow pepbio Ha paxeTax ycTanaBPHBaioT- 
cs cnepwanbHbie ABMraTepbHbie ycTaHOBXH nonepesHoro yn- 
paBneHMs. Mx ncnonb3OBaHne apr ynpaepeHWR Ha aaeepaia- 
toiueüi 4>a3e caMOHaeeAeHMR (npMMepHO 3a cexyHAy AO toh- 
XM BCTpeHM) nO3BOPFieT yMeHbLUHTb BpeMR peaxpwp 3YP 
(Bpews ee BbixoAa Ha nepe- 
rpy3Ky) b 10-15 pa3 w, b pe- 
3ypbTaie 3Toro, nopynnTb bbi- 
COKyiO TOHHOCTb caMOHaee- 
A6HMP.

DepcneKTMBHbiM HanpaBPe- 
HMeM nOBblUieHMR 34>4>eKTHB- 
hoctm nopaxeHMR coBpeweH- 
Hbix aapoAMHaMMHecKMx m 
ÔaPPWCTMHeCKMX cpeACTB 
BOSAyuJHoro HanaAeHMR rb- 
paeTCR Taxxe cosAanwe hh- 
4>opMapnoHHO obecneneHHO- 
ro ynpaBPReMoro boesoro 
CHappxeHMR, opweHTwpoBaH- 
Horo Ha nopaxeHwe peperi c 
«ocTaHaepHBatOLUMM» AetiCT- 
BHeM (paspyiueHne xoHCTpyx- 
pww) npw nepexeaTe rmpotm- 
pyeMbix pepen h Ha Ropaxe- 
HHe (HeiiTpapM3apmo) boe-
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homing: inertial homing signals guiding the missile at the start­
ing stage and in midcourse are guided via a radio link, while at 
the terminal stage an active homing radar comes in, which 
operates on shorter waves than earlier versions. This enables 
missile systems to lock on more targets simultaneously 
because continuous target illumination and active guidance 
become unnecessary. More, shorter waves raise accuracy and 
allow us to use a smaller and lighter homing radar antenna.

An interceptor missile approaches the target at a speed on 
three to four kilometers per second, which implies that its elec­
tronic system and maneuvering assets have to be fast enough 
to accomplish all operations within the several seconds that 
the approach takes. While modern electronic chips still have a 
higher potential capacity, translating commanding signals into 
traditional aerodynamic action fast enough is hardly possible. 
Therefore, modern SAMs are steered by jet vanes as well as 
aerodynamic rudders. Jet vanes operate transversely to the 
heading, diminishing the response time at the terminal homing 
stage (at about a second before the rendezvous) by factor of

10 to 15 and accordingly rais­
ing accuracy.

Higher effectiveness of air 
defense assets against air­
craft and ballistic missiles 
might also be increased by 
creating smart warheads 
shaping the fragmentation 
impact to destroy (for 
manned aircraft) or neutralize 
(for unmanned aircraft and 
missiles) the target.

A solution is a multiple-det­
onation high-explosive/frag- 
mentation charge. If the inter­
ceptor’s information system 
has target-specific data, it 
forms a detonating signal sent 
only to appropriate detona­
tion points to redistribute the 
explosion power and the
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bom Harpy3KM npM nepexeaTe BecnMnoTHbix ueneM, b tom hmc- 
ne BP m BTO nyreM HanpaeneHHoro Bbifipoca ocxo/ixob.

PeanM3auM9 HanpaB.neHHoro Bbifipoca ocxobxob ofiecne- 
MMBaeTCH npMMOHeHMeM ynpasaaeMOM ocxonoHHO-cfjyracHOM 
fioeBOM HaCTM C CMCT6M0M MHOTOTOHeHHOrO MHMUMMpOBaHMS. 
no KOMaHfle paftMOBspbiBaTera Ha cpafiaTbiBaHMe fioesoro 
CHapitxeHMA b ynpaBJiaeMOM pexMMe (npn HanMHMM mhcJjop- 
MauwM o <t>a3e npoMaxa) owa Bbi3biBaeT MHMUMMpoBaHMe fioe- 
Boro CHapaxeHMB 3YP b cooTBeTCTByioinMx TpefiyeMOMy Ha- 
npaBneHMio TOHxax noApbisa, hom ofiecneHMBaiOTca nepepac- 
npe.ae.neHue aneprMM B3pbiBa b 3afl,aHH0M HanpasneHMM m 
MeTaHMe ochobhom MacTM ocxonoHHoro nona c noBbiaieHHOM 
CKOpOCTblO B CTOpOHy penM. npM OTCyTCTBMM xe MH<t>OpMa- 
umm o chase npotviaxa paxe™ peann3yeTca peHTpanbHbiM 
noflpbiB fioesoro CHapaxeHMB c cMMMeTpMHHbiM paaneTOM 
OCKOBKOB.

CospeMeHHaa 3eHMTHan paxeTa bo Bee fionbiueM cTeneHM 
CTaHOBMTCA «MHTennexTyanbHbiM» opyxneM, t.x. aaaaaa ee 
HaBeaeHMH Ha penb nonHOCTbio pewaeTCB 6optobom chcto- 
mom ynpasneHMR, a 4>opMMpyeMbie HaseMHbiMM (mtim xopa- 
Qe/ibHbiMM) cpeacTBaMM xoMaHflbi xoppexpMM HecyT b ce6e 
Tonbxo MHCfjopMapwo o nonoxeHMM m cxopoctm penM. Ectim 
xe BexTop cxopoctm penM b npopecce ee nepexeaia He Me- 
HaeTCH, to MoxeT 6biTb peanM3OBaHa xoHpenpMn Mcnonb3o- 
BaHMB 3YP «BbiCTpenMn-3a6bin».

BonbujMHCTBo m3 3tmx TexHonorMM HaiujiM CBoe Bonnotpe- 
HMe b paspaôoTaHHbix b nocneflHMe roflbi b MKB «cpaxen» 3ŸP 
cpeflHeM aanbHOCTM 9M96E m 9M96E2, xoTopbie b finMxaii- 
ujMe roabi BOMflyr b cocTaB hobbix MOflM<t>MxapMM cmctom 
DBO xax HaseMHoro, Tax m xopafienbHoro fiasMpoBaHMA.

Hecxo/ibxo MHbie TexHonorMM b finMxaüujeM fiypymeM 
fiyayT peanMSOBbiBaTbcn ansi 3YP ManoM aanbHOCTM. B Ha- 
CTOAuiee BpeMA noaaBnmoiuee fionbPiMHCTBO m3 Haxoan- 
U4MXCA Ha BOopyxeHMM 3PK Manoui aanbHOCTM b xanecTBe 
cnocofia HaseaeHMB 3YP McnonbsyiOT TeneynpaBneHMe. 
npM 3tom, xax npaBM.no, napnay c paaMonoxapMOHHbiM mc- 
nonb3yK)TCst xaHanbi conpoBoxaeHMB penM b bmammom m 
MH<t>paxpacHOM aManasoHax. OanospeMeHHoe conpoBOx- 
aeHMe penM m 3YP b Tpex ananaaoHax ofiecnenMBaeT 3PK 
ManoCi aanbHOCTM noMexosatpMtaeHHOCTb m Bcenoroa- 
HocTb, aocTaTOHHbie ans oôecneneHMfl mx fioeBOM pafioTbi 
b niofibix ycnoBMBX.

B HacTORipee BpeMH 3PK Manoui aanbHOCTM b ochobhom 
BBnqxyrcR oaHOxananbHbiMM m He MoryT 3<|><t>exTMBH0 fiopOTb- 
cn aaxe c orpaHMHeHHbiM MaccMpoeaHHbiM yaapoM cpeacT- 
BaMM BTO. KpoMe toto, ohm mmsiot xpaiiHe orpaHMHeHHbie 
B03M0XH0CTM 00 nepeXB3Ty MHTeHCMBHO MaHeBpMpyKJLUMX 
cpeacTB BTO. noaTOMy, HecMOTpa Ha cboio OTHOCMTe/ibHyio 
npocTOTy m aeiueBM3Hy, 3PK c TeaenaeeaeHMeM 3YP Ha penM 
MoryT 304>exTMBHo Mcnoob3OBaTbcsi Tonexo npM saipMTe 
ofitexroB, no xoTopbiM npMMeneHMe MacCMpoBaHHoro yaapa 
cpeacTBaMM BTO BBnneTCs ManoseposTHbiM.

B nepcnexTMBe sacnyxMBaeT ocoôoro bhmm3hmh Maest 
npMMeneHMfi b cocTaee schmthbix paxeTHbix xoMonexcoe 3YP 
c xoManaHO-MHeppManbHbiM naeeaeHMeM Ha nepBOM ynacTxe 
noneTa m caMOHaeeaeHMeM b paaMonoxapMOHHOM m onTMHe- 
cxom aManasoHax Ha xohbhhom 4>a3e noneTa. Hcnonb3oea- 
HMe 3TMX aMana30H0B 003B0nMT C03aaTb XOMÔMHMpOBaHHyiO 
ronoBxy caMOHaeeaeHMA c MMHMManbHbiMM Macco-raôapMT- 
HblMM xapaxTepMCTMxaMM.

3YP c noaoÔHbiMM B03M0XH0CTSMM b HaMÔonbUjeM CTene- 
hm CMoryT cooTBeTCTBOsaTb TpeSosaHMSM aamMTbi HanBonee 
BaxHbix oStexTOB ot MaccMpOBaHHbix yaapoB nioôbix 
cpeacTB BTO, nocxonbxy ohm npaxTMHecxM He Byayr MMeTb 
orpaHMHeHMM no cxopocTpenbHOCTM, a b coseTaHMM c peanM- 
3apMeti npMHpMna «BbiCTpenMn-3a6bin» no3BonsT opraHM3O- 
eaTb Bbicoxyio nnoTHoCTb othh no yHMHTOxeHMio cpeacTB 
BTO. Etpe oaHMM peHHbiM xanecTBOM stmx 3YP MoxeT CTaTb 
B03M0XH0CTb MX npMMeHeHMS bo Bcex BMaaX BoopyxeHHbix 
CMn P<t> - BBC, CB m BM<t>.

PeanM3apMs nocneaHero m3 npMBeaeHHbix xasecTB b BnM-
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kinetic energy of all the 
fragments to the desired 
direction. Otherwise, the 
system sends the detona­
tion signal to all points 
simultaneously, and the 
fragments are fired in all 
directions.

A modern SAM is closer 
to a smart weapon that it 
has ever been before, with 
all guidance decisions 
taken inside the missile. 
Correction signals 
received from the launch­
er carry only target data 
(speed, direction etc.). If 
the target does not or can­
not maneuver to escape a 
rendezvous (i.e. its speed 
and direction remain the 
same), the missile operates effectively in the fire-and-forget 
mode.

Most of the abovementioned solutions have been used in 
latest Fakel’s medium-range 9M96E and 9M96E2 surface-to- 
air missiles to be commissioned for service with land- and sea­
based military units in the short term.

Short-range SAMs require a different approach. Most oper­
ational short-range missiles are remotely guided by the opera­
tor in the radio, optical, and infrared ranges. The fact that
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Boenpnnacbi BoopyxeHns CyxonyiHbix bomck Army Munitions

xaiiiiine roxibi aonxHa ciaTb 
OflHMM M3 OpMOpMTeTHblX Ha- 
npasneHMM paôoTbi ansi CO3- 
aare/ieii HOBbix tmoob 3yp. 
PetueHMe 3aaan mx yHMcjiMKa- 
UMM ana bomck F1BO, Cyxo- 
nyTHbix bomck m BoeHHO- 
MopcKoro 0noTa oosbojimt 
coKpaTMTb cytaecTByiOLUMM b 
HacTOAiaee sper/in TMnax 
3YP, BblABMTb M OÔeCneHMTb 
peaAMsapMio HaMôonee nep- 
cneKTMBHbix HanpaBneHMM b 
mx paapaôoTKe, pe3KO coxpa- 
TMTb 3aTpaTbl M CpOKM Ha MX 
CO3aaHMe M, B K0H6HH0M MTO- 
re, oôecneHMTb noBbuueHMe 
4>yHKUMOHanbHOM M 3K0H0- 
MMHeCKOM 3<t>4>eKTMBHOCTM 
3PK nBO.

OcHOBaHMew an« peanMsa- 
LtMM noaOÔHOM MHOroypOB-
HOBOM yHM4>MKapMM ABAAeTCA OÔUUHOCTb TpeÔOBaHMM, KOTO- 
pbie npeabHBmtoTCH k oahotmohum 3yp seHMTHbix paKeTHbix 
CMCT6M, MCnOAb3yeMblX paSnMHHbIMM BMflaMM BC Pep, M H6- 
oôxoaMMocTb nopaxeHMsi Bcero MHoroo6pa3MA coepeweH- 
Hbix cpeacTB BosayuJHoro HanaaeHMSt. flpM 3tom oahom M3 
HaMÔonee paqMOHanbHbix CTpaTerMM aaabHeuiujero cosep- 
LueHCTBOBaHMA cpeacTB nBO aonxeH craTb Bbibop HeSonb- 
tuoro no HOMeHKnarype napaMeTpMHecKoro psiaa 3YP, koto- 
pbie 6yayr Mcnonb3OBaTbCA bo Bcex BMaax BoopyxeHHbix cmp 
Poccmmckom CpeaepaUMM.

TaKMM o6pa3OM, c yneTOM npeanonaraeMbix HanpaeneHMM 
aanbHeMiuero coBepiueHCTBOBaHMA cpeacTB BosayuiHoro Ha- 
naaeHMa, MCcneaoBaHMM m paspaôoTOK OTenecTBeHHbix m 3a- 
pyôexHbix cnepManMCTOB, moxho npeanoaoxMTb, mto aaab- 
HeMLuee coBeptueHCTBOBaHMe 3yp 6yaeT ocymecTB/iATbCA no 
cneayioiaMM oCHOBHbiM HanpaeneHMAM:

- nepexoa k ocHameHMio 3YP aKTMBHbiMM paaMonoKauMOH- 
HbiMM ronoBKaMM caMOHaBeaeHM«, rosbobaioujimmm cytaecT- 
BeHHO nOBblCMTb TOHHOCTb HaseaeHMA paxeTbi;

- coaaaHMe KOMÔMHMpoBaHHbix TCH, MMeioiaMX paanonoKa- 
PMOHHblii M OHTMMeCKMM aManasoHbi bojih;

- 3HaHMTeabHoe noBbitueHMe ManeBpeHHOCTM m bbiCTpo- 
aeiicTBMA 3YP 3a chot Mcnonb3OBaHMA raaoaMHaMMHecKMx 
cnocoôoB co3aaHMA ynpaBratoLUMX cmji m momohtob;

- aanbHeMLuee noBbiweHMe SbiCTpoaeMCTBMA KaK HaaeM- 
Hbix, raK m SopTOBbix BbiHMcnMTenbHbix ycTpoMCTB, pactiJMpe- 
HMe MX B03M0XH0CT6M C TOHKM 3P6HMA SblCTpOfleMCTBMA, 
noAHOTbi aHanM3a ôoeBoii cMTyauMM m opmhatma hooôxoam- 
Moro peujeHMA;

- yHMcpMKaiiMA 3YP Ha 6a3e MoaynbHoro noaxoaa k npoeK- 
TMpoBaHMio m MsroTOBneHMio mx OTaenbHbix arperaTOB m cmc- 

tom;
- coaaaHMe Ha 6a3e 

yHMCpMUMpOBaHHblX MO- 
ayaeü napawieTpMHe- 
CKoro paaa 3YP pa3- 
nMHHoro TaKTMHecKoro 
HasHaneHMA, hto cyme- 
CTB6HH0 CHM3MT 33Tpa- 
Tbi Ha paapaôoTKy m 
aKcnnyaTapMio hobbix 
tmoob soopyxeHMA;

- noriHbiM nepexoa 
BCeX yHMCpMUMpOBaH- 
Hbix KOMnneKCOB Ha 
npMHpMn aoMTenbHoro 
SeenpoBepoMHoro xpa- 
H6HMA npM nOCTOAHHOM 
TOTOBHOCTM k nycKy.

SAMs track targets in the remote ranges simultaneously 
makes them immune to jamming and weather conditions - 
enough to employ them reliably in any environment.

However, most short-range SAM systems have only one 
channel of operation and therefore are ineffective against 
massive smart weapons strikes and against highly maneuver­
able munitions. They are relatively simple and inexpensive, but 
these weak points make them effective only on sites not likely 
to be subject to massive smart weapons attacks.

Future SAM systems should probably use missiles with iner­
tial guided guidance at the starting stage and radio/optical 
homing at the terminal stage. Using the two mentioned ranges 
for homing, we can make a light and compact but effective 
homing warhead.

These SAMs will have a full fire-and-forget capability ad will 
also ensure much higher rate of fire, which will make air 
defenses strong enough to counter massive attacks of any 
types of smart weapons. Moreover, there will be no need to 
adapt them to the launching environment - the ground-, sea-, 
and air-launched missiles will be equally effective.

In the short-term, the latter capability will become the basic 
concept for all new SAMs. Successfully unified for the use with 
the Army, Navy, and Air Force, these missiles will take less time 
and effort to develop and money to maintain, thus contributing 
to the overall improvement of economic efficiency of the air 
defense system.

This is a topical issue because all three armed services have 
similar requirements to this kind of munitions as they all have 
to counter similar targets. In this context, selecting one type of 
SAMs for the use with all armed services with as few versions 
as possible sounds a sane policy.

Knowing possible lines of further development of surface- 
to-air missiles and aware of latest progress made in this 
department in Russia and abroad, we foresee the following 
major upgrades:

active radar homing heads that help raise accuracy; 
combined homing heads with radar and optical channels; 
jet steering to help raise maneuverability and diminish the 

time of aerodynamic response;
faster onboard and launcher-based computers to ensure 

more effective analysis of the battlefield environment and 
more sensible decision-making;

modular approach to the design and production of SAMs to 
ensure unification of components;

simple modular designs to facilitate adaptation of missiles to 
various tactical missions and reduce development and mainte­
nance costs;

a check-free storage and high readiness capability for all 
unified SAMs.

Tpynna 14 PaKeTHbie m KOCMMsecKwe CMCTeMbi (KOMnneKCbi) Group 14 Guided missiles
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3eHMTHbie ynpaeraeMbie paKeTbi Surface-to-air missiles

3eHMTHbie ynpaenneMbie paKeTbi 
Manoii flanbHOCTW 5B24 u 5B27

The 5V24 and 5V27 short-range 
surface-to-air missiles

OcHOBHbiM npeflHa3HaHeHneM 3YP 5B24, npuHSTOii Ha 
Boopyxenwe b 1962 r., abjiatca nopaxenwe paanuHHbix 
cpefldB BO3flyiuHoro HanaaeHun h npexae Bcero caMoneTOB 
CTpaTerMHecKOki n TaKTWHecKoii aBwauMW b lumpokom anana- 
soné ycnoBMM nx SoeBoro npnMeneHna.

3YP 5B24 CTana nepson OTeuecTBeHHOM 3YP, KOTopaa 6bi- 
na ocHaiaeHa TonbKO TBepaoTon/iMBHbiMM aBMraTensMM. B 
KOHCTpyKunn 3YP 5B24 6bin peann3OBaH paa opnrnnaabHbix 
KOHCTpyKTopcKwx m TexHonorMHecKMX peaieHMM, b tom HHcne 
pacKpbiBaeMbie nocne CTapTa paKeTbi CTa6nnw3aTOpbi, ycTa- 
HOBJieHHbie Ha ycKopMTene paKeTbi, npyxMHHbie MexannsMbi 
b pyneBbix ycTpoñcTBax paKeTbi, oBecneHUBWHe Heoôxoan- 
Myio 3<t><t>eKTMBHOCTb paSoTbi aapoaMHaMMHecKMx pyneñ b 
lumpokom ananasoHe bbicot m CKopocTeñ noneTa.

B 1960-1970-x roaax Ha Base 3YP 5B24 6bin paspaôoTan 
paa ee BapnaHTOB - 5B27, 5B27fl m apyrnx, oSnaaaBiunx 
SHaHMTenbHO 6onee bbicokmmm xapaKTepMCTMKaMM.

5B24 m 5B27 npeacTaensiOT co6om asyxcTyneHHaTbie paKe­
Tbi, BbinonneHHbie no aspoanHaMWMecKoñ cxeMe «yrKa».

CTapT paKeTbi - HaKnoHHbiii c nycKOBOM ycTaHOBKM, Haso- 
awMoñ no ymy m asMMyry MecTa. YnpaBnenne noneTOM paKe­
Tbi m HaseaeHkie ee Ha qenb ocymecTBnaeTca no paanoKO- 
ManaaM, KOTopbie nocTynaiOT ot HaseMHoñ (KopaSenbHOM) 
ctshumm HaBeaeHna. noaptiB ôocbom uacTM paKeTbi ocytae- 
CTBnaeTca npn noaneTe k uenn Ha HeoôxoawMoe paccTosHMe 
no KOManae paawoBspbiBaTena, nn6o no KOManae, nocTyna- 
iouu,eii ot HaseMHoü ct3hllmm HaBeaennn.

flepeas CTyneHb paKeTbi 5B24 npeacTaenneT co6om TBep- 
aoTonnuBHbiñ ycKopnTenb c ycTaHOBneHHbiMM Ha hom pac- 
KpbiBaeMbiMM nocne CTapTa HeTbipbMn cTaSnnwsaTopaMn m 
asyMA TopMOSHbiMM noBepxHOCTAMM (Ha nocneayioiuMX MO- 
anrtiMKaunnx), cnyxaLUMx ana yMeHbLueHMA aanbHOc™ none­
Ta ycKopuTenn nocne ero OTaenennn. MapLuesas CTyneHb 
paKeTbi TaKxe ocHaiuena TBepaoTonnnBHOñ aanraTenbHoñ 
ycTaHOBKoñ.

KoHCTpyierHBHO MapLuesas CTyneHb 5B24 m 5B27 coctomt m3 
pnaa OTceKOB, b KOTopbix pacnonoxeHbi - paanoB3pbiBaTenb, 
arperaTbi ynpasneHMA pynswn paKeTbi, ocKonoHHO-cjjyracHan 
Soeean nacTb, SnoK SopTOBoií annapaTypbi, TBepaoTonnnBHbiñ 
paKeTHbiíí aanraTenb, npneMHWKH KOMana ynpaBneHnn.

KcnonHi4TenbHbiMw opranaMw cwcTeMbi ynpaeneHnn nsnA-

The 5V24 missile was commissioned for use in 1962 and is 
designed to counter aerial assault means, primarily strategic 
and tactical aircraft, in various conditions.

The 5V24 was the first Russian solid-propellant-only SAM, 
an innovative design including aft stabilizing fins unfolding 
upon launch and spring-action rudders that ensured better 
maneuverability at various altitudes and speeds.

In the 1960s - 1970s the 5V24 gave birth to the 5V27, 
5V27D, and other derivatives 
with various improvements.

The 5V24 and 5V27 are 
two-stage canard missiles 
launched upon locking the 
launcher on the target by the 
azimuth and elevation angle. 
After the launch, the operator 
guides the missile by radio 
and can activate the proximity 
fuse if required; otherwise the 
warhead goes off at a certain 
distance from the target, fol­
lowing a radio command.

The 5V24's first stage is a 
solid-propellant booster with 
four stabilizing fins that unfold 
after the launch (later ver­
sions also had two brake flaps 
to ensure that the booster is 
jettisoned safely when not 
needed).

The main engine is also 
solid-propellant. In both 5V24 
and 5V27, it includes a radio 
proximity fuse, rudder con-
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Boenpnnacbi BoopyxeHns CyxonyTHbix bomck Army Munitions

kitca MeTbipe aapoflMHaMMHecKux pynA, pacnonoxeHHbie b 
xboctoboü Mac™ MapiueBOui cTynewn paKeTbi, a Ha CTapro- 
BOM ynacTKe noneTa - anepoHbi, HaxoflAutuecA Ha KpbinbAX 
MapiueBoñ CTyneHM.

trols, a high-explosive warhead, avionics, a solid-propellant 
engine, and command radio receivers.

The commands activate four air rudders aft on the main 
stage (at the starting stage - ailerons on the wings).

TaKTUKO-TeXHHHeCKHexapaKTepMCTMKM Basic Characteristics

Tun 5B24 5B27
3oHa nopaxeHMR, km: 

no flanbHOCTM 3,5-15 2,5-25
no BbicoTe 0,05-18 0,02-18

MaKCHManbHaa CKopocTb 
nopaxaeMbix ueneñ, km/h 2500 2500
Macca, kt: 

paKeTbi 912 950
Soeaoii MacTH 60 60

raßapwTHbie pasMepbi, m: 
zyiuHa 5,9 6,1
AuaMeTp 0,375 0,375
paaMax
CTa6nnn3aTopoa 2,2 1,7

Index 5V24 5V27
Range of fire, km: 

length 3.5-15 2.5-25
altitude 0.05-18 0.02-18

Maximal target 
speed, km/h 2,500 2,500
Weight, kg: 

missile 912 950
warhead 60 60

Dimensions, m: 
length 5.9 6.1
diameter 0.375 0.375
wing span 2.2 1.7

3eHHTHbie ynpaBn^eMbie paKeTbi 
cpeAHeü flan bH oct h 1fl, 11 A, 13A, 
20fl, 5H23

npeflHasHaneHbi ¿yrs nopaxeHHR paannHHbix cpe/iCTB BO3- 
flyujHoro HanazieHMA - cawoneTOB CTpaTerwHecKoii w tskth- 
MecKOki aBMapnn b luhpokom xtwanasoHe ycnoBuii nx SoeBoro 
npHMeneHHst.

B 1950-1970-e ro,qbi na 6aae 3YP 1/1 paspadoTan pap, ea- 
puiaHTOB 13/1, 20fl, 5923 n apyrwx, oSnaaaBiiiHX 3Ha- 
HHTeribHO Sonee BbicoKMwn xapaKTepucTMKaMu.

3YP 1/1, 11fl, 13/1, 20fl, 5923 npeflCTaenAiOT coGoii aeyx- 
CTyneHHaTbie paKeTbi, BbinonneHHbie no HopManbHoCi aapo- 
flMHaMMHecKoii cxewe c ycTaHOBJteHHbiMu b nepeflHeii nac™ 
paxeTbi flecTa6nnM3aiopaMH.

CiapT paxeTbi - HaxnoHHbiìi c nycKOBoii ycTaHOBKM, Haeo- 
flHMori no yrny n a3HMyry Meera. YnpaBneHwe noneTOM paxe- 
Tbi m HaBeaeHne ee Ha penb ocymecTBnAeTCA no paanoKo- 
MaHflaM, KOTopbie nocTynaioT ot Ha3eMHOii CTaHpnii HaBeae- 
hma. floflpbiB SoeBoii Mac™ paKeTbi npoi/icxoanT npu noaneTe 
k yenn Ha HeoóxoauMoe paccTOAHne no KOMaHae paauo- 
B3pbiBaTena, nudo no KOManae, nocTynaioiaeM ot HaaeMHOki 
CTaHpHM HaBefleHMA.

flepBaA CTyneHb npeflCTaenAeT coGon TBepaoTonnMB- 
Hbiii paxeTHbiii aBHrarenb c ycTaHOBneHHbiMM Ha hom CTa- 
6nnn3aTopaMM. KpbinbA n aapoaunaMUHecKne opraHbi yn- 
paBneHMA h aecTaGnnwsaTopbi pacnonoxeHbi Ha btopoìì 
CTyneHH.

koHCTpyKTMBHO BTOpaA CTyneHb COCTOMT M3 pAfla OTC6KOB, 

b KOTopwx pacnonoxeHbi - paawoB3pbiBaTenb, ockopohho- 
<J>yracHaA SoesaA nacTb, annapaTypHbiii GnoK, Saxw c komoo- 
HeHTaMM TonnuBa, xuAKocTHbiti paxeTHbiii flBnraTenb c Ha-

The 1D, 11D, 13D, 20D, 5Ya23 
medium-range surface-to-air 
missiles

The missiles are designed to counter aerial assault means, 
primarily strategic and tactical aircraft, in various conditions.

In the 1950s - 1970s, the 1D was accepted as a parent 
model for the 11D, 13D, 20D, 5Ya23, and other upgraded 
derivatives.

The 1D, 11D, 13D, 20D, and 5Ya23 are normal-configuration 
two-stage missiles with bow destabilizing fins, launched upon 
locking the launcher on the target by the azimuth and elevation 
angle. After the launch, the operator guides the missile by radio 
and can activate the proximity fuse if required; otherwise the 
warhead goes off at a certain distance from the target, follow­
ing a radio command.

Fpynna 14 PaKenibie h KOCMusecKne cucTeMbi (KOMnneKCbi) Group 14 Guided missiles
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cochon cnctomon noflaHM KOMnoHeHTOB TonnNBa, arperaTbi 
ynpasneHMfl pynAMN paKeTbi, npueMHi/iKu komsha ynpaBne- 
HNA.

HcnoiiHMTenbHbiMM opranaMN CNCTeMbi ynpaBneHUA ab- 
baiotca neTbipe aapOAMHaMMHecKux pynA, pacnonoxeHHbie 
b xboctobon HacTu MapLueBOM CTyneHN paxeTbi, a Ha CTap- 
tobom ynacTKe noneTa - anepoHbi, HaxoA^mNecA Ha CTaóui- 
nuaaTOpax nepBoPi CTyneHN.

The first stage is a solid-propellant rocket engine with stabi­
lizing fins. The wings, air rudders, and destabilizing fins are 
attached to the second stage that includes a radio proximity 
fuse, rudder controls, a high-explosive warhead, avionics, fuel 
components tanks, and command radio receivers.

The commands activate four air rudders aft on the main 
stage (at the starting stage - ailerons on the wings on the first 
stage).

TaKTUKO-rexHMMecKMe xapaKTepucrwKu

Tun 1A 11A 13A 20A 55123 Index 1D 11D 13D 20D 5Ya23
3oHa nopaxeHMS, km: Range of fire, km:

no AanbHOCTM 29 7-33 7-33 7-43 6-56 distance 29 7-33 7-33 7-43 6-56
(AO 56) (AO 76) (up (up to

no BbicoTe 20-22 3-27 3-27 0,1-30 0,1-30 to 56) 76)
MaxcHManbHasi cxopocTb altitude 20-22 3-27 3-27 0.1-30 0.1-30
nopaxaeMbix ueneti, km/h 1500 1500 1500 3700 3700 Maximal target
Macca, kt: speed, km/h 1,500 1,500 1,500 3,700 3,700

paKeTbi 2165 2282 2282 2390 2400 Weight, kg:
ôoesoCi nacTM 190 190 190 196 190 missile 2,165 2,282 2,282 2,390 2,400

raôapnTHbie pa3Mepw, m: warhead 190 190 190 196 190
A/iMHa 10,47 10,58 10,58 10,78 10,8 Dimensions, m:
AnaMeTp 0,5 0,5 0,5 0,5 0,5 length 10.47 10.58 10.58 10.78 10.8
pa3Max diameter 0.5 0.5 0.5 0.5 0.5
CTa6nnu3aTopoB 2,57 2,57 2,57 2,57 2,57 wing span 2.57 2.57 2.57 2.57 2.57

3eHMTHaa ynpaBnaeMasi paKeia 
óojibLUOM flanbHOCTM 5B283

The 5V28E long-range 
surface-to-air missile

npefl,Ha3HaHeHa Ara nopaxeHMh paannsHbix cpeACTB bo3- 
AyujHoro HanafleHra, b tom Mwcne caMoneTos cTpaTernHe- 
ckom m TaKTnHecKOii aBnapnn, KpbinaTbix paxeT BO3AyuiHoro n 
HaaeMHoro 6a3upoBaHra b luhpokom Ananaaone ycnOBnii nx 
boeBoro npMMeneHMa.

B KOHCTpyKqnn 3YP ©bin peannsosaH paa opnrnHanbHbix 
KOHCTpyKTopcKnx m TexHonorMHecKMX petueHMM. Oahom H3 
peHTpanbHbix ocobeHHOCTeri stom 3ŸP CTa.no ncnonb3OBa- 
Hue caMOHaBeaeHra c noMonibio paAMOnoxaqMOHHOM no- 
nyaKTnBHOü to/iobkh. OAHOBpeMeHHO 6bin npMMeneH m pa a 
Apyrnx HOBiuecTB, b HacTHOc™, pa3pe3Hbie aapoAMHaMM- 
HecKwe pynn, atfxjiexTMBHocTb Korapbix asTOMaTMHecKM M3- 
Meranacb b cootbctctbuh c bmcotom m cxopocTbio noneTa 
paxeTbi.

5B283 npeflCTaBraeT co6oü AayxcTyneHHaTyio paxery, bw- 
noraeKHyio no HopManbHOM 
aapoflMHaMMBecxoii cxeMe c 
MeTbipbMH TpeyTOBbHblMM 
xpbinbBMn bonbiuoro yAnu- 
HeHua.

CTapT paxeTbi - Haxnon- 
HblPl, C nOCTOBHHblM yrnoM 
B03BblLUeHMA nyCKOBOM ycTa- 
HOBXM, HaBOAMMOii 00 33M- 
Myry. ynpaBnenne noneTOM 
paxeTbi n HaBeAemie ee Ha 
qenb ocymecTBraeTcri c no- 
MOlAbK) yCTaHOB/ieHHOli Ha 
Heii nonyaxTMBHOM paAMono- 
xaqMOHHOM ronoBXM caMOHa- 
BeAeHMs.

flepBaa CTyneHb paxeTbi 
npeACTaBraeT coSom neTbipe 
TBepAOTonnnBHbix ABwraTe- 
ra, ycTaHOBJieHHbix na Map- 
meBOM CTyneHM paxeTbi Mex- 
Ay xpbmbBMM. BTopaa CTy-

rpynna 14 PaKCTHbie a KOCMWHecKue CHCreMbi (KOwnneKCbi)
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The missile is designed to counter aerial assault means - 
strategic and tactical aircraft and ground- and air-launched 
cruise missiles - in various conditions.

The innovative design includes a semi-active radar homing 
head and split rudders adjusted to altitude and speed.

The 5V28E is a two-stage normal-configuration missile with 
four long triangular wings.

The missile is launched upon tracking the target by the 
azimuth (the launcher has a fixed elevation angle). After the 
launch, the missile locks on the target using its semi-active 
radar homing head.

The first stage includes four solid-propellant rocket engines 
installed between the wings on the main stage. The main stage 
is powered by a liquid-propellant plant in which fuel compo­
nents are pumped from the tanks into the engine. The stage

Group 14 Guided missiles
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neHb ocHameHa xmakocthoh flBwraTenbHOM ycraHOBKOii c Ha- 
cocHoii cMCTeMoCi noflaMM KOMnoHeHTOB Ton/iMBa b Asura­
re rib, KoHCTpyKTMBHO MapmeBaA CTyneHb 5B283 coctomt H3 
psAa OTceKOB, b KOTopbix pacnonoxenbi - nonyaKrnsHan pa- 
flMonoKapnoHHaH ronosKa caMOHaBeaeHwa, öjiokm Soptobom 
annapaTypbi ynpasneHMA noneroM paxeTbi, 0CK0Ji0HH0-<t>y- 
racHast doesan Mac™, ôaxn c KOMnoneHTaMw TonnuiBa, XMflKO- 
CTHbiÑ paKeTHbiii ABnraTenb, arpera™ ynpasneHMn pynrtMM 
paiœTbi.

also includes a radio proximity fuse, rudder controls, a high- 
explosive warhead, avionics, fuel components tanks, and 
command radio receivers.

Basic Characteristics

3oHa nopaxeHMH, km:
no aanbHOCTM
no Bbicoïe

MaKCMMa/ibHan CKopocib 
nopaxaeMbix ueneii, km/h

240
0,3-05-40)

AO 4300

Range of fire, km: 
length 
altitude

Maximal target 
speed, km/h

240 
0.3-(35-40)

4,300

MOAepHM3MpOBaHHblM 3eHHTHblki 
paKeTHbiii KOMruieKC C-75M-2 
«Bojira-2A»

ripeßHasHaHeH Ann oöopoHbi BaxHeüwwx aAMWHMCTpaTWB- 
HblX, npOMblLUneHHblX M BOeHHbIX OÓbeKTOB OT yflapOB 
cpeacTB BO3flytiJHoro Hana/ieHna, MMeiomnx 304>eKTHBHyio 
nnomaxib paccenBannh 6onee 0,3 m2, neTaniHX co CKopocTS- 
MM flO 1030 m/c.

flocne npMHHTHst Ha soopyxenne KOMnneKca C-75 6binn

The S-75M-2 Volga-2A 
surface-to-air missile system 
(upgraded)

The system is designed to defend priority administrative, 
industrial, and military sites from aerial assault means with an 
effective echo area of over 0.3m2, traveling at a speed of up to 
1,030mps.

The original S-75 was upgraded into the Volga, Volga-2, and 
Volga-3 versions. The newest exported version is designated

Group 14 Guided missiles
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3eHMTHbie ynpaeraeMbie paKeTbi Surface-to-air missiles

npoßeaeHbi tqm ero M0ßepHH3aiiMn noß HaaeaHueM «Bonra», 
«Bonra-2», «Bonra-3». B HacToatnee apeMA aapyßexHtiM 
napTHepaw npeßnaraeTcn Hosaa MOflepHnaapuA cpeßCTB 
KOMnneKca ßo ypoBHA C-75M-2 («Bonra-2A»),

Llenbio MOAepHMaapnn ABnneTca:
- npoaneHMe cpokob aKcnnyaiapnn 3a chct saweHbi 

ochobhoü nacTM aHajtoroBoii annaparypbi cTaHu.nu Haee- 
ßenuA paKeT (PCH) Ha coBpeweHHyio un<t>poßyio annapa- 
Typy;

- noBbiiueHMe TaKTHKO-TexHHHeCKUx xapaKTepncTUK 3a 
euer peannaaqnn uu<t>poBbix anropnTMOB oöpaßoTKn HHcfiop- 
MapHM u ynpasneHMa;

- ynyHtiieHHe 3KcnnyaTau,HOHHbix xapaKTepncTHK;
- noBbiweHMe 3<t><t>eKTHBH0CTH nopaxeHMA coBpeweHHbix 

cpeacTB BO3ßyiiiHoro HanaßeHua (CBH), b tom HHcne Kpbina- 
Tbix paKeT n ßpyrnx ManoaaMeTHbix qeneii bo bccm ßnanaso- 
He BbicoT m cKopocTeii nx nonera.

B cocTaB 3PK «Bonra-2A» exoast:
• MOflepHM3npoBaHHaa CTaHuua HaBeßeHus paKeT 

PCH-75BM-2A, b cocraBe:
- MOßepHM3MpoBaHHaA annapaTHaa 

KaÖMHa ynpaBJieHMA AB-2A;
- MOßepHM3wpoBaHHaA KaöwHa ynpa- 

BPeHwa YB-2A;
- npMeMonepeaaioiuaA KaöwHa OB;
- npmienbi F1-1B, F1-2B, F1-3B;
- nepeßBMXHaa peMOHTHaa MacTep- 

CKaa (riPM);
• paKerHaa ßarapes, BicniOHaiomaa:
- ßo aiecTM TpaHcnopTHO-3apaxaio- 

lumx MamwH;
• CMCTöMa aaeKTpocHaöxeHMA, bkpio-

Hafomaa:
- pacnpeßenwTe/ibHO-npeo6pa3O- 

BaTe/ibHyio KaöwHy PKY (2 wt.);
- ßM3enb-aneKTpocTaHLtMK> (fl3C) 

5E96A (2 LUT.);
- nepeßBMXHyto TpaHC<t>opiviaTopHyio 

noßCTaHLtwio (nTfl) 5E74M-230;
• cpeßCTBa TexHHnecKoro oöecneMeHwa;
• seHMTHbie ynpasnaeMbie paKeTbi 

(3YP)20/1 h 5923.
flononHMTenbHO 3PK MoryT npHßa- 

BaTbCA paßMOnOKaUMOHHbie CTaHUMM 06- 
HapyxeHwa u ueneyKasaHua n-12 n n-15.

KoMnneKC ABnneTCA oßHOKaHanbHbiM 
no penn h ocymecTenaeT nopaxenne penn, coBepaiaiopteü no- 
ner b nponsBonbHOM HanpaßneHHH, oßecnetHBaa HaseaeHHe 
Ha penb ao Tpex paxer

PaKeTbi - aeyxcTyneHHaTbie c HaKnoHHbiM cTapraw. flepßaa 
cryneHb paKeTbi - nopoxoson ycKopHTenb, MapLueßbiii ßBHra- 
Tenb BTOpOH CTyneHH - XHßKOCTHOH.

CpeacTBa KOMnneKca pa3MeajaiOTCA b nepeso3HMbix npp- 
penax h nonynpnqenax.

SneKTpocHaöxeHMe cpeacTB 3PK - ot nepeßBHXHbix ßu- 
3e/lbHblX 3/ieKTpOCTaHpHH HTIH OT OpOMblUineHHOH C6TH.

B cooTBeTCTBHM c paapaßoTaHHon KOHCTpyKTopcKOH ao- 
KyMeHTapHeüi MoaepHH3apna 3PK OaanpyeTcn Ha ncnonb- 
3OB3HHM yHn4>npnpoBaHHoii UH<t>poBOü annapaTypbi, ßbi- 
nonneHHOH c npHMeneHneM TexHHHecKHx pemeHHH, peanu- 
3OBaHHbix b 3PC C-300nMV1.

npH MoaepHH3apnui 3PK öaoKM c ananoroBon annapaTy- 
pOH 3aMeHAIOTCA ÖnOKaMM, BbinOAHeHHblMH C HCnOnb3OBaHM- 
ew coBpeMeHHbix TexHonornii h aneMeHTHon 6a3bi. ßononnn- 
TeribHO BBOßATCA pn4>pOBbie 6/lOKM C HOBbIMH 4>yHKpHAMM: 
öopbßa c noiviexaMH; AC b TeneBH3H0HH0M Kanane; ynpasne- 
HHe aHTeHHoii. BpeMR nposeaeHHa pernaMeHTHbix paöOT npH 
3tom coKpaipaeTca npuiMepHO b 2 paaa. noTpeß/ieHkie aneKT- 
poaneprHH yMeHbiuaeTCA Ha 20-35%.

AnnapaTypa, ncnonb3yeMaa a-na MoaepHH3apnn 3PK 
«Bonra» ao ypOBHA 3PK «Bonra-2A», Ha 90% yHM<t>npnpoBa- 

the S-75M-2 (Volga-2A) with the following major improve­
ments:

analog equipment of the missile guidance station has been 
replaced by digital to prolong service life;

digital processing of combat signals has improved perform­
ance and the capability to counter all aerial targets, including 
such stealth targets as cruise missiles at all altitudes and 
speeds;

new maintenance technology has reduced costs.
The Volga-2A system includes:
the upgraded missile guidance station RSN-75VM-2A, com­

prising:
- the AV-2A upgraded equipment control cabin;
- the UV-2A upgraded control cabin;
- the PV transceiver cabin;
- the P-1V, P-2V, and P-3V trailers;
- the mobile workshop;
a missile battery, comprising:
- up to six PU-SM-90 launchers;
- up to six reloader vehicles;

the power supply system, comprising:
- 2 RKU distribution and conversion cabins;
- 2 5E96A diesel electric power plants;
- the 5E74M-230 mobile transformer;
technical support assets;
20D and 5Ya23 surface-to-air missiles.
Target detection/designation radars (P-12, P-15) are 

optional.
The system is a single-channel one but still can engage a 

maneuverable target by assigning up to three missiles.
The two-stage missile is launched fro a tilted launcher. The 

first stage is a solid-propellant booster, the main stage is pow­
ered by a liquid-propellant engine.

The components are transported in enclosed and open 
trailers, and the equipment is powered by mobile diesel 
power plants or can be plugged into the general electricity 
network.

The designer-approved upgrade procedure stipulates the 
use of digital equipment unified with the S-300PMU1.

As part of the upgrade program, analog units are 
replaced by more modern digital ones, with the following 
additional functions: anti-jamming action, television 
automation, antenna steering. Digital equipment halves the 
maintenance time and reduced power consumption by 20% 
to 35%.
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Ha c annapaTypoii, ncno/ib3yeMOvi ana MOflepHM3ai4nn 3PK 
«neMopa».

no openxe paspaôoTHHKa 3PK «Borra» - HnO «Anwas», 
aaHHaa MopepHnaapHA Han6onee penecoobpasHa pcxoaa M3 
KpMTepHH «CTOMMOCTb - 3<J)4>eXTHBHOCTb».

The units with which the standard Volga is upgraded into the 
Volga-2A is 90% unified with the upgrade units for the Pechora 
SAM system. NPO Almaz, the Volga designer, sees it as the 
most cost-efficient upgrade policy.

«Bonra-3» «Bo/ira-2A»
PexMMbi paôoTbi peaeeoro xanana PCH: 

papuoaoxapnoHHbiii eCTb eerb
TeaeonTUHecxuii ecTb eerb
papMonoxapnoHHbiû
c xorepeHTHbiM HaxonneHPeM Her eerb

MaxcnManbHafl cxopocTb 
nopaxaeMoii penn, m/c 1030 1030
rpaHuipbi 3OHbi nopaxeHPA peau 
opn OTcyTCTBMH paHPonoMex:

BepXHAA, XM 30 30
HMXHA9, XM 0,1 0,1
pa/ibHAA (HaxnoHHaA panbHocTb), xm: 

Ha Bbicore 0,5 xm 24 27
Ha Bbicore 5-25 xm 40-56 45-60
Ha Bbicore 30 xm 45 55

6/ipxhaa (ropH3OHTanbHas panbHOCTb) 7 7
MaxcMManbHbiii napaMerp 
nopaxaeMoii penn, xm:

Ha Bbicore 0,5 xm 22 26
Ha Bbicore 5-25 xm 38-50 40-54
Ha Bbicore 30 xm 34 45

HanpHPe aeroMarpHecxoro aaxeara
p aBTOconpoBoxpeHHA penn
(peyMA xananaMM) b TeneonrpHecxoM 
pexHMe PCH Her eerb
HanPHPe aaroMarPHecKoro 3axBara perip 
Ha AC b papponoxappoHHOM pexpMe Her eerb
BpeMA aBTOMarpHecxoro 3axBara penn 
Ha AC, b papponoxappoHHOM pexPMe, c 8 2,5-3
napaMerpbi aBroMarpsppoBaHHoro 
npnSopa nycxa (Ann):

BpeMA BbipaSOTKM paHHbIX, c 7 2
TOHHOCTb OpeHXP flanbHOCTP
AO BCrpeHP, XM 2-5 0,5
PHflPxapMA 4>opMynApa penn: 

a3PMyr, yro/i Meera, panbHoerb, 
Bbicora, cxopocTb, napaMerp Her eerb

HanPHPe ipenaxepa p ero rpn aHano- nporpaM-
rOBblP MHO-PP<Î>- 

POBOP

Volga-3 Volga-2A
Missile guidance stations' 
target channel modes:

radar yes yes
TV optical yes yes
Radar/coherent accumulation no yes

Maximal target speed, mps

Range of fire without jamming:

1,030 1,030

altitude max, km 30 30
altitude min, km
distance max (tilted), km:

0.1 0.1

altitude 0.5km 24 27
altitude 5km to 25km 40-56 45-60
altitude 30km 45 55

distance min (horizontal)

Maximal target parameter, km:

7 7

altitude 0.5km 22 26
altitude 5km to 25km 38-50 40-54
altitude 30km

Automatic lock-on 
and double-channel tracking

34 45

in the TV optical mode 

Automatic lock-on in the

no yes

radar mode

Lock-on time in the

no yes

radar mode, sec

Automatic launch controller:

8 2.5-3

data generation time, sec 7 2
rendezvous rangefinding accuracy, km 
target data indication:,

azimuth, elevation angle, distance

2-5 0.5

altitude, speed, parameter no yes

Simulator type analog digital prog­
rammable

SeHMTHaa ynpaensieMasi paKeTa 5B27fl The 5V27D surface-to-air missile
npefl,Ha3HaHeHa firn no- 

paxeHMa cpeACTB BO3/tyuj- 
Horo HanafleHna, HMeKJtunx 
34>4>eKTHBHyio nnomaab 
pacceaHMB 6onee 0,2 m?, ne- 
TatpHX CO CKOPOCTAMM flO 
700 m/c.

Ha OflHy pens MoryT Haso- 
pnTbcn po pByx paxer Cïapi 
paxeT HaxnoHHbiii, c nycxo- 
Boti ycTaHOBXH, chhxpohho 
CB93aHHoii cnnoBbiMn npn- 
BopaMM ynpaBneHHsr c npn- 
BopaMM aHTeHHOfi cncTeMbi 
CHP.

ynpasneHne noneTOM pa- 
xeTbi M HaBepeHHe ee Ha 
pens ocytpecTBPitKncrt no

The missile is used against 
aerial targets with an effective 
echo area of over 0.2mJ, trav­
eling at a speed of up to 
700mps. Up to two missiles 
can be assigned to one target.

The missile is launched from 
a tilted launcher moving syn­
chronously with the missile 
guidance station attenna and 
controlled by the operator. 
The radio proximity fuse is 
activated automatically or 
(when the target altitude is 
below 50m) by the operator.

The upgrade effort focuses 
on the first stage, warhead, 
and fuse to ensure a longer
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paxtuoKOMaHflaM, nocTynaiomnM ot CHP, a noflpbiB 6oe- 
BOM Mac™ - no KowaHfle ot pafli/iOBspbiBaTena (PB) npn 
noflneTe Ha flanbHOCTb cpaôaTbiBaHMfl PB, nn6o no ko- 
MaHfle ot CHP npn CTpenbôe no penstM, neTflLflWM Huxe 
50 M.

MoflepHH3ami9 3VP 5B27fl saKniOMaeTca b MOflepHnsa- 
pviM flBHraTe/ia nepBoñ CTyneHn, boeBoñ nao™ u paflno- 
B3pbiBaTena, o6ecneMHBaioinnx pactunpeHne 3OHbi nopa- 
xeHMa MaKcnManbHoií HaKPOHHOñ flanbHoc™ zio 32 km h 
noBbitneHne sepOHTHOc™ nopaxcHnn. yMeHbwaeTCH bbi- 
coTa HopManbHOíí paôoTbi paflnoBspbiBaTena no HM3Kone- 
TMLUMM U,en«M C 60 AO 20 M. yBenMMHBaK)TCA bosmoxhocth 
no nopaxeHMio BO3flyi±iHbix perieli 3a chbt yse/iHMenna 06- 
mero Beca nopaxaramnx aneMeHTOB b 1,6 pasa n Mwcna oc- 
KonKOB b 3,7 pasa.

effective range (up to 32km tilted), a higher first-hit probabili­
ty, a lower critical altitude for automatic fuse operation (from 
60m to 20m). Firepower is increased as the weight of the 
destructive agent is increased by factor of 1.6 and the number 
of fragments by factor of 3.7.

3PK
«neMopa-M» «rieMopa-2A»

PexHMbi paóoTbi ueneBoro
Kanana CHP:

paflnonoKafliioHHbiii eCTb eCTb
TeneonTMMecKnli eCTb eCTb
paflMOnOKaflMOHHblli 
C KOrepeHTHbIM 
HaKonaeHMeM HeT ecT

MaKcnManbHafl CKopocTb 
nopaxaeMoñ flenn, m/c 700 700
rpaHMflbi 3OHbi nopaxennfl uenn 
npn OTcyrcTBnn paflnonoMex:

BepXHflfl, KM 18 20
HnXHflfl, KM 0,02 0,02
flanbHflfl
(HaKnoHHafl flanbHOCTb), km:

Ha BbicoTe 0,5 km 18 23
Ha BbicoTe 6 km 22 28
Ha BbicoTe 14-20 km 25 28

SnnxHflfl
(ropu3OHTanbHa flanbHOCTb) 3,0 3,5

MaKcnManbHbiñ napaMerp 
nopaxaeMoñ iienn, km 16 24
BpeMfl aBTOMainMecKoro 
3axsaTa uenn Ha AC, c 8 2,5-3
klHflHKaflnfl rapaHTnpoeaHHoñ
3OHbi nopaxeHnfl, npoMaxa HeT eCTb

Pechora-M Pechora-2A
Missile guidance stations' 
target channel modes: 

radar yes yes
TV optical yes yes
Radar/coherent accumulation no yes

Maximal target speed, mps 700 700

Range of fire without
jamming:

altitude max, km 18 20
altitude min, km 0.02 0.02
distance max (tilted), km: 

altitude 0.5km 18 23
altitude 6km 22 28
altitude 14km to 20km 25 28

distance min (horizontal) 3 3.5

Maximal target 
parameter, km 16 24

Automatic target lock-on 
time, sec 8 2.5-3

Indication of guaranteed kill area, 
failure no yes

3eHUTHbie ynpaenseMbie paKeTbi 
cpeflHeii flanbHOCTM 5B55P,
48H6E, 48H6E2

3eHMTHaa ynpasnaeMaa paxera cpeflHeii fla/ibHoc™ 
5B55P npeflHasHaseHa flnn nopaxenna KaK coBpeMeHHbix, 
TaK n nepcneKTHBHbix cpeflCTB BO3flyiiiHoro HanafleHnst, ko- 
Topbie BK/iiOMaiOT b ce6e caMoneTbi CTpaTeriiMecKOü, tsk™- 
MecKoü m MopcKoii aBMapmi, cTpaTernsecKne KpbinaTbie 
paKeTbi.

PaKera SKcnnyaTnpyeTcn b repMeTHMHOM TpaHcnopTHO-ny- 
ckobom KOHTeüHepe (TDK) n He TpeöyeT npoeepoK n perynn- 
pOBOK b TeneHHe Beerò cpoKa cnyxSbi.

5B55P npeflCTasnaeT co6oü oflHocTyneHMaTyio paKeTy, Bbi- 
noriHeHHyio no HopManbHoü aapoflHHaMMsecKoft cxeMe, c 
pacKpbiBaeMbiMH nocne CTapra pynaMn.

CrapT paxeTbi - BepTMKanbHbiü, c noMonibio yCTanosneH- 
hoü b TflK KaTanynbTbi, 6e3 npeflBapnTeribHoro pa3BopoTa 
nycKOBoii ycTanoBKH b cTopony flenn, flocne sanycKa flBura- 
Tena paKeTa CKnoHaeTca b TpeSyeMOM HanpasneHMU b 3aBM- 
CWMOCTM ot nonoxeHMB u,enn npn noMomn rasoBbix pynen.

The 5V55R, 48N6E, 48N6E2 
medium-range surface-to-air 
missiles

The 5V55R medium-range surface-to-air missile can be 
used against operational and future aerial targets, including 
strategic, tactical, and naval aircraft, and strategic cruise mis­
siles. The missile is supplied in a hermetic transport/launch 
container and does not required servicing.

The 5B55R is a one-stage normal-configuration missile with 
rudders unfolding after launch.

The missile is launched vertically upwards with the container 
catapult (from any launcher position), tilts toward the target 
with special jet vanes as soon as the engine starts, and is then 
guided by a track-through-missile system. The powerful high- 
explosive warhead and high g-load endurance ensure effec­
tive engagement, even against highly maneuverable targets.

The 5V55R is powered by a solid-propellant engine and 
includes a radio direction finder, an avionics monobloc, a high- 
explosive warhead, and rudder controls.

The 5V55R was upgraded into the 48N6E and 48N6E2 ver- 
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npn HasefleHMn paKeibi ucnonaayeTCA npnnpnn conpOBOx- 
peuna pean sepes paxery. OcxonosHO-cJiyracHas ôoesaa 
sacra öonbUJOM MoinHOCTM u BbicoKne pacnonaraeMbie ne- 
perpyaKM paxerai obecnesMBaiOT arjxtteKTMBHoe nopaxenne 
peneíí, b tom sncne m hht6hcmbho MaHeepnpyraipux.

Paxera 5B55P ocnaipeHa Bbicoxo3c|xt>exTHBHbiM TBeppoTon- 
nnBHbiM pBHrareneM. KoHCTpyxTUBHO ona coctout n3 papa ot- 
cexoB, b KOTopbix pacnonoxenbi: papnonenenraTop, annapa- 
TypHbiíí OTcex (SopTOBaa annapaiypa Bbino/iHena b Bnpe moho- 
6noxa), ocKonoHHO-<t>yracHaa öoesaa sacTb, TBeppOTonnuBHbiñ 
paxeTHbiii pBurarenb, arperarai ynpaeneHns pyn«Mn paxerai.

flanbHeiíujMM pa3BHTneM 3YP 5B55P cianu 3YP 48H6E n 
48H6E2, npepHa3HaseHHbie pns nopaxenna xaxcoBpeMeH- 
Hbix, Tax M nepcnexTMBHbix cpepcTB BoapyujHoro Hanape- 
HMH, xoTopbie BKPioMaiOT b ceba caMOpeTbi cTpaTerune- 
cxoii, TaxTUMecxoü n MopcxoCi aenapnn, CTparernsecxne 
xpbinaTbie paxe™, aBnapuoHHbie paxeTbi, TaxTnsecxne n 
onepaTMBHO-TaxTMHecxue SannncTnsecxue paxe™ n ppy- 
rue cpepcTBa sospyuJHoro HanapeHMs bo boom pnanaaone 
ycnoBnü nx öoeBoro npuMenenu«.

sions effective against all operational and future aerial targets, 
including tactical, strategic, and naval aircraft, strategic cruise 
missiles, air-launched missiles, tactical and theater-level bal­
listic missiles etc.

Basic Characteristics

5B55P 48H6E 48H6E2 5V55R 48N6E 48N6E2
Sona nopaxeHMA, km: Range of fire, km:

no AanbHOCTw 5-75 5-150 5-200 distance 5-75 5-150 5-200
(AO 90) (up to 90)

no BbicoTe 0,025-25 0,01-27 0,01-27 altitude 0.025-25 0.01-27 0.01-27
MaKcwManbHaa CKOpocTb Maximal target speed, km/h 4,300 10,000 10,000
nopaxeHMA ueneii, km/h 4300 10000 10000 Weight, kg:
Macca, Kr: missile 1,665 1,800 1,840

paKeTbi 1665 1800 1840 warhead 130 145 180
óoeBOM Haem 130 145 180 Dimensions, m:

raóapwTHbie pasMepbi, m: length 7.25 7.5 7.5
Annida 7,25 7,5 7,5 diameter 0.508 0.519 0.519
AuaMeTp 0,508 0,519 0,519 fin span 1.124 1.134 1.134
pa3Max pyneii 1,124 1,134 1,134

3eHHTHbie ynpaBnneMbie paxeTbi 
9M96E H 9M96E2

3eHHTHbie ynpaenneMbie paxe™ 9M96E n 9M96E2 
npepHaaHaseHbi pas ncnonbsoBaHns b cocTaee 3PK na- 
3eMHoro n xopaöenbHoro 6a3npoBaHHA. 3th paxe™ non- 
HOCTbio petuaiOT 3apasy 3<|)<t>exTMBHoro nopaxenns cob-

The 9M96E and 9M96E2 
surface-to-air missiles

The 9M96E and 9M96E2 surface-to-air missiles are used 
with ground- and ship-based SAM systems against opera­
tional and future aerial targets, including smart missiles and 
tactical ballistic missiles, in all combat conditions.

Group 14 Guided missiles

Class 1470 Guided missiles
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3eHMTHbie ynpaenaeMbie paKeTbi Surface-to-air missiles

peweHHbix m nepcneKTMB- 
Hbix aspoflUHaMMHecKMX m 
6a/inncTMHecKMx cpextcTB 
BO3flytiiHoro HanaaeHMB, b 
TOM HMCne BblCOKOTOHHblX 
paxeTHbix cpeflCTB n TaxTM- 
HecKuix SannwcTMMecKnx pa­
xeT bo boom fluianaaoHe yc- 
jiobmm nx ôoesoro npwMe- 
HOHHA.

3to AOCTnraeicfl 6aaro«a- 
pa onTHManbHOMy coHera- 
HM1O WCnOAb3OBaHHit MHep-
puanbHO-KOMaHAHoro Haee-
A6hmh n caMOHaBexteHMA c pokmmom «ceepxMaHeBpeHHO- 
CTM» paxeTbi b 3OHe BCTpenn c penbio.

OflHocTyneHHaTbie TBepAOTon/iMBHbie paxeTbi 9M96E n 
9M96E2 BbinoriHeHbi no aspoAMHaMMMecxoM cxeMe «yn<a» c 
pacKpbisaeMbiM nocne CTapia cboQoaho BpamatouiMMCR 
XBOCTOBbIM KpblAbeBblM ÔJtOXOM. STM paxeTbi HOJlHOCTblO 
yHn4>nu,npoBaHbi no cocrasy ôopTOBoro oôopyAOBaHMh, 6oe- 
BOMy CHapAXeHMIO M XOHCTpyXUMM M OTJlMHaiOTC9 TOJlbKO paa- 
MepaMn ABuraTenbHbix yciaHOBOK. C MOMema nsroTOBneHnst 
ao nycKa paxeTbi HaxoASTca b xoHTeÜHepe.

CTapT paxeT npoM3BOAMTca c HenoAroTOBneHHbix b nHxe- 
HepHOM OTHOiueHHM posmumm. PaxeTbi ncnojtb3yioT «xotioa- 
Hbiii » BepTMKanbHbiii CTapT - nepea 3anycxow MapiueBoro abm- 
raTerw ohm BbiSpacbiBaiOTca M3 xoHTeüHepa Ha BbicoTy 6onee 
30 m. B npoqecce noAteMa Ha ary BbicoTy paxeTa cxnoHseTcn 
b CTopoHy uenu c noMOinbio raaoAWHaMMHecxoM CMCTeMbi.

Ana peanM3apMM pexMMa «cBepxMaHespeHHOCTM» Mcnonb- 
3yeTca ra30AMHaMMHecxan CMCTeMa, Koropan no3BonaeT 3a 
0,025 c yBenMHMTb aapoAMHaMMsecxyio neperpyaxy paxeTbi 
Ha ABaApaTb oahhma.

OcHameHne paxeT «MHTennexTyaabHOM» ôocbom uacTbio 
oôecneHMBaeT Bbicoxyio 30<t>exTMBHocTb nopaxenna aapo- 
AMHaMMwecxMx n OannMCTMHecxMx cpeACTB BO3AyujHoro Ha- 
naAeHMA.

3YP 9M96E nocTaBnaxTTca 3axa3MMxy b oxoHtaTeribHO coGpan- 
hom m CHapaxeHHOM bmao b repMeTMHHbix TpancnopTHo-nycxo- 
Bbix xoHTetiHepax a™ 3PC xopaôenbHoro 6a3npoBaHM9 m b cne- 
AManbHOM paaèopHOM xacceTe Ha ueTbipe 3YP 9M96E b THK atw 

3PC HaaeMHOro SaanpoBaHMa.

Combat effectiveness is attained through an optimal combi­
nation of inertial and command guidance and homing tech­
niques with intensive «super-maneuvering» as the missile 
approaches the rendezvous point.

The 9M96E and 9M96E2 are one-stage solid-propellant 
canard missiles with the freely rotating aft fin-stabilizing unit 
unfolding after launch. Both versions have identical avionics, 
warheads, and configuration. The only difference is the engine 
power. The missiles are supplied in containers and require no 
servicing.

The missiles are launched without launcher preparation. 
First the missile is thrown out of the container by a catapult 

to an altitude of about 30m, 
where it tilts toward the tar­
get using special jet vanes. 
Its «super-maneuverability» 
at the rendezvous is also 
ensured by jet vanes that can 
render an x20 g-load within 
0.025 sec. The smart war­
head is equally effective 
against aerodynamic and 
ballistic aerial targets.

The ready-to-launch 
9M96E is supplied in a single 
hermetic container for ship­
based launchers and in a sec­
tional x4 cassette for ground- 
based launchers.

9M96E 9M96E2 9M96E 9M96E2
3oHa nopaxeHMS ueneii, km: Range of fire, km:

AaJlbHOCTb MMHMManbHaS 1,0 1,0 minimal distance 1.0 1.0
AanbHOCTb maximal distance 40 120
MaxcMManbHas 40 120 minimal altitude 0.005 0.005

BbicoTa MMHnMaabHas, km 0,005 0,005 maximal altitude 20 30
BbicoTa MaKcnManbHas, km 20 30 Missile weight, kg 333 420
Macca paKeTbi, xr 333 420 x4 cassette weight 2,300 2,700
Macca xacceTbi-KOHTeitHepa
C HeTbipbMS paxeTaMM 2300 2700

3YP 5736-E
3eHMTHafl ynpaBnfleMa« paxeTa 5736-E bxoamt b cocTaB 

KOMnneKca «nam_iMpb-C1 ». PaxeTa npe/jHaaHaHena 
yHMHTOxeHua caivioneTOB, sepToneTOB, xpbinaTbix paxeT, 
npOTMBOpaAMonoxauMOHHbix paxeT, ynpaBn^eMbix aBvia- 
6om6, flnJlA, ManopaaMepHbix AO3ByxoBbix cpeACTB bo3- 
jnyniHoro Hana/ieHMfl npoTMBHMxa.

OcHOBHbie flocTOMHCTBa paxeTbi :
- BcecyroHHoe n Bcenoro^Hoe npnMeneHue;

The 57E6-E surface-to-air missile
The 57E6-E surface-to-air missile is used with the Pantsir-S1 

SAM system against aircraft, cruise missiles, anti-radar mis­
siles, guided bombs, UAVs, and small subsonic aerial targets. 
It features

an all-weather day/night capability;
short time and high speed at the starting stage (t =1.5 sec, 

Vmax—1,300mps);
high maneuverability after jettisoning the booster;

Tpynna 14 PaKeTHbie m kocmmhcckmc CMCTeMbi (KOwnneKCbi)
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- Mance noneTHoe BpeMe Ha CTapTOBOM ynacTKe ( t =1,5 c, 
Vmax—1300 m/c );

- BbicoKast MaHeBpeHHocTb nocne OTflenennn ciapTOBoro 
ABHTaTena;

- Manoe SannriCTriHecKoe 3aMeflneHne npn nonere 6ea 
CTapTOBoro flBriraTenn (40 m/c Ha 1 km nyrii);

- BbicoKaa cpeflHan CKopocTb n zjanbHOCTb ynpaenaeMoro 
noneTa, paciurtpAiouj,aA 3OHy nopaxenua no flanbHoc™ ¿to 20 
km, no BbicoTe flo 10 km;

- Qonbiuan Macca Soeeori Mac™ (20 kt) npri Manofi CTapTO- 
BOÑ Macee 3YP;

- Manbie oujmôkm HaBeflennn b onTrmecKOM pexriMe 
CTpenbôbi M BbicoKaa BepoaTHOCTb npnMoro nonaflaHna b 
HaaeMHbie penn (BMn, BTP) npri OTKmoseHHOM HflU, (He-
KOHTaKTHOM flaTHHKe penri) M BblCOKaa Be- 
poaTHOCTb nopaxenrin nerKoSponripoBaH- 
Hbix peneri na ôonbujnx panbHOCTnx p,o 
npriMeneHrm riMn riTPK.

PaKeTa 5736-E flByxciyneHMaTan, c OT/tenn- 
eMbiM CTapTOBbiM flBriraTeneM, Bbinonnena no 
cxeMe «yrxa» c ynpasneHneM b flByx nnocKO- 
CTSx. CucTeMa ynpaB/ieHus nHTerpriposaHHan, 
paflMonoKaprioHHan, ecenorofluan w ootmko- 
aneKTpoHHan, BcecyroHHaa, aBTOMawHecKaH. 
Boeean sacTb ocKonoHHC-CTepxHeBan.

small ballistic retardation after jettisoning the booster 
(40mps per 1km);

high average speed and guided distance, ensuring an effec­
tive range of up to 20km in distance and 10km in altitude;

powerful (20kg) warhead for the low launch weight;
low optical guidance error, high hit probability for ground 

targets (APC, IFV etc. with the target sensor switched off). 
The hit probability for ground targets is high enough to 
deprive the enemy of an opportunity to use antitank mis­
siles.

The 57E6-E is a two-stage canard diplane-guided missile 
with a jettisonable booster and a fragmentation-rod warhead. 
The integrated automatic radar guidance system ensures a full 
all-weather day/night capability.

MaKCMManbHan CKopocTb paKe™, m/c 1300
MaKCHManbHan nanbHOCTb
nepexBaTa penri, m 18000-20000
BbicoTa nepexBaia penri, neTPiperi
CO CKOpOCTbK) 300 m/c, m:

MaKCMManbHas 10000
MnHMManbHas 5

Macca, kt:
b KOHTeñHepe 94
CTapTOBas 75,7

KannSp, mm 90/170
flnriHa paxeTbi b KOHTeÜHepe, mm 3300

Maximal speed, mps 1,300
Maximal target distance, m 18,000-20,000
Interception altitudes at target
speed 300mps, m

maximum 10,000
minimum 5

Weight, kg
with container 94
launch weight 75.7

Caliber, mm 90/170
Missile length (with container), mm 3,300

3eHMTHaa ynpaBjineMan paKeTa 9M335
npe/iHa3HaHeHa zyis nopaxenns BO3flyiuHbix peneri b co- 

CTase seHnTHoro nyweHHO-paxeTHoro KOMnneKca «flaH- 
pripb-C1».

The 9M335 surface-to-air missile
The 9M335 surface-to-air bicaliber missile with the plastic­

case jettisonable solid-propellant single-mode engine is used 
with the Pantsir-S1 SAM system as a derivative of the
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PaKeTa 9M335 nocTpoena no 6nKann6epH0ñ cxeMe c ot- 
AenaeMbiM TBepAOTonnwBHbiM OAHopexuMHbiM flBuraTe- 
neM B nnacTMaccoBOM Kopnyce n hBnneTcn ßa/ibHefiLUMM 
pa3BMTneM paKeTbi 9M311M1, nMeeT ycoBeptiieH- 
CTBOBaHHbie ABurare^b n boesyio naCTb. 3a chgt 
BbicoKnx aHepreTMHecKMx napaweTpoB ABHrarena 
paciunpena 3OHa nopaxeHHsr npu 6onee BbicoKUX 
3HaHeHnax MaKCHManbHoüi u cpeAHeü CKopocTeÑ 
paKeTbi.

9M311M1 missile with improved engine and warhead. High 
engine power ensures longer effective range, higher maximal 
and average speed.

xapaKTepuiCTMKM ■ Basic Characteristics

ZlnuHa paxeTbi a KOHTewHepe, mm 3200 Missile length (with container), mm 3,200
fluaMeTp Kopnyca, mm: Case diameter, mm

MaKCMManbHbiü (ABuraTenn) 152 maximal (engine) 152
Scesoti nacTu 90 warhead 90
npuóopHoro OTceKa 76 avionics compartment 76

Macca, kt: Weight, kg
KOHTeüHepac paKeToñ 90 with container 90
paKeTbi 60 missile only 60
SoeBoii nacTu 16 warhead only 16

CKopocTb nonera, m/c: Speed, mps
MaKCMManbHaa 1100 maximal 1,100
cpeAHss 700 Average 700

rpawipbi a$4)eKTUBHoro AeücTBiifl, km: Effective range, km
AanbHAS 12 maximal distance 12
BepXHAA 8 maximal altitude 8
SnnxHss 1 minimal distance 1
HHXHAA 0,005 minimal altitude 0.005

3eHHTHaa ynpaenneMan panera 3M8 
M3 cocTaaa 3PK 2K11 «Kpyr»

The 3M8 surface-to-air missile 
(2K11 Krug)

3YP 3M8 BXOAMT b cocTaB 3eHMTHoro paKeTHoro KOMnneK- 
ca 2K11 n npeAKasHaMena Ann nopaxenun BO3AyuiHbix peneü 
Ha AanbHocTM ao 45 km.

PaKeTa 3M8 BbinonHewa no AByxcTyneHHaTOÜ cxeMe. Bto- 
pan (MapiueBaa) CTyneHb ocuaipena npnMOTOHHbiM B03Ayw- 
HO-peaKTHBHbiM AßnraTeneM (flBPfl) 3144, Ann obecneneHnn

compressed air accumulator.

3anycKa KOToporo paKeTa pasroHaeTca ao cko- 
pocTM, cooTBeTCTByiomeii HMcny M=1,5-2, ne- 
TbipbMa TBepAOTonnnBHbiMn ycKopmenriMn 
3145. fopiOHee (KepocuH) b ABnraienb 3L(4 no- 
AaeTcn TypöoHacocHbiM arperaTOM. B peHT- 
panbHOM Tene BO3Ayxo3a6opHHKa flBPfl c 
AnaMerpoM pnnnHApMHecKoü nac™ 450 mm 
noMHMO ocKonoHHO-<t>yracHoCí Soesoñ tacTU 
3H11 pacnonaraeTca paAHOB3pbisaTenb 3326 
M LuapoBOM SannoH BO3AyuJHoro aKKyMynnropa 
AasneHMB.

The 3M8 surface-to-air missile is used with the 2K11 Krug 
SAM system against aerial targets at a distance of up to 45km.

The 3M8 is a two-stage missile with the main stage powered 
by a 3Ts4 ramjet engine started as the four 3Ts5 solid-propel­
lant boosters accelerate the missile to M=1.5-2. The fuel 
(kerosene) is supplied by a turbopump. The 450-mm engine 
air intake also accommodates the ZN11 high-explosive/frag- 
mentation warhead, the 3E26 radio proximity fuse, and the

Tpynna 14 PaKeTHbie n KOCMunecKMe CHCTeMbi (KownneKCbi) Group 14 Guided missiles

103Knacc 1470 VnpaßnReMbie paKeibi K pexerbi'HOCWTenw Class 1470 Guided missiles



Boenpnnacbi BoopyxeHns CyxonyiHbix bomck Army Munitions

CncreMaynpasneHua paKeToii - paxtnoKOMaHflHan, no cur- 
Ha/iaM cTaHLinu nase/jeHna 1C32.

The missile is operator-guided from the 1S32 guidance sta­
tion.

__________
Basic Character isticsTaKTMKO-rexHHHecKMe xapaicrepucTHKH

Anma paxeTbi, mm 8436 Missile length, mm 8,436
MaxcnManbHbiii nnaMerp Kopnyca Maximal case diameter (main engine), mm 850
Mapiueeoü cryneHM, mm 850 Wing span (main engine), mm 2,206
Pa3Max xpbuibeB MapuieBOM cryneHH, mm 2206 Fin span, mm 2,702
Pa3Max CTa6nnn3aTopoB, mm 2702 Weight, kg
Macca, xr: missile only 2,455

paxeTbi 2455 main engine 1,400
MapweBOii CTyneHM 1400 Fuel weight
ropiosero (xepocHH + n3onponnnHHTpaT) 270+27 (kerosene + isopropyl nitrate) 270+27
SoeBOñ sacm 150 Warhead weight 150

CxopocTb noneTa, m/c 800-1000 Speed, mps 800-10,00
rpaHmj,bi a<t>(J)exTHBHorofleüCTBM«, xm: Effective range, km

nanbHHA 45 maximal distance 45
BepxHBA 23,5 maximal altitude 23.5
önnxHB« 11 minimal distance 11
huxhss 3 minimal altitude 3

3eHMTHaa ynpaBjineMa$i panera 9M83 
M3 cocTaaa 3PC C-300B

The 9M83 surface-to-air missile 
(S-300V)

3yP 9M83 BxoflUT b cocTaB 36huthom paxeTHoñ cucreMbi 
C-300B n npeßHasHaueHa arm nopaxenna caMoneTOB, b tom 
suene MaHeepHpyiouunx c neperpy3KaMn no 7-8 ep.. u b ycno- 
BMAx pafluonpoTUBOfleiiCTBua, KpbinaTbix paKeT, b tom suene 
HH3KoneTflutnx Tuna ALCM, n 6annncTnsecKnx paKeT Tuna 
«Cxaa» u «Banc».

KoHCTpyKpna paxeT 9M83 b MaxcMManbHOü CTenenu yHMcfiM- 
pupoBaHa c paxeToñ 9M82, ocHOBHbie otouhuh CB«3aHbi c npn- 
MeneHneM Meuee moihhoü CTapTOBOñ CTyneun, seM y 3VP 
9M82. flan Haseflenu« paxeTbi ncnonb3yeTcn on, uh U3 ßByx 
coocoöob: UHepqnanbHoe HaBeflenue no Merely nponoppno- 
HanbHoñ HaBurapMM c nepexoflOM Ha xouesHOM ysacTxe Ha ca- 
MOHasefleHMe m xoMaHflHO-MHepuwanbHoe HaeefleHue c nepe-

The 9M83 surface-to-air missile is used as part of the 
S-300V SAM system against aircraft maneuvering at a 7G to 
8G in a hard jamming environment; cruise missiles, including 
ALCM-like low-altitude ones; and Scud- or Lance-like ballistic 
missiles.

Technologically, the 9M83 is similar to the 9M82 but has a 
more powerful booster stage. The missile uses two guidance 
techniques: proportional-navigation interial guidance with 
homing at the terminal stage and command-interial guidance 
with self-guidance in the last three seconds of flight. The oper­
ator feeds in the launch definition through a special launcher­
based computer.

xoflOM Ha caMoynpaBneHue b 
Tesenwe nocnep,Hnx Tpex ce- 
KyHfl noneTa. floneTHoe 3ana- 
HUe BBOflMTCB B SOpTOBOe Bbl- 
HMcnMTenbHoe ycTpoücTBo 
paxeTbi co cnepnanbHoii 3BM 
nycKOBOii ycTaHOBKM.
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flnwHa, mm: Length, mm
paKeTbi 7898 missile only 7,898
TpaHcnopTHo-nycKOBoro KOHTeiiHepa

MaKCMManbHbiìi «QkiaMeTp, mm:
8570 missile in container

Maximal diameter, mm
8,570

paKeTbi 915 missile only 915
TpaHcnopTHo-nycKOBoro KOHTeiiHepa

Macca, Kr:
930 missile in container 

Weight, kg
930

5H 150 warhead 150
paKeTbi 3500 missile 3,500
nepBOM cTynenw 2275 first stage 2,275
BTOPOM CTyneHM 1224 main stage 1,224

CpeAHflq cKopocTb noneTa, m/c 1200 Average speed, mps 1,200
MaKCMManbHafl neperpy3Ka, eA-
PpaHMUbl 34)4)eKTMBHOrO AeMCTBMB, km:

20 Maximal g-load
Effective range, km

20

AaiibHAB 75 maximal distance 75
BepXHflfl 25 maximal altitude 25
ÓnMJKHflfl 7 minimal distance 7
HMXHBA 0,025 minimal altitude 0.025

3eHMTHaa ynpaBjiaeMaa paKeTa 9M82 
M3 cocTaaa 3PC C-300B

The 9M82 surface-to-air missile 
(S-300V)

3yp 9M82 BXOflUT B COCTaB 3BHMTHOM paKBTHOM CUCTeMbl 
C-300B m npeflHaaHaneHa ana nopaxenna ôaanucTHHecKMX 
paxeT Tuna «flepujMHr», aBnapnoHHbix paKeT runa SRAM, ca- 
MoneTOB m flpyrux aapoflWHaMUMecKux qeneü Ha SonbuJMx 
flaabHOCTBX.

3ŸP 9M82 npeflCTaBnaeT coôom flByxcTyneHiaTyto TBepflo- 
TonaMBHyKD paxeTy c 6osbom sacTbio HanpaeneHHoro aeMCT- 
bmb, BbinonHeHHyto no aapo/jMHaMMHecKOM cxeMe «Hecyipnii 
KOHyc» c raaoflMHaMMHecKMMu opraHaMM ynpasneHMA nep- 
bom cTyneHH. Ha xboctobom orcexe MapiueBoii CTyneHM pa3- 
MeipeHbi no aeTbipe aapoflMHaMMHecKMx pyaa m cTa6nnn3a- 
Topa. PaKera pa3MetuaeTca b TpaHcnopTHO-nycKOBOM koh- 
TeÜHepe (TDK).

B ronoBHOM hsctm pa3MemeHbi ôjiokm 6optobom annapa- 
yypbi:

• annapaTypa caMOHaBefleHMa:
• HeKOHTaKTHoe B3pbiBaTenbHoe ycTpoiiCTBO (HBy);
• MHeppwanbHaa CMCTewa yopasneHMA;
• ÓOPTOBOe BblHMCflHTeabHOe ycTpoCicTBO.
nycK 3yP npon3BOflnTca npui BepTMKa/ibHOM nonoxeHMM 

THK c noMOUJibio HaxoABLueroca b hsm nopoxoBoro aKKyiviy- 
naTopa aaBaeHMB (rasorenepaTopa). flocne Bbixo.ua paKeTbi 
M3 TpaHcnopTHo-nycKOBoro KOHTeiiHepa HaiMHaeTC« npo- 
pecc CKaoHeHMA paKeTbi Ha saaaHHbiti yron 3aaeiicTBOBaHM- 
ew HeCKOJIbKMX M3 BOCbMM MMnyflbCHblX HBMTaTeJieM, KOTO- 
pbiìi saBepaiaeTcst k MOMeHTy OKOHHaHMA paóoTbi CTapTOBOii 
CTyneHM. ripn nycKax b aanbHioio 3OHy no aapoflMHaMMie- 
ckmm pensiM 3anycK ABuraTerm MapweBOii CTyneHM npoM3- 
BoaMTCA c aaaepxKOM ao 20 c no othoujohmio k MOMeHTy 
0K0HH3HM9 paÔOTbl ABMraTehA CTapTOBOM CTyneHM.

ynpaeaeHMe paKeTOM Ha MapiiieBOM m naccMBHOM ytacTKax 
noneTa ocymecTBaseTca nocpeacTBOM OTKnoneHM« neTbipex 
aapoaMHaMMHecKMx pyneìi. 3YP HaeoaMTca Ha pena nn6o cm- 
CTeMOii MHeppManbHoro yopaeneHMa no Meraay nponoppMO- 
HanbHOM HaBMrapMM c nepexoaoM na caMOHaeeaeHMe npn- 
MepHO 3a 10 c ao noaneTa k penM, bm6o cmct6mom kom3haho- 
MHeppManbHoro ynpasneHMR c caMOHaseaeHMew b Teienne 
nocneaHMx Tpex cexyna noneTa. nocneaHMM cnocoó Haeeae- 
HMB Mcnonb3yeTca npM CTpenbôe no penstM b ycnosMnx 
MOLpHbix peTpaHcnMpoBaHHbix (oTBeTHbix) noMex BHeaiHero 
npMKpbiTMB. noneT 3yp npM MHeppManbHOM ynpasneHMM ocy-

The 9M82 surface-to-air missile is used as part of the 
S-300V SAM system against aircraft and other aerodynamic 
targets at long distances, Pershing-class ballistic missiles, and
SRAM-class air-launched 
missiles.

It is a two-stage carrier­
cone solid-propellant missile 
with the first stage controlled 
by jet vanes and four air rud­
ders and four stabilizing fins 
aft on the main stage. The 
missile is supplied in a trans- 
port-and-launch container.

The warhead accommo­
dates the following avionics 
units:

• homer:
• proximity fuse;
• inertial guidance system;
• onboard computer.
The missile is launched 

from a vertically placed con­
tainer using a gunpowder gas 
catapult. As the missile leaves 
the container, it begins to tilt 
toward the target using the 
appropriate of its eight ones 
pulse gas vanes to lock on the 
target by the time the starting 
stage dies out. At long dis­
tances against aerodynamic 
targets, the main stage onset 
may be delayed for up to 
20sec after the offset of the 
first stage.

In midcourse and in the 
passive stage of flight, the 
missile is controlled aerody- 
namically by air rudders. The 
missile uses two guidance 
techniques: proportional-nav- 
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mecTBnneTca no auepreTnnecKn onTHManbHbiM TpaeKTopnaM, 
hto oSecneMMBaeT npepenbHO Gonbtuyio AOcaraeMOCTb paxeTbi.

noneTHoe aafiaHMe bboamtch b bopTOBoe BbinucnnTe/ibHoe 
ycTpoiicTBO 3ŸP co cneunanbHOii 3BM nycKOBOü ycTaHOBKM 
n KoppeKTupyeTca b noneTe pa/iMOKOMaHflaMM, npwHUMae- 
MbiMM annapaTypoii caMOHaBeaenna ot nepeaaiHHKa ny.

WHeppnanbHas cncTeivia ynpaBneHnsr 3yP obecnennBaeT 
BbicoKyto TOHHOCTb BbiBOfla paKeTbi b TOHKy aaxBaTa penu anna- 
paTypoii caMOHaBefleHMn 3yp. Annapaiypa caMOHaseaeHna 
3yp MMeeT BbicoKyio HyBCTBMTenbHOCTb no Kananaivi caMOHa- 
Be,qeHHfl m paflnoKoppeKpnn, hto nosBonaer Ha/texHO aaxsa- 
TbisaTb niobyio pens TCH 3yP Ha panbHocTM, flocraTOHHOM ana 
cônnxeHMB n nopaxeHMB TaKnx ManopaawepHbix peneri, KaK 
ronoBHbie nacTM BP «nepwMHr» n aBMapMOHHOM BP SRAM.

WMeeT ocKonoMHo-cfryracHyio BH HeKOHTaKTHoro periCTBnq. 
OcHOBHbiM nopaxaioinMM 0aKTOpOM BH nenaeTcn coBMecTHoe 
aeuicTBMe npoayKTOB peTOHapnu n nopaxaioipnx aneweHTOB. 

igation inertial guidance with homing in the last ten seconds of 
flight and command-inertial guidance with homing in the last 
three seconds of flight, the latter technique preferable in a 
tight re-translated jamming environment. The inertial guidance 
system keeps the missile in the most energy-efficient trajecto­
ry to ensure longer effective range.

Before the launch, the operator feeds in the launch definition 
through a special launcher-based computer and can control 
the missile in the course of flight via a radio link.

The inertial guidance system ensures accurate delivery of 
the missile into the lock-o point. The homer is very sensitive 
and responds promptly to operator’s correcting commands, 
which ensures reliable lock-on at a distance sufficient for inter­
cepting small Pershing- and SRAM-class targets.

The 9M82 has a high-explosive/fragmentation proximity- 
detonated warhead, with the blast/fragmentation combined 
destructive effect.

TUiHHa, mm:
paxeTbi 9913
TpaHcnopTHO-nycKoeoro KOHTeüHepa 10530

MaxcuManbHbiü auaMerp, mm

paxeTbi 1215
TpaHcnopTHO-nycKOBoro KOHTeüHepa 1460

Macca, Kr
BH 150
paxeTbi (c TDK) 5996
nepBOü ciyneHM 4635
BTOpcii cryneHH 1270

CpeaHHB CKOpodb noneTa, m/c 1840
rpaHUUbl 3Ct>4>eKTUBHOrO fleÜCTBMS, KM

AanbHAB 100
sepxHBB 35
ÔaUXHAA 13
HHXHHS1 1

Length, mm
missile only 9,913
missile in container 10,530

Maximal diameter, mm
missile only 1,215
missile in container 1,460

Weight, kg
warhead 150
missile (with container) 5,996
first stage 4,635
main stage 1,270

Average speed, mps 1,840
Effective range, km

maximal distance 100
maximal altitude 35
minimal distance 13
minimal altitude 1

3eHMTHaii ynpaBJiaeMasi paKeTa 3M9 
M3 cocTaaa 3PK 2K12 «Ky6»

The 3M9 surface-to-air missile 
(2K12 Kub)

npeflHaaHaHena aria nopaxenna eosayuiHbix peneri b co- 
CTase seHHTHoro paKeTHoro KOMcneKca 2K12 «Ky6»

PaKeia 3M9 BbinonHena no aspoanHaMnnecKoìi cxewe 
«noBopoTHoe Kpbino». B nepeflHeM oTceKe paxeTbi pacno- 
noxena nonyaKTMBHan paflwonoKapnoHHaa ronoBKa caMO- 
HaBeaeHMH, ocKonoHHO-<t>yracHan boesaa nacTb, papwo- 
B3pbiBaTenb n annapaTypa yupaBneuna noneTOM. Bbico- 
Kaa ManeBpeHHOCTb paKeTbi obecnenena KaK pynewn, 
pacnonoxeHHbiMn na cTabnnnsaTopax, tsk n 3a cneT ot- 
KTioHeHMH KpbuibeB. PaKeTa nMeeT KOMbwHnpoBaHHyio 
ABMraTenbHyio ycTaHOBKy, cocTOamyio M3 CTapTOBoro n 
MaptiieBoro TBepaoTonnnBHbix flBnraTeneü. CTapTOBbin 
ABMraTerib, paboTaioipnri b Tenenwe 3-6 c, npeacTaBnneT 
coboü oôbiHHyto LuatiJKy c bpoHnpoBaHHbiMM ToppaMM.

MapuieBbiri flonraTenb 9fl16K KnaccncfinpnpyeTcn KaK 
«npaMOTOHHbiü TBepflOTonnnBHbiü peaKTMBHbiii flBnraTenb» b 
CB93M c TeM, hto cocTaB ncnohb3OBaHHoro b 3T0M fiBnrarene 
TBepaoro TonnuBa J1K-6TM OT/innaeTca bonbtuwvi n3bbiTKOM 
ropionero no OTHonieHuio k OKMcnnTemo, n npoayKTbi cropa- 
huh 3apaaa raaorenepaTOpa nepea, BbibpocoM b aTMOCcfiepy 
noCTynaiOT b Kawepy poxnranna, rpe oct3tkm ropionero cro- 
paiOT b noTOKe BO3ayxa, noflBoaMMoro nepe3 nerbipe B03ay- 
xo3a6opHHKa, pacnonoxeHHbix Ha Kopnyce paKeTbi b cpep- 
Heü ero nac™.

flonyaKTHBHan paflnonoKapMOHHaa ronoBKa caMOHaBeae-

The 3M9 surface-to-air missile is used as part of the 2K12 
Kub SAM system against various aerial targets.

The 3M9 is a tilt-wing missile, with the front compartment 
accommodating the semi-active radar homer, a high-explosive 
warhead, a radio proximity fuse, and avionics. Its high maneu­
verability is ensured by air rudders and tilting wings.

The missile is powered by a combined power plant comprising 
a solid-propellant booster and a solid-propellant main engine.
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3eHMTHbie ynpaeraeMbie paKeTbi Surface-to-air missiles

Hun 1CB4 3axsaTbiBaeT penb co CTapTa, ncnonb3yn npn 
3tom OTpaxeHHbiü OT penn curHan nepe/taTHWxa noflCBeTa 
ciamiwn 1C31. flanee ronoBKa caMOHaBeflenna conpoBox- 
flaeT penb no ee nacTOTe flonnepa m BbipabaTbisaeT ynpaB- 
nwtune curHanbi ana Hase/ieHua paxeTbi Ha penb. no/ipbiB 
0CK0n0MH0-<t>yracH0Íí boeBofi nac™ npon3BOAHTca aBTO- 
HOMHbiM flByxKananbHbiM paflwoB3pbiBaTeneM 3327, pabo- 
TatotUMM Ha HenpepbiBHOM H3nyHeHwn. flpn stom obpaayeT- 
cn 3150 ocxonxoB BecoM 7,4—7,9 r.

The booster propellingthe missile within the first three to six 
seconds of flight is in effect a simple brick of a solid propellant 
with armored ends. The 9D16K, the main engine, is defined as 
a «solid-propellant ramjet engine» because the LK-6TM 
fuel/oxidizer mixture contains redundant fuel, and after the 
gas generator the mixture is additionally combusted in the 

afterburner chamber, mixed with air 
coming through four intakes in the 
middle of the missile body.

The 1SB4 semi-active radar homer 
locks on the target from the very start by 
the reflected signal of the 1S31 target 
designation radar. Guided by the target’s 
Doppler effect, the homer generates 
guidance signals.

The high-explosive/fragmentation 
warhead is detonated by the 3E27 per­
manent-radiation self-sustained double­
channel radio proximity fuse and gener­
ates 3,150 7.4-g to 7.9-g fragments.

flnnHa paxeTbi, mm 5800 Missile length, mm 5,800
MaxcMManbHbiñ nnaMeTp xopnyca, mm 330 Maximal case diameter, mm 330
Pa3Max xpbina, mm 928 Wing span, mm 928
Pa3Max CTa6i4nn3aTopa, mm 1200 Fin span, mm 1,200
Macca, xr: Weight, kg

paxeTbi 630 missile only 630
TonnuBa MapiueBoro flBwraTena 67 main engine fuel 67
TonnuBa CTapTOBoro asurare™ 172 booster fuel 172
boeBovi Haem 57 warhead 57

CxopocTb noneTa, m/c 600 Speed, mps 600
rpaHmjbi 3<t>ct>exTHBHoro AeñcTBkm, xm: Effective range, km

flanbHfln 8-12 maximal distance 8-12
BepxHnn 7 maximal altitude 7
bnnxHss 6 minimal distance 6
HnxHns 0,1 minimal altitude 0.1

3eHUTHaa ynpaBjiaeMasi paKera 9M38 
M3 cocTaaa 3PK 9K37 «EyK»

The 9M38 surface-to-air missile 
(9K37 Buk)

ripeflHa3HaHeHa nnn nopaxenum BoaayiuHbix peneri b co- 
crase aeHWTHbix paxeTHbix xoMnnexcoe 2K12M4 «Ky6-M4» n 
9K37 «Byx».

3eHMTHan paxeTa 9M38 Bbinonnena no HopwanbHori ob- 
meri cxewe c xpbinoM Manoro yannHeHnn. flBwrarenb flByx- 
pexnMHbiñ TBepflOTonnnBHbiri (oôiuee speMn paboTbi oxo- 
no 15 c). B nepeflHeri nacTM paxeTbi nocneflOBaTenbHO 
pa3MemaiOTCfl nonyaxTHBHan ronoBxa caMOHaBeAenrm, 
annapaTypa aBTonwnoTa, hctohhuxw nwTaHna ri boesaa

nacTb. flna yMeHbLueHwa paabpoca peHTpOBxn no BpeweHM 
noneTa xawiepa cropanna PflTT pasMeipena bnnxe x cepe- 
flrtHe paxeTbi, n connoBori bnox BxnxjnaeT yzviMHeHHbiìi ra- 
3oxoA, aoxpyr xoToporo pacnonoxeHbi aneMeHTbi pyne- 
Boro npriBOfla. PaxeTa He MMeeT OTflennioinMxcn b noneTe 
nacTeri. yxoMnnexTOBana ocxonoHHO-cjjyracHOií BH. fonoB-

The 9M38 surface-to-air missile is used as part of the 9K37 
Buk and 2K12M4 Kub-M4 against various aerial targets.

The 9M38 is a normal-configuration small-wing missile pow­
ered by a two-mode solid-propellant engine with a 15-sec fuel 
resource. The front compartment accommodates, bow-to-aft: 
the semi-active homer, the autopilot avionics, power supplies, 
and warhead. To diminish centering spread in flight, the com­
bustion chamber is moved toward the center of the missile,

fpynna 14 PaKeiHbie h KOCMWHecKne CHCreMbi (KOMnneKCbi) Group 14 Guided missiles
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Ka caMOHasefleHUA - c KOM6nHnpoBaHHOti cucTeMoui ynpa- 
BneHMA, caMOHasefleHHe 3YP ocymecTBPAeTCA no Merely 
nponopuMOHa/ibHow HaBi4raqi4H c aaxsaTOM qeni4 nocne 
CTapTa.

KoHCTpyKpuA paxeTbi 9M38 oôecneHUBaei nocTasKy ee b 
BOùtCKa b TpaHcnopTHOM KOHTefiHepe 99266 b OKOHHaTenbHO 
CHapAxeHHOM BMfle, a Taxxe aKcnnyaTaqnio 6e3 npoBeaeHHA 
npoBepoK m pemaMeHTHbix pafloT b Tesenne 10 neT. 

and the nozzle unit includes a prolonged gas duct with rudder 
servos around it. The missile has no jettisonable parts.

The high-explosive/fragmentation warhead is guided to the 
target by a combined-guidance homer locking on the target 
upon launch.

The 9M38 is supplied ready-to-launch inside the 9Ya266 
container and does not require servicing through the entire 1 fl- 
year service life.

Annua paKeTbi, mm 5500
MaKCMManbHbiii anaMeTp Kopnyca, mm 400
Pa3Max pyneü, mm 860
Macca, kf:

paKerbi 685
6oeaoii nacm 70

CKopocTb noneTa, m/c 850
TpaHMUbi 3<t><t>eKTHBHoro flencTBMA, km:

aanbHAA 32
BepXHAA 20
6/iuxhaa 3,5
HMXHAA 0,025

Missile length, mm 5,500
Maximal case diameter, mm 400
Fin span, mm 860
Weight, kg

missile 685
warhead 70

Speed, mps 850
Effective range, km

maximal distance 32
maximal altitude 20
minimal distance 3.5
minimal altitude 0.025

3eHiiTHaii ynpaBjiiieMafi paKeTa 9M317 
M3 cocTaaa 3PK «ByK-M1-2»
m «ByK-M2»

3YP 9M317 npeflHasHaHeHa aha nopaxeHHA BOSflytiiHbix qe- 
neü b cocTaee seHMTHbix paKeTHbix KOMnneKCOB «ByK-M1-2» n 
«ByK-M2» c BO3MOXHOCTbio nopaxeHMA TaKTHHecKMX 6annn- 
CTnnecKvix paKeT Tuna «JlaHC» n aenaqHOHHbix paKeT Ha aanb- 
hoctax ao 20 km, aneMeHTOB BbicoKOTOHHoro opyxna, Haa- 
BoaHbix KopaSnen Ha aantHOCTAx ao 25 km n HaseMHbix qe- 
neri (caMoneTOB Ha aspoapoMax, nycKOBbix ycTaHOBOK, 
KpynHbix KOManaHbix nyHKTOB) Ha aanbHOCTAX ao 15 km.

3eHUTHaA paKeTa 9M317 BbinonHena no HopMaribHoii 06- 
uieii cxeMe c kph/iom Manoro yannneHMA. flBMraTenb aeyxpe- 

xwMHbin TBepaoTonnwB- 
Hbiii. B paKeie npriMeneHbi 
HHepqna/ibHO-KoppeKTMpy- 
eMaa cucTeMa ynpaBneHWA 
m nonyaKTMBHaA paanono- 
KaqwoHHaA ronoBKa caMO- 
HaBeaennA. PaKeTa 9M317 
BHeiUHe OTAMHaeTCA OT 
9M38 cymecTBeHHO MeHb- 
iiieii ariMHOM xopabi Kpbina. 
PaKeTa yKOMoneKTOBana 
ocKonoHHO-<t>yracHoii BH.

The 9M317 
surface-to-air missile 
(Buk-M1-2, Buk-M2)

The 9M317 surface-to-air missile as part of the Buk-M1-2 
and Buk-M2 SAM systems against various aerial targets, 
including Lance-class ballistic missiles and air-launched mis­
siles, at distances of up to 20km, smart weapons and surface 
ships at distances of up to 25km, and ground targets (aircraft 
on airfields, missile launch vehicles, large command posts) at 
distances of up to 15km.

The 9M38 is a normal-configuration small-wing missile 
powered by a two-mode solid-propellant engine and guid­
ed by a interial correctable guidance system and a semi­
active radar homer. The 9M317 has a shorter wing chord 
than the 9M38. the missile has a high-explosive/fragmenta­
tion warhead.

Group 14 Guided missiles
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3eHMTHbie ynpaeraeMbie paKeTbi Surface-to-air missiles

ÍInuHa paxeTbi, mm 5500 Missile length, mm 5,500
MaKCHManbHbiii AkiaMeip Kopnyca, mm 400 Maximal case diameter, mm 400
Pa3Max pyneñ, mm 860 Fin span, mm 860
Macca, kv: Weight, kg

paxerbi 720 missile 720
Spesoti sacTu 70 warhead 70

rpaHMLlbl 3<t>(t>eKTUBH0r0 AeñCTBMA, KM Effective range, km
AanbHfls 45 maximal distance 45
BepXHBH 25 maximal altitude 25
SnUXHAA 3,5 minimal distance 3.5
HI4XHSA 0,025 minimal altitude 0.025

3eHkiTHaa ynpaBJiaeMaa panera 9M33 
M3 cocTaaa 3PK 9K33 «Oca»

The 9M33 surface-to-air missile 
(9K33 Osa)

npeflHasHaneHa ana nopaxenna aoaflyaiHbix peneñ b co- 
CTaBe aeHUTHoro paKeTHoro KOMnneKca 9K33 «Oca».

TsepflOTonnHBHaa 3YP 9M33 BbinonHena no aapoonHawn- 
HecKOii cxewe «yTKa». YnpaBneHne paxeioii b noneTe ocyme- 
CTB/iaeTca flByMP napaMn pyneii no paonoKOMaHflaM ot Sce­
sovi MatiinHbi. B HocoBoui sac™ paKeTbi pacnonoxeHbi anna- 
paTypa paanoynpasaeHMa m paanoBnanpoBaHna, asTonunoT, 
paanoB3pbiBaTenb, SopTosoii mctohhmk aneKTponnTaHna n 
0CK0n0HH0-4>yracHaA SoeBaa nacTb c npeaoxpaHUTenbHO- 
McnonHMTenbHbiM MexaHM3M0M. B xboctobom Mac™ HaxoaaT- 
ca AByxpexMMHbiH TBepaoTonnMBHbiM ABuraienb, aHTeHHbi 
KOMaHflHoro paanoSnoKa w SopTOBoro OTBeTHMKa, a raxxe 
Tpaccepbi ana conposoxAeHnfl paxerbi c noMOUfbio TeneBn- 
3MOHHO-onTMHecKoro BH3npa. KpbinbeBoii 6aok (CTaSnan- 
3aTop) BbinoAHeH cboôoaho BpamatoiiiHMCA Ha noAwnnHn- 
Ke OTHOcnreabHO npoAOAbHovi ocw paKeTbi. PaxeTa nocTaB- 
naeTCs b soiicxa b TpancnopTHOM xoHTeviHepe b SoeroTO- 
BOM Bnae n He TpeSyer nposeposHbix paSoT.

The 9M33 surface-to-air missile is used 
as part of the 9K33 Osa SAM system 
against various aerial targets.

The 9M33 is a solid-propellant operator- 
guided canard missile steered by two pairs 
of air rudders. The front compartment 
accommodated radio link devices, an 
autopilot, a radio proximity fuse, a power 
supply, and a high-explosive warhead with 
a safety lock, followed by a two-mode 
solid-propellant engine, radio link and 
transponder antennas, and tracers ensur­
ing optical tracking from the launch vehicle. 
The stabilizer unit rotates freely on a bear­
ing about the missile's longitudinal axis.

The missile is supplied ready-to-launch 
in a container and does not require serv­
icing.

Basic Chara

flnnHa paKeTbi, mm 3158 Missile length, mm 3,158
MaKCWMaribHbiü auaMeTp Kopnyca, mm 206 Maximal case diameter, mm 206
Pa3Max Kpbina, mm 650 Wing span, mm 650
Macca, kt: Weight, kg

paxeTbi 128 missile 128
SoeBpii sacTM 15 warhead 15

CKopocTb noneTa, m/c 500 Speed, mps 500
rpaHMUbl 3<t>0eKTHBHOrO AeñCTBMA, km: Effective range, km

AanbHAri 9 maximal distance 9
BepxHss 5 maximal altitude 5
ônnxHss 2 minimal distance 2
HI4XHAA 0,05 minimal altitude 0.05

Tpynna 14 PaKeTHbie m kocmmhcckmc CHCTeMbi (KownneKCbf)
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3eHHTHaa ynpaBjisieMaa paxera 9M33M2 
H3 cocTaaa 3PK 9K33M2 «Oca-AK»

The 9M33M2 surface-to-air missile 
(9K33M2 Osa-AK)

npeßHa3HaMeHa aph nopaxenna BO3,pyujHbix peneü b 
cocTase seHHTHoro paxeTHoro xoMnnexca 9K33M2 
«Oca-AK».

TsepflOTonnHBHaii 3YP 9M33M2 npeacTaBrmeT coBori 
MOflepHM3npoBaHHbiü BapnaHT paxeTbi 9M33, pa3Meipae- 
Mbiui b TpaHcnopTHO-nycKOBOM xoHTeiiHepe. PaxeTa ocna- 
mena AopaBoTaHHbiM pafl,noB3pbiBaTeneM, wweiotuMM 
flByxxananbHbiM npueMHMX c aBTOHOMHoii cxeivioìi anannsa 
BbicoTbi b MOMÖHT B3Bep,eHMB, HTO ofiecneHMBaeT HecpaBa- 
TbiBaHue paßnoBspbiBaTens ot seivuiM Ha BbicoTe 20-30 m. 
B CBB3M c pa3MemeHweM b xoHTeiiHepe 3YP ocnameHa 
xpbuioM c MexaHM3M0M pacxpbiTun noc/ie CTapTa. B 
TpaHcnopTHOM nonoxeHMM xohcojim cxnaßbiBaioTCfl Ha- 
BCTpesy flpyr apyry. Ilepea CTapTOM OTxpbiBaxiTca w noa- 
HMMaxyrcH, Bpamancb OTHOCWTenbHO oceii xpennenna, ne-

The 9M33M2 surface-to-air missile is used as part of the 
9K33M2 Osa-AK SAM system against various aerial targets.

The 9M33M2 is a solid-propellant ready-to-launch missile 
supplied in a container, an upgrade of the 9M33 with an 
improved radio proximity fuse having a two-channel receiver 
analyzing the altitude after launch and therefore insured 
against early detonation at an altitude of 20m to 30m.

While the missile is stored in the container, the wings are 
folded together. Before launch, the front and rear covers of the 
container open and rotate around the hinge axes.

The turnaround time of the avionics has been prolonged from 
1 year to 5 years, the radioation immunity has been improved.

The 9M33M2 was later upgraded into the 9M33M3 used as part 
of the 9K33M3 Osa-AKM SAM system with an improved radio 
proximity fuse to engage low-flying targets, down to zero altitude.

peaHsn n 3aaHBA 
XpblUJXM XOHTeiÎHe- 
POB.

YBeanHeH c 1 ro- 
aa ao 5 neT cpox 
Mexay pernaMeHT- 
HbiMH npoBepxaMM 
BopTOBOw annapa- 
Typbi, noBbiiaeHa pa- 
anauMOHHait ctom-
XOCTb paxeTbi.

Ha ocHose paxeTbi 9M33M2 coaaana 3YP 9M33M3 (bxo- 
aaataa b coctbb 3PK 9K33M3 «Oca-AKM») c ycoBepiaeHCT- 
BOBaHHblM paaHOB3pblBaTe/ieM, n03B0BHK)iaHM BeCTM 
CTpenbBy no penaM, HaxoflamnMca npaxTnnecxn Ha Hyne- 
BOii BbicoTe.

¿toma paxeibi, mm 3158 Missile length, mm 3,158
MaxcHMa/ibHbiü flnaMeip xopnyca, mm 209,6 Maximal case diameter, mm 209.6
Pa3Max xpbina, mm 650 Wing span, mm 650
Macca, xr: Weight, kg

paxeTbi 126,3 missile 126.3
ßoeeoü nac™ 14,2 warhead 14.2

CxopocTb noneTa, m/c 425-475 Speed, mps 425-475
rpawnpbi a4>4>eKTWBHoro fleücTBMn, xm: Effective range, km

flanbHAB 10 maximal distance 10
BepXHAA 5 maximal altitude 5
BnnxHBA 1,5 minimal distance 1.5
HMXHSA 0,025 minimal altitude 0.025

3eHMTHaa ynpaBnneMaii paKeTa 9M331 
3PC 9K331 «Top-Ml»

npeflHa3HaHeHa fljia nopaxeHma BoaayujHbix pe/ieii b co- 
CTaee 3eHMTHOü paxeTHofi cncreMbi 9K331 «Top-M1».

OflHOCTyneHMaTaa 3YP 9M331 yHn<t>npnpoBaHa c paxe- 
Tovi 9M330 3PK «Top», ho ocHaipeHa Boeeoü nacTbio noBbi- 
weHHoii 3<t>4>exTMBHOCTW. B 3PK «Top-M1» npriMeHeH ne- 
TbipexMecTHbiü TpaHcnopTHO-nycxoBOü xoHTefinep (TflK) 
99281 Arm 3YP 9M331 (9M330) c xopnycoM H3 amoMUHue- 
BblX Cn/iaBOB, XOTOpblîi B COBOXyPHOCTH C 3THMM 3YP COCTa- 
BnaeT paxeTHbiii Moay/ib 9M334. Kopnyc xoHTeiiHepa pa3- 
ßeneH AuacßparMaiviM Ha ueTbipe nonoc™, b HHXHeii ero Ha- 
ctu ycTaHOBneHbi MexaHH3Mbi anexipopaateMOB ana co-

The 9M331 surface-to-air missile
(9K331 Tor-M1)

The 9M331 surface-to-air missile is used as part of the 
9K331 Tor-M1 SAM system against various aerial targets.

The 9M331 is a one-stage missile similar to the 9M330 of 
the Tor, but has an improved warhead. The Tor-M1 launches 
missiles from a 9Ya281x4 aluminum-alloy container for the 
9M331 (9M330) missiles. The missiles supplied in this con­
tainer are designated as the 9M334 module in which the con­
tainer is divided into four missile compartments with missile- 
to-container electric receptacles. The container-to-launch 
vehicle electric receptacles are placed at the bottom of the 
container.

Tpynna 14 PaKeTWbie h kocmmhcckms cwcreMbi (KOMnneKCbi) Group 14 Guided missiles
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eflUHemifl anexTpriuecxrix peneri 3YP n xoHieiiHepa, a c 
aneKipunecKHMn pennwri ôoesori MaairiHbi KOHTeCiHep co- 
eßMHAeTca nepes ßopTOBbie anexTpopaateivibi. flrrn TpaHC- 
nopTupoBKn M xpaHeHMA paxeTHbie MOßynn coönpaiOTca b 
naxeTbi - ßo wecrn MOßynefi b naxere. TpancnopTHaa Ma- 
tunHa 9T244 cnocoÖHa nepeBosriTb flea naxera n3 weTbipex 
MOßyneri, TpaHcnopTHO-aapaxaioipafl MaujriHa - ßBa naxe- 
Ta H3 ßByx MOßyneri.

The modules are stored 
and transported in packages, 
up to six modules in a pack­
age. The 9T244 transport 
vehicle carries two four-mod­
ule packages, the reloader 
vehicle - two two-module 
packages.

flnriHa paxeTbi, mm 2898 Missile length, mm 2,898
MaxcnManbHbiü anaMeTp xopnyca, mm 235 Maximal case diameter, mm 235
Pa3Max xpwna, mm 650 Wing span, mm 650
Macca, xr: Weight, kg

Monyna 9M334 c neTbiptMa paxeiaMn 973 x4 9M334 module 973
paxeTbi 167 missile 167
öoesori Haem 14,8 warhead 14.8

Cxopocib nonera, m/c 530-710 Speed, mps 530-710
TpaHnpbi 3<txJ)exTriBHoroßericTBHA, km: Effective range, km

ßanbHBB 12 maximal distance 12
BepXHBA 6 maximal altitude 6
SnnxHBB 1,5 minimal distance 1.5
HHXHAB 0,01 minimal altitude 0.01

SeHWTHaa ynpaB/isieMasi panera 9M311 
H3 cocTaaa 3I1PK 2K22 «TyHrycKa»

The 9M311 surface-to-air missile 
(2K22 Tunguska)

ripeftHasHaneHa ana nopaxeHna BO3ßyiuHbix peneri b co- 
CTase 3eHHTHoro nypieiHo-paxeTHoro xoMonexca 2K22 «TyH- 
rycxa».

The 9M311 surface-to-air missile is used as part of the 2K22 
Tunguska SA gun/missile system against various aerial tar­
gets.

Paxeia 9M311 nocTpoena no önxannöepHori cxeMe c OTße- 
naeMbiM TBepßOTonnriBHbiM oßHopexmviHbiM ßBnraieneM b 
nnacTMaccoBOM xopnyce. BpeMa paôoTbi ßBrirarena - ßo 2,6 c. 
nocne BbiBOßa 3YP Ha jihhmio BM3npoBaHna penn MappieBaa 
CTyneHb npoßonxaeT noneT no riHeppnn. CncTewa ynpaB-

Group 14 Guided missiles

Class 1470 Gutded missiles

Tpynna 14 PaneTHbie m KOCMusecKMe CMCTeMbi (KOwnneKCbi)

Knacc 1470 VnpaßnReMbie paneTbi w paneTbi-HOCMTenH___ 111



Boenpnnacbi eoopyxeHuri CyxonyrHbix bomck Army Munitions

neHMA - nonyaBTOMaTHHecKan pafluoKOMaHflHasi c pytHbiM 
conpoBoxfleHneM genu n aBTOMaTUHecxnM BbiBe/tenneM pa- 
KeTbi Ha jimhhio BH3npoBaHMA. Paxeia cHabxena KOHTaKTHbiM 
H HeKOHTaKTHbIM B3pblBaTenAMM, obecnesnBaiOLUHMn nopa- 
xeHHe ue/tM npui npsiviOM nona/iaHMM w npri nponeie Ha pac- 
CTOAHMH flO 5 M. HeKOHTaKTHblCi flaTHMK MaCCbl OOCTpOeH Ha

The 9M311, a 9M311 upgrade, is a bicaliber missile with a 
jettisonable solid-propellant one-mode plastic-encased 
engine improved after the parent missile.

The avionics include an antenna-waveguide system, an 
electronics unit, a coordinator gyro, a rudder unit, a tracer, and 
a power supply unit.

ocHose MeTbipex nonynpo- 
BOflHHKOBbix naaepoB, o6pa- 
3yK>uj,nx BOCbMnnyHeByio 
flnarpaMMy HanpaBneHHO- 
cth. Boesas nacTb ocHamena 
CTepxneBbiMu nopaxaiomn- 
MM aneMeHTaMM, ana noBbt- 
LueHMA a<t><t>eKTHBHOCTn ok- 
pyxeHHblMM OCKOnOHHOM py- 
baujKOii.

/Vinna paKeTbi, mm 2562
flnaMeTp KOpnyca, mm:

MaKCMManbHbiM 152
MapLueBOii CTyneHw 76

Macca, Kr:
KOHTeuHepa c paKeiovi 57
paKeTbi 42
MapLueBOii CTyneHM 18,5
Scesoti HacTw 9

CKOpocTb noneTa, m/c:
MaKCMManbHan 900
CpeAHAS 600

rpaHwubi acJxbeKTWBHoro j^eìiCTBwq, km:
AanbHfln 8
BepXHPA 3,5
6nW>KH9fl 2,5
HWXHfln 0,015

Missile length, mm 2,562
Case diameter, mm

maximal 152
main stage 76

Weight, kg
missile (with container) 57
missile only 42
main stage 18.5
warhead 9

Speed, mps
maximum 900
average 600

Effective range, km
maximal distance 8
maximal altitude 3.5
minimal distance 2.5
minimal altitude 0.015

3eHHTHaa ynpaBnneMan paKeTa 
9M311M1 M3 cocTaaa 3HPK 2K22M1 
«TynrycKa»

npeaHasHaseHa an a nopaxeHMA BO3ayuuHbix uenevi b 
cocTase aeHMTHoro nytueiHO-paKeTHoro KOMnnexca 
2K22M1 «TyHrycKa».

The 9M311M1 
surface-to-air missile 
(2K22M1 Tunguska)

The 9M311 surface-to-air missile is used as part of the 
2K22M1 Tunguska SA gun/missile system against various aer­
ial targets.
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3eHMTHbie ynpaenaeMbie paKeTbi Surface-to-air missiles

Paxeia 9M311M1 nocTpoe- 
Ha no 6nKann6epHoii cxeMe c 
OTfleriAeMbiM TBepAOTonnue- 
HblM OflHOpeXUMHblM fl,Bnra- 
TeneM b nnacTMaccoBOM Kop- 
nyce n ABnneTcn fl,anbHeüLumvi 
pa3BmneM paxeTbi 9M311, 
MMeeT ycoBepmeHCTBOBaH- 
HblM ABHraTe/lb.

EopTOsaa annapayypa 3YP 
BK/lKmeT aHTeHHO-BOnHO-BOfl- 
Hyto cwcTeMy, aneKTpoHHbiii 
6pok, rnpocKonnwecKnti ko- 
opflnHaTop, 6bok pynesoro npn- 
Bo«a, ypaccep, 6/iok nuraHna.

The 9M311M1 is a bicaliber 
missile with a jettisonable solid­
propellant one-mode plastic- 
encased engine. The post-lock- 
on flight is ballistic. The missile 
uses an operator-controlled 
semiautomatic guidance system 
with manual target tracking and 
automatic lock-on.

The proximity sensor is made of 
four semicondctor lasers generat­
ing an octactinal direction pattern. 
The warhead generates rod- 
shapred destructive agents sur­
rounded by a fragmentation jacket.

AnwHa paKeTbi, mm 2562 Missile length, mm 2,562
.QwaMeTp Kopnyca, mm: Case diameter, mm

MaKCMManbHbift 152 maximal 152
Mapujesoii CTyneHM 76 main stage 76

Macca, Kr: Weight, kg
KOHTetiHepa c paKeTow 57 missile (with container) 57
paKeTbi 42 missile only 42
Mapujeeoii CTyneHM 18,5 main stage 18.5
6oeBOM sac™ 9 warhead 9

CKopocTb noneTa, m/c: Speed, mps
MaKCMManbHan 900 maximum 900
cpeAHflA 600 average 600

rpaHMUbl 34)0eKTMBHOrO AeMCTBMA, km: Effective range, km
AanbHfln 10 maximal distance 10
BepXHflfl 3,5 maximal altitude 3.5
6nM>KHAA 2,5 minimal distance 2.5
HMJKHAA 0,015 minimal altitude 0.015

3eHMTHan ynpaenneMan panera 9M333 
M3 cocTaaa 3PK «Opena-IOCB», 
«CTpena-10M2», «CTpena-10M3»

The 9M333
surface-to-air missile (Strela-10SV, 
Strela-10M2, Strela-10M3)

The 9M333 surface-to-air 
missile is used as part of the 
9K35 SAM system (Strela- 
10SV) and its upgraded versions 
Strela-10M2and Strela-10M3.

The 9M333 is a 9M37M 
derivative with improved 
engine and container, and a 
two-receiver homer operating 
in the optical and infrared 
ranges. The homer also has a 
logical chip to distinguish (by 
the trajectory) between the tar­
get and false targets in a tight 
jamming environment, which 
increases jamming immunity.

The autopilot ensures sus­
tainable operation of the

homer and entire missile guidance unit, adapting the flight 
behavior to the launch and electronic counteraction conditions.

3YP 9M333 npeAHasHaaeHa 
/pin nopaxennn BO3flyiiiHbix 
peneii b cocTaee 3eHMTHbix pa- 
KeTHbix KOMnneKCOB Tuna 9K35 
(«Crpena-WCB») Bcex moah- 
chuKapnü («CTpena-10M2», 
«CTpena-10M3»).

3ŸP 9M333 aBnneTca 
aanbHeiiiiiMM pasBumeM pa- 
Keibi 9M37M, MMeeT ycoeep- 
iiieHCTBOBaHHbie iiBMraTenb 
n KOHTeriHep, a Taxxe ronoB- 
Ky caMOHaBeaeHun c psyiviH 
npneMHMKaMM b pasnnMHbix 
cneKTpanbHbix ananaaonax: 
<t>OTOKOHTpaCTHblÜ, MH<t>pa- 
KpacHbiii (TennoBori) n no- 
MexoBbiü c nornMecKoii ce-
neKuneri penui Ha <t>OHe onTHMecKnx noiviex no Tpaeicrop- 
HbiM npn3Haxaivi, hto obecnenHBaeT Bbicoxyna noiviexosa- 
LUMmeHHOCTb. Abtooh/iot obecneanBaeT ycToüHMByio pa6o- 
Ty TCH n KOHTypa ynpaBneHna 3YP b penoM b paannHHbix 
pexwMax aanycKa paxeTbi n ee noneTa b 3aBncmviocTn ot 
noMexoBoii obcTaHOBKH. HeKOHTaKTHoe espbiBaTenbHoe 
ycTpoiicTBO 3yP BbinonHeno Ha ocHOBe HeTbipex uiMnynbc- 
Hbix naaepHbix wanyaaTeneCi, onTuiaecKoii cxeMbi, <t>opivin- 
pyroipeü BOCbMHnyaeeyio pwarpaMMy HanpasneHHOCTM, n 
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Boenpnnacbi BoopyxeHun CyxonyTHtix bomck Army Munitions

npweMHUKa OTpaxeHHbix ot 
peau cnrHanoB, hto noBbi- 
tuaeT a<t>4>eKTMBH0CTb nopa- 
xeHua ManopaaMepHbix pe- 
neü. PaKera ocHaipena tbk- 
xe KOHTaKTHbIM B3pblBaT6- 
neivi c MexaHM3M0M caMonn- 
KBMflapun.

3a CHeT ysenHHeHMA Macchi 
aapspa boeeoii Haem n ocHa- 
ipeHMB ee CTepxneBbiMu no- 
paxatoipuMw aneMeHTaiviM 
ôonbiuero ceteHMB u anuHbi 
noBbiLueHa CKopocTb pasneTa 
OCKOhKOB.

The proximity fuse operates 
four pulsed lasers, an optical 
train generating an octactinal 
direction pattern, and a receiv­
er of signals reflected from the 
target to increase the engage­
ment effectiveness for small 
targets. The missile also has 
an impact fuse with a self­
destruction device.

The fragment speed has 
been raised by increasing the 
weight of the explosive in the 
warhead and supplying thick­
er and longer rods.

flnwHa paKeTbi, mm 2 230 Missile length, mm 2,230
Macca, Kr: Weight, kg

paKeTbi 42 missile 42
SoeBoü HacTM 5 warhead 5

CKopocTb noneTa, m/c 800 Speed, mps 800
rpaHMUbl 3<t><t)eKTUBHOrO fleÜCTBMA, km: Effective range, km

aanbHAA 5 maximal distance 5
BepXHAA 3,5 maximal altitude 3.5
ÓnUXHAA 0,8 minimal distance 0.8
HHXHAA 0,01 minimal altitude 0.01

3eHWTHaA ynpaBjiaeMafl paKeTa 9M37 
M3 cocTaaa 3PK «CTpena-10CB»

The 9M37 surface-to-air missile 
(Strela-10SV)

3YP 9M37 npepHasHaneHa a/m nopaxenus BO3flyuiHbix pe­
neri b cociaee 3eHHTHoro paxeTHoro KOMunexca 9K35 «Ope­
ra-10CB».

PaKeTa 9M37 BbinonueHa no aapoflUHaMUHecKow cxeMe 
«yTKa» u npeacTasnaeT coôoü aanbHeüujee pa3BHTue 3ŸP 
9M31 3PK «Opena-1». flns xpaneHus, TpaHcnoprupoBaHus 
n sanycKa paKeTbi ucnonb3yeTCA TpancnopTHO-nycKOBOii 
KOHTeüHep (TITK), KOTopbiü npu nycxe BbinonHeeT ponb Ha- 
npaBnsiioipeii. flaccuBHaa ronoBKa caMOHaBefleHHa paKeTbi 
UMeeT/iBa Kawana: 4>OTOKOHTpacTHbiii, paboTaiOLpnii b bhah- 
moü Mac™ cneKTpa, u TennoBOü (wH<t>paKpacHbiii), ucnonb- 
3yeMbiü b cnoxHori 4>ohoboü oócTaHOBKe, npu Manoü ocse- 
tpeHHOCTU m npn nocTawoBKe npoTUBHMKOM onTMHecKnx no- 
Mex. SneweHTbi cucTeMbi oxnaxaeHUA TCH CMomupoBaHbi 
Ha TflK. B KOHCTpyKPMM 0CK0n0MH0-4>yracH0ü SoeBOü nac™ 
npuivieHeHbi ciepxHeBbie nopaxatoipue anewieHTbi. Bapbisa-

The 9M37 surface-to-air missile is used as part of the 9K35 
Strela-10SV SAM system.

The 9M37, an upgrade of the 9M31 missile used as part of 
the Strela-1 system, is a canard ready-to-launch missile sup­
plied in a container also acting as a disposable launcher.

The passive homer operates in the optical and thermal 
(infrared) channel, the latter used in a tight jamming environ­
ment or at low visibility.

The homer cooling system is mounted on the container.
The high-explosive/fragmentation warhead with rod-shaped 

destructive agents is activated by a proximity fuse with two 
pulsed lasers.

The missile is powered by a two-mode solid-propellant 
engine and controlled by bow air rudders and an aft fixed sta­
bilizer followed by rollerons limiting the roll speed and rotated 
through inside rotors by the gas jet from the main engine.

Tenb HeKOHTaKTHbiü c AByMA uwnynbCHbiMn nasepHbiMu U3- 
nyHaTensMU.

PaKeTHbiü flBnraTenb AByxpexuMHbiii TBepaoTonnuB- 
Hbiu. B nepeflHeii wac™ Kopnyca paKeTbi CMOHTnposaHbi 
aapoannaMMHecKMe pynu, a b saaneri - HenoABMXHbiü CTa- 
6nnn3aTop, 3a KOTopbiM pacnonoxeHbi ponnepoHbi, cny- 
xaujue ana orpaHuweHUA CKopocTM noBopoTa paKeTbi no 
KpeHy. npuBoaaiviu BpameHUA ponnepoHOB abaaiotca po-
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3eHMTHbie ynpaeraeMbie paKeTbi Surface-to-air missiles

TOpbi, pacnonoxeHHbie BHyipu KOpnyca paKeTbi n pacKpy- 
HUBaeMbie hotokom npopyKTOB cropaHna peaKTUBHoro 
ABuraiena.

flanbHeÑLUnM pa3BHTneM 3YP 9M37 AB/iaeTca paKera 
9M37M.

The 9M37 was later upgraded into the 9M37M with a smart 
homer distinguishing by the trajectory between the target and 
false targets, which makes the missile immune against thermal 
countermeasures.

flnuHa paKerbi, mm 2190 Missile length, mm 2,190
MaKCMManbHbiii AnaMerp Kopnyca, mm 120 Maximal case diameter, mm 120
Pa3Max Kpbina, mm
Macca, kt:

360 Wing span, mm 
Weight, kg

360

KOHTeüHepa c paxeToü 74 missile (with container) 74
paKeTbi 39,2 missile 39.2
öoeaovi HacTM 3 warhead 3

CKopocTb noneTa, m/c
PpaHupbi 3<t>0eKTHBHoro AeñCTBMH. km:

800 Speed, mps
Effective range, km

800

AanbHAA 5 maximal distance 5
BepXHAA 3,5 maximal altitude 3.5
önnxHAR 0,8 minimal distance 0.8
HHXH9A 0,025 minimal altitude 0.025

riepeHOCHOÍÍ 3eHWTHO-paKeTHblM
KOMnneKC «Cîpena-2M» 
c paKeTOM 9M32M

PaspaboTaH nyreivi MOflepmisaunn TI3PK «Cïpena-2», b 
pesynbTaTe Hero noBbiiueHa HyBCTBWTenbHOCTb TennoBoui ro- 
aobkm caMOHaBeflemw b penax yBennneHna 3OHbi nopaxenna 
M obecneneHMA CTpenböbi HaBCTpeny, ynymueHa satpmpeH- 
HOCTb OT TennoBbix nowex m Apyrne xapaKTepncTMKu.

The Strela-2M man-portable 
shoulder-fired surface-to-air missile 
system with the 9M32M missile

The system was an upgrade of the Strela-2 parent, with the 
focus on the improvement of the thermal homer to ensure 
larger effective area, a face-to-face engagement capability, 
better immunity against thermal countermeasures, and other 
improvements.

Basic Characteristics

3oHa nopaxeHUA npn CTpenböe
BfloroH no caMoneTy, m:

no aanbHOCTM
no Bbicore

3<t><t>eKTUBH0CTb CTpeflbSbl BAOTOH
no caMoneiy oahoü 3YP 
MaKCMMa/IbHaA CKOpOCTb 
nopaxaeMbix peneri, m/c:

BflOrOH
HaBCTpewy

CpeAHAA CKopocTb noneTa 3YP, m/c 
Macca KOMnneKca b SoeaoM/noxoAHOM 
nonoxeHMM, Kr
Macca, Kr:

paKeTbi
SoeBOii wacTM

AO 4200 
50-2300

0,22-0,25

260
150
430

15/16,5

9,15
1,17

Range of fire 
follow-on engagement, m:

distance up to 4,200
altitude 50 to 2,300

Probability of successful one-missile
follow-on engagement 0.22 to 0.25
Maximal target speed, mps:

follow-on engagement 260
face-to-face engagement 150

Average missile speed, mps 430
Weight in the combat/
storage mode, kg 15/16.5
Weight, kg:

missile 9.15
warhead 1.17

Tpynna 14 PaKeTHbie n KOCMunecKMe CHCTeMbi (KownneKCbi)

Knacc 1470 ynpaßnueMbie paKGTbi w paKerw-HOCHTenn

Group 14 Guided missiles

115



Boenpnnacbi BoopyxeHuri CyxonyTHtix bomck Army Munitions

3eHHTHaa ynpaBjineMan panera 9M31 The 9M31 surface-to-air missile
npeaHasHaneHa ana nopaxenna HH3KoneTALHHX cawone- 

TOB H BepTOneTOB CO CKOpOCTblO flO 310 M/C, HOHblO TOJlbKO Ha 
floroHHbix Kypcax. Bxoamt b cocTaB aeHMTHO-paxeTHOro kom- 
nneKca9K31 «Cipena-1».

flycK paxeTbi ocyruecTBnaeTca c Soeeorí MawuiHbi 9IT31 M3 
HeTbipex TpaHcnopTHO-nycKOBbix KOHTeÑHepoB.

The 9M31 surface-to-air missile is used as part of the 9K31 
Strela-1 SAM system at night in follow-on engagements of 
low-flying rotary- and fixed-wing aircraft at a speed of up to 
310mps.

3ona nopaxeHMs c yseTOM 
Moau<|>MKannii, km:

no BbicoTe
no aanbHOCTH

BepoATHOCTb nopaxeHua uenu 
oflHoií paKeToü 
Paxera

Macca, Kr: 
paKeTbi 
ôoesoü MacTM

0,030-3,5
0,5-4,2

0,1-0,7
oaHOCTyneHHaiaa, 
TBepflOTonnnBwaa
c omwecxoü ronoB- 
Koñ caMOHaBeaeHua

30,5
2,75

Range of fire, upgraded, km: 
altitude 
distance

One-missile kill probability

Design

Weight, kg:
missile
warhead

0.030-3.5
0.5-4.2
0.1 to 0.7

one stage, 
solid propellant, 
optical homer

30.5
2.75

SeHMTHaa ynpaBnseMas paKeia 9M36 
M3 cocTasa 3PK 9K34 «Crpena-3»

The 9M36 surface-to-air missile 
(9K34 Strela-3)

npeflHa3HaHeHa aba nopaxenua BO3AyuiHbix ueneü b co- 
CTase nepeHocHoro 3eHWTHoro paxeTHoro xoivinnexca 9K34 
«CTpena-3».

3ŸP 9M36 ABnsteTca a,a/ibHeiitJUMM pa3BmneM paxeibi 
9M32M, pa3MemeHa b nycKOBOñ rpySe 9fl59. 3a chot ncno/ib- 
3OBaHna b paxeie 6onee HyBCTBMTenbHori TennoBoii ronoBxn 
caMOHasefleHUB c myboxuiM oxnaxfienueM obecneieHO Be/ie- 
Hne CTpenbôbi no peaxrnBHbiM m TypóoBHHTOBbiM caMoneiaM

The 9M36M surface-to-air missile is used as part of the 
9K34 Strela-3 SAM system against various aerial targets.

The 9M36, a 9M32M upgrade, is kept in and launched 
from a 9P59 launching tube. It has a more sensitive thermal 
homer with deeper cooling, which makes it effective in a 
face-to-face engagement of jet and turboprop aircraft at 
distances of up to 2,500m and altitudes from 30m to 
3,000m. The ball-type cooling bottle is accommodated
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3eHMTHbie ynpaeraeMbie paKeTbi Surface-to-air missiles

Ha BCTpeHHbix Kypcax Ha aa/ibHOCTax no 2500 m h Ha BbicoTax ot 
30 ao 3000 m. LLlapoBOM Oannon cncTeMbi oxnaxAeHH« pa3Me- 
meH y ônoxa nmaHMa noA nycKOBon Tpyôoii. SaurnipeHHOCTb 
TCH ot 0OHOBbix noiviex npu CTpenbSe Ha aoroHHbix Kypcax cy- 
mecTBeHHO noBbiiueHa, pacutHpeHbi bosmoxhocth CTpenbôbi b 
caoxHbix MeTeoycnoBMAx (aoxau, oner, Tywan) n b ycnoBwax 
3anbineHHOCTn eoapyxa (npu BusyanbHOü bhahmocth penn). 

bookmark\near the power supply unit under the launching 
tube.

The missile also features higher countermeasures immunity 
in follow-on engagements and has a better all-weather (rain, 
snow, fog) and low-visibility (dust) capability, provided the tar­
get is optically visible.

TaKTMKO-TexHMHecKwe xapaKTepncTMKW

iUiMHa paKeTbi, mm 
Macca, kt:

1470

paKerbi 10,3
ÓOeBOM HaCTH 1,27

Cpe/iHAA CKopocrb noneTa, m/c 
rpaHMpbl 30<|2eKTHBHOrO AeiiCTBUfl, km:

470

flanbHRA 4,1
BepXHAR 3
6AHXHA8 0,8
HMXHAS 0,03

Missile length, mm 1,470
Weight, kg

missile 10.3
warhead 1.27

Average speed, mps 470
Effective range, km

maximal distance 4.1
maximal altitude 3
minimal distance 0.8
minimal altitude 0.03

3eHMTHan ynpaenneMan panera 9M39 
M3 cocTaea Ü3PK 9K38 «Urna»

The 9M39 surface-to-air missile 
(9K38 Igla)

npeAHa3HaHeHaflns nopaxeHHA BoaflyiuHbix penen b cocraee 
nepeHOCHoro 3eHHTHoro paKeTHoro KOMnneKca 9K38 «Urna».

3YP 9M39 ABnfleTcn AanbHeiiujHM pa3BHTneM paKeTbi 
9M313 h b penoM cooTBeTCTByeT en no Mac- 
co-ra6apnTHbiM xapaKTepncTHKaivi. Oc- 
HOBHoe OTnuHwe satcmoHaeTcn b npuMeneHHM 
Ha 3YP 9M39 npnHpnnnanbHO hoboh flByxKa- 
HaribHori tojiobkh caMOHaBeAennn c noruiHe- 
ckhm Saokom ceneKUHH HCTHHHbix perieli Ha 
<t>OHe noMex, npw otom cymecTBeHHO noBbi- 
Luena m npeacTapTOBaa HyBCTBHTe/ibHOCTb 
TCH. EoeBaa nacTb n ABHraTenbHan ycTaHOB- 
Ka 3yp 9M39 aHanomHHbi 3VP 9M313, oflHa- 
KO 3<t><|>eKTHBHOCTb A6HCTBHA ÓO0BOH HaCTH 
noBbituena 3a cmgt CMetpeHHA pewpa rpyn- 
nwpOBaHHA ToneK nonaAaHHA paxei b o6- 

nacTb, obecneHMBaiOLnyio nona/tanne ockoaomhoto noTOKa b 
Hauibonee ya3BHMbie aneweHTbi KOHCTpyKU.nn penn, nyrewi 
Hcnonb3OBaHHA HH<t>opMapnn ot toaobkh caMOHaBeaeHna c 
nivinynbCHOH cxeMoii obpaboTKH cnrHanoB ot penn.

The 9M39 surface-to-air missile is used as part of the 
9K38 Igla shoulder-fired system against various aerial tar­
gets.

The 9M39, a 9M313 upgrade, has simi­
lar dimensions and weight but an innova­
tive two-channel homer with a logical chip 
to distinguish between the target and 
countermeasures and better pre-launch 
sensitivity.

The 9M39 has the same power plant 
and warhead as the 9M313 but the war­

head is more effective thanks to a new homer data pro­
cessing algorithm detonating the warhead exactly when 
the fragments are likely to hit the most vulnerable places of 
the target.

TaKTMKO-rexHMMecKHe xapaKTepvtcrMKH

ilnuHa paKeTbi, mm 1574 Missile length, mm 1,574
Macca, kt: Weight, kg

paKeTbi 10,6 missile 10.6
SoeBoii sacTM 1,27 warhead 1.27

CpeflHAs cKopocTb nonera, m/c 570 Average speed, mps 570
TpaHHpbl 3<f)Ct>eKTUBH0r0 AeìÌCTBHA, km: Effective range, km

aanbHAfl 5,2 maximal distance 5.2
BepXHAfl 2,5 maximal altitude 2.5
OnUSKHAA 1 minimal distance 1
HHXHflfl 0,01 minimal altitude 0.01
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Boenpnnacbi BoopyxeHns CyxonyTHtix bomck Army Munitions

3eHHTHaa ynpaBnaeMaa paKera 9M313 
M3 cocTaaa F13PK 9K310 «Wrna-1»

The 9M313 surface-to-air missile 
(9K310 lgla-1)

npeflHa3HaH6Ha /via nopaxennA BO3,pytiiHbix peneii a co- 
CTaee nepeHOCHoro schuthoto paxeTHoro xoivinnexca 9K310 
«Hma-1».

3ŸP 9M313 pasMetueHa b nycxoeoM Tpy6e 
9FI322 n nwieeT Tennosyra ronoBKy caMOHase- 
AeHUR, b KOTOpyio BCTpoeHbi pononHMTenbHaA 
cxerta, <f>opMnpyiOLuaA xoMaHpy alia pa3- 
BopoTa paxeTbi Ha HanaribHOM ynacTxe none­
Ta, n aneKTpoHHbiii nepexmotaTenb pexmvioB 
«B/toroH» - «HaBCTpeny». 34>0eKTHBHOCTb 60- 
eeoii HacTM 3ŸP noBbiiuena xax 3a chct hc- 
nonb3OBaHnn BB c noBbiweHHbiM 0yracHbiM

The 9M313 surface-to-air missile is used as part of the 
9K310 lgla-1 shoulder-fired system against various aerial tar­
gets.

fleuicTBHeM, Tax m obecneteHnA noppaiea HecropeBujeM nacrn 
flBnraTenn, npn stom flononHMTenbHO k ocHOBHOMy aapapy 60- 
eBOii Mac™ noflpbiBaeTca okobo 0,6-1,3 kt TonnuiBa.

B3pbiBarenb xoMÒnHmpoBaHHbiii, ocnau/eH xoHTaxTHbiM 
ASthhxom venu n MHpyxpMOHHbiM aaTiMKOM, oSecneHMBaio- 
iuhm noflpbiB 5H npw npoxoxpeHnw paxeTbi b6/im3m MeTannn- 
necKOfi nperpaflbi (oSlumbxm nnaHepa venu), a Taxxe cawo- 
nnKBMflaTopoM co BpeweneM cpaOaTbisaHns 14-17 c.

The 9M313 missile is kept in and launched 
from a 9P322 launching tube. It has a thermal 
homer with an additional chip that can reverse 
the missile at the starting stage on a command 
from an electronic switch between «face-to- 
face» and «follow-on» modes.

The warhead is more effective than that of predecessors 
because of the more powerful explosive and joint detonation of 
remaining fuel with the warhead (typically, 0.6kg to 1,3kg of 
solid fuel).

The warhead is activated by a combined fuse with an impact 
target sensor, proximity sensor detonating as the missile pass­
es a metallic object (target airframe), and a time-activated 
self-destruction device (14sec to 17sec).

flAMHa paxeTbi, mm 1593 Missile length, mm 1,593
Macca, xr: Weight, kg

paxeTbi 10,8 missile 10.8
SoeaoCi nacTM 1,27 warhead 1.27

CpepHAA cxopocTb noneTa, m/c 570 Average speed, mps 570
PpaHMUbl 34><t)eKTHBHOrO peüCTBHA, km: Effective range, km

AanbHAA 5,2 maximal distance 5.2
BepXHAR 2,5 maximal altitude 2.5
ÔnUXHAA 1 minimal distance 1
HMXHAA 0,01 minimal altitude 0.01

riepeHOCHOM 36HMTHblM paKeTHbIM 
KOMnneKC «Hma-C»

flpep,Ha3HaHeH ana nopaxewnA caMoneroB TaxTHuecKori aena- 
ii.nn, BeproneTOB, xpbinaTbix paxer n flflJlA npw wx BM3yanbHoi4 
BHAHMOCTM M B HOHHbIX yCAOBLlAX, Ha BCTpeHHbIX M flOTOHHblX Xyp- 
cax, b ycnoBHsx «Tohobbix h MCxyccTBeHHbix TennoBbix nowex.

H3PK «Mrna-C» abaaotca xoMnnexcoM hoboto noxoneHHA 
CO 3HaHMTe/lbHO yBenHMeHHbIMH AanbHOCTbK) M BepOATHO- 
CTbio nopaxennA Bcex tmoob Boapyumbix peneri n obnaaara- 
lu,hm HOBbiM xanecTBOM aba AaHHOro xnacca xoMnnexcoB - 
Bbicoxori 34><t>exTHBHOCTbK> nopaxennA Manopa3MepeHHbix 
peneri Tuna xpbinaTbix paxeT n ÀflDA.

Paxera xoMnnexca «Hrna-C» apanTnpyewa x onopno-nyc- 
xoboü ycTaHOBxe «flxnrnT» n xoMnnexTy annapaiypbi ynpaB- 
neHviA n nycxoBbix Mopynen «CTpenep».

CoHeiaHrie napexHOCTn c Bbicoxori 3<t><t>exTHBHOCTbKj npn 
sxcnnyaTapnn cooTBeTCTByioT caMbiM B3bicxaTenbHbiM Tpe- 
boBaHMAM 3axa34nxa n penaioT ero HeaaMennivibiM an a boo- 
pyxeHHbix cun nx)6oro rocypapcTBa.

The Igla-S man-portable shoulder-fired 
surface-to-air missile system

The system is used in face-to-face and follow-on engage­
ments against optically visible tactical fixed-wing aircraft and 
rotary-wing aircraft, cruise missiles, and UAVs (also at night), 
in a tight interference and thermal countermeasures environ­
ment.

The Igla-S retains all traditional strengths of the Igla family 
but also has its specific features, including higher effective­
ness and reliability, longer service life, and higher survivability. 
The one-man missile system embodies the true fire-and-for- 
get concept and features high immunity to interference, coun­
termeasures, and extreme battlefield conditions. The missile is 
simple to sight, launch, and service, and ensures a successful 
concealed engagement.

The Igla-S missile can be adapted to the Dzhigit launcher 
and Strelets launch-and-control system.

Reliability together with high cost-efficiency make is indis­
pensable for all customers and for all armed forces.

Tpynna 14 PaKentbie h KOCMMsecKwe CMCTeMbi (KOMruieKCbi) Group 14 Guided missiles
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3eHMTHbie ynpaeraeMbie paKeTbi Surface-to-air missiles

TaKTMKO-TexHMHecKue xa

flanbHOCTb nopaxaeMbix peneri, m 6000 Effective range, m 6,000
BbicoTa noneTa nopaxaeMbix peneri, m 10-3500 Target altitude, m 10 to 3,500
CKopocTb nopaxaeMbix peneri, m/c: Target speed, mps:

HaBCTpeny 400 face-to-face engagement 400
BflOrOH 320 follow-on engagement 320

Macca Ooesbix cpepcTB, kt He 6onee 19 Maximal weight of combat means, kg 19
BpeMH nepesopa n3 noxopHoro Maximal response time, sec 13
nonoxeHMA b Ooesoe, c He óonee 13 Countermeasures immunity high
floMexosapiriureHHOCTb BblCOKas

3eHWTHbiii paKeTHO-nyiuewHbiii 
KOMnneKC «CocHa»

The Sosna gun-missile 
surface-to-air system

npe,n,Ha3HaHeH /w nopaxennn caMoneTOB n BepToaeTOB 
TaKTMnecKoii asnaprin, KpbinaTbix paKeT n flMCTaHUMOHHO nn- 
noTupyeMbix neTaTenbHbix annapaTOB noTeHprianbHoro npo- 
TMBHMKa, a Taxxe nerKobpOHnpoBaHHbix HaaeMHbix peneii.

Bbicoxafl 3<t><t>eKTMBHocTb KOMruieKca oôecneHUBaeTca npri- 
MeHemieM b ero cocTase rnnep3ByKOBori BbicoKOManeBpeH- 
Hoii paKe™ c ocKOPOHHO-CTepxHeBOM SoeBofi nacTbio, OTpe- 
nneMoii Ha pyôexax 8-1,3 km flBuraTenbHOM ycTaHOBKOii n

The Sosna is used against tactical rotary- and fixed-wing air­
craft, cruise missiles, and UAVs. The missile is also effective 
against light armor.

High efficiency is ensured by the combined use of hyper­
sonic high-maneuverability missiles with rod/fragmentation 
warheads and jettisonable power plants and a 2A38 rapid-fir­
ing twin cannon, both guided by a high-accuracy guidance 
system.

-TCXHMHeCKUe Xi

flanbHOCTb crperibSbi, km 
MaKcnManbHas CKopocib 
nonera paxe™, m/c 
nonepeHHbie neperpyaxri, m/c' 
CncieMa ynpaaneHna 
Tun Soeeori nac™
Tnn B3pbiBarenn:

HeKOHTaKTHblM
XOHTaXTHblM

Macca, kt:
paKeTbi b KOHTeriHepe,
paKeTbi
MapiueBOM CTyneHM
6oeeori Mac™

flnriHa KOHTeüHepa, mm 
Kannôp xoHTeüHepa, mm 
Kann6p paxeTbi, mm

1,3-8,0

1200
520
HaeeaeHne b nyne naaepa
OCKOnOHHO-CTepXHeBOM

naaepHbiii 12-xaHanbHbifi
c 3aMeflneHneM

36
24
8
5
2200
150
71/130

Group 14 Guided missiles

Range of fire, km 1.3-8.0
Maximum missile speed, mps 1,200
Transverse G-load, mps2 520
Guidance system laser-guided
Warhead rod/fragmentation
Fuse:

proximity 12-channel laser-
operated

impact delayed-action
Weight, kg:

missile (with container) 36
missile only 24
main stage 8
warhead 5

Container length, mm 2,200
Container caliber, mm 150
Missile caliber, mm 71/1301

fpynna 14 PaKeTHbie m kocmhhockms CHCTeMbi (KownneKCbi)
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ripoTHBOTaHKOBbie ynpaBrmeMbie 
paKGTbi Ansi riTPK

Antitank missiles 
systems

DiaBHbiM cpeflCTBOM, oSecneHkiBaiomuM arjxjjexTWBHOCTb 
npOTHBOTaHKOBOli OfiopOHbl, OCTaiOTCH npOTMBOTaHKOBbie 
paKeTHbie KOMnneKCbi (nTPK).

nTPK BbinycKaraTca b HecKO/ibKnx Bapnanrax: nepenoc- 
hom, Ha caMoxoflHbix Hocme/inx (aBTOMo6nnax, Tanxax, 
5Mn, 6M.Q, BPflM, caMonerax m sepToneTax).

Flepsbie OTeHecTseHHbie F1TPK c ynpaBneHMew no npoBoaaM 
(«UJMenb») h no paano («cbanaHra») Swan npuiHATbi Ha soopy- 
xenwe b 1960 rofly. 3th flTPK Tpeóy- 

fOT BbicoKoùi noÆTOTOBKM onepaTopoB. 
HasefleHMe paxeTbi ocymecTB/ineTcn 
no rpeM TOMKaM, oneparop coBMema- 
eT npwue/ibHyfo MapKy npnqeria c ue- 
/ibio w OAHoepeMeHHo c noMoinbio 
nynbTa ynpasneHMA annaparypbi Ha- 
BeaeHMA HanpaenaeT neTAiuyio paxeTy 
Ha penb.

B 60-80-e roflbi XX Bexa 6binw C03- 
aanbi nTPK BToporo noxoneHwa («<t>a- 
roT», «KoHxypc») c nonyaBTOMaTMae- 
cxoii CMCTeMoii ynpaBneHMH n nepe- 
flaneii xoiviaHfl, Ha Sopì paxeTbi no 
npoBoaaM c oôpaTHOii CBA3bio no H3- 
ayneHHK) SopTOBoro ncTOHHMxa, npw- 
HMMaeMoro HaaeMHbiM nenenraTopOM 
npoTMBOTaHxoBow ynpaB/iaeMOM pa­
xeTbi (rnyp).

no Mepe xoMnnexcHoro coeep- 
LUeHCTBOBaHH9 3aLUMLUeHHOCTM T3H- 
XOB npOMCXOflMT H MOflepHW3aUMA 
nTPK BToporo noxojieHMA, bboabtca

TaHfleMHwe ronoBHbie nac™, TennoBH3HOHHbie npwqenbi.
flanbHeiiLuwM coBepiuencTBOBaHneM 3toto Bwp,a Boopyxe- 

HMA aBPAeTca C03aaHne nTPK 3-ro noxoneHMA («Xpn3aHTe- 
Ma») c aBTOMaTMHecxMM HaBeaenweM, b xotopom peann3yeT- 
ca npMHUMn «BbiCTpenwn - 3a6bin». npui stom onepaTop npo- 
H3BoaMT npeflBapMTenbHoe opnuennBaHne (3axsaT penn) n 
nycx paxeTbi. ConpoBoxaenwe u,e/in w HaBeaenuie paxeTbi 
ocymecTB/iaiOTCA tojiobxom caMOHaBeaeHMA unn aBTOMa™- 
Hecxoìi paawonoxapwoHHOii cwcTeMovi.

flTYP npeacTaBBAeT coSoCi xpbinaTyio paxeTy c xpecTOob- 
pa3HbiM onepeHuieM. Ha nTYP ycTanaBTinBaioTCA TBepaoTo- 
nnwBHbie CTapTOBbiii h MapiueBbiii flBMraTenw, a Taxxe anna- 
paTypa ynpaBJieHwa. Boesaa sacTb, ycTanaBnnBaeMan Ha 
nTYP, no npHHpuiny ycTpoflCTBa ananorMHHa xywynATHBHOMy 
apTnnnepniicxoMy CHapaay. flna npo6wTns SpoHw c aHHa- 
MMHecxoM 3aiunToCi npmvieHAeTCA TanaeMHoe pasweiaeHne 
HecxonbXMX nocAeaoBaTenbHO cpa6aTbiBaioianx xyMynaTWB- 
HblX 3ap«aOB.

Antitank missile systems has long been crucial for success­
ful antitank military action. These systems can be either man­
portable or mounted on various platforms: motor cars, tanks, 
infantry fighting vehicles (BMP), paratrooper fighting vehicles 
(BMD), reconnaissance vehicles (BRDM), and rotary- and 
fixed-wing aircraft.

The first Russian-made wire- (Shmel) and radio- (Falanga) 
guided missiles that entered the inventory in 1960 required 

highly trained operators who had to 
lock on three points to aim the missile 
and track the target continuously, 
directing the launched missile onto 
the target.

In the 1960s - 1980s, the second 
generation of antitank missile systems 
(Fagot, Konkurs) entered service, 
which operated a semi-automatic 
guidance system. The missile was still 
wire-guided but there was feedback 
as the missile had a flash tracer whose 
trajectory was fixed by a launcher 
receiver.

As tanks were introducing new com­
prehensive protection means, sec­
ond-generation antitank missile sys­
tems were also developing, acquiring 
tandem warheads and infrared sights.

The latest development in this 
department is the third generation of 
antitank 
missile

systems using fully automatic fire- 
and-forget missiles, with the 
operator’s mission reduced to 
locking on the target and pulling 
the trigger - tracking and guid­
ance are done by the missile 
homer or by an automatic radar.

Typically, an antitank missile has 
a cross-shaped wing stabilizing 
unit, an avionics unit, and is pow­
ered by a solid-propellant booster 
and a solid-propellant main 
engine. Warheads are usually sim­
ilar to shaped-charge artillery pro­
jectiles. A tandem of several 
shaped charges detonating one 
after another can be provided to 
penetrated reactive armor.

Group 14 Guided missiles

Class 1470 Guided missiles
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npOTMBOTaHKOBbie ynpaenaeMbie paKeTbi Antitank guided missiles

ripoTUBOTaHKOBan ynpaBnaeMaa paKeTa 
9M115 KOMnneKca «Meme»

The 9M115
antitank missile (Metis)

npefiHa3HaHeHa ana nopaxennn HenoaBHXHbix h abhxy- 
Lunxcfl SpoHupoBaHHbix oàbeKTOB, a Tattxe p,pyrnx saxHbix 

aammueHHbix ueneii.
PaxeTa paspaSoTaaa c yHeTOM TpeboeaHua MaKCHManbHoro 

CHuxeHna ee ctommocth, BbinonHena no aspoflunaMunecKon 
exewe «yrKa», uweeT CKna/tbiBaraiunecs kohcoph Kpbina u pa3- 
MeutaeTC9 b TpaHcnopTHO-nycKOBOM KOHTeiiHepe (TFIK). Ynpa- 
BneHne paKeToü ocyinecTBJtaeTca no npoBOAHoii /ihhhh cba3m, 
cnexeHne 3a noneTOM - no ManyseHwo Tpaccepa, pacno.no- 
xeHHoro Ha o^hoh H3 KOHConeii Kpbina, T.e. Ha 3HaHHTenbH0M 
paccTOHHun OT OCM paKeTbi. PacKpbiTue ynpyrnx KOHeoneü 
ocymecTBnsteTcn npn CTapie nocne Bbixo.ua paKeTbi H3 TFIK. 
OTnuMMTenbHOM ocoSeHHOCTbKD KOHCTpyKU.nn nenneTcn OTcyr- 
CTBne Ha paKeTe rupocKonMHecKHX ysnoB. npn 3tom «pacKnafl- 
Ka» KOMaHfl ynpaBneHHtt no KananaM Kypca h Tanraxa npon3- 
BOflHTca HaseMHon annapaTypoii yupaenenust Ha ochobc ana- 
nn3a cnnpaneBHflHoii TpaeKTopHH Tpaccepa paKeTbi.

The missile is used against stationary and moving armored 
vehicles and other protected priority targets.

The cost-efficient canard missile with folding wings is 
launched from a launch container and guided through a wire by 
the optical tracer placed on one of the wings, i.e. relatively far 
from the flight axis. The wings unfold immediately upon launch.

The 9M115 has no gyros: the launcher analyzes the spiral 
trajectory of the missile tracer to separate guidance signals 
into heading and pitch channels.

XtnaweTp KOpnyca, mm 93 Case diameter, mm 93
Pa3Max Kpwna, mm 187 Wing span, mm 187
XUlHHa TPK, MM 768 Length (with container), mm 768
Macca paxeTbi b TDK, Kr 6,4 Missile weight (with container), kg 6.4
flanbHOCTb CTpenbôbi, m: Range of fire, m:

MaKCHManbHaa 1000 maximum 1,000
MUHMMaribHaA 40 minimum 40

CKppocTb noneia cpexiHsa, m/c 180 Average speed, mps 180
BpoHenpoôneaeMOCTb, mm 550 Armor penetrating capability, mm 550

YnpaBJisieMbie paKeTbi 9M131, 9M13KD 
KOMnneKca «MeTwe-M»

npea,Ha3HaHeHbi flnn nopaxenna HenoflBMXHbix h ABuxy- 
lu,hxch SpoHHpoeaHHbix oôteKTOB (9M131), a Taxxe .apyrux 
BaxHbix 3aiHHUi,eHHbix u,eneü (9M131,9M131<t>).

PaKeTbi pa3pa6oTaHbi Ha ocHOBe TexHMHecKux pemeHHH, an- 
poSupOBaHHbix s paKeTe 9M115, c yaeroM TpeSosaHHa m3kch- 
ManbHoro CHuxenna hx ctohmocth, BbinonneHbi no aapoAHHa- 
MunecKOH cxewe «yrKa», nivieioT cxnaabiBaioLuuecfi kohcoph 
Kpbina h pa3Meuj,aioTCA b TpaHcnopTHO-nycKOBOM KOHTeiiHepe 
(TFIK). ynpaaneHHe paxeTon ocymecTBnneTca no npoBOflHoü

The 9M131 and 9M131F missiles 
(Metis-M)

The missiles are used against stationary and moving 
armored vehicles (9M131) and other protected priority targets 
(9M131,9M131F).

The cost-efficient canard missiles with folding wings, tech­
nologically based on the 9M115, are launched from a launch 
container and guided through a wire by the optical tracer 
placed on one of the wings. The wings unfold immediately 
upon launch.

The 9M115F has a fuel-air-explosive warhead that

Knacc 1470 ynpaannewbie paneTbi n paKeTbi-HOCHTenn
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Boenpnnacbi BOopyxeHMH CyxonyiHbix bomck Army Munitions

amhmm CB93M, cnexeHMe 3a mx noneTOM - no n3/iy4eHwo Tpac- 
cepa, pacnonoxeHHoro na oahom m3 xoHconeM xpbma. Pac- 
xpbrrue ynpyrux xoHConeü ocymecTBnseTcs npu crapTe nocne 
Bbixofla paxeTbi M3 TflK. OTAMHMTenbHOM ocoóeHHOCTbio xoh- 
CTpyKUHM paxeTbi 9M131<t> sBnseTcs npuMeneHMe Soesoii 
Mac™ oSbeMHO-fleiOHHpyioiinero Tuna, no MoryiuecTBy aeii- 
CTBHA b HeKOTopbix cnyMasx (b 3aMKHyTbix ham nonyaaMKHy- 
Tbix obtewax) npeBocxoAsmeu ocxonoMHO-<t>yracHbiM CHa- 

ensures a destructive effect comparable with, and in semi­
confined and confined spaces more powerful than that of a 
high-explosive/fragmentation munition of the same cal­
iber.

The Metis-M1 version of the system operates new 9M131M 
and 9M131FM missiles with a longer range (up to 2,000m) 
and a higher armor penetrating capability (9M131M - up to 
950 mm).

pstfl aHanorMHHoro xannSpa. 
B HacTOHtnee spews ans 
ycose p mehCTBOBah horo 
xoMnnexca «Me™c-M1» ot- 
paboTaHbi flTyP 9M131M, 
9M131<t>M c yBeriMMeHHOM 
flO 2000 M MaKCMManbHOM 
AanbHOCTbio CTpe/ibSbi. Bpo- 
HenpoÔMBaewocTb OoeeoM 
sac™ paxeTbi 9M131M p,o- 
Beflewaflo 950 mm.

fluiaMeTp Kopnyca, mm 130
Macca paxeTbi b TflK, xr 13,8
flanbHOCTb CTpenbSbi, m:

MaxcMManbHas 1500
MMHMManbHas 80

BpoHenpoónBaeMOCTb paxeTbi 9M131
3a flHHaMH4ecxoii aaipHToñ, mm 900

Case diameter, mm 130
Missile weight (with container), kg 13.8
Range of fire, m:

maximum 1,500
minimum 80

Armor penetrating capability 
(9M131 agaisnt reactive armor), mm 900

ripoTMBOTaHKOBbie ynpaB/iseMbie 
paKeTbi 9M111-2, 9M111M
KOMnjieKca «tParoT»

flpeflHasHaMeHbi an ri nopaxenns HenoflBMXHbix m aenxy- 
LUMXCA SpOHMpOBaHHbIX O&beXTOB, a T3XX6 flpyTMX BaXHbIX 
3amniueHHbix uenefi.

PaxeTbi BbinoAHeHbi no aapoflUHaMMHecxoM cxewe «yT- 
xa», MMeioT cxnaAbiBaKiinMeca xohcoam xpbina m paawema- 
iotcs b TpaHcnopTHO-nycxoBOM xoHTeuHepe (TflK). ynpas- 
neHMe paxeTaMM ocyu^ecTBaseTca no npoBO/iHOM timhmm

The 9M111-2 and 9M111M 
antitank missiles
(Fagot)

The missiles are used against stationary and moving 
armored vehicles and other protected priority targets.

The canard missiles with folding wings are launched from a 
launch container and guided through a wire with tracking by 
the lamp placed aft. The wings unfold and the lamp shutters 
open immediately upon launch.

' Koaec 1470 ynpaaoneMMe paxerM u paxeTbi-HOcwrenu sciiawiiwBtiaiiiititeawt- - — — —
Tpynna 14 PaxeTHbte h xocMHHecxHe cwcieMbi (KOMnnexcbi) Group 14 Guided missiles
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ripoTMBOTaHKOBbie ynpasnneMbie paKeTbi Antitank guided missiles

cba3m, cnexemie 3a mx noneTOM - no ns/iynennio aneKTpu- 
tecKoCi naMnbi-<t>apbi. PacKpbiTue KOHconeîi Kpbi/ibee n 
3ail(MTHblX CTBOPOK JiaMhbl npOM3BOAMTCA hpM CTapTe pa­
KeTbi noc/ie ee Bbixoaa M3 TnK.

TaKTMKO-TeXHM'

fluaivieTp Kopnyca, mm 120
Pa3Max Kpbina, mm 369
laóapnTbi TDK
(anima x wnpnHa x Bbicora), mm 1098x150x205
Macca paKeTbi b TF1K, Kr 13,2
flanbHOCTb CTpenbôbi, m:

MaKCMManbHaq 2500
MMHMManbHaa 70-75

OopocTb noneTa, m/c:
MaKCMManbHan 240
cpeflHsm 180

EpoHenpoSuiBaeMOCTb, mm 460

Case diameter, mm 120
Wing span, mm 369
Container dimensions
(length x width x height), mm 1,098x150x205
Missile weight (with container), kg 13.2
Range of fire, m:

maximum 2,500
minimum 70-75

Speed, mps:
maximum 240
average 180

Armor penetrating capability, mm 460

ripoTUBOTaHKOBbie ynpaBPBeMbie 
paKeTbi 9M14M, 9M14MF1 
KOMnneKca «ManioTKa»

npea,Ha3HaHeHbi ana nopaxeHMA HenoABMXHbix m flBuxy- 
LUMxca SpoHupoBaHHbix obteKTOB, a TaKxe apyrux BaxHbix 
3aU4HtlieHHblX OSbeKTOB.

PaKeTbi COCTOAT M3 6O6BOM H3CTM, BbinO/lHeHHOM B BMfle OT- 
AenbHoro SnoKa, m KpbinbeBoro OTcexa, cTbiKOBKa KOTopsix 
npoM3BOflMTca nepea CTpe/tbSoM c noMoinbio ôbiCTpofleùiCT- 
ByiOlUMX 33MK0B. OCOSeHHOCTblO KOHCTpyKUMM paKeTbi ABPA- 
eTCA OTcyrcTBMe Ha ee SopTy aBTOHOMHbix mctohhmkob aneKT- 
ponMTaHMA. npn arcui pacKpyTKa rMpocKona obecneiMBaeTca

The 9M14M and 9M14MP 
antitank missiles 
(Malyutka)

The missiles are used against stationary and moving 
armored vehicles and other protected priority targets.

The missiles comprise a detachable warhead and a winged 
body clipped together before the launch. The missile does

Tpynna 14 PaKeTHbie m KOCMusecKMe CHCTeMbi (KownneKCbi)
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Eoenpumacbi BOopyxeHnn CyxonyiHbix bomck Army Munitions

MexaHnnecKHM cnocoboM npn ciapTe paKeTbi, cnexeane 3a 
ee noneTOM - no nkipoTexHnnecKOMy Tpaccepy, a nuTanne uns 
pyneBoii Mauinmcn noflaeTca no oahom m3 ueneü Tpexxunb- 
HOii npOBOflHOÜi PHHMH CBH3H. B COHOTaHUM C KOHCTpyKTMBHbIM 
ncnonHenneM boeBori sac™ b Bnae OT/jenbHoro OTcexa 3to 
obnernaeT npoBeaeHne MO/iepHM3aunM paxeT, b tom nncne 
paaee Bbinymew-ibix, nanpuMep, nyreM saMenbi boeBoui Mac™ 
npn coxpaHeHMM KpbinbeBoro OTcexa n T.n. 

not have any power sources onboard: the gyro spins up 
mechanically upon launch, the missile is tracked in flight 
using an aft pyrotracer, and the rudder controls are powered 
through one of the three wires of the communication line. The 
architecture and electrical design ensure simpler upgrade of 
operational missiles by fitting a new warhead to an earlier 
made body etc.

fluaMerp Kopnyca, mm 125
XJnMHa paxeTbi, mm 860
Macca, kt:

paKeTbi 11,4
ÔOeBOÜ HaCTM 2,6
BB 2,2

flanbHOCTb CTpenbôbi, m:
MaKCMManbHas 3000
MMHUManbHan (no B38eneHnio BapbiBarenn) 200

CxopocTb noneTa, m/c:
MaKCMManbHan 140
cpeflHHA 120

BpoHenpobneaeMOCTb, mm 520

Case diameter, mm 125
Missile length, mm 860
Weight, kg:

missile 11.4
warhead 2.6
explosive 2.2

Range of fire, m:
maximum 3,000
minimum (determined by the fuse arming time) 200

Speed, mps:
maximum 140
average 120

Armor penetrating capability, mm 520

YnpaBnneMbie paKeTbi KOMnneKca 
«ManK)TKa-2»

Malyutka-2 
missiles

npeflHasHaieHbi Ann nopaxeHwn HenoABMXHbix u flBnxy- 
tltMXCA ÔpOHMpOBaHHblX OÔbeKTOB (paKCTa C KyMy/lBTMBHOn 
boesoCi nacTbio), a Taxxe 
obteKTOB (paKeTbi c KyMy- 
nsTUBHOri n (JiyracHOri bo- 
eBblMH HaCTBMM).

PaKeTbi npeACTaBnaioT 
CO6OÜ MOAepHM3HpOBaH- 
Hbie BapnaHTbi paKeTbi 
9M14fl. Mo/iepHU3aLinn 
npoBeflena nyreM 3aMeHbi 
MOHOÔJiOHHOii KyMynBTMB- 
Hoii boesoki nacTn Ha Ky- 
MynsiTHBHyio TaHfleMHyio 
noBbiLueHHoro MoryujecT- 
Ba mjih <t>yracHyio (obseM- 
HO-iieTOHHpyiomyio) boe- 
Bbie Mac™.

Apyrnx BaxHbix aamutneHHbix

The missiles are used against stationary and moving
armored vehicles (shaped-charge warhead) and other pro­
tected priority targets (shaped-charge and high-explosive

warheads).
The missiles are based on 

the 9M14P with the parent 
shaped-charge warhead 
replaced by a more powerful 
tandem shaped-charge and 
high-explosive (or fuel-air- 
explosive) warheads.

flHaMerp Kopnyca, mm 125
ZViMHa paxeTbi, mm:

c KyMynHTMBHOM EH 1015
c cpyracHOki EM 900

Macca, kt:
paxeTbi 12,5
6oeBOü Hao™ 3,5

flanbHOCTb CTpe/lb6bl, m:
MaKCMManbHaa 3000
MHHHManbHan 400

CKopocTb noneTa cpeaHAA, m/c 130
SpoHenpoônBaeMOCTb KyMynnTMBHOü EH 
(3a flUHaMMMecKOü 3amnTOii), mm 800

Armor penetrating capability (shaped-charge 
warhead against reactive armor), mm 800

Case diameter, mm 125
Missile length, mm:

shaped-charge warhead 1,015
high-explosive warhead 900

Weight, kg:
missile 12.5
warhead 3.5

Range of fire, m:
maximum 3,000
minimum 400

Average speed, mps 130

Group 14 Guided missilesTpynna 14 PaKeTHbie h KOCMMsecKMe cncTeMbi (KOMnneKCbi)
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ripoTMBOTaHKOBbie ynpaenaeMtie paxeTbi Antitank guided missiles

ripoTUBOTaHKOBbie ynpaBjiaeMbie 
paKGTbi 9M17M, 9M17I1 
KOMnneKca «OanaHra»

npefl,Ha3HaHeHbi xvw nopaxenus HenoflBuxHbix u ABuxy- 
mi/ixcs SpoHupoBaHHbix oôbeKTOB, a Taxxe apyrux eaxHbix 

aatumneHHbix obteKTOB.
PaxeTbi uMeiOT MoaynbHyio KOHCTpyKumo c OTßenneMOh bo- 

eBOü MacTbio, HTO obnernaeT npoBeflenne ux MOflepnnsauuu u
C03flaHne Ha ux ocHOBe paxeT .npyrux HaaHaneHuu, HanpuMep, 
nMMTaTopoB BO3flyujHbix penen Ana TpenupoBKu pacneTos cu- 

has an armor penetrating capability of no less than 800mm; 
the high-explosive one - a TNT equivalent of 7.5kg.

Basic Characteristics

dew flBO. nepeaaHa xom3ha 
ynpaeneHua Ha bopT paxeTbi 
npou3BOflUTcn no pafluonn- 
HUU CBA3U, B bopTOBbIX CUC- 
TeMax ucnonb3yK>TCH nopo- 
xoBbie rnpocKonbi. Cnexenue 
3a neTsmeü paxeToü ocyme- 
CTsnseTca no nupoTexHune- 
cxum TpaccepaM. B HacTOs- 
mee BpeMs OTpabOTaHbi mo- 
AepHH3wpoBaHHbie paxeTbi c 
KyMynATUBHOü boeßoü Ha- 
CTbto, obecnesuBaioiueü bpo- 
HenpobnsaeMOCTb He Menee 
800 mm, u cfiyracHOü boeeou 
nacTbio c TpoTunoBbiM 3xbu- 
BaneHTOM 7,5 Kr.

The 9M17M and 9M17P 
antitank missiles 
(Falanga)

The missiles are used against stationary and moving 
armored vehicles and other protected priority targets.

The modular missiles have detachable warheads, which 
facilitates upgrade and creation of specialized versions (e.g., 
aerial target simulators for air defense training). The missile is 
radio-guided using gas-operated onboard gyros and fixing the 
trajectory by pyrotracers. The new shaped-charge warhead

fluiaMeip Kopnyca, mm 142
flnuHa paxeibi, mm 1165
Pa3Max Kpwna, mm 680
Macca, Kr:

paxeTbi 31,5
ÖOeBOÜ HaCTM 7
BB 3,6

XlanbHOCTb crpenböbi, m:
MaKCUManbHas 4000
MHHHMaribHaA 450

CKppocTb noneia cpeaHss, m/c 145
BpoHenpobneaeMOCTb, mm 560

Case diameter, mm 142
Missile length, mm 1,165
Wing span, mm 680
Weight, kg:

missile 31.5
warhead 7
explosive 3.6

Range of fire, m:
maximum 4,000
minimum 450

Average speed, mps 145
Armor penetrating capability, mm 560

ripoTMBOTaHKOBbie ynpaBnaeMbie 
paKGTbi 9M113, 9M113M
KOMnneKca «KoHKypc»

npeßHa3HaHeHbi /via nopaxenus HenoflBuxHbix u ABuxy- 
LUuxcA bpoHupoBaHHbix obbexTOB, a TaKxe xipyrux eaxHbix 
3aiuumeHHbix ueneü.

PaxeTbi paspaboTaHbi Ha ocHOBe TexHunecxux peujeHuü, 
anpobnpoBaHHbix b xoMnnexce «<t>aroT», BbinonneHbi no aa-

ThG 9M113and 9M113M 
antitank missiles 
(Konkurs)

The missiles are used against stationary and moving 
armored vehicles and other protected priority targets.

The canard missiles with folding wings, based on those 
operated with the Fagot launcher, are launched from a con­
tainer and guided through a wire with tracking by the electric

Tpynna 14 PaKeTHbie m kocmmhgckmg CHCTeMbi (KownneKCbi)

Knacc 1470 ynpafi/weMbie paKGTbi w paKGTbi-HOCMTenH___

Group 14 Guided missiles
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Boenpnnacbi BOopyxeHns CyxonyTHbix bomck Army Munitions

poflMHaMMMecKOü cxeMe «yTxa», MMeiOT CKnaflbieaiomMecsi 
KOHCoan xpbina n paawemaiOTca b TpaHcnopTHO-nycxoBOM 
KOHieiiHepe (TDK). ynpaB/ienne paxeTawn ocymecTB/meTca 
no npoBOflHOii jimhmm cbash, cnexenne 3a nx noneTOM - no 
n3nyHeHnio aaeKTpuHecKOti nawnbi-cjrapbi. PacKpbiTue kohco- 
neii KpbiJibeB n 3amnTHbix ctbopox nawnbi ocyuiecTBaaeTca 
npn cTapTe paxeTbi nocne ee Bbixo^a m3 TnK. MozjepHH3npo- 
BaHHbiìi BapwaHT paxeTbi (9M113M) ocHameH SoeBovi HacTbio 
TaH/ieMHoro Tuna, oôecneHUBaiOLueii npeoflonenne anHaMM- 
HecKOìi samurai 6pOHeo6beKTOB.

lamp placed aft. The wings unfold and the lamp shutters open 
immediately upon launch.

An upgraded version 9M113M has a tandem warhead to 
penetrate reactive armor

flnaMerp Kopnyca, mm

PaaMax xpbma, mm 
laôapHTbi TDK
(annua x iiinpnHa x BbicoTa), mm

Macca, Kr:
paxeTbi, CTapTOBaa
6oeBoh sacTM

flanbHOCTb CTpe/ibôbi, m:
MaKcnManbHas
MHHHMa/ibHaa

CpeflHaa CKopocTb nouera, m/c:
5poHenpo6nBaeMOCTb, mm:

9M113
9M113M

135
468

1260x188x230

14,5
2,7

4000
75
206

500
750-800

Case diameter, mm
Wing span, mm
Container dimensions
(length x width x height), mm
Weight, kg:

missile (launch weight)
warhead

Range of fire, m:
maximum
minimum

Speed average, mps:
Armor penetrating capability, mm:

9M113
9M113M

135
468

1260x188x230

14,5
2,7

4000
75
206

500
750-800

ripOTMBOTaHKOBaSl
ynpaBJiseMaB paKeTa 9M133-1

npoTHBOTaHKOBafl ynpaBnn- 
ewian paxera 9M133-1 bxoaht 
B C0CT3B npOTMBOTaHKOBOrO 
paKeTHOro xoMnnexca «Kop- 
Her-3». VP MOxeT ocHamaTb- 
ca ôoeBoii nacTbio TaH/teM- 
Hout KyiviynATnBHOM nan Tep- 
MoSapuiHecKOM cJiyracHoro 
fletiCTBMA.

ynpaBnaeMaa paxeia 
9M133-1 c TaHfleMHOii xyMy- 
jiATMBHOM ôoeBoü HacTbK) no- 
paxaeT Bee coBpeivieHHbie n 
nepcnexTMBHbie raaxn, ocHameuHbie xax HaeeCHOii, rax n 
BCTpoeHHOii flnnaiviMHecxoii samnTaivin, a Taxxe npoSnBaer 
SeTOHHbie MOHonnibi, coopyxeHna M3 cbopnoro xeneaobeTO- 
Ha tojiluhhom 3-3,5 m.

C uenbK) paciunpeHns ananaaoHa Goeeoro npnMenenun xom-

The 9M133-1 
antitank missile

The 9M133-1 antitank mis­
sile is sued as part of the 
Kornet-E system and can 
carry a tandem shaped- 
charge or a fuel-air-explosive 
blast warhead.

The 9M133-1 with a tandem 
shaped-charge warhead is 
effective against all currently 
operational battle tanks and 
those under development with 
added-on and built-in reactive 
armor, and penetrates 3m to 

3.5m of a concrete (reinforced concrete) monolithic structure.
To expand the range of combat capability, the 9M133F-1 

version carries a fuel-air-explosive blast warhead character­
ized by a large blast wave destruction area and high blast tem­
perature. This warhead is effective against light armor and soft

Tpynna 14 Paxerubìe h kocmhhcckhs cwcieMbi (KOMnjiexcbi) Group 14 Guided missiles
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ripoTMBOTaHKOBbie yupaenrieMbie paKeTbi Antitank guided missiles

nneicca ynpaenaeMbie paKeTbi 9M1330-1 ocHaipaiOTCsi TepMO- 
SapMtecKoii Goesovi uacTbio OyracHoro achctbub, uMeromeii 
ôonbiuoü pafluyc nopaxeHna yaapHoií bophoíí n BbicoKoPi tsm- 
nepaTypoñ npoAyKTos sapbiBa. Ona npeßHaaHateHa b nepsyio 
OHepeflb a™ yHUMTOxeHna npoTnxeHHbix HeSpoHupoBaHHbix u 
nerKOÖpOHnpoBaHHbix peneüi m xuboùì cmtbi Ha OTKpbiioü mcct- 
HOCTU, 3a yKpblTHAMM H B 3AaHW4X. 34>OeKTMBHO npHM6HeHHe 
paKeTbi 9M1330-1 no noanpHnivi TaKTMMecKMX w seHMTHbix pa- 
kot. no aBHapMOHHOM tcxhhkc Ha aapoApowax, no cy/xaM Ha 
BOflHOM nOBepXHOCTH.

OTAHHMTe/lbHOli OCOÖSHHOCTblO KOMUOHOBKH OpOTHBOTaHKO- 
Bbix paKer 9M133-1 aenneTca pa3MemeHne pasroHHoro abm- 
raienst MexAynnAHpyioiunM KyMynnrnBHbiM n ocHOBHbiM Kyiviy- 
ABTMBHblM 3apAAaMM, 4T0 0036071467 C OAHOM CTOpOHbl, 33U4H- 
TMTb OCHOBHOÍÍ KyMynSTHBHblÜ 3ap«A 07 OCKOBKOB AMAHpyiOIAe- 
ro, o6ecneHH7b ßonbiuyio Benn4HHy OoKycHoro paccTonHHn n, 
KaK cneAC7Bne, yBenn4eHHyio 6poHenpo6nBaeMoc7b, a c Apy- 
rOM CTOpOHbl - MM67b MOLAHbIM AMAMpyiOLUMÍÍ 3apSA, CnOCOÖ- 
Hbiíí npeoAO7i6Ba7b cytuec7ByioLAne HasecHbie w BC7poeHHbie 
AMHaMMMeCKMe 3aiAM7bl.

CncTewa ynpaßneHH« - nonyaB7OMa7HHecKaa, noMexosamn- 
LAeHHaa, no nyny nasepa.

targets, especially shielded personnel (in emplacements and 
buildings). The missile is also effective against enemy tactical 
and surface-to-air missile systems, aircraft on airfields, and 
warships on cruise.

Part of the innovative 9M133-1 design is that the booster 
is placed between the leading and main shaped charges, 

which protects the main 
charge from fragments of 
the leading charge and 
ensures longer focus of the 
former, raising the armor 
penetrating capability. The 
other plus is that this design 
enables one to make a more 
powerful leading charge to 
successfully penetrate 
added-on and built-in reac­
tive armor.

The jamming-immune 
guidance system is semiau­
tomatic and uses laser illumi­
nation.

flanbH0C7b crpenbóbi, m 
Kanuóp panerai, mm 
Macca paKeTbi, kt 
EpoHenpoSneaeMOCTb 
KyMy/IBTMBHOií BH, MM 
TeMneparypHbiñ ananaaoH 
npnMeHeHMA, rpaA- C

100-5500
152
29

1000-1200

OT -20 «o +60

Range of fire, missile
Missile caliber, mm
Missile weight, kg
Armor penetrating capability 
(shaped-charge warhead), mm 
Operating temperatures, ‘C

100-5,500 
152
29

1,000-1,200
-20 to +60

YnpaBJiAeMbie paKeTbi 9M133, 9M1334> 
KOMrmeKca «KopHeT»

The 9M133 and 9M133F 
antitank missiles (Körnet)

npeAHasHaneHbi Ann nopaxeHwn HenoABMXHbix m ABnxy- 
utMxcn ßpoHnposaHHbix oóteKTOB (9M133), a TaKxe APyrnx 
BaxHbix 3ammAeHHbix peneri (9M133, 9M133<t>).

PaKeTbi paspaßoTaHbi Ha ocHoee TexHnnecKux pemeHMü, 
anpoÔMpoBaHHbix b paKeTe 9M119, Bbino/iHeHbi no aapoAH- 
HaMMHecKori cxewe «yTKa», mmbiot CKnaAbieaioiAnecn koh- 
coam Kpbina n pa3MemaiOTca b TpancnopTHO-nycKOBOivi koh- 
TeüHepe (TDK). CwcTewa ynpaeneHwn - c TeneopneHTnpo- 
BaHMeM paKeTbi b nyne nasepa HasewiHOii cncTeMbi ynpas- 
neHwn. OTAMHMTe/ibHoñ ocoöeHHOCTbio KOHCTpyKpnn paKe­
Tbi 9M1 33<T> BBnaeTcn npmvieHeHne SoeBOü nac™ oSbeMHO- 
AeTOHkipyioLuero Tuna, no MorytpecTBy abüctbh« b hokoto-

Tpynna 14 PaKeTHbie m KOCMusecKMe CHCTeMbi (KownneKCbi)

Knacc 1470 YnpasnReMbie paKeTbi k panerbi-HOCHTenH

The missiles are used against stationary and moving 
armored vehicles (9M133) and other protected priority targets 
(9M133, 9M133F).

The canard missiles with folding wings, technologically 
based on the 9M119, are launched from a launch container 
and guided by the launcher’s laser. The wings unfold immedi­
ately upon launch.

The 9M133F has a fuel-air-explosive warhead that 
ensures a destructive effect comparable with, and in

Group 14 Guided missiles
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Soenpunacbi BOopyxeHus CyxonyTHbix bomck Army Munitions

pbix cnytaAx (b saMKHyTbix nnn nonyaaMKHyTbix obteiviax) 
npesocxoAfliueii ocxonoHHO-4>yracHbiíí CHaprm awanorHH- 
Horo xann6pa.

semi-confined and confined spaces more powerful than 
that of a high-explosive/fragmentation munition of the 
same caliber.

W Basic Characteristics

fluaMerp xopnyca, mm 152 Case diameter, mm 152
flama TflK, mm 1210 Length (with container), mm 1,210
Macca paxerbi b THK, xr 29 Missile weight (with container), kg 29
ÆaribHOCTb crpenböbi, m: 

MaxcuMaabHaa 5500
Range of fire, m: 

maximum 5,500
MUHMManbHaa 100 minimum 100

SpoHenpoßusaeMOCTb paxerw 9M133 
3a flHHaMuiecxoii sammoü, mm 1000

9M133 armor penetrating capability 
against reactive armor, mm 1,000

TpOTuaoBbiií axBUBaneHT óoesoCi nacm 
paxerbi 9M133<t>, xr 10

9M133F warhead TNT equivalent, kg 10

YnpaBjineMbie paKeTbi 9M114, 9M1140
KOMnneKca «UlTypM»

The 9M114 and 9M114F 
antitank missiles (Shturm)

npe,zjHa3HaHeHbi ana nopaxeHMfl HenouBwxHbix n flBUxy- 
HHXC9 öpoHkipoBaHHbix obteKTOB (9M114), a raxxe flpyrnx 
BaxHbix aaiunateHHbix penez (9M114, 9M114<t>).

flpn paapaöOTKe patter o/jhmm ns ochobhwx rpeöOBaHuii 
«Bnanocb AOCTnxeHkie CBepx3ByxoBoii CKopocTu nouera npn 
npneMneMbix Macco-raöapuTHbix xapaxTepMCTMxax. PaxeTbi 
BbinoriHeHbi no aapoflUHaMnnecKOM cxeMe «yn<a», nwetoT 
CKnafl,biBatOLu,neca kohcotim xpwna n paaMemaiOTca b rpanc- 
nopTHO-nycKOBOM KOHTeñHepe (Tfl K), xoTopbiÑ obecnesnBa- 
er npnflaHne paxeraivi BpatneHkin Boxpyr npoflonbHoii ocn b 
npouecce crapra. ynpaßneHue paxeraiviu ocyinecrBnaercfl 
no pafluoBHHnu cbhsh, cnexenne 3a hx noneroM - no n3ny- 
HeHHio ßoproBoro MCTOHHnxa. PacxpbiTwe xoHConevi ocyme- 
CTBnaerca npn crapre nocne Bbixoßa paxerbi M3 TflK. Omn- 
MmeribHOM ocoßeHHOCTbK) xoHcrpyxiinn paxerbi 9M114<t> 
SBJiaerca npuMeHenue öoeßoii HacTU oöbeMHO-fleTOHnpyxj- 
mero runa, no Morymecrey p,eñcTBua b HexoTopbix cnynanx 
(b saMXHyTbix wnw nonysaMXHyrbix oöbeiviax) npeßocxofls- 
meii ocxonoHHO-cfiyracHbiü CHapaß aHanorwHHoro xanwöpa.

The missiles are used against stationary and moving 
armored vehicles (9M114) and other protected priority targets 
(9M114, 9M114F).

The canard missiles with folding wings, featuring super­
sonic speed at modest dimensions and weight, are 
launched from a launch container. The wings unfold imme­
diately upon launch, and the missile rotates as it leaves the 
container.

The missiles are radio-guided by an operator.
The 9M114F has a fuel-air-explosive warhead that 

ensures a destructive effect comparable with, and in semi­
confined and confined spaces more powerful than that of a 
high-explosive/fragmentation munition of the same cal­
iber.

Basic Characteristics

rpynna 14 PaKentbie h KOCMMsecKwe cwcTeMbi (KOMnneKCbi) 

Knacc 1470 Vnpaa/iReMbie paKeTbi 0 paKeTbi-HOcmenM

flnaMerp xopnyca, mm 130 Case diameter, mm 130
flriHHa TflK, MM 1832 Length (with container), mm 1,832
Macca paxerbi b TflK, xr 46,6 Missile weight (with container), kg 46.6
flanbHOCTb CTpe/ibSbi, m: Range of fire, m:

MaxcMMatibHas 5000 maximum 5,000
MUHnManbHas 400 minimum 400

CxopocTb nonera, m/c: Speed, mps:
CpeAHAA 350 average 350
MaxcnManbHaa 560 maximum 560

BpoHenpoöneaeMOCTb, mm 560 Armor penetrating capability, mm 560

Group 14 Guided missiles 
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npOTMBOTaHKOBbie ynpaenneMbie paKeTbi Antitank guided missiles

MoflepHH3kipoBaHHbie ynpaensieMbie 
paKeTbi 9M120, 9M12O0 
KOMnneKca «UJTypM»

npea,Ha3HaHeHbi Ann nopaxennn HenoflBMXHbix n ABuxy- 
tUMXCfl ôpoHupoeaHHbix obteKTOB (9M120), a TaKxe zipyrnx 
BaxHbix aamwLueHHbix ueneñ (9M120, 9M120<t>).

flprt paapaôoTKe paxeT (OKP «ATaKa») ochobhwm Tpeboea- 
HueM ABnanocb noBbiuieHue MorymecTBa boeBOñ tac™ npn 
oSecneneHMM bosmoxhoctm nprnvieHenna c hmcbluhxca nyc- 
KOBbix ycTaHOBOK 6e3 nx AopaboTKM. PaKeTbi BbinonHeHbi Ha 
ocHOBe TexHMHecKMX peiueHMM 
paxeTbi 9M114. flnn obecnene- 
hua nopaxeHMH bpoHeobbeKTOB, 
ocHameHHbix AMHawriHecKori 3a- 
muToñ, boeean uacTb flTYP 
9M120 BbinojtHeHa no TaHfleMHoñ 
cxeme. ynpaBJienne paKeTaiviri 
ocymecTBnneTCA no paflnonnHnn 
CB93U, cnexeHue 3a nx noneroM - 
no n3/iyHeHwo bopTOBoro mctoh- 
HMKa. OTnUHMTejlbHOM OCOÔeHHO- 
CTblO KOHCTpyKUMM paKeTbi 
9M120<t> 9BnneTcn npuMeneHue 
boesori Mac™ obteMHo-fleTOHM- 
pytomero Tuna, no MorymecTBy 
fleñCTBun b HeKOTopbix cnynanx (b 
3aMKHyrbix rinri nonyaaMKHyTbix 
obtewiax) npesocxoflAuteri ocko- 
noHHO-cfiyracHbiM CHapAA anano- 
rriHHoro Kannbpa.

The upgraded 9M120 
and 9M120F antitank missiles 
(Shturm)

The missiles are used against stationary and moving 
armored vehicles (9M120) and other protected priority targets 
(9M120, 9M120F).

The missiles are technologically based on the 9M114. 
The 9M120 has a tandem shaped-charge warhead to pen­
etrate reactive armor. The designer, OKR Ataka, developed 
a higher-firepower missile fully compatible with operational 

launchers.
The missiles are radio­

guided by an operator.
The 9M120F has a fuel­

air-explosive warhead that 
ensures a destructive 
effect comparable with, 
and in semi-confined and 
confined spaces more 
powerful than that of a 
high-explosive/fragmenta- 
tion munition of the same 
caliber.

Annua TI"IK, mm 1830
Macca, Kr:

paKeTbi BTflK 49,5
óoeBoñ HacTM 7,4

flanbHOCTb CTpenbSbi, m:
MaKcnManbHas 5500
MMHMMa/lbHaA 400

BpoHenpobueaeMOCTb paKeTbi 9M120
3a AnHaMH4ecKori 3aiunToû, mm 800

Length (with container), mm 1,830
Weight, kg:

missile (with container) 49.5
warhead 7.4

Range of fire, m:
maximum 5,500
minimum 400

9M120 armor penetrating capability against 
reactive armor, mm 800

Knacc 1470 YnpaanReMbie paneTbi k paKeTbi-H0cnTenn

fpynna 14 PaKeTHbie m KOCMunecKMe cucTeMbi (KOwnneKCbf) Group 14 Guided missiles



BoenpMnacbi BOopyxeHMH CyxonyiHbix bomck Army Munitions

ynpasnneMaH pakeTa «repMec» The Germes missile
YnpasnAeMait patceTa (VP) «FepMec» npeAHasHaneHa Ana 

nopaxeHMs HaaeMHbix (ópoHeTaHKOBas TexHMKa, apTÖaTapeu 
m PC3O, cpeßCTsa flBO ßnuxHero pyöexa, seMnsHbie yxpe- 
nneHMB n KanoHupbi), BO3ñytiiHbix (BepToneTbi m AO3ByxoBbie 
cawioneTbi) m HäAsoAHbix (narpyribHbie, paKeTHbie KaTepa m 
Manbie AecaHTHbie Kopa6nn) penen.

VP «PepMec» BXOAMT b cocTaB aBnapnoHHoro KOMnnexca 
ynpaB.naeMoro BOopyxeHMs (KyB) «TepMec-A» n cyxonyTHoro
KyB «repMec».

OCHOBHbie AOCTOUHCTBa 
paxeTbi:

- noBbiiueHHaa AanbHOCTb 
CTpenbSbi;

- CBepxsByKOBan CKopocrb 
nonera paxeTbi;

- yHMBepcanbHaa ocxo/ioh- 
HO-0yracHan Soesas tacTb, 
3ct><t>eKTMBHO nopaxaioipas 
paanuMHbie penu;

- peanu3auu9 nuKupyio- 
mnx TpaeKTopuü ata nopa- 
xeHus pereti b Bepxmoio,
HauMenee saipnipeHHyio 
npoexpmo;

- HeôorbLuaa Macca yp b xoHTeüHepe, nosBormoiAar 
ccfJopMupoBaTb öorbiuoü SoexoMnnexT Ha HOCMTere (ao 
12-16 ujT. - Ha aBkiapMOHHOM HOCMTene; ao 24 lut. - Ha cyxo- 
nyTHOM HOCMTere).

The Germes missile is used against ground (armor, artillery, 
MLRSs, tactical air defense systems, fortifications, weapons 
emplacements etc.), aerial (rotary- and subsonic fixed-wing 
aircraft) and naval (escort ships, missile fastboats, landing 
craft etc.) targets.

The missile is part of the Germes ground system and 
Germes-A aircraft-based weapons system. Its main 
strengths are

long range of fire;
supersonic capability;
multipurpose high-explosive warhead effective against 

many types of targets;
a diving capability to ensure hitting targets from upside, i.e.

where the latter are 
most vulnerable;

light weight, which 
enables one carrier to 
accommodate many 
missiles in a container 
on one launcher (12 
to 16 on aircraft; up to 
24 on ground plat­
forms).

Basic Characteristics

YP KYB 
«repMec-A>

YP KYB 
> «fepiwec»

MaKCMManbHas AanbHOCTb
CTpenbÓbl, KM 15-20 100
MaKCUManbHas CKopocTb noneTa, 
He MeHee, m/c 1000 1300
CucTeMa ynpaeneHMS yP: 

Ha yqacTKe BbiaeaeHMS 
b paúoH penn UHeppn- panuo-

anbHas xoMaHflHas
Ha KOHeHHOM ynacTxe 
TpaeKTopnM caMOHaeefleHwe

Tun ôoeBoü MacTM ocKOJiOHHO-cpyracHafl
Macca óoeBoñ Haem, kt 28
Macca paxeTbi b KOHTeüHepe, kt 100 140
Kannöp paxeTbi, mm:

CTapTOBas CTyneHb 170 210
MapujeBas CTyneHb 130

Anma xoHTemepa c paxeToñ, mm 3200 3500

GermesGermes-A

Maximal range of fire, km 15-20 100
Maximal speed, mps 
Guidance system:

1,000 1,300

in midcourse inertial operator- 
guided via 

radio
at the terminal stage homing

Warhead high-explosive
Warhead weight, kg 
Missile weight

28

(with container), kg
Missile caliber, mm:

100 140

booster 170 210
main stage 

Missile length
130

(with container), mm 3,200 3,500

missiles

fpynna 14 PaKeTHbie h KOCMMsecKMe cwcTeMbi (KOMnneKCbi) Group 14 Guided missiles
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npOTMBOTaHKOBbie ynpaeriHeMbie paKeTbi Antitank guided missiles

lipOTHBOTaHKOBblli paKGTHblM 
KOMnneKC «UlMenb»

The Shmel antitank 
missile system

ripe/iHa3HaHeH ana nopaxenna tshkob, SpoHerpaHcnopTe- 
pOB, pereti Tuna flOT, Æ3OT.

PaapaSoTaH b 1957-1959 roflax.
npwHAT Ha BoopyxeHHe b 1960 roflax.

The system is used against tanks, armored personnel carri­
ers, and heavy weapons emplacements.

Developed in 1957-1959, operational since 1960.

itanbHOCTb crpenb6bi, m:
MnHHManbHae
MaKCUMa/ibHaa

CxopocTb nonera paxerbi, m/c

Kann6p paxerbi, mm 
6poHenpo6nBaeMOCTb, mm 
CncreMa ynpaeneHne

BepoATHOCTb nonaaaHwe b pe/ib 
CKOpOCrpenbHOCTb, BblCTp./MHH. 
Hocnrenn

BoexoMnnexr, paxer:
BM 2026
BM 2027

600 
2000 
110 
136 
300-400 
xOMaHAHaa 
c nepeaaneii 
xoMaHA no 
npoBoaaM 
0,7
2
TA3-69 (BM 2026) 
BPflM (EM 2027)

4
6

Group 14 Guided missiles

Range of fire, m:
minimum 600
maximum 2,000

Missile speed, mps 110
Missile caliber, mm 136
Armor penetrating capability, mm 300-400
Guidance system wire-guided
Hit probability 0.7
Rate of fire, rpm 2
Platforms GAZ-69 truck

Ammunition load 
2P26

(index 2P26) 
BRDM reconnais 
sance armored 
vehicle (Army index 
2P27)

4
2P27 6

Fpynna 14 PaxeiHbie m KOCMUHecKxe CHCreMbi (KOMnneKCbi)
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fl/ia noBbiLueHMii SoeBoii 34><t>eKTMBHOCTM t3hkob TpeTbero 
noKoneHna (T-55, T-62) n 6onee coBpeivieHHbix Tuna T-72 u 
T-80 paspaèoïaHbi KOMnnexcbi ynpasnaeMoro Boopyxemw 

«EacTHOH», «LUeKCHa», «CBwpb» n «Pe<t>neKC».
OcHOBHbie aneMeHTbi CMCTeMbi ynpaBneHMa orHeM (CYO):
- KOMÔwHwpoBaHHbiCi (onTMKo-TennoBW3MOHHbiii) npupen 

HaBOflHUKa c nasepHbiM BbicoKonacTOTHbiM aanbHOMepoM;
- HH<})opMamiOHHo-ynpaBnAioLnaA cncTewa, <J>yHKnnoHajib- 

ho oSBeflUHaioiuaa 3/ieMeHTbi KOMnneKca BoopyxeHna b eflu- 
Hoe uenoe.

Hannnne b CYO KOMÔwHkipoBaHHoro npnqena HaBOflHUKa 
oôecneHMBaeT CTpe/ibôy bccmh BMaaMn 6oenpnnacoB He 
TonbKO b nioôoe Bpewn cyTOK, ho m b ycnoenax orpaHUHeHHoPi 
bmahmoctm. Bse^enne b CYO ManoraôapwTHoro aBTOMara 
conpoBOxaeHna ncKmonaeT BakiAHne KBann<t>MKaqnM HaBOfl- 
HMKa-onepaîopa Ha pesynbTaTbi CTpenbSbi.

Since the third generation of main battle tanks (from T-55 
and T-62 to T-72 and T-80), their weapons have been operat­
ing within the Bastion, Sheksna, Svir, and Refleks guided 
weapons systems. The tank fire control system primarily 
included:

a combined (optical/thermal) imager with a high-frequency 
laser rangefinder;

a computer coordinating the operation of all elements.
The optical/thermal imager renders a tank an all-weather 

day/night capability, and a compact target-following sighting 
system allowed even unqualified gunners attain superior 
results.

The computer incorporates a ballistic computing system 
and a network of sensors to effectively manage aerial as well 
as ground battlefield environment, share commander's and 
gunner's data, rapidly select most appropriate munitions, and

fpynna 14 PaxeTHbie m KOCMMsecKMe cwcTeMbi (KOMnneKCbi) Group 14 Guided missiles
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CoBpeMeHHaa wH4)opMapnoHHo-ynpaBnAioipas cwcTewa 
no3BonaeT 3<|>4>eKTHBHO ynpaBnsTB npopeccoM CTpenBÔbi 
ksk no HaaeMHbiM, Tax n no BO3AyujHBiM pensM, oSecneHMBa- 
eT oSmoh MH<t>opMauneii Mex^y KOMaHflupOM n HaBOflHUKOM, 
BefleHne CTpenebBi nioÔBiMM SoenpwnacaMM, aBTOMaTunecKH 
yquTbiBaTb BanaHuie BHeaiHux ycnoBMM Ha pexuiM CTpenbbBi.

flns paciunpeHMa SoeBBix bosmoxhoctom TaHKa MoxeT 
Mcnonb3OBaTbca naHOpaMMHecKnii TeneBH3MOHHBiri npiipen 
KOMaHflwpa c aanbHOMepoM n otboaom ot TITB Kanana Ha- 
BOflHuxa, KOTopbiii no3BoanT KOMaHAupy Bec™ He3aencn- 

automatically correct firing settings for changing external con­
ditions.

Tank’s combat performance can be improved by equipping 
it with a crew leader’s panoramic television sight with a 
rangefinder and coupling with the gunner’s sight to enable the 
crew leader to seek targets independently and act as a gunner 
if necessary.

A day/night fire control system, apart from rendering the 
tank a night fighting capability, also enhances its daytime 
performance, notably when the tank fires on move and at

CxeMa nycKa TaHKOBOü ynpaanneMOM paxeTbi 
Flight path of tank-launched guided missile

Mbiii nowcK peneri h npn h6o6xoahmoctm 
AyônrtpoBaTb paboTy HaBoasnKa npn 
CTpenbbe.

BcecyTOHHas CYO noSBonseT noBbi- 
CMTb XianbHOCTb pe Ü CT B H Te h b H O Ü 
CTpenbÓbi BflC c xofly no cpaBHenmo c 
MOflepHM3apneri TaHKa aBTOMaTM3npo- 
BaHHOii CYO, HHTerpupoBaHHori c ynpaB- 
nneMbiM BoopyxenweM, Ha 10-15%AHeM 
m b 3-3,5 paaa hohbio. flanBHOCTB 3<Jx|>e- 
ktmbhoü cTpenbôbi paKeToü hohbio co- 
CTaBnaeT 3,5-5 km.

npnwieHeHHe hobbix ynpasnaeMBix paKeT 
9M117M1-1 9M117M2 «ApKaH» pna TaH- 
kob T-55 m T-62, 9M119M «WHBap-M» ajia 
TaHKOB T-72 no3BonneT 3HaHMTenbHO no- 
bbichtb HaflexHOCTB nopaxeHMA COBpe- 
M6HHBIX TaHKOB.

long distances. This system is more effec­
tive than a conventional automated fire 
control system: the gun effective range 
increases by 10% to 15% during the day 
and by factor of 3 to 3.5 at night, while that 
of the missile system increases to 3.5km 
to 5km.

The new 9M117M1-1 and 9M117M2 
Arkan missiles for the T-55s and T-62s, 
and 9M119M Invar-M for the T-72s 
makes them much more effective 
against most widespread types of mod­
ern tanks.

Tpynna 14 PaKeTHbie m KOCMusecKMe CHCTeMbi (KownneKCbi) 
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Boenpnnacbi BoopyxeHna CyxonyTHtix bomck Army Munitions

100-mm BbiCTpe/i 3YBK10M-1 
c ynpaBjisieMoii paKeTOÜ 9M117M 
KOMHJieKCa «BaCTMOH»

npeflHa3HaHeH ajia noBbiuieHua öoeeoü 34>c|)6ktmbhocth 
TaHKa T-55. Bxoamt b cocraB xoMnnexca ynpaB/ineMoro boo- 
pyxenna«BacTUOH»

npoTHBOTaHKOBast yopasnaewiaA paxeia (DTyP) nopaxaeT 
coBpeMeHHbie t3hxh, ocHameHHbie flWHaMMHecxoii aamuToui, 
Manopa3MepHbie nenn Tuna aot, a3Ot, «t3hk b Oxone», a Tax- 
xe ManocKopocTHbie HH3KoaeTstiune penn Tuna «sepToner» 
Ha aanbHOCTax a,o 4000 m. PaxeTbi BbinonneHbi no aapoßkiHa- 
MnHecKoii cxeMe «yTKa», umbiot CK/iaßbisaiomMeca xohcoam 
Kpbina n OTHMHaiOTca opurMHanbHOii, Bnepsbie npuMeneHHOti 
b cepniiHbix DTYP cncTeMoii ynpaBnenun c TeneopneHTupo- 
BaHweM paxeTbi b nyne nasepa naseMHoii cricTeMbi ynpasne- 
hub, HTO Hapaay c ynpoLueHweivi cncTeMbi ynpaB/ieHM« b u,e- 
noM oßecneHkino Bbicoxyxj noMexosaiumueHHOCTb xoMnnex- 
COB. MoßepHM3npoBaHHbiii BapwaHT paxeTbi (9M117M) ocna- 
tpeH öoesoii nacTbio TanfleMHoro mna, oòecneHHBaioipeii 

npeoAoneHHe AMHaMMHecxoii saiunTbi. KoMnnexc nosBonaeT 
BecTM CTpenböy xax c Meda, Tax m c xopoTxnx oct3hobox. 
KoHCTpyKpha yHHTapHoro Bbimpena m ynpaBJiaeMoii paxeTbi, 
BbicoKaa noMexo3aiunmeHHOCTb cncTewbi ynpaeneHMa paxe- 
Toii oSecneHMBaioT sepeHne 3<t>4>exTUBHoii CTpe/iböbi bo scex 
ycJtoBMAX OoeBoro npmvieHeHMa.

OcHatpeHne Tawxa ynpasnaeMbiM Boopyxenneivi He Tpe- 
6yeT flOpaöoTxw opypua n OoeyxnapxH, He nsMenaeT ero 
BHeaiHero BHfl,a m aaei npenwyiuecTBO no flanbHOCTM 
dperibObi no cpaBHeHwo c nyiueHHbiM TaHXOM b 2-2,5 pasa. 
3to no3BonaeT T-55 yHMHTOxaTb npoTMBHWxa a,o Bxoaa b 
3OHy a<t><t>exTMBHoro orna nyweMHoro Boopyxenna TaHXOB 
npOTHBHMXa.

Coctsb xoMnnexcs:
- BbicTpen 3y5K10M-1 c ynpaBJiaeMoü paxeToii 9M117M;
- npHpen-npMÖop HSBepeHna 1 K13 co BCTpoeHHbiM nasep- 

HbiM xananoM ynpasneHMa paxeroii;
- npeoöpasoBaTenb Hanpexenna 9C831.

CTpenbSa tshkobom ynpaenaeMOM paxeToii 9M117
Engagement of target with 9M117 tank-launched guided missile

^receiver

Fpynna 14 PaKeTHbie n KOCMusecKMe cucTeMbi (KOMnneKCbi) Group 14 Guided missiles
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The 3UBK10M-1 100-mm 
round with the 9M117M missile 
(Bastion)

The round designed as a firepower upgrade means for the T- 
55 main battle tank is used as part of the Bastion weapons sys­
tem.

The antitank missile is effective against modern tanks having 
reactive armor, small targets such as weapons emplacements 
and dug-in tanks, and low-speed low-flying aerial targets such 
as rotary-wing aircraft at distances of up to 4,000m.

The canard missile has folding wings and is the first com­
mercial antitank missile to be operator-guided by the gunner’s 
laser beam, which, together with the overall simpler system, 
increased the jamming immunity of the tank weapons.

The upgraded version of the missile (9M117M) carries a tan­
dem warhead to penetrate reactive armor. The weapons sys­
tem fires from stationary positions and from a short stop. The 
unitary design of the round and the missile and their immunity 
to jamming and interference ensure effective engagement in 
any battlefield conditions.

The upgrade of the tank’s weapons system does not require 
changes to the gun and ammunition storage, does not change 
the tank’s silhouette and gives 
a double advantage in terms of 
effective range, which in effect 
renders the upgraded T-55 a 
stand-off capability on the bat­
tlefield.

The weapons system 
includes:

- the 3UBK10M-1 round 
with the 9M117M missile;

- the 1 K13 sight with the 
built-in laser missile control;

- the 9S831 voltage con­
verter.
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ynpaBnaeMbie óoenpwnacbi k TaHKaM, BMH n BMfl Armor guided missiles

Basic Characteristics

ZlanbHOCTb CTpenböbi riTYP, m 
EpoHenpoöuBaeMOCTb 
no HopMann k ópone, mm 
npeoAonemie AMHaMMHecKoñ samuiTbi 
CncTeMa ynpaaneHMA

noneTHoe BpeMA Ha 4000 m, c 
Macca BbicTpena, Kr

4000

600
oOecnesnBaeTCfl 
nonyaBTOMaTHHec- 
Kan, no nynynaaepa 
13,5
27,7

Missile range of fire, m
Armor penetrating capability perpendicular 
to the armor plate, mm 
Anti-reactive-armor capability
Guidance system

Flight time at 4,000m, sec
Round weight, kg

4,000

600
yes
semi-automatic 
laser-assisted
13.5
27.7

100-mm BbiCTpe/1 3YBK10M-3 
c ynpaBJiaeMOM paKeTOíí 9M117M 
KOMnneKca «EacHn»

npe,QHa3HaHeH /via CTpenbóbi m3 opyAHA - nycKOBOM yc- 
tbhobkm 2A70. Bxoamt b cocías KOMnneKca BOopyxeHun 
BMn-3.

BbicoKaA noMexo3aiuMLueHHOCTb cmctcmbi ynpaBneHWA pa- 
kctom, pai4U0HanbHaA KOHCTpyxuMA BbicTpena m ynpaBJiae- 
mom paxeTbi, BbicTpenuiBae- 
MOM M3 CTBOna OpyAMA, 
oóecneHMBafOT Be^eHMe 
acjxpeKTMBHOM CTpenbóbi BO 
Bcex ycnoBMAx óoeBoro 
npMMeHeHMA.

PaxeTbi Bbino/iHeHbi no 
aapoAMHaMMHecKOM cxeMe 
«yTKa», MMeiOT cx/iaAbi- 
BaiOLAMeCA XOHCOÍ1M XpblJia 
M OTnMHaKDTCA OpMTMHaJlb- 
HOM, BnepBbie npMMeHOH- 
HOM B CepMMHbIX HTYP CMC- 
TeMOM ynpaBneHMA c Tene- 
opMeHTMpoBaHMeM paxeTbi 
b nyne nasepa HaaeMHOM 
CMCTeMbi ynpaBneHMA, hto 
HapAAy c ynpomeHMOM cm- 
CTOMbi ynpaBneHMA b u.e- 
noM o6ecneHM.no BbicoKyio 
n o m exo3a mu me h h octb 
KOMnneKCOB. Moaophm3m- 
pOBaHHbiM BapMaHT paxeTbi 
(9M117M) ocHameH 6oe- 
BOM HaCTbK) TaHAeMHOrO 
TMna, oóecneHMBaiomeíí 
npeoAOJieHMe AHHaMMne- 
CKOM samuTbi.

The 3UBK10M-3 100-mm
round with the 9M117M missile 
(Basnya)

The round is fired from the 2A70 launcher gun, the 
built-in weapon of the BMP-3 infantry fighting vehicle.

The reasonable design of the round and barrel- 
launched missile and their immunity to jamming and 
interference ensure effective engagement in any battle­
field conditions.

The canard missile has folding wings and is the first 
commercial antitank missile to be operator-guided by the 
gunner’s laser beam, which, together with the overall 
simpler system, increased the jamming immunity of the 
tank weapons.

The upgraded version of the missile (9M117M) carries 
a tandem warhead to penetrate reactive armor.

Macca BbicTpena, Kr
¿launa BbicTpena, mm
flanbHOCTb crpenbóbi, m 
CpeAHAB CKopocTb nonera 
Ha MaKCMManbHyio aaribHOCTb, m/c 
EpoHenpoöuBaeMOCTb no HopMa/m 
k ópone, MM
npeononeHne AHHaMHHecKoñ aamwTbi 
CncTeMa ynpaBneHMB

22,9
600
4000

300

600
oóecneHHBaercA 
nonyaBTOMarnHec- 
Kaa no nyny naaepa

Round weight, kg
Round length, mm
Range of fire, m
Average speed at 
maximal range, mps 
Armor penetrating capability 
perpendicular to the armor plate, mm 
Anti-reactive-armor capability 
Guidance system

22.9
600
4,000

300

600
yes
semi-automatic 
laser-assisted

Tpynna 14 PaKeTHbie n KOCMunecKMe CMCTeMbi (KownneKCbf) Group 14 Guided missiles

Knacc 1470 YnpaenReMbie panerbi n paKeTbi-HOCHTenn Class 1470 Guided missiles 135

o6ecneHM.no


Boenpnnacbi BoopyxeHMfl CyxonyTHtix bomck Army Munitions

100-MM MOflepHH3HpOBaHHbie 
BbiCTpenbi c ynpaBjineMbiMii paKeTaMn 
9M117M (3YBK23-1, 3YBK23-2, 
3YBK23-3)

The 100-mm 
upgraded rounds 
(3UBK23-1, 3UBK23-2, 3UBK23-3) 
with the 9M117M missile

3V5K23-1, 3VBK23-2, 3VBK23-3 
c ynpaenneMOM paxeTOki «ApxaH» 
npe«Ha3HaHeHbi an« CTpensébi n3 

TaHKOB T-55, T-62, ocHameHHbiMn 
KOMnneKcoM ynpaBJinewioro Boopy- 
xeHUA m BMn-3.

TaHKT-55 MOaepHM3MpOBaHHblti
T-55 MBT upgrade

PaxeTa 9M117M
Bbicrpen 3VBK23-3
Bbicrpen 3ŸBK23-2
Bbicrpen 3ŸBK23-1

The 3UBK23-1, 3UBK23-2, and 
3UBK23-3 rounds with the Arkan mis­
sile are used with the T-55 and T-62 
main battle tanks equipped with the 
guided weapons system, and with the 
BMP-3 infantry fighting vehicle.

TaHKT-62 AM
T-62 AM MBT

9M117M guided missile
3UBK23-3 round
3UBK23-2 round
3UBK23-1 round

Tnn Bbictpena 3YBK23-1 3YBK23-2 3YBK23-3 Ans Index 3UBK23-■1 3UBK23-2 3UBK23-3 for
nywKw the

Tuna L-7 L-7 gun
Hocwrenb T-55 T-62 BMn-3 Platform T-55 T-62 BMP-3
Kann6p, mm 100 115 100 105 Caliber, mm 100 115 100 105
flanbHOCTb crpenbôbi, m: Range of fire, m:

MnHMManbHan 100 100 100 100 minimum 100 100 100 100
MaKCUManbHaa 6000 6000 5500 5500 maximum 6,000 6,000 5,500 5,500

6poHenpo6nBaeMocTb Average armor
CpeflHBfl, MM 750 850 750 750 penetrating
flpeofloneHue capability, mm 750 850 750 750
flUHaMHMeCKOM 3aHMTbl o6ecne4HBaeTcn Anti-reactive-armor
CncTeMa ynpaBnennn nonyaBTOMaTWHecKan, capability yes

no nyny nasepa Guidance system semi-automatic
floneTHoe BpeMq Ha laser-assisted
MaKCHManbHyio Flight time at maximal
flanbHOCTb, c 21,0 20,5 20,5 18,0 distance, sec 21.0 20.5 20.5 18.0
flmiHa BbiCTpena, mm 1140 1114 1185 1015 Round length, mm 1,140 1,114 1,185 1,015
Macca Bbicrpena, Kr 27,5 28,0 21,5 25,5 Round weight, kg 27.5 28.0 21.5 25.5

115-mm BbiCTpen 3YBK10M-2 
c ynpaBiiiieMoii paKeToii 9M117M 
KOMnneKca «LUeKCHa»

npeaHasHaaeH ana noBbitueHun Soeeoii 3<t>4>eKTHBHOCTM 
Tam<a T-62. Bxoaur b cocTaB KOMnnexca ynpaenaeMoro boo- 
pyxeHMB «LUeKCHa». npoTMBOTaHKOBasi ynpaB/iaeMaa paxera 
(fTryp) nopaxaeTcoepeMeHHbieTaHKU, ocHaiaeHHbie aMHaMM- 
HecKOki saLUMTOM, Manopaawepubie peau runa act, a3OT, «tshk

The 115-mm 3UBK10M-2 
round with the 9M117M missile 
(Sheksna)

The round is used with the T-62 main battle tank as part of the 
Sheksna weapons system. The antitank missile is effective against 
modern tanks having reactive armor, small targets such as weapons 
emplacements and dug-in tanks, and low-speed low-flying aerial 
targets such as rotary-wing aircraft at distances of up to 4,000m.

Tpynna 14 PaKCTHbie h KOCMMsecKwe cwcTeMbi (KOMnneKCbi) Group 14 Guided missiles
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ynpaBriaeMbie öoenpunacsi k TaHxaM, 5MH n BMfl Armor guided missiles

b OKone», a Taxxe ManocxopocTHbie HM3KO/ieTfliune penn Tuna 
«BepToneT» Ha aa/ibHOCTax ao 4000 m. Pare™ BbinonneHbi no 
aapoAMHaMMHecKoùi cxewe «yrxa», MtvieioT cicnaßbiBaiotuMecfl 
KOHConn xpsma m OTAMnaoTcn opvirnHaabHOii, BnepBbie npn- 
MeHeHHoii b cepwMHbix riTyp CMCTeMoii ynpasaeHna c Tene- 
opneHTnpoBaHneM paire™ b nyne nasepa HaseMHOñ cncreMbt 
ynpaeneHna, hto napa/iy c ynpomeHneM CMCTeivibi ynpasneHna 
b uenoM o6ecneHM.no Bbicoicyio noMexosaiunmeHHOCTb komh- 
neKCOB. MoflepHM3MpoBaHHbiM Bapnamr paxeTbi (9M117M) oc- 
HameH öoeeoü nacTbio TaHfleMHoro TMna, oöecneHMsaiomeM 
npeofloneHMe AMHaMMHecxoM saiuMTbi. Koivinnexc oöecnenM- 
BaeT cTpenbôy xax c Meera, Tax m c xopotxmx ocTanoBox. PapM- 
OHanbHan KOHcrpyKuns yHMTapHoro BbicTpena m ynpasnseMou 
paxeibi, BbicoKaa notviexosauiMmeHHOCTb CMCTeMbi ynpasne- 
HM9 paxeTOM oöecneHMBaioT a4>4>exTMBHyx) crpenböy bo Bcex 
yanoBMAX öoeeoro npuMeneHrm.

OcHameHMe Tanxa ynpaenaeMbiM BoopyxenneM ne Tpeöy- 
eT popaöoTKM opyflMa m öoeyxnaflXM, He M3MenneT ero BHeiu-
Hero BM/ia m paer npewviymecTBO no panbHOCTM cipenböbi no

The canard missile has folding wings and is the first com­
mercial antitank missile to be operator-guided by the gunner’s 
laser beam, which, together with the overall simpler system, 
increased the jamming immunity of the tank weapons.

The reasonable design of the round and barrel-launched 
missile and their immunity to jamming and interference ensure 
effective engagement in any battlefield conditions.

The upgraded version of the missile (9M117M) carries a tan­
dem warhead to penetrate reactive armor. The weapons sys­
tem fires from stationary positions and from a short stop. The 
unitary design of the round and the missile and their immunity 
to jamming and interference ensure effective engagement in 
any battlefield conditions.

The upgrade of the tank’s weapons system does not require 
changes to the gun and ammunition storage, does not change 
the tank’s silhouette and gives a double advantage in terms of 
effective range, which in effect renders the upgraded T-55 a 
stand-off capability on the battlefield.

The weapons system includes:
- the 3UBK10M-2 round with the 9M117M missile;
- the 1 K13 sight with the built-in laser missile control 
- the 9S831 voltage converter.

CocTaB xotvinnexca:
- BbicTpen 3YBK10M-2 c ynpaB/iaeivioM paxeTOM 9M117M;
- npMpen-npMÔop Hase/jenna 1 K13 co BCTpoeHHbiM naaep- 

HbiM xaHanoM ynpaeneHMA paxeToii;
- npeo6pa3OBaTenb Hanpaxenna 9C831.

cpaBHeHMio c nyuieHHbiM tshkom b 2-2,5 pasa, hto no3Bons- 
er TaHKy T-62 Bbinrpa™ 6om ho exopa b 30Hy arjxjjexTMBHoro 
orHA nyujeHHoro Boopyxenna tshkob npoTMBHMxa.

flanbHOCTb CTpenböbi DTyp, m 4000
CpeAHSA CKopocTb nonera Ha MaxcMMa/ibHyio
AanbHOCTb, m/c 300
BepOATHOCTb nonaflaHMs He Menee 0,8
EpoHenpoöueaeMOCTb
no HOpMann x 6pone, mm 600
npeoAoneHwe flMHaMMHecKOM sauwbi oßecneHnsaercs
CucTeMa ynpaeaeHMA nonyaeTOMaTUHec-

xaa, no nyny nasepa
noneTHoe BpeMs Ha 4000 m, c 13,5
Macca BbicTpena, xr 30

Missile range of fire, m 4,000
Average speed at maximal 
distance, mps 300
Minimal hit probability 0.8
Armor penetrating capability 
(perpendicular to the armor), mm 600
Anti-reactive-armor capability yes
Guidance system semi-automatic

Flight time at 4,000m, sec
laser-assisted
13.5

Round weight, kg 30
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Boenpnnacbi BoopyxeHMn CyxonyTHtix boîîck Army Munitions

125-mm BbiCTpen 3Y5K20 The 125-mm 3UBK20
c ynpaBiifieMoii paKeToii 9M119M round with the 9M119M missile
m MeTaTenbHbiM ycTpoiicTBOM and booster from the T-72S, T-80U,
M3 cocTaea KOMnneKCOB ynpaBjiaeMoro and T-90S guided weapons
BoopyjKeHWfl TaHKOB T-72C, T-80Y systems
m T-90C

BbiCTpenbi pasfle/ibHoro sapnxa- 
hm9 npeACTaBJiatOT cobofi npoTMBO- 
TaHKOBbie ynpaBnaeMbie paxeTbi 
9M119(OKP «Pe0neKC») u 9M119M 
(OKP «UlHBap»), CKOMnneKTOBaHHbie 
c MeTaTenbHbiM ycTpoücTBOM h no 
raôapMTaM b ochobhom cootb6tct- 
eyioT BbicTpeny c ocKonoHHO-ct>y- 
racHbiM CHapaaoM 125-mm TaHKO- 
Boii nyniKM Tuna fl-81. PaxeTbi Bbi- 
nonHeHbi no aapoAHHaMMHecxofi 
cxeMe «yTKa», hmoiot cxnaAbiBaio- 
mneca xohcoah Kpbina. CwcTeMa 
ynpasneHMA - c TeneopweHTnpoBa- 
HkieM paxeTbi b nyse naaepa naaeM- 
hom CHCTeMbi ynpaBneHnn. Mo/jep- 
HHanpoBaHHbiii BaputaHT paxeTbi 
(9M119M) ocHaiueH boeBoti na- 
CTbio TaHfleMHoro Tuna, oôecneHM- 
eaioineii npeofloneHwe AUHaMHHe- 
CXOÜ aatUMTbl.

The separately loaded rounds fire 
the 9M119 (OKR Refleks) and 
9M119M (OKR Invar) missiles that, 
together with the booster, make the 
same dimensions as a standard 
high-explosive/fragmentation 125- 
mm round for a D-81 tank gun.

The canard missiles have folding 
wings and are operator-guided by the 
gunner’s laser beam. The upgraded 
version of the missile (9M119M) car­
ries a tandem warhead to penetrate 
reactive armor.

Kannôp paire™ 9M119M 
flantHOCTb CTpenbôbi RTYP, m 
BeposTHOCTb nonaAaHUA 
BpoHenpoOuiBaeMocTb, mm 
RpeofloneHne AHHaMHHecxoii saiynTbi 
CncTeMa ynpaeneHUA 

floneTHoe epeMA Ha 5000 m, c
Macca, kt:

BbicTpena
paxeTbi 9M119M (cTapTosaA)
MeTaTenbHoro ycTpoûcTBa 9X949 

flwaMeTp Kopnyca paxeTbi, mm 
PaaMax Kpbina, mm 
flnnHa paKeTbi, mm 
OopocTb noneTa cpeflHAA, m/c 
YnaKOBKa 99513 ana aeyx BbicTpenoB, mm 
Macca ynaxoBKM c AByMA BbicTpenaMu, kt 
klHTepsan TeMneparyp OoeBoro 
npuMeneHns, "C

125 
100-5000
He Menee 0,8 
700 
oSecneHMBaeTCA 
nonyaBTOMaTUHec- 
KaA, noMexoaamn- 
meHHaA, no nysy 
naaepa 
17,6

24,3 
16,5-17,2
6,8 
125 
295 
695 
300-350 
1213x420x283
70

±50

9M119M caliber 125
Missile range of fire, m 100-5,000
Hit probability no less than 0.8
Armor penetrating capability, mm 700
Anti-reactive-armor capability yes
Guidance system semi-automatic 

laser-assisted 
jamming-immune

Flight time at 5,000m, sec
Weight, kg:

17.6

round 24.3
9M119M (launch weight) 16.5-17.2
9Kh949 booster 6.8

Missile case diameter, mm 125
Wing span, mm 295
Missile length, mm 695
Average speed, mps 
Dimensions of the 9Ya513

300-350

two-round pack, mm 1,213x420x283
Weight of the x2 pack, kg 70
Operational temperatures, "C ±50

KoMnneKC ynpasnaeMoro BOopy>KeHwsi 
«CBwpb» TaHKa T-72

The Svir guided 
weapons system (T-72)

npeAHasHaseH ana nopaxenun coBpeMeHHbix t3hkob, oc- 
HameHHbix AMHaMUHecKoü 3amnToùi, Manopa3MepHbix pe- 
neid Tuna act, A3ot, «tbhx b OKone», a Taxxe ManocxopocT- 
Hbix HM3KoneTAiAnx gene id Tuna «BepToneT» npoTHBOTauxo-

The system is used against modem tanks having reactive armor; small 
targets such as weapons emplacements and dug-in tanks, and low- 
speed low-flying aerial targets such as rotary-wing aircraft at distances of 
up to 4,000m. The weapons system fires from stationary positions and
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ynpaBnaeMbie öoenpunacw k TaHKaM, 5MD n 5Mfl Armor guided missiles

bom ynpaB/iaeMOii paKe­
Toii (flTYP) Ha flanbHOCTflx 
AO 4000 M. KoMnneKC no3- 
BonseT BeaeHMe CTpenb- 
6bi c MecTa w kopotkmx oc- 
TaHOBOK. PauwoHanbHaa 
KOHCTpyKpwa BbicTpena 
paaflenbHoro sapexaHMA 
m ynpaBrmeMOü paxeTbi, 
BbicoKaa noMexoaatuM- 
meHHOCTb cwcTeMbi ynpa- 
BneHMH paxeToii oôecne- 
HMBaioT BeaeHMe a<t><t>eK- 
TMBHOÜ CTpenbObl bo Bcex 
ycnoBMvix öoeBoro npnMe- 
H6HM9.

OcnaiueHMe TaHKa ynpaenaeivibiM soopyxenweM He TpeOy- 
eT AopaboTKM opyann w SoeymiaAKH, He w3MeHsieTero BHeni- 
Hero enfla n flaeT npeuwymecTBO no AanbHOc™ CTpenbbbi 
no cpaBHeHwo c nyi±ieHHbiM t3hkom b 2-2,5 pasa, 3to no3BO- 
jiaeT TaHKy T-72 nopasmb npoTMBHMKa ao bxoaa b 3OHy 3<f>- 
cf)eKTMBHoro orna nyueHHoro Boopyxenuia tshkob npoTMB- 
HMKa.

CocTas KOMnneicca:
- BbiCTpen 3YBK20 c ynpasnaeMOki paxeTOM 9M119M;
- npmien - npwSop HaeeAenna 1 K13 co BCTpoeHHbiM na- 

3epHbiM KananoM ynpaeneHwa paxeToii;
- npeo6pa3OBaTenb HanpaxeHWA 9C831.

from a short stop. The reasonable 
design of the round and the missile 
and their immunity to jamming and 
interference ensure effective engage­
ment in any battlefield conditions.

The upgrade of the tank's 
weapons system does not require 
changes to the gun and ammuni­
tion storage, does not change the 
tank’s silhouette and gives a dou­
ble advantage in terms of effective 
range, which in effect renders the 
upgraded T-72 a stand-off capabil­
ity on the battlefield.

- the 3UBK20 round with the 
9M119M missile;

- the 1 K13 sight with the built-in laser missile control; 
- the 9S831 voltage converter.

KoMnneKc ynpaB/iseMoro BoopyxeHwa 
«PecJoneKC» TaHKa T-80

The Refleks guided 
weapons system (T-80)

UHipopMaunoHHbiri 
6noK
Data unit

flpeAHa3HaHeH Ana no- 
paxenna TaHKOBOii ynpa- 
BnaeMori paxeToii coepe- 
MeHHblX TaHKOB, OCHa- 
meHHbix AMHaMnaecKOki 
3aiAMTOüi, Manopa3Mep- 
Hbix peneii Tuna aot, a3ot, 
«TaHK b orane», a TaKxe 
ManOCKOpOCTHbIX HM3KO- 
neTaiAnx peneri Tuna 
«BepToneT» Ha AanbHo- 
CTax AO 5000 m. KoMn- 
neKC no3BonaeT bcctm 
CTpenbSy c Mecia m Ha xo- 
Ay. KoHCTpyKpwa BbicTpe- 
na pa3AenbHoro 3apaxaHna n ynpasnaeMori 
paKeTbi, noMexosammiieHHOCTb cncTeivibi yn- 
paBnenna paKeToii oSecneariBaiOT eeAeHwe 
34xt>eKTMBHOM CTpenböbi bo Bcex ycnosnax 
npnMeneHMa.

OcHameHne TaHKa ynpasnaeMbiM eoopyxe- 
HweM He TpeöyeT AopaöoTKw opyAna w öoeyK- 
naAKW, He M3MenaeT ero BHetiiHero Bnpa m 
AaeT npeMMyiuecTBO no AanbHOCTM CTpenbSbi 
no cpaBHeHMKj c nyujesHbiM tohkom b 2-2,5 
ps33, hto no3BonaeT T3HKy T-80 nopaxaTb 
npOTMBHWKa AO BXOAa B 3OHy 3Ct><|>eKTMBH0r0 
orna nyiueMHoro eoopyxenna tshkob npoTMB- 
HHKa.

Coctsb KOMnneKCs: BbiCTpen 3YBK20 c yn- 
pssnaeMOM paKeToii 9M119M; npnpen-Aanb- 
HOMep npnbop HaseAenna «HpTbitu»; 6noK ae- 
TOMaTMKn 9C517; MH0opMai4MOHHbiü 6noK 
9C516; npeoSpasoBaTenb Hanpaxenna 
9C831.

6/1OK aBTOMSTHKH
Automatics unit

npeo6pa3OBare/ib 
HanpaxeHns 
Voltage converter

The weapons system fir­
ing an antitank missile is 
effective against modern 
tanks having reactive 
armor, small targets such 
as weapons emplace­
ments and dug-in tanks, 
and low-speed low-flying 
aerial targets such as 
rotary-wing aircraft at dis­
tances of up to 5,000m. 
The reasonable design of 
the round and barrel- 
launched missile, the fire- 
on-move capability, and 

their immunity to jamming and interference 
ensure effective engagement in any battle­
field conditions.

The upgrade of the tank’s weapons system 
does not require changes to the gun and 
ammunition storage, does not change the 
tank’s silhouette and gives a double advantage 
in terms of effective range, which in effect ren­
ders the upgraded T-80 a stand-off capability 
on the battlefield.

The weapons system includes:
- the 3UBK20 round with the 9M119M mis­

sile;
- the Irtysh sight/imager/rangefinder;
- the 9S517 automat;
- the 9C516 information unit;
- the 9S831 voltage converter.

Tpynna 14 PaKeTHbie m kocmkhgckms cwcTeMbi (KownneKCbi) Group 14 Guided missiles



PeaKTUBHbie CHapaßbi
Ann peaKTHBHbix cwctgm sannoBoro ornsi

Rocket-assisted projectiles 
for multiple launch rocket systems

PeaKTMBHaa apTujuiepua MMeeT Ha BOOpyxeHMM peaKTMB- 
Hbie CMCTeMbi aannoBoro o™ (PC3O).

OTenecTBeHHaa peaKTMBHaa apTun/iepua noasuinacb b Ha- 
Hane BenMKOM OTeHecTBeHHOM bomhsi 1941-1945 rr.

OcHOBy coBpeweHHoii peaKTMBHOM apTMJinepMM cocTaBna- 
fOT HaaeMHbie, aBMapMOHHbie 
M MOpCKHe peaKTMBHbie CHC- 
TeMbi sannoBoro orna.

Boesan 3<t>4>eKTHBHOCTb pe- 
aKTMBHoro opyxna npw CTpenb- 
6e HeynpaenaeMbiMH peaKTMB- 
HblMM CHapauaMM, MM6IOU4MMM 
cymecTBeHHoe pacceMsaHMe, 
obecneHMBaeTca chocoôho- 
CTbfO BHeaanHO nopaxarb pe/iM 
Ha SonbiuMX nnoiuapax.

OTeMecTBeHHbie HaseMHbie 
peaKTMBHbie cMCTeMbi sanno- 
Boro OTHA MM6IOT HeCKOBbKO 
noKoneHMM. B nepBoe ooko- 
neHMe bxoaht 16-3apaflHbie 
132-mm nycKOBbie ycTaHOBKM
Ha aBTOMoöMne 3I4C-6 - nonyHM/iM mhaokc BM-13. B aBrycTe 
1941 r. saeepiueHa paapaôoTKa 36-aapnaHOM BM-8-36, a b 
MiOHe 1942 r. - 48-3apaflHOM BM-8-48 c 82-mm ocKonoHHbiM 
M-8. Bo BpeMA BOMHbi paapabOTaHbi Taxxe MOipHbie 300-mm 
4>yracHbie peaKTMBHbie cnapapbi M-30, M-31.

B 50-e ropbi XX BeKa npMHmrbi Ha BoopyxeHMe PC3O bto- 
poro noKoneHMn c yBe/iMHeHHOM flanbHOCTbio m ynyHmeHHOii 
KyHHOCTbio CTpenböbi Ha niacCM MaujMH noBbiaieHHOM npoxo- 
flMMOCTM BM-14, BM-24, BMfl-20.

Cneflyiomee noKoneHMe OTenecTBeHHbix 122-mm PC3O «Tpafl», 
«PpaA-1», 220-mm PC3O «yparaH», 300-mm PC3O «CMepn».

flns nopaxeHMB nnounaaHbix peneri b peaKTMBHOM apTMnne- 
pMM Mcnorib3yioTCH peaKTMBHbie CHapaßbi. KoTopbie no/jpaa- 
flenniOTca no HaaHaneHMio: ocKonoHHbie, 4>yracHbie, KyMyna- 
TMBHbie, KacceTHbie (c ocKonoaHbiMM, KyMynaTMBHbiMM mbm 
aaxMraienbHbiMM KacceTHbiMM SoeBbiMM aneMeHTaMM, MMHa- 
MM ß/19 npOTMBOTaHKOBOTO, MBM npOTMBOneXOTHOrO flMCTaH- 
PMOHHOTO MMHMpOSaHMB M6CTHOCTM), OCBeTMTe/lbHbie, ßbl- 
MOBbie, a TaKxe co3,qaioinMe pa^MonoMexM b penax Aesopra- 
HM3apMM CMCTeMbi ynpaBrieHMfl npoTMBHMKa; no cnocoßy CTa- 
ÔMPMaanMM b noneTe; no opraHMaapnOHHOM npMHaanexHO- 
CTM - HaaeMHbie, aBMapMOHHbie m KOpaßenbHbie.

Ground-, aircraft-, and ship-based multiple launch rocket 
systems (MLRSs) make up the backbone of a rocket-assisted 
artillery capability. In Russia, this type of weapons appeared in 
the early 1940s during WWII.

Rocket artillery firing unguided rocket-assisted projectiles 
normally characterized by 
high scatter was deemed 
effective due to a surprise 
effect and an ability to engage 
faraway area targets.

The first generation of 
Russian-designed MLRSs 
began with the BM-13, a ZIS-6 
4x2 truck-based combat 
vehicle with a 16-rail launcher. 
A 36-rail BM-8-36 was devel­
oped in August 1941, and a 
48-rail BM-8-48 that fired M-8 
82-mm fragmentation projec­
tiles - in July 1942. More pow­
erful 300-mm rocket-assisted
projectiles (index M-30, M-31)

were also developed during the war.
The second generation of MLRSs, with longer effective 

range and higher density, became operational in the 1950s. 
they were based on the BM-14, BM-24, and BMD-20 high- 
mobility trucks.

The latest generation 
includes the 122-mm Grad and 
Grad-1, the 220-mm Uragan, 
and the 300-mm Smerch.

Rocket-assisted projectiles 
can carry high-explosive, 
fragmentation, shaped- 
charge, cluster, illumination, 
smoke-discharging, and 
electronic countermeasures 
warheads. Cluster warheads 
can carry fragmentation, 
shaped-charge, incendiary 
submunitions, antitank mines, 
or antipersonnel mines). The 
projectiles can be fin- or rota­
tion-stabilized.

Fpynna 13 Boenpwnacbi, óoeBbie mscth patter w BapbiBMarbie senjecTsa 

cocrawbie hbctm
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Boenpunacbi HaseMHOü apinnnepun Field artillery ordnance

122-mm HeynpaBjiaeMbiM peaKTMBHbiii 
ocKonoHHO-4)yracHbiii CHapaa 
M-2100 (9M22Y)

The 9M210F (9M22U) 122-mm 
unguided high-explosive/fragmentation 
rocket-assisted projectile

npefl,Ha3HaHeH turn nopaxeHHA OTKpbiiOM m yKpbiTOü xmbom 
cunbi, HeßpoHMpoeaHHOii tcxhhku b paCíonax cocpeooTone- 
hma, apTunnepnviCKHx n MMHOMeTHbix SaTapefi, KOMaHflHbix 
nyHKTOB M apyrnx qeneh.

The projectile is used against open and shielded enemy per­
sonnel, groups of light vehicles, artillery or mortar batteries, 
command posts, and other targets.

Ta KTWKO-TeXHMHeCKUe xapaKTepucTMKM Basic Characteristics

ZlanbHOCTb crpenböbi, km:
MaKcvtMajibHafl 20,1
MWHMManbHafl 5

ZVinHa, MM 2870
Macca, Kr:

CHapRfla 66,6
ronoBHOw HacTM 18,4
B3pblBHaTOrO
BemecTBa 6,35

KonMHeCTBO OCKOBKOB, HIT.:
3aaaHHoro apoóneHWH (Maccoíí 2,4 r) 1640
OT Kopnyca (cpeAHeíí Maccoíí 2,9 r) 2280

Boesafl MawwHa BM-21

Range of fire, km:
maximum 20.1
minimum 5

Length, mm 2,870
Weight, kg:

round 66.6
warhead 18.4
explosive charge 6.35

Number of fragments:
prepared (weight 2.4g) 1,640
shell splinters
(average weight 2.9g) 2,280

Combat vehicle index BM-21

122-mm HeynpaBjiaeMbiM peaKTUBHbiti 
ocKonoHHO-4)yracHbiíí CHapaa 9M284> 

The 9M28F 122-mm high-explosive/framenta- 
tion unguided rocket-assisted projectile

npeflHasHaHeH aba nopaxeHHA OTKpbiToii m yKpbiToií xmboíí 
cunbl, HeßpOHMpOBaHHOÜ TeXHMKM B paÜOHaX COCpeXXOTOHe- 
hma, apTminepMücKux u MUHOweTHbix SarapeCi, KOMaHßHbix 
nyHKTOB M flpyrwx ueneü.

The projectile is used against open and shielded enemy per­
sonnel, groups of light vehicles, artillery or mortar batteries, 
command posts, and other targets.

TaxTMKO-TexHMMecKHe xapaKTepucTMKw

flanbHOCTb CTpenbôbi, km:
MaKCMMajibHas 15
MUHMManbHaA 4

/VlMHa, MM 2270
Macca, Kr:

CHap^a 56,5
ronoBHOM nacTW 21
B3pblBMaTOrO
BemecTBa 6,02

KOJlWHeCTBO OCKOBKOB, LUT.:
roTOBbix (Maccoii 5,5 r) 1000
OT Kopnyca (cpe^Heii Maccow 3,0 r) 2440
Boesbie MaiuwHbi 911138, BM-21

Range of fire, km:
maximum 15
minimum 4

Length, mm 2,270
Weight, kg:

round 56.5
warhead 21
explosive charge 6.02

Number of fragments:
prepared (weight 5.5g) 1,000
shell splinters (average weight 3.0g) 2,440
Combat vehicle index 9P138, BM-21

Fpynna 13 5oenpnnacbi, 6oeebie sac™ patter m BspbiBMBTbie BemecTBa Group 13 Ammunition and explosives
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Boenpnnacbi BoopyxeHun CyxonyTHbix bomck Army Munitions

122-mm HeynpaBP^eMbiki peaKTMBHbiii
CHapsiA 9M43 c AbiMOKypameu 
FOJ1OBHOM HaCTbKJ

npeflHa3HaHeH ans nociaHOBKn n noxmepxaHvm MacKupy- 
KDiunx n ocnennatoiunx 3aeec nepefl 6oeBbiMn nopaflKaMH 
npoTHBHHKa n cboux boììck c uenbo CHUxenna 3<t><t>eKTUBH0- 
CTM orHesoro BoaneriCTBMft npoTUBHUKa.

The 9M43 122-mm 
smoke-discharging unguided 
rocket-assisted projectile

The projectile is used to generate a smoke screen on the 
battlefield to diminish the effectiveness of enemy fire.

flanbHOCTb CTperibóbi, km: 
MaKCMMa/IbHaS 
MnHnManbHas

flantta, mm

Macca, Kr:
CHapana 
ronoBHori sac™

BoeBas Mawnna

20,1
5
2270

56,5
21
BM-21,9ni38

Range of fire, km:
maximum 20.1
minimum 5

Length, mm 2,270
Weight, kg:

round 56.5
warhead 21

Combat vehicle index BM-21.9P138

122-mm HeynpaBJiaeMbiü peaKTWBHbin 
chiappa 9M53<t> c OTflenneMOM 
ocKOJiOHHO-c|)yracHOÜ tojiobhom nacTbio

ripeaHa3Ha4eH ¿yin nopaxenna OTKpbiTOÜ n yKpbiTOü xhboü 
CHribi, SoeBoii TexHMKu b paüoHax cocpeflOTOHeHMs, apTun- 
nepuücKnx u MMHOMeTHbix barapeii, KOMaHflHbix nyHKTOB 
6pnra/i, flHBM3nü u KopnycoB, noflBUXHbix CKnaxiOB boenpu- 
nacoB n ropioHe-CMasoHHbix MaTepnanoB b .qubmshohhoivi tw- 
noBOM paüOHe n npyrnx ue/ieii.

The 9M53F 122-mm unguided high- 
explosive/fragmentation rocket-assisted 
projectile with detachable warhead

The projectile is used against open and shielded enemy per­
sonnel, groups of light vehicles, artillery or mortar batteries, 
brigade and division command posts, mobile fuel/ammunition 
depots, and other targets.

Tpynna 13 Boenpnnacbi, óoeBbte hbctm paKeT n BspbiBMBTbie BemecTBa

MX óoeeoe ocHaiiteHMe w cocraBHbie wacrw

flanbHOCTb CTpenbSbi, km:
MaKcnMajibHas 20,4
MUHUManbHaa 5

Annua, mm 3037
Macca, Kr:

CHapsfla 70
ro/ioBHori sac™ 25

Boesas Materna 9A51

Range of fire, km:
maximum 20.4
minimum 5

Length, mm 3,037
Weight, kg:

round 70
warhead 25

Combat vehicle index 9A51

Group 13 Ammunition and explosives
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Boenpunacbi HaseMHOü aprnnnepnn Field artillery ordnance

122-mm HeynpaBnaeMbiii peaKTMBHbiii
CHap^A 9M28K Ann nocTanoBKn 
npOTHBOTaHKOBblX MHHHbIX 
sarpaxAeHuiii

The 9M28K 122-mm 
antitank mine dispenser 
unguided rocket-assisted 
projectile

FlpeßHasHaHeH ana flncTaHu,H0HH0fi yciaHOBKH muhhlix noneu 
KaK nepea noapaaaeneHMAMM 6oeeoM toxhhkh npoTUBHHKa, Ha- 
xoaaianMnca Ha pyßexe araren, rax n b paüoHax nx cocpeaorone- 
HMA. npoTHBoraHKOBbie MMHbi oßecneHUBaiOT nopaxenne 6oe- 
BOM TexHMKM CHM3y rtoa aceri npoeKuneü 3a caer npnMeH6HHA 
HeKOHTaKTHoro B3pbiBarens n öoeeoro aapaaa HanpaBneHHoro 
aeñcTBMA, o6naaaK)Lu,ero bsicokom öpoHenpoÖMBaeMoerbto.

The projectile is used to set antitank minefields in the 
tactical rear and before the advancing enemy on the bat­
tlefield. The mines kill tanks from beneath using a proxim­
ity fuse and a high armor penetrating capability shaped 
charge.

XtaribHOCTb crpenbôbi, km:
MaKCMManbHan
MHHHMaribHaA

flriMHa, MM
Macca, kt:

CHapnaa
ronoBHOñ naern 

KonnMecTBO muh, lut. 
Macca, kt:

MMHbi
B3pbiBHaToro BeurecrBa 

BpeMA CaMOnMKBMflaUMM, M 
Boesan MauiMHa

13,4
2,5
3019

57,7
22,8
3

5
1,85
16-24
BM-21,911138

Range of fire, km:
maximum
minimum

Length, mm
Weight, kg:

round
warhead

Number of mines carried
Weight, kg:

mine
explosive charge

Self-destruction time, hours
Combat vehicle index

13.4
2.5
3,019

57.7
22.8
3

5
1.85
16-24
BM-21,9P138
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Army MunitionsBoenpnnacbi BoopyxeHun CyxonyTHbix bomck

122-mm HeynpaBJineMbiM
peaKTHBHbiii cuapsiA 9M519 ana KB 
ui YKB paAwonoMex

The 9M519 122-mm SW/USW 
electronic countermeasures unguided 
rocket-assisted projectile

npeflHa3HaHeH ana coaaaHna nowex KB n YKB ananaaoHoa 
paanocB33n c ueribK) ae3opraHH3aunn cucTeMbi ynpaBnenna 
npoTHBHHKa b TaKTMHecKOM 3Bene nyreM noflasneHun nnHuñ 
paanocB93M, nyHKTOB ynpaBnenna bomckbmm n opyxneM, Ha- 
seMHbix nyHKTOB oöpaöOTKw nH<t>opMannn.

KoMnneKT 9M519, coctoaujmh H3 8 CHapaaoB c oannaKO- 
BbiMM raßapnTHo-MaccoBbiMM m awHaMHH6CKHMn xapaKTepH- 
CTMKaMM, noaaB/iaeT paanocpeacTBa, paboTaioinMe b anana- 
soné HacTOT OT 1,5 ao 120 MTn.

The projectile is used to generate SW/USW electronic coun­
termeasures to disorganize enemy tactical communications 
systems by jamming radio links, fire control lines, and data 
processing centers.

The 9M519 system including eight identical projectiles oper­
ating at various frequencies jams the continuous range of 
1.5MHz to 120MHz.

Basic CharacteristicsTaKTMKo-TexHMMecKwe xapaKTepncTMKn

XlanbHOCTb CTpenböbi, km: Range of fire, km:
MaKCUManbHas 18,5 maximum 18.5
MUHWManbHas 4,5 minimum 4.5

iUlMHa, MM 3025 Length, mm 3,025
Macca, Kr: Weight, kg:

CHapafla 66 round 66
ronoBHOü HacTu 18,4 warhead 18,4

BpeMa HenpepbiBHOii Jammer continuous operation time, min 60
paöOTbi nepe/iaTHMKa noMex, mmh. 60 Jammer effective radius, m 700
Pannyc aeñCTBMA nepenaTHMKa noMex, m 700 Combat vehicle index BM-21
Boeean MawHHa BM-21

122-mm HeynpaBJineMbiM
peaKTHBHbiü cHapBA 9M22M

The 9M22M 122-mm unguided 
rocket-assisted projectile

npeflHasHaneH finn nopaxennn OTKpbiToñ n yKpbiToñ xmboü 
ennui, HeöpoHnpoBaHHon TexHMKM u bpoHeTpancnopTepoB B 
paüOHax cocpeooTOHeHMH, apTnnnepwñcKnx n MHHOMeTHbix 
OaTapen, KOMaH/jHbix nyHKTOB u apyrnx penen.

The projectile is used against open and shielded enemy per­
sonnel, groups of light vehicles, artillery or mortar batteries, 
brigade and division command posts, mobile fuel/ammunition 
depots, and other targets.

Basic Characteristics

flanbHOCTb CTpeaböbi, km:
MaKCMMa/ibHan 10,8
MMHWManbHaq 0,8

/Inma, mm 1930
Macca, Kr:

CHapa/ja 46
rOJIOBHOM HaCTW 18,4

riycKOBaq ycTaHOBKa nepeHOCHan 9F1132

Range of fire, km:
maximum 10.8
minimum 0.8

Length, mm 1,930
Weight, kg:

round 46
warhead 18.4

Launcher man-portable
9P132

Tpynna 13 Boenpnnacbi, öoeßbte hsctm paKeT n BspbiBMarbie BemecTsa Group 13 Ammunition and explosives



Boenpunacbi HaseMHon aprunnepnn Field artillery ordnance

122-mm HeynpaBnneMbM 
ocBeTMTejibHbiM Chiappa 9M42

The 9M42 122-mm illumination 
unguided rocket-assisted projectile

npeflHa3HaHeH aha caeTOBoro obecneHenna Soeebix Aeñ- 
CTBMii, npn aeiiCTBMAx b HOHHbix ycnoBnax noApasAenennií, 
oxpaHAiomux rpaHnpy n eaxHbie oôbeKTbi, npn asapnax n 
CTMXMñHblX ÓeACTBMAX.

The projectile is used for the illumination of the battle­
field, state border, or a scene of emergency or disaster at 
night.

Basic Characteristics-rexHMHecKue xapatcrepncrnKH

flanbHOCTb crpenböbi, km:
MaKCUManbHafl
MHHHManbHari

Anuria, mm

Macca CHapepa, Kr
MnHMManbHoe BpeMq 
ropeHua ocBeTMTenbHoro 
cpaKena s Boapyxe, c
Papuyc ocBemaeMOñ nnomapn npn 
ocBemeHHOCTu 2 bk, m
nycKOBaa ycTaHOBKa

5
1
1760
27

90

500
nepeHOCHas 9D132

Range of fire, km: 
maximum 
minimum

Length, mm
Round weight, kg
Minimal illumination 
time in the air, sec 
Illumination radius at 2lx, m 
Launcher

5
1
1,760
27

90
500
man-portable
9P132

122-mm HeynpaBjiaeMbiM peaKTUBHbiti 
CHapaA 9M521 c ocKonoHHO-cjjyracHOM 
rOJIOBHOM HaCTbK)

npepHasHaieH aba nopaxenns OTKpbrroñ n yKpbiToñ xnßon 
cnribi, HebpoHupoBaHHoñ t6xhhku n bpoHeTpancnopTepoB b 
pañOHax cocpeAOTOHenna, apjnnnepnñCKnx n MMHOMCTHbix 
SaTapeñ, KOMaHAHbix nyHKTOB n Apyrnx penen.

The 9M521 122-mm
high-explosive/fragmentation unguided 
rocket-assisted projectile

The projectile is used against open and shielded enemy per­
sonnel, groups of light vehicles, artillery or mortar batteries, 
brigade and division command posts, mobile fuel/ammunition 
depots, and other targets

flanbHOCTb crperibSbi, km: Range of fire, km:
MaKcmvianbHaR 40 maximum 40
MWHMManbHaR 15 minimum 15

/VlMHa, MM 2840 Length, mm 2,840
Macca, Kr: Weight, kg:

CHapHoa 66 round 66
rOJlOBHOki HaCTM 21 warhead 21

Boeaaq MawuHa EM-21 Combat vehicle index BM-21

Knacc 1340 HeynpaenseMbie patterbi, MX Ooeeoe ocHauteHMe M cocraeHbte Haem Class 1340 Rockets, rocket amunltion and rocket components
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Boenpnnacbi Boopyxemifl CyxonyTHtix bomck Army Munitions

122-mm HeynpaBjineMbiüi peaKTUBHbiti
CHapsiA 9M522 c OTAenneMOÙi 
ocKonoHHO-cfjyracHOM ôoeBoii wacTbio

npeflHasHaieH ans nopaxem/m OTKpbiTOii n yKpbirori xn- 
boü cunbi, HeôpoHnpoBaHHOùi lexHUKn n SpoHeTpaHcnopTe- 
poB b paiioHax cocpeflOTO4eHHA, KOMaHflHbix nyHKTOB n flpy- 
thx peneii.

The 9M522 122-mm high-explosive/ 
fragmentation unguided rocket-assisted 
projectile with detachable warhead

The projectile is used against open and shielded enemy per­
sonnel, groups of light vehicles, artillery or mortar batteries, 
brigade and division command posts, mobile fuel/ammunition 
depots, and other targets.

flanbHocib CTperibbbi, km: Range of fire, km:
MaKCMManbHaa 37,5 maximum 37.5
MUHMManbHae 8 minimum 8

flama, mm 3037 Length, mm 3,037
Macca, Kr: Weight, kg:

CHapafla 70 round 70
ronoBHoCi Mac™ 25 warhead 25
B3pbiBHaroro BemecTBa 4,5 explosive charge 4.5

KonnsecTBO ockobkob, ujt.: Number of fragments:
roTOBbix, Maccon 0,78 r 1800 prepared (weight 0.78g) 1,800
roTosbix, Maccow 5,5 r 690 prepared (weight 5.5g) 690
ot Kopnyca, (cpeflHeü Maccori, 7,5 r) 1210 shell splinters (average weight 7.5g) 1,210

Boesas MauiMHa BM-21 Combat vehicle index BM-21

122-mm HeynpaBjiaeMbiii
peaKTkiBHbM CHapflA 9M217
c caMonpHuejiHBafoinHMucfl 6oeBbiMn 
oneMeHiaMM

The 9M217 122-mm 
unguided rocket-assisted 
projectile with self-targeting 
submunitions

npe/jHasHaHeH ¿yis nopaxenun ôpoHnpoBaHHOü TexHnKu 
(TaHKM, ôoeBbie MaujnHbi nexoibi), bponeTpaHcnopTepoB, ca- 
MOxoflHbix apTnnnepniiCKMX ycTaHOBOK.

The projectile is used against armor (tanks, infantry fighting 
vehicles, armored personnel carriers, and self-propelled 
artillery).

Tpynna 13 Boenpnnacbi, ôoeBbie hbctm paiceT n espbiBMarbie BemecTBa

AanbHOCTb CTpe/ib6bi, km: 
MaKCMManbHan 30
MnHMManbHas 8

XjnwHa, mm 3037
Macca, Kr: 

CHapsfla 70
ronoBHOM Mac™ 25

KonusecTBO caMonpnuenuBatomnxcs 
ôoeBbix aneMemoB, ujt. 2
BpoHenpo6usaeMOCTb, mm 
(roMoreHHafl Opona noAyrnoM 30*  
ot HopManu c paccTOAHna 100 m) 60-70
Boeeaa MaujuHa BM-21

Range of fire, km: 
maximum 30
minimum 8

Length, mm 3,037
Weight, kg:

round 70
warhead 25

Number of submunitions carried 2
Armor penetrating capability, mm 
(homogeneous armor, engagement angle 30’ 
to the perpendicular, distance 100m) 60-70
Combat vehicle index BM-21

Group 13 Ammunition and explosives
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Boenpunacbi waaeMHori apinnnepun Field artillery ordnance

122-mm HeynpaBnneMbM peaKTUBHbiti
CHapsifl 9M218 c KyMynsiTWBHO- 
OCKOnOHHblMH ÔOGBblMH oneMeHTaMW

DpeflHa3HaHeH /w nopaxenna nerKOöpoHnpoBaHHOü Tex- 
hukh (öoeßbie MawnHbi nexoTbi, SponeTpaHcnopTepbi, cawo- 
xoflHbie apTunnepnvicKMe ycTaHOBKu), xmbom cnnbi, caMone- 
TOB M BepToneTOB Ha CTonHKax.

The 9M218 122-mm unguided rocket- 
assisted projectile with shaped- 
charge/fragmentation submunitions

The projectile is used against light armor (infantry fighting 
vehicles, armored personnel carriers, and self-propelled 
artillery), personnel, and aircraft on airfields.

Basic Characteristics

ZJanbHOCTb crpenbSbi, km:
MaKCMManbHas 30
MHHHMa/lbHaa 8

ÍUlUHa, MM 3037
Macca, Kr:

cnapwa 70
ronoBHOñ Mac™ 25

KO/lMMeCTBO KyMynSTUBHO-OCKOnOHHbIX
ÓOOBblX 3/ieMeHTOB, HIT. 45
KoanwecTBO ockoakob, hit. 180
TomuMHa npoÓHBaeMoñ
roMoreHHoñ öpoHM, mm 100-120
ßoeBas MatunHa BM-21

Range of fire, km:
maximum 30
minimum 8

Length, mm 3,037
Weight, kg:

round 70
warhead 25

Number of submunitions carried 45
Number of fragments 180
Armor penetrating capability, mm
(homogeneous armor) 100-120
Combat vehicle index BM-21

Eoeean MatunHa BM-21 (2B17)
122-mm PC3O «Tpafl»

The BM-21 (2B17) 
122-mm Grad MLRS

npeflHasHaHeHa Ans nopaxennn xhbou cntibi, apTminepnn The MLRS is used against enemy personnel, artillery, and 
m HeSpoHnpoBaHHOM TexHMKM npoTMBHnKa b paviOHax cocpe- unarmored vehicles deployed in the tactical rear.
flOTOHeHns b Gnnxariiiieii TaKTHHecKOM cny6nHe.

Group 13 Ammunition and explosives

Class 1340 Rockets, rocket amunltion and rocket components

Tpynna 13 Boenpunacbi, óoeebie sac™ paxeT h BspbiawaTbie BemecTBa
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Boenpunacbi BoopyxeHM« CyxonyiHbix bomck Army Munitions

TaKTMKO-TeXHM1necxue xapaxrepHCTHKM Basic Characteristics

macen «ypan-375fl»
«ypan-4320»

KonunecTBO uanpaBnsnomnx, lut. 40
ßnaMerp uanpasnrnomeii, mm 122,4
MaKCMManbHbiti yron BO3BbiiueHMH, rpafl. 
yr/ibi ropnaoHTanbHoro oôcrpena, rpaA :

55

BnpaBO OT ocu aBTouiaccn 70
sneBO OT ocn aßToujaccu

faöapMTbi B noxoflHOM nonoxeuun, mm:
102

Annua 7350
uinpuua 2400
BblCOTa

Macca öoesoü Mauiuubi, kt:
3090

6e3 CHapsiAOB u pacneTa 10870
3apAxeHHoñ, c pacHeTOM

MaxcwManbHaa cxopocTb Asnxeuus 
c nonuoü uarpy3KOÍí no AoporaM

13800

C TBepAbIM nOKpbITUeM, km/h 75
BpeMS, nonHoro 3anna, c 20
PacneT, sen. 3
CncTeMa ynpaeneHun orueM “KanycTHMK-B'

Chassis

Number of launchers
Launcher diameter, mm
Maximal elevation angle, degrees
Horizontal field, degrees:

right of the truck axis
left of the truck axis

Pre-deployment
dimensions, mm:

length
width
height

Weight, kg:
loaded and manned
unloaded and unmanned

Maximal speed
(fully loaded, highway), km/h
Salvo time, sec
Crew, men
Fire control system

Ural-375D, 
Ural-4320 
40 
122.4 
55

70 
102

7,350
2,400
3,090

10,870
13,800

75
20
3
Kapustnik-B

EoeBaa MamuHa 911138 122-mm
PC3O «rpaß-1»

npeAHasHateHa ana nopaxeuna xmbom cnribi, apTwinepMM 
n HeôpoHwpoBaHHOùi TexHMKM npoTMBHMKa b pañouax cocpe- 
flOToneHMa b ónnxaMiuew TaKTMHecKoñ rnyßuHe.

The 9P138
Grad-1 MLRS

The MLRS is used against enemy personnel, artillery, and 
unarmored vehicles deployed in the tactical rear.

LLIaccn 3HJ1-131
KonnsecTBO uanpaBnmomnx, wt. 36
MaKCUManbHbiñ yron BO3Bbiujeuun, rpaA- 55
flnnua b noxoAHOM nonoxeunu, mm 7040
LUnpuua b hoxoahom nonoxeuuu, mm 2500
BbicoTa b noxoAHOM nonoxeuuu, mm 2480
Macca 3apaxeHuoñ öoeBoü Mawuubi
c pacueTOM, t 10,43
MaKCUManbuan cxopocTb ABuxeuusi
c nonuoñ uarpysKoñ
no AoporaM c TBepAbIM noKpbiTueM, km/h 80
MaKCMManbHbiü 3anac xoas, km 525
BpeMq nonHoro 3anna, c 18
PacneT, nen. 3

Chassis ZiL-131
Number of launchers 36
Maximal elevation angle, degrees 55
Pre-deployment length, mm 7,040
Pre-deployment width, mm 2,500
Pre-deployment height, mm 2,480
Weight, fully loaded
and manned, kg 10,43
Maximal speed
(fully loaded, highway), km/h 80
Cruising range, km 525
Salvo time, sec 18
Crew, men 3

Tpynna 13 Boenpnnacbi, öoeßbte nacm paxeT n BspbiBMarbie BemecTBa Group 13 Ammunition and explosives
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Boenpunacbi HaseMHOw apinnnepnn Field artillery ordnance

BoeBan MamuHa 5M-21B
122-mm PC3O «rpafl-B»

The BM-21V 122-mm 
Grad-V MLRS

npe/iHa3HaHeHa Ans nopaxemis xmboü cunw, apTunnepnn 
m HeôpoHnpoBaHHoCi TexHMKn npOTMBHMKa b paviOHax cocpe- 
flOToneHMii b ônuxaüuieii TaKTHHecKOÜ rnyôuHe.

The MLRS is used against enemy personnel, artillery, and 
unarmored vehicles deployed in the tactical rear.

LUaccu TA3-66B
KonunecTBO Hanpaenmomux, lut. 12
Yron ropnaoHTanbHoro oôcTpena, rpafl.:

BnpaBO OT ocu aBTOtuaccu 70
Bneeo OT ocu aBTOiuaccn 70

TaôapMTbi b ooxoahom nonoxeHuu, mm:
Anuria x ujupuna x BbicoTa 5655 x 2400 x 2440

Macca óoeBoù MauiUHbi, kt:
6e3 CHapeflOB u pacneTa 5200
3apaxeHHOii, c pacneroM 6000

MaKCbManbHae CKopocTb nepeflBuxeHus
no floporaM c TBepflbiM noKpwTueM, km/h 85
MaKcnManbHbiû aanac xoaa, km 875
PacneT, nen. 2

Chassis
Number of launchers
Horizontal field, degrees 

right of the truck axis 
left of the truck axis

Pre-deployment dimensions, mm 
length x width x height

Weight, kg:
loaded and manned 
unloaded and unmanned

Maximal speed
(fully loaded, highway), km/h
Cruising range, km
Crew, men

GAZ-66B
12

70
70

5,655x2,400x2,440

5,200
6,000

85
875
2

Boeeasr MawuHa BM-21B 122-mm PC3O «Tpafl-B» 
The BM-21V 122-mm Grad-V MLRS

Boeaasr Mauirma 9A51 122-mm PC3O «flpuMa»
The9A51 122-mm Prima MLRS

BoeBan MatuuHa 9A51
122-mm PC3O «ilpwMa»

The 9A51 122-mm 
Prima MLRS

npeaHasHaneHa ana nopaxenua xubom cunei, apTnnnepun 
M HeÔpOHUpOBaHHOÜi TeXHMKM npOTHBHUKa b paüOHax cocpe- 
flOTOHeHun b Qnuxaiiujeii TaKTUMeckoii rnySune.

The MLRS is used against enemy personnel, artillery, and 
unarmored vehicles deployed in the tactical rear.

LLIaccu «ypan-4320»
KonusecTBO Hanpaenrnoiflux, lut. 50
MaKCUManbHbiû yron BO3BbiujeHna, rpafl. 55
Yron ropnaoHTanbHoro oScTpena, rpafl.:

BnpaBO OT ocu aBTOiuaccn 60
Bneso OT ocu aBTOtuaccu 60

TaOapnTbi b ooxoahom nonoxeHuu, mm:
flnuua x mupuHa 7349 x 2680

Macca 3apaxeHHOü SoeBoü MauiUHbi, kt 13845
MaKcnManbHas CKopocTb nepeflBuxeHua
no floporaM c reepflbiM noKpbiTueM, km/h 85
MaKCUMa/ibHbiü 3anac xofla, km 1040
BpeMH no/iHoro 3anna, c 30
Pacaei, Men. 3

Chassis Ural-4320
Number of launchers 50
Maximal elevation angle, degrees 55
Horizontal field, degrees

right of the truck axis 60
left of the truck axis 60

Pre-deployment dimensions, mm
length 7,349
width 2,680

Weight (loaded), kg 13,845
Maximal speed (fully loaded, highway), km/h 85
Cruising range, km 1,040
Salvo time, sec 30
Crew, men 3

fpynna 13 Boenpwnacbi, óoeabie sacTM paxeT m B3pbiBM3Tbie BemecTBa Group 13 Ammunition and explosives
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Boenpnnacbi BoopyxeHMfl CyxonyTHtix bomck Army Munitions

122-mm nepeHOCHan 
nycKOBaa ycraHOBKa 2H132

The 2P132 122-mm 
man-portable launcher

npefl,Ha3HaMeHa ana aanycxa HeynpaBnaeworo ocBern- 
TentHoro CHapnfla 9M42.

The man-portable launcher is used to launch the 9M42 
unguided illumination rocket-assisted projectile.

iViMHa HanpaBnniomeii, mm 1400
KonuiecTBO HanpasnniomMX, cut. 1
Yron BO3BbiujeHM9, rpaa. 25-40
yron ropnsoHTanbHoro obcrpena, rpan. -8 - +8
Macca nycKOBOfi ycraHOBKH, Kr 35

Launcher length, mm 
Number of launchers 
Elevation angle, degrees 
Horizontal field, degrees 
Weight, kg

1,400
1 
25-40
-8-+8 
35

1. 122-mm nycKOBaa ycraHOBKa 9D132
1. 122-mm 911132 Launcher

2. 122-mm nepeHOCHaa nycKOBaa ycraHOBKa 211132
2. 122-mm 211132 Portable Launcher

3. 122-mm nepeHOCHas nycKOBas ycraHOBKa 211132
3. 122-mm 211132 Portable Launcher

122-mm nycKOBaa ycraHOBKa 9H132 The 9P132 122-mm man-portable launcher
npe/jHasHaHeHa fine sanycxa HeynpaenneMoro peaKTnBHO- 

ro CHapnaa 9M22M.
The man-portable launcher is used to launch the 9M22M 

unguided rocket-assisted projectile.

¿Inma HanpaB/imomeii, mm 2500
KonuiHecTBO HanpaB/iruotunx, lut. 1
yron BO3BbiLueHnn, rpan. 10-40
yron ropn3OHTa/ibHoro oOcrpena, rpaa. -7 - +7
Macca nycKOBOii ycraHOBKM, Kr 55
Pacser, nen. 5

Launcher length, mm 2,500
Number of launchers 1
Elevation angle, degrees 10-40
Horizontal field, degrees -7 - +7
Weight, kg 55
Crew, men 5

Tpynna 13 Boenpnnacbi, 6oeBbie nacm paxer n eapbiBMarbie BemecTBa Group 13 Ammunition and explosives
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Boenpunacbi HaseMHOü aprnnnepnn Field artillery ordnance

122-mm HMLuaTopbi BO3AyiuHbix pene Pi 
90839, 90839-1, 90839-2

The 9F839, 9F839-1, and 9F839-2 
122-mm aerial target simulators

npeflHasHaneHbi Ann oSecneaeHHA rpennpOBKn pacteroB 
3eHnTHbix paKeTHbix tacreii.

The aerial target simulators are used in air defense training 
missions

klMHrarop BoaflyiuHOM uenn 90839 c noxHoCi rennoBoù gentio Tuna «rposflb» 
The 9F839 aerial target simulator (Grozd thermal false target)

klMnrarop BOSAyiuHOii uenn 90839-1 c noxHOh rennoBOii genbio Tuna «flues» 
The 9F839-1 aerial target simulator (Diez thermal false target)

HMnrarop BosayuiHOñ genu 90839-2 c paAnonoKaunoHHbiM orpaxarenew 
The 9F839-2 aerial target simulator (radar signal reflector)

TaKTUKO-TexHMHecKue xapaKrepwcruKW

90839 90839-1 90839-2

Annua, mm 3370 3370 3378
Macca, kc

MaKcnManbHae AanbHocrb nonera, km

Orcrpen 4-x noxHbix

74,5
11

74,5 77,8

generi c AncKpeTHOCTbio 1 c 
MaKcnManbHoe BpeMB nonera, c 40

0,5-3,5 0,5-3,5

CKopocTb nonera, m/c 320-200 320-200 320-200
GOOeKTUBHan nnoigagb paccenBanun, m? - - 0,47

Basic Characteristics

9F839 9F839-1 9F839-2

Length, mm 3,370 3,370 3,378
Weight, kg 74.5 74.5 77.8
Maximal range, km 11
Ejection of 4 false targets (time step 1 sec) — 0.5-3.5 0.5-3.5
Maximal flight time, sec 40
Speed, mps 320-200 320-200 320-200
Effective dispersion area, m2 - - 0.47

Knacc 1340 Heynpaensewbie paxerbi, MX öoeeoe ocHauteHwe M cocrasHbie wacm Class 1340 Rockets, rocket amunltlon and rocket components
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Army MunitionsBoenpnnacbi BoopyxeHun CyxonyTHbix bomck

122-mm MMLueHHbiki KOMnneKC 9CP689
(njMCpp «Boóp»)

The 9F689 Bobr 122-mm 
target system

npeflHa3HaMeH /yia yKOMnneKTOBaHnn yneôHbix peHTpoe n 
nonuroHOB p/in npoBeaeHUH yneÓHO-TpeHHpoBOHHbix n ucnbi- 
TaTenbHbix cTpensb nepeHOCHbix aenuTHbix paxetHbix KOMnne-
KCOB W 36HHTHblX paxetHbix 
KOMnneKCOB nonKOBoro n fln- 
BU3noHHoro 3Bena. Coctout 
n3 nycKOBOii ycTaHOBKn 
9F1334 u MMmaTopoB BO3ftyiu- 
Hbix peneü. flocneaHne o6ec- 
nennBaiOT nMHTau.nK) cpe/jCTB 
BO3flyujHoro HanaaeHWB no 
CKOpOCTHbIM H TpaeKTOpHbIM 
napaivieTpaM, a Taxxe xapaK- 
TepucTMKaM M3JiyHeHus:

- ManosawieTHbix cawone- 
tob Ha npeflenbHO Manbix bm- 
coTax;

- KpbmaTbix parrei;
- nopaxaioujHX 3/ieMeHTOB 

BbicoKOTOHHoro opyxnH;
- flUCTaHUMOHHO HMnOTH- 

pyeMbix neTaTenbHbix anna- 
paTOB.

3anycK hmhtstopob bo3- 
flytuHbix penen npon3BOAHT- 
ca H3 nycKOBoCi ycTaHOBKn c 
noMonibto BbiHocHoro nynbTa.

The target system is used in training centers and facilities 
during individual-to-regimental SAM training missions. The 
system includes the 9P334 launcher and a load of aerial 

target simulators that simu­
late trajectories, speeds, 
and characteristic radiations 
of the would-be aerial tar­
gets:

- stealth aircraft at extreme­
ly low altitudes;

- cruise missiles;
- smart weapons submuni­

tions;
- unmanned aerial vehicles.
The launch is controlled 

from a remote control 
board.

Cxeua npMMeHeHMH 122-mm ambm3hohhom peaKTMBHOii CMCTeMbi sannoBoro ochb 9K59 «tlppiMa» (aapwaHT) 
Combat employment version of the 122-mm division-level 9K59 Prima MLRS (variant)

rpynna 13 Eoenpunacbi, óoeBbie nac™ paxeT n BspbiBMaTbie aemecTBa Group 13 Ammunition and explosives
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Eoenpnnacbi HaasMHOü apTwnnepuM Field artillery ordnance

220-mm HeynpaBnneMbiM peaKTMBHbm
CHap«A 9M270 c tfryracHoii 
ronoBHOM HacTbto

npeAHaaHaneH uns nopaxenna xuboü cunbi, HeöpoHnpo- 
BaHHoii u nerKoôpoHMpoBaHHOü TexHMKn, paspyiueHUA ko- 
MarwHbix nyHKTOB, ysnoB cbbsm u oöbeKTOB BoeHHO-npo- 
MblLUJieHHOM CTpyKTypbl.

The 9M27F 220-mm 
high-explosive unguided 
rocket-assisted projectile

The round is used against enemy personnel, groups of 
unarmored and light armored vehicles, command posts, 
telecommunications networks, and military industrial instal­
lations.

AanbHOCTb crpenböbi, km: 
MaKCMManbHae 
MMHUManbHae

flnuHa, mm:
CHapn^a
ronoBHoCi nacTM

Macca, Kr:
CHapwa 
ronoBHOü nacTu
B3pbiB4aToro BemecTBa 

ÆnaMeTp/my6uHa bopohku, m 
raöapuTbi KOHTemepa 
C HeTbipbMA CHapnaaMU, MM 
Macca KOHTeüHepa c HerbipbMA 
CHapn«aMn, Kr 
Boeean MatunHa

35
10

4832,5
1385

280
100
51,9
8/3

5394x730x708

1400
9ri140

Range of fire, km: 
maximum 
minimum

Length, mm: 
round 
warhead

Weight, kg: 
round 
warhead 
explosive charge

Crater diameter/depth, m 
x4 container dimensions, mm 
x4 container weight, kg 
Combat vehicle index

35
10

4,832.5
1,385

280
100
51.9
8/3
5,394x730x708
1,400
9P140

rpynna 13 Boenpwnacbi, öoeßbie sac™ paicer h BapbiBwarbie BeujecTBa Group 13 Ammunition and explosives r153i Khaoc 134Q HeÿhpaBJWeMbte ndKBTbr, wx öoesoe ocHauteHwe m cocrasHbie hüctm Glass 1340 Rockets, rocket amunltion and rocket components___________________________ . ■



Boenpnnacbi BoopyxeHUfl CyxonytHbix bomck Army Munitions

220-mm HeynpaBJiaeMbiM peaKTUBHbiw 
CHapsifl 9M27K c KacceTHoii tojiobhom 
HacTbto ocKonoHHoro AeiicTBW«

npeAHa3HaHeH ajia nopaxeHMA xmboìì cmbbi m HeópOHMpo- 
BaHHOM TOXHMKM B M6CT3X MX COCpeAOTOHGHMfl.

The 9M27K 220-mm cluster 
fragmentation unguided 
rocket-assisted projectile

The projectile is used against enemy personnel and groups 
of unarmored vehicles.

Basic Characteristics

Tpynna 13 Boenpnnacbi, öoeßbte nacm paKeT n BspbiBMarbie aemecTBa

Knacc 1340HeynpaBneeMwepaKeTw, MxóoeBoeocHauteHMeMCocraBHbieHacTM

ßanbHOCTb CTpe/ibôbi, km: Range of fire, km:
MaKCMMaribHan 35 maximum 35
MUHklMaribHaíi 10 minimum 10

ZtnMHa, mm: Length, mm:
CHapAfla 5178 round 5,178
ronoBHOü HacTu 1730 warhead 1,730

Macca, Kr: Weight, kg:
CHapswa 270 round 270
ronoBHOñ Haarn 90 warhead 90

KonunecTBO ocKonoHHbix Number of fragmentation
öoeßbix aneMeHTOB (53), wt. 30 submunitions 30
flnaMerp 53, mm 65 Submunition diameter, mm 65
XVima 53 270 Submunition length, mm 270
Macca 53, kp 1,8 Submunition weight, kg 1.8
Macca B3pbiBHaroro Bemecrsa 53, Kr 0,3 Submunition explosive charge, kg 0.3
Soeean MauiuHa 911140 Combat vehicle index 9P140

amunilionandrocket components

Group 13 Ammunition and explosives



Boenpunacbi HaseMHOü apTHnnepm Field artillery ordnance

122-mm HeynpaenneMbie peaKTUBHbie 
CHapflflbi 9M27K2 n 9M59
AMR npOTMBOTaHKOBOrO MUHUpOBaHUB 
MeCTHOCTM

The 9M27K2 and 9M59 122-mm 
unguided rocket-assisted 
projectiles/antitank mine 
dispensers

flpeaHasHaHeHbi ana onepaTHBHoii ancTaHUMOHHoii nocTa- 
HOBKM npoTHBOTaHKOBbix MMHHbix noneii KaK nepea noßpas- 
aeneHMRMn Soesoii rexHMKw npoTMBHUKa, naxoaamnMHca Ha 
pyGexe aiakM, Tax n b pañone nx cocpeaoTOHeHna.

The projectiles are used for fast antitank minelaying of the 
battlefield and of the enemy rear.

itanbHOCTb crpenbôbi, km:
MaKCmvianbHaA 35
MMHWManbHafl 10

ZlnnHa, mm:
CHapaaa 5178
rOAOBHOM HaCTW 1730

Macca, Kr:
CHapaaa 270
rOAOBHOii HaCTW 90

KOAMHeCTBO MMH, LUT. 24/9
Macca muhbi, Kr 1,5/4,85
BpeMH caMonwKBWAauwM mhhbi, h 3-40/16-24
Boesaq MaujWHa 9IH40

Basic Characteristics

Range of fire, km:
maximum 35
minimum 10

Length, mm:
round 5,178
warhead 1,730

Weight, kg:
round 270
warhead 90

Number of mines carried 24/9
Mine weight, kg 1.5/4.85
Mine self-destruction time, hours 3-40/16-24
Combat vehicle index 9P140
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Boenpnnacbi BoopyxeHMs CyxonytHbix bomck Army Munitions

220-mm HeynpaBjineMbiii peaKTUBHbiM 
CHapsiA c TepMoóapunecKOki 
rOJIOBHOii HaCTbKJ

npeAHaaHaHeH Ana xoMnnexcHoro nopaxenna xmbom cmbh 
xax OTKpbiTO pacnonoxeHHOM, Tax m yxpbiTon b cxnaAxax Me- 
CTHOCTM, <t>OpTM<t>HKai4MOHHblX COOpyXeHMSX, SpOHSTaHKO- 
bom m APyroM toxhmxm, a Taxxe Ann oèpaaosaHna onaroB no- 

xapOB Ha MecTHOCTH 3a cneT BbicoxoTeivtnepaTypHoro bo3- 
aomctbm9 ut n3óbiTOHHoro AaBneHHa. HeynpaBnaeMbiii peax- 
THBHbiki cHapaA coctomt M3 ro/ioBHOM HacTM c HanonHMTeneM 
m B3pbiBaTena, a Taxxe paxeTHoii HacTM Ha tbopaom TonnMBe.

The 220-mm 
fuel-air-explosive unguided 
rocket-assisted projectile

The projectile is used against unshielded and ground-fold-, 
building, or hardware-shielded enemy personnel. Generates 
pressure and temperature sufficient for setting terrain on fire. 
Includes a warhead, a fuse, and a solid-propellant rocket- 
assisted booster.

AanbHOCTb CTpe/ibóbi, km:
MaxcMMaribHas
MMHUManbHaS

Eoeaaa MawnHa

3,5 
0,4-0,6 
TOC-1

Range of fire, km: 
maximum 
minimum

Combat vehicle index

3.5 
0.4-0.6
TOS-1

BoeBaa MaiiiHHa 9ni40
220-mm PC3O «yparaH»

The 220-mm Uragan 9P140 MLRS 
combat vehicle

npeAHasHaHena Ann nopa- 
XeHMA XMBOM CMBbl OpOTMB- 
HMXa, SpOHMpOBaHHOM M H6- 
SpOHMpOBaHHOM TeXHMXM, a 
Taxxe ycTaHOBXM hpotmbo- 
TaHXOBblX M npOTMBOneXOTHblX 
MUHHbix noneü b 3OHe boeBbix 
AOmctbmm Ha yAaneHMM ot 10 
AO 35 xm.

The system is used against 
enemy personnel, unarmored 
and armored vehicles, in direct 
hit and antipersonnel/antitank 
minelaying missions at a dis­
tance of 10km to 35km.

Tpynna 13 Boenpnnacbi, óoeBbte nac™ paKeT n B3pbiBMarbie BemecTBa Group 13 Ammunition and explosives
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Boenpunacbi HaseMHOü aprunnepnu Field artillery ordnance

Basic Characteristics

LUaccn 135PM Chassis 135LM
KonwHecTBO HanpaenAioiunx, lut. 16 Number of launchers 16
MaKCHManbHbiCi yron BO3BbiiueHHA, rpa/i- 55 Maximal elevation angle, degrees 55
Yron ropn3OHTanbHoro oScrpena, rpafl.: Horizontal field, degrees:

BnpaBO or OCM asTotuaccn 30 right from the truck axis 30
sneBO or ocu aBTomaccn 30 left from the truck axis 30

Taßapnrbi b ooxoahom nonoxeHwn, mm: Pre-deployment
AnuiHa 9630 dimensions, mm:
ujnpnHa 2800 length 9,630
B bICOTa 3225 width 2,800

Macca óoesoií MauiMHbi, Kr: height 3,225
6e3 CHapAfloa npaciera 15100 Weight, kg:
3apAxeHH0ü, c pacHeroM 20000 unloaded and unmanned 15,100

MaKCWManbHaA CKopocTb abuxghuh loaded and manned 20,000
c noAHori Harpy3K0ñ no «oporaM Maximal speed
c TBepAbiM noKpbiTneM, km/h 65 (fully loaded, highway), km/h 65
MaKcnManbHbiñ 3anac xofla, km 570 Cruising range, km 570
PacneT, Men. 4 Crew, men 4

TpaHcnopTHO-3apa>KaK)LnaH MauiHHa 
9T452 220-mm PC3O «yparaH»

The 9T452 220-mm Uragan MLRS 
reloader vehicle

npeaHasHaneHa ansi 
TpancnopTnpoBaHMfl cHapa- 
flOB, 3apaxaHHA n paspaxa- 
HMB SoeBoii MaujMHbi 9m40. 
OSecneMMBaeT sapaxanne n 
paapaxaHMe 6ea cneqna/ib- 
HOM nCWOTOBKM nO3MllMM C 
nioßori TpaHcnopTHOii Matun- 
Hbi, c Apyrou TpaHcnopTHO- 
sapaxaiotueìi MamuHbi h c 
rpyHTa.

The vehicle loads, unloads, 
and transports projectiles for 
the 9P140 launch vehicle. 
The projectiles can be loaded 
from and unloaded on anoth­
er reloader, another transport 
vehicle of any kind, or bare 
ground on unprepared posi­
tions.

UlaccM
KonMHecTBO nepeB03MMbix CHapaaoB, lut.
Pacver, Men.

135PM
16
3

Chassis
Ammunition load 
Crew, men

135LM
16
3

Knacc 1340 HeynpaBAiteMbie patteTbi, wx óoesoe ocHameHwe m cocrasHbte hûctm Claas 1340 Rockets, rocket amunltion and rocket components

Tpynna 13 Boenpnnacbi, óoeabie sac™ patter h BspbiBwarbie BemecTBa Group 13 Ammunition and explosives



Boenpnnacbi BoopyxeHns CyxonyTHtix bomck Army Munitions

300-mm peaKTkiBHbm CHapsifl 9M55K 
C TOJIOBHOM MaCTbK) C OCKOJIOHHbIMM 
öoeßbiMM sneMeHTaMM

npeAHa3HaHeH aaa nopaxeHMA xmbom chah m HeöpOHwpo- 
B3HH0M BOeHHOM T6XHMKM B M6CT3X MX COCpeAOTOHGHMfl.

The 9M55K 300-mm cluster 
fragmentation unguided 
rocket-assisted projectile

The projectiles are used against enemy personnel and 
groups of unarmored vehicles.

Tpynna 13 Boenpnnacbi, öoeßbte hbctm paxeT n BspbiBMarbie BeiuecTBa

Mx 6oeeoe ocHauteHwe m cocrasHbie Haem

ÆanbHOCTb CTperiböbi, km: Range of fire, km:
MaKCMManbHas 70 maximum 70
MUHUManbHaa 20 minimum 20

fl/ima, mm:
7600

Length, mm:
CHapfifla round 7,600
ronoBHOü nacTU 2049 warhead 2,049

Macca, kt: 
CHapnaa 
ronoBHOM sacTu

800
243

Weight, kg: 
round 800

KonuHecTBO öoesbix aneMeHTOB (53), lut. 72 warhead 243

Macca 53, kt 1,75 Number of submunitions carried 72

KonuHBCTBO rOTOBbIX Submunition weight, kg 1.75
nopaxaioiuux ocko^kob S3, lut.: Number of prepared fragments

Maccoü 4,5 r 96 in each submunition:
Maccoii 0,75 r 360 weight 4.5g 96

BpeMA caMonuKBUAauuu weight 0.75g 360
ôoesoro aneMenra, c 110 Submunition self-destruction time, sec 110

Class 1340 Rockets, rocket amunltion and rocket components

Group 13 Ammunition and explosives
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Boenpunacbi HaseMHon apTHnnepnw Field artillery ordnance

PeaKTMBHbiM CHapsifl 9M550 
c OTflensieMOM ocKonoHHO-cpyracHoii 
ÔOeBOÜ HaCTbK)

npeAHa3HaHeH xvtrt nopaxem/ia xmbom cnnbi, HeôpoHupo- 
BaHHoii n JierKoSpoHnpoBaHHoCi bo6hhom tgxhukh b MecTax 
mx cocpeaoTOHeHMq, paapynieHMA KOMaHflHbix nyHKTOB, ya- 
rtOB CBB3M M OSbeKTOB BOeHHO-npOMblW.neHHOM CTpyKTypbl.

The 9M55F high-explosive/ 
fragmentation unguided rocket-assisted 
projectile with detachable warhead

The round is used against enemy personnel, groups of 
unarmored and light armored vehicles, command posts, 
telecommunications networks, and military industrial instal­
lations.

flanbHOCTb cïpenbôbi, km:
MaKCMManbHas 70
MMHMManbHas 25

Xl/iMHa, mm, 7600
Macca, kc:

CHapana 810
ronoBHOh Haem 258
BapbiBHaToro BemecTBa 95

KonnnecTBO roTOBwx nopaxaiomnx 
aneMeHTOB, lut. 1100
Macca nopaxaiomero aneMGHTa, r 50

Range of fire, km:
maximum 70
minimum 25

Length, mm. 7,600
Weight, kg:

round 810
warhead 258
explosive charge 95

Number of prepared fragments 1,100
Fragment weight, g 50

Tpynna 13 Boenpwnacbi, éoesbie nacm patter h B3pbiBHaTbie BemecTBa

Knacc 1340 HeynpaBnHôMbie paxeTbi, hx ôoesoe ocHameHne h cocrasHbie Haem
Group 13 Ammunition and explosives

Class 1340 Rockets, rocket amurrition and rocket components



Boenpnnacbi BoopyxeHna CyxonyTHtix bomck Army Munitions

PeaKTHBHbiü cHapaß 9M55K1 
c caMonpnqejinBaHDinnMucB öoeßbiMn 
sneMeHTaMM

npeAHasHaneH An« nopaxenuifl caepxy rpynnupOBOK 6po- 
HUipOBaHHOM BOGHHOM TOXHMKM M TaHKOB.

The 9M55K1 cluster unguided 
rocket-assisted projectile with 
independently targetable submunitions

The round is used against groups of armor, hitting armored 
vehicles from upside.

flanbHOCTb CTpenböbi, km:

Tpynna 13 Boenpnnacbi, öoeßbte nacm paxeT n sapbiBMarbie BemecTBa

Knacc 1340 HeynpaBMeMb* pane™. MX 6oeeoe ocHamewwe m cocrasHbie hbctm

MaKCMMa/ibHaq 70
MnHnManbHan 25

Anuria, mm 7600
Macca, kt:

CHapnaa 800
ronoBHOü HaCTM 243

KonnnecTBO öoeBwx aneMeHTOB (53), lut. 5
Macca 53, kt 15
Macca BspbiBHaToro BemeciBa, kt 4,5
5poHenpo6nTne noa yrnoM 30" ot

HopMann k 6poHe c paccTORHnn 100 m, mm 70 (roMoreHHas
6poHn)

Range of fire, km:
maximum 70
minimum 25

Length, mm 7,600
Weight, kg:

round 800
warhead 243

Number of submunitions carried 5
Submunition weight, kg 15
Explosive charge, kg 4.5
Armor penetrating capability 
(homogeneous armor, engagement angle 30' 
to the perpendicular, distance 100m), mm 70

Class 1340 Rockets, rocket amunltion and rocket components

I
Group 13 Ammunition and explosives



Boenpunacbi HaaeMHon aprnnnepnn Field artillery ordnance

300-mm peaKTHBHbiki CHap^A 9M55K4
AJlfl npOTUBOTaHKOBOrO 
MUHupoBaHUfl mccthoctu

The 9M55K4 300-mm unguided 
rocket-assisted projectile/antitank 
mine dispenser

npeflHaaHaneH Ana onepaTHBHOü AucraHitHOHHOñ nocTa- 
HOBKH npoTHBOTaHKOBbix MMHHbix noneCi KaK nepeA noApaa- 
AeneHMAMH 6oeBoñ TexHWKH npoTUBHMKa, HaxoAAinwMMca Ha 
pybexe araKM, Tax n b palone nx cocpeflOToneHMa.

The projectiles are used for fast antitank minelaying of the 
battlefield and of the enemy rear.

Basic Characteristics

AanbHocTb crpenbóbi, km: Range of fire, km:
MaKCUManbHafl 70 maximum 70
MHHHMa/lbHaS 25 minimum 25

Anuria, mm 7600 Length, mm 7,600
Macca, Kr: Weight, kg:

CHapsiAa 800 round 800
ronoBHoñ nacTu 243 warhead 243

KonMHeCTBO RpOTMBOTaHKOBblX MHH, UJT. 25 Number of mines carried 25
Macca mmhsi, Kr 4,85 Mine weight, kg 4.85
ra6apnTHbie paaMepw muhbi, mm 330x84x84 Mine dimensions, mm 330x84x84
Macca BspbiBMaroro BemecTBa, Kr 1,85 Explosive charge, kg 1.85
BpeMfl CaMOBMKBMAaUMM MMHbl, 4 16-24 Mine self-destruction time, hours 16-24

300-mm peaKTMBHbiM CHapBfl 9M55K5
C KyMynSTWBHO-OCKOJlOHHblMM 
6oeBbiMH aneMeHTaMM

npeAHasHaueH Ann nopaxeHHs OTKpbiioíí n yxpbiToñ xhboh 
cmibi M nerKobpoHMpoBaHHOM BoeHHOñ toxhukm.

The 9M55K5 300-mm cluster 
shaped-charge/fragmentation 
unguided rocket-assisted projectile

The round is used against shielded and unshielded enemy 
personnel and light armored vehicles.

AanbHocTb cipenbóbi, km:
MaKCWMaobHaq 70
MWHWManbHaA 25

Annua, mm:
CHapRAa 7600
ronoBHOM HacTw 2049

Macca, Kr:
CHapRAa 800
ronoBHon HacTw 243

KonnwecTBO öoeBbix aneMeHTOB (63), lut. 600
Macca S3, Kr 0,24
AnaMeip/annHa SoeBoro aneMenra, mm 43/118
Macca B3pbiBHaroro seiueciaa, Kr 0,035

Basic Characteristics

Range of fire, km:
maximum 70
minimum 25

Length, mm:
round 7,600
warhead 2,049

Weight, kg:
round 800
warhead 243

Number of submunitions carried 600
Submunition weight, kg 0.24
Submunition diameter/length, mm 43/118
Explosive charge, kg 0.035

Knacc 1340 HeynpasnaeMbie pawerbi, MX öoeeoe ocHameHne M cocrasHbie Haem Class 1340 Rockets, rocket amunltion and rocket components

fpynna 13 Boenpwnacbi, óoesbie mscth paxeT h BspbiBwarbie BemecTBa Group 13 Ammunition and explosives



Army MunitionsBoenpnnacbi BoopyxeHun CyxonyTHbix bomck

300-mm peaKTHBHbivi CHapsifl 9M55C 
c TepMoóapwHecKoii fojiobhom sacTbio 

The 9M55S 300-mm fuel-air-explosive 
unguided rocket-assisted projectile

npeAHaaHaneH a/ia nopaxeHun xneoii ennui, OTKpbiToü u yxpbi- 
TOli B OTKpbITbIX <t>OpTM<t>MKai4MOHHblX COOpyxeHUAX M OBbCKTaX 
HeSpoHkipoBaHHOii n nerKo6poHnpoBaHHOii BoeHHOü rexHkiKH.

The projectile is used against unshielded and ground-fold-, 
building, or hardware-shielded enemy personnel, unarmored 
and light armored vehicles.

flanbHOCTb CTpenbóbi, km:
MaKCMMa/IbHaa/MUHMMaAbHaA 70/25

Anma, mm:
CHapflfla/ronoBHoii Mac™ 7600/2049

Macca, Kr:
CHapnaa 800
ronoBHOü Mac™ 243
B3pblBMaTOM CMeCM 100

AuaMerp TepMmecKoro nona
c TeMnepaiypoki 6onee 1000 ’C, m 25
BpeMA cymecTBOBaem
TepMUMecKoro nona, mc 1440
BpeMR caMonnKBMflaum Soesofi Mac™, c 110-160

Range of fire, km:
maximum 70
minimum 25

Length, mm:
round 7,600
warhead 2,049

Weight, kg:
round 800
warhead 243
explosive charge 100

Overheated (>1000 "C) area diameter, m 25
Thermal area maintenance time, msec 1,440
Warhead self-destruction time, sec 110-160

300-mm peaKTMBHbiü CHapsifl 9M528 
c ocKonoHHO-cpyracHOM
rojnoBHOM wacTbK)

The 9M528 300-mm 
rocket-assisted high-explosive/ 
fragmentation round

npeflHasHaHeH Ana nopaxenna xubom ennui, HeôpoHupo- 
BaHHoii n nerKoSpoHMpoBaHHOii BoeHHOti toxhukm b Meciax 
nx cocpeflOTOHeHua, paspyweHna KOMaHAHbix nyHKTOB, ys- 
nOB CB93H n oôbeKTOB BoeHHO-npoMbiiuneHHOM CTpyKTypbi.

The round is used against enemy personnel, groups of 
unarmored and light armored vehicles, command posts, 
telecommunications networks, and military industrial instal­
lations.

flanbHOCTb cipenbôbi, km: 
MaKCMManbHaa/MUHUManbHas

Anma, mm:
CHapAfla/ronoBHoii MacTM

Macca, Kr:
cHapana
ronoBHOM Mac™
B3pblBHaTOÜ cMecn

KonnnecTBO roTOBbix nopaxaiomnx 
aneMemoB, ibt.
Macca rOTOBOro nopaxaioinero aneMema, r 
Tun n ycianoBKn B3pbiBarenri

90/25

7600/2049

815
243
95

800
50
KOHTaKTHblÜ, MkHO- 
seHHoro n 3aMezt- 
neHHoro neücTBUfl

Range of fire, km: 
maximum 
minimum

Length, mm: 
round/projectile

Weight, kg:
round
projectile
explosive charge

Number of fragmentation des
Weight of each fragmentation 
destructive agent, g
Fuse

90
25

7,600/2,049

815
243

95
i agents 800

50
impact, can be set to instant 
or delayed action if required

Tpynna 13 Boenpnnacbi, óoeBbte nacm paKeT n BspbiBMBTbie BeiuecTBa Group 13 Ammunition and explosives
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Boenpunacbi HaaeMHori apTunnepnn Field artillery ordnance

Boeean MamuHa 9A52-2 The 9A52-2 combat vehicle
FlpeflHa3HaHeHa aba HaHeceHna MaccnpoaaHHbix yqapoB 

no CKonneHUBM xhbom cwibi, öoeßoii toxhukm, a TaKxe ana 
paapyweHMB 4>opTn4>nKaunoHHbix coopyxeHtiü, yxpennennii 
b T3KTHH6CK0M mySnne npOTUBHHKa.

The system delivers massive rocket strikes on enemy per­
sonnel, combat vehicles, fortifications, and installations in the 
enemy tactical rear.

Basic Characteristics

LUaccu MA3-543M
KonriHecTBo HanpaB/iiHomnx, hit. 12
MaKcnManbHbiñ yron BoasbinjeHna, rpaA- 55
Yron ropM3OHTanbHoro oöcTpena, rpan.:

Bnpaso OT ocM asToiuaccn 30
Bneso OT ocn aBTOinaccn 30

Macca Coesori MawnHbi, t:
co CHapaaaMM h pacneTOM 43,7
6e3 CHapaflOB n pacneTa 33,7

MaKCMManbHaa CKopocTb flsnxeHMA
c noriHoü Harpy3KOM no noporaM
C TSepAblM OOKpblTHeM, km/h 60
3anac xona no Tonnnsy, km 850
BpeMA no/iHoro sanna, c He 6onee 40
PacneT, Men. 4

Chassis MAZ-543M
Number of launchers 12
Maximal elevation angle, degrees 55
Horizontal field, degrees:

right of the truck axis 30
left of the truck axis 30

Vehicle weight, mt:
loaded and manned 43,7
unloaded and unmanned 33,7

Maximal speed
(fully loaded, highway), km/h 60
Cruising range, km 850
Maximal salvo time, sec 40
Crew, men 4

cocrasHMe Hacrw Class 1340 Rockets, rocket amunftion and rocket componente
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EoeBan MaLUWHa 9A52-2T The 9A52-2T combat vehicle
npeßHasHaMeHa ana HaHecenua MaccupoBaHHbix yaapoe 

no CKonneHMAM xubom cuinbi, öoeBoü TexHMKn, a TatoKe fl/ia 
paapytueHMH <t>opTn<t>MKaiiuoHHbix coopyxeHuü, yxpenneHMti 
b TaKTunecKOM rnybune npowBHnKa.

The system delivers massive rocket strikes on enemy per­
sonnel, combat vehicles, fortifications, and installations in the 
enemy tactical rear.

lllaccn
KonusecTBO HanpaB/iinomnx, hit. 
Macca Goesoü MauiMHbi
co CHapnaaMM u pacneTOM, t 
BpeMH nonHoro 3anna, c 
PacneT, sen.

«Taipa T816» 
12

39,5
He 6onee 40
3

Chassis
Number of launchers
Vehicle weight, mt: 
loaded and manned
Maximal salvo time, sec 
Crew, men

Tatra T816
12

39.5
40
3

TpaHcnopTHO-3apnxaK)Lua$i 
MaiunHa 9T234-2

The 9T234-2 
reloader vehicle

npeflHasHaHeHa ana TpaHcnopwpoBKn 
TUBHbix CHapaziOB Ha ôoesyio MaiuHHy.

u sarpysKM peaK- The purpose of the TLV is to transport rocket projectiles’ and 
load them onto a CV.

Tpynna 13 Boenpnnacbi, öoeßbie hsctm paxeT n BspbiBMarbie BemecTsa
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TaKTMKO-TexHHsecKMe xapaKTepucruKM Basic Characteristics

LUaccn
KojiMwecTBO nepeBO3MMbix CHapa/jos, lut.
3anac xoaa no Tonnuey, km 
PacneT, sen.

MA3-543A
12
650
3

Chassis
Ammunition load 
Cruising range, km 
Crew, men

MAZ-543A
12
650
3

TpaHcnopTHo-sapnxatoiMan 
MaaiWHa 9T234-2T

The 9T234-2T 
reloader vehicle

TaxTHxo-rexHUHecxue xapaKTepMCTMKM

LLlaccw
KonnnecTBO nepeB03HMbix CHapwoB, lut.
3anac xo.ua no ronnuBy, km

Pacner, Hen.

«Tarpa T816» 
12
850
3

Chassis
Ammunition load 
Cruising range, km 
Crew, men

Tatra T816
12
850
3
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PafluoneneHraunoHHbiM
MeTeopojioniHecKnii komojigkc
PÜMK-1, MHfleKC 1644

npeAHaaHaHeH Ana npoBeaeHns c noMombio pap,uo3OHflOB 
MP3-3, MP3-4, MP3-5 KOMnneKCHoro TeMnepaTypHO-snax- 
HOCTHO-BeTpOBOrO 3OHflMpOBaHM9 aTMOC0epbl B XOfle nofl,ro- 
tobkh CTpenbSbi noapa3fl,e.neHMii peaKTUBHOii cncTeMbi 3an- 
noBoro orna «CMepa».

The RPMK-1 
meteo direction finder, 
index 1B44

The meteo direction finder launches the MRZ-3, MRZ-4, and 
MRZ-5 radiometeorographs to provide a comprehensive 
weather research in the atmosphere (temperature, moisture, 
and wind) to provide battlefield data for the Smerch multiple 
launch rocket system.

Tpynna 13 Boenpnnacbi, óoeBbie mbctm paxeT n BspbiBMarbie aemecTBa
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CucTeMa ynpaBJieHna peaKTHBHOü 
apTMimepiiMCKOM öpuraflow, 
ocHaiueHHoii 300-mm aanbHoöoviHOM 
CHCT6MOM aannoBoro ofhs 9K58, 
«BHBapttü» (1K123)

The Vivary (1K123) 
fire control system 
for the 300-mm 9K58 MLRS 
brigade

npeßHa3HaHeHa /via aBTO- 
MaTM3npoBaHHoro ynpasne- 
hma peaKTMBHofi apin/vie- 
Pmmckom ßpwraflOM 1K123, 
BoopyxeHHoCi KOMnneKCOM 
9K58 («CwiepM»).

O6ecneHHBaeT bo3mo>k- 
HOCTb ynpaBneHna p,o 72 60- 
eBblX MaiUMH.

The system provides auto­
mated fire control for a 
1K123 300-mm 9K58 MLRS 
(Smerch) brigade and can 
simultaneously control up to 
72 launch vehicles.

klHTerpuipoBaHMe KCAY «CnenoK-1> peaKTMBHOü 6pura//bi, ocHameHHOùt PC3O 
«CMeps», c paaeenbieaTenbHbiM KOMnneKCOM «CTpoü DA« c AFIAA «FlHena-1»

Integration of Slepok-1 control system of a Smerch brigade with the Stroi PD 
aerial reconnaissance system based on the Pchela-1 UAV

fpynna 13 Boenpwnacbi, öoeabie sac™ paxeT h BspbianaTbie BemecTea Group 13 Ammunition and explosives
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Boenpwnacbi k apTunnepniicKUM KOMnneKcaM 
ynpaBji^eMoro w KoppeKTnpyeMoro BOopyxeHun

Munitions for Guided Artillery 
Weapons Systems

YnpaBnneMbie CHapiiAbi
CoBpeMeHHaa CTBOJibHaa apTMnnepna, oßnaxiaa BbicoKori 

OrHeBOM MOLUblO, CKOpOCTpenbHOCTblO, MaHespeHHOCTbK) M 
cnocoöHOCTbio peiuaTb mupOKnii Kpyr orweBbix 3ap,aH, coxpa- 
HA6T seflymee Mecro b cwcieMe Boopyxennfl apMwii nepezto- 
BblX B B06HH0M OTHOLUeHUM CTpaH.

BbicoKne orHeBbie CBoriCTBa CTBonbHOii ap™nnepnn o6y- 
cnoB/iuBaiOTCH nocTOBHHbiM cOBepmeHCTBOBaHMeM scex co- 
CTaB/iaioinMx ee no/tCHcreM (cpeaciB paaseaKu, orneBbix 
cpeacTB, CMCTeM ynpaeneHHq orneM, 6oenpnnacoB). no cbo- 
ewy öoeeoMy noTeHpuany Hawbonee coepeMeHHbie apTcnc- 
TeMbi (2C33) b 4-5 pas npesbitiiaioT apTCMCTeMbi paapaöoT- 
km 60-x - 80-x roaoB. W, tom He Menee, HecMOTpa Ha OHesna- 
Hoe coBepweHciBOBaHne apTnn/iepMn, kobmhoctbo npviBne- 
KaeMbix opyflMM, pacxoa cnapAflOB m spewa BbinonneHHB oc- 
HOBHbtx SoeBbix aaaas ocraicrcfl Bee eine 3HaHHTenbHbiMM. 
Tax, an« nopaxeHMsi öaTapew npOTMBHWKa Ha aanbHOCTax 
15-20 km TpeßyiOTCH npMBneMeHMe apTnnnepnücKoro ahbh- 
3H0Ha (18 opyaHii) n pacxoa 600-800 cnapaaoB. flpn otom 
BpeMst cTpenbôbi cocTaem 6-8 mmh., hto aocTaTOHHo ana Ha- 
HeceHMa OTBeTHoro yaapa npoTHBHHKOM m cpbiBa BbinonHe- 
HMs ßoeBoii saaaHM. 3a 3to speMa hpotmbhmk ycneeaeT no- 
KMHyTb Mecro CBoero pacnonoxeHMA.

CoKpauneHute pacxoaa CHapaaoB h BpeMeHH BbinonneHHa 
ôoesbix 3aaaH c oaHospeMeHHbiM pacninpeHneM öoeBbix bo3- 
MOXHOCTeii apTMnnepMH moxbt 6biTb aocTnrHyro TonbKO npw 
CTpenböe c bbicokom tohhoctbio. OaHO H3 ochobhsix HanpaB- 
neHMii noBbitueHHB tohhocth crpenböbi - npwMeHeHwe komo- 
neKCOB ynpasnaeMoro apTMnnepniicKoro Boopyxenuia (KYAB).

no cytaecTBy, ynpasnaeMbie 6oenpnnacbi bbjibiotca cpea- 
CTBOM, CnOCOÖHbIM COXpaHMTb M OpHyMHOXMTb pO/lb apTHB- 
nepwM Ha cospeMeHHOM arane pa3BHTna Boopyxenuia.

Hanano cosaanmo ynpasnaeMbix apTMnnepMiicKMx CHapa- 
aoB (YAC) b Poccmh 6bi.no norioxeHO KoHCTpyKTopcKHM 6iopo 
npn6opocTpoeHna (KBfl, r. Tyna), rae BnepBbie 6bin paspaöo- 
TaH 152-mm ynpaenaeMbiii CHapaa «KpacHononb» c naaep- 
HbiM nonyaKTHBHbiM caMOHaseaeHweM. CaMOHaseaeHMe cua- 
paaa ocyLuecTBnaeTca no nyny naaepa, OTpaxeHHOMy ot ne­
nn, KOTopan noacBeMMBaeTcn HaômoaareneM-HaBoannKOM c 
noMOiLibio naaepnoro ueneyKaaaTena-aanbHOMepa (J114A).

Bnaroaapst opnrnHa/ibHbiM cxeMHbiM n KOHCTpyKTnBHbiM 
petueHMBM CHapaa «KpacHonojib» nonynnn yHWKa/ibHoe

Guided Artillery Projectiles
Modern barrel artillery is still in the focus of warfare of major 

military powers thanks to its unmatched firepower, rate of fire, 
maneuverability, and adaptability to a wide range of battlefield 
missions.

High combat performance of barrel artillery is maintained by 
continuous upgrade of all its components (surveillance, fire 
assets, fire control systems, and munitions). The latest artillery 
systems such as the 2S33 are four to five times as effective as 
those operational since the 1960s - 1980s.

While efficiency constantly increases, modern military oper­
ations still consume a lot of artillery resources and typically 
take a relatively long time. To neutralize an enemy artillery bat­
tery at a distance of 15km to 20km, an artillery battalion (18 
pieces) and an ordnance load of 600 to 800 rounds are 
required, which take 6min to 8min to deliver the strike and thus 
leave the enemy with a window of opportunity to counterattack 
or evade.

The only way to diminish time and ordnance requirements 
and simultaneously to raise firepower for typical combat mis­
sions is to increase accuracy - a capability provided by artillery 
guided weapons systems. The guided artillery projectiles that 
are part of such a system can maintain and upgrade the role of 
barrel arty in modern warfare.

The first Russian defense firm to engage in guided artillery 
projectiles was the Tula-based KBP Instrument Design 
Bureau, the designer of the 152-mm Krasnopol semi-active 
laser-guided artillery projectile. The homing principle is based 
on a laser beam reflected from the target illuminated by the 
operator using a laser rangefinder/target designator. This gave 
the Krasnopol a true first-round-hit capability throughout its 
range of fire.

With such a capability, barrel artillery changes traditional 
barrage and area fire missions and assumes high-accuracy 
missions, engaging small targets (tanks, infantry fighting vehi­
cles, and heavy weapons emplacements) at a high first-hit 
probability; uses the same initial data for a group of small tar­
gets placed at a long distance (800m to 1,000m) from one 
another; begin short-distance (up to 12km) missions without 
meteorological data; and ensure a first-round-hit capability for 
moving as well as stationary targets.

Guided artillery projectiles shorten the mission time to 2 min 
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CBOiiCTBO - nopaxaTb uenn bo boom ananaaone 
AanbHOCTeii cipe/ibSbi nepBbiM BbicTpenoM 6ea 
npncTpenKM.

Sto cboììctbo Chapala no3Bo.nn.no npnaaTb 
CTBO/ibHoii apTwnnepuu npiiHqiinnanbHO HOBbie 
KanecTBa:

- TpaflMpHOHHbie cnocoGbi oScrpena b bmab «3a- 
rpaawTenbHoro orna» 11 oths «no nnoipaaHM» 3a- 
MeHHTb CTpenbSoii no OTflenbHbtM, b tom nncne 
Manopa3MepHbiM, ueriHM (TaHKn, BMfl, fl30C), c 
BbicoKoii BepOATHOCTbK) nopaxeHim Kaxaoìi perni;

- CTpenbSy no rpynnoBbiM pen am, pacnonoxen- 
HbiM Ha 3HaHMTenbH0M ypaneHMM (800-1000 m) 
ppyr ot flpyra, npoBopHTb Ha oahhx 11 Tex xe yc- 
TaHOBKax, paccMMTaHHbix OTHocwTenbHO peHTpa 
rpynnwpoBKw;

- CTpenbSy na panbHOCTnx po 12 km npoBOflUTb 
npii OTcyTCTBHM MeTeoOannMCTHHecKoii nopro- 
tobkw;

- nopaxaTb nepBbiM BbiCTpenoM He TonbKO He- 
nopBMXHbie, ho 11 flBHxymneca penui.

BpeMA Bbino/iHeHnn OoeBbix aaflan npw npMMene- 
hmu ynpasnaeMbix apTiinnepwiiCKiix CHapnpoB co- 
CTaBnneT 2-3 mhh., opn stom Kaxpoe 113 crpennio- 
ipnx opypnii nocne peyx - Tpex BbiCTpenoB 3a Bpe- 
ma He Sonee 30 c noKHpaer orneByio noswpnio 
(Oil), hto npaKTMHecKM HCKnioiaeT noTepio ot ot- 
BeTHoro orna npOTWBHMKa 11 cyipecTBeHHO MenneT 
TaKTMKy npMMeHeHMH apTHnnepwi.

ApTnoproTOBKa, nBnnioipaacn ophmm 113 ochob- 
Hbix BkipoB orna ujTaTHOii apTiinnepnu, TpeOyioipan 
BbicoKoii KOHpeHTpapiiM apTwnnepiiiicKMX opypmi, 
MHoroTOHHoro pacxopoBaHkin SoenpwnacoB n cy- 
ipecTBeHHoro (15-20 mhh.) BpeMeHii BepeHwa
CTpenbObi, 3aMeH«eTcn pByx - TpexMHHyiHbiM othom 6arapen 
min pwBM3MOHa, b TeneHiie KOToporo yHWHToxatoTcn perm npo- 
TiiBHMKa, o6napaioLpne HauóonbLUWM OoeBbiM noTenpiianoM.

nocne oScTpena ynpaBnaeMbiMw CHapnpaMii ujTaTHan ap- 
Tiinnepiin yxe c MeHbiuiiM KoniiMecTBOM npiiBnexaeMbix opy- 
piiii n MeHbtuMM pacxopoM SoenpwnacoB nopaxaer paccpe- 
poToieHHyio xiiByio ciiny, Hepa3BepaHHbie oSteKTbi BTT n 
orneBbie TOHKii (nyneMeTbi, rpanaTOMeTbi) nepBoro 3uue.no- 
Ha, nocne nero nepenocm orOHb Ha pentì BToporo aujenona, 
a ynpaBnneMbiMii CHapnpaMii nopaxaiOTcn OTpenbHbie He 
yHHHTOxeHHbie perni, nposBHBunie ce6n b KOHTpaTaKe.

OTniiHMTenbHaq ocoSeHHOCTb apTiinnepiiiicKiix ynpaenne- 
Mbix CHapnpoB paapaSoTKii KBfl - cnocoSnocTb nopaxaTb 
pend no B3neTHO-miKnpyiOLpei1 TpaeKTopmi c nonapaHiieM 
CHapnpoB b BepxHKHO, HanMenee saipmpeHHyio npoexpmo 
pentì, hto opn HantiHiiti molphom ocKonoHHo-<t>yracHoii 6oe- 
Boii nacTti npiiBoptiT, KaK npasiino, k nopaxeHtito pentì.

yntiTbiBart nepcneKTHBHOCTb BbtcoKOTOHHoro opyxtin, b 
KBn pa3pa6oTaH ynpaenneMbtii cHaprtp «KpacHononb» Kanti-
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to 3min, each gun - an innovation in artillery tactics - chang­
ing fire position after two or three shots to diminish possible 
damage from a counterattack. Moreover, softening-up opera­
tions that conventionally make up a lion’s share of barrel 
artillery use on the battlefield, require high concentration of 
artillery, consume cost-prohibitive masses of ordnance and 
take a relatively long time (15min to 20min) give way to 2-min 
to 3-min surprise artillery fire killing all enemy priority targets.

After the initial attack, the same - smaller and more mobile 
due to lower ammunition load - artillery units that performed it 
engage in close-quarters missions, killing enemy personnel, 
newly revealed combat vehicles, and weapon emplacements 
(machine guns, grenade/rocket launchers) on the forward 
edge, using guided projectiles against separate surviving tar­
gets revealed in an enemy counterattack.

All KBP-designed guided artillery projectiles dive at the ter­
minal stage before engagement to hit the target from upside 
where most targets are the most vulnerable. The powerful 
high-explosive/fragmentation warhead ensures first-round kill 

for most types of targets.
Aware of high exportability of 

such systems, KBP has 
designed a 155-mm Krasnopol 
version compatible with the 
U.S. M109A1-6, South African 
G5/G6, Swedish FH77, French 
TRF1, and other non-Russian 
artillery systems. The only dif­
ference between the 155-mm

152- mm ynpaBnaeMbiil 
apTMTinepnucKnii CHapw 
«KpacHono/ib»
152-mm Krasnopol 
guided projectile

no3Bo.nn.no
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Spa 155 mm, npefl,Ha3HaHeHHbiut aha cipenbSbi M3 TaKnx apT- 
cuctsm, KaK M109A1-6 (CLUA), G5/G6 (IOAP), FH77 (LUee- 
pufl), TRF1 (<t>paHLtna) n apyrnx.

KoHCTpyKTWBHO YAC «KpacHono/ib» Kann6pa 155 mm ot.hu- 
Haeica ot YAC «KpacHononb» KannSpa 152 mm fluaMeipoM 
oSwpMpyiOLLiero noacxa w HanMHMeM p,ononHMTenbHoro qeH- 
TpupytOLpero noacxa Ha Kopnyce Soesoti sac™.

CHapap «KpacHononb», /pinna KOToporo So/ibwe, hbm /pin­
na LUTaTHoro HeynpaBnaeMoro cnapa/ta, pa3MeiqaeTCs b 
Soeyxaa/iKax miaTHbix caMoxo//Hbix aprcncTeM KannSpos 
152 n 155 mm, Tax KaK oh BbinormeH b BH//e,qByx otcokob, Sbi- 
CTpo coe/inHAioipnxcA Mexpy coSon BpyHHyio nepep aapsxa- 
nneM. no/ioSHbin Bapnam pa3MemeHna xota n He no3BonaeT 
oSecnennTb aBTOMaTnanposaHHoe sapaxanne, o/p/axo He 
TpeSyeT//opaSoTOK piTambix aprcncTeM.

KoMiPieKC «KpacHono/ib» npon3BOflHTCA cepnnno n nonb3y- 
eTca ujnpoKHM cnpocoM Ha Mex/tynapo/iHOM pbiHKe opyxna.

B to xe epeMA onbiT npnMeHenna KOMnneKca «Kpacno- 
nonb» b paannHHbix KnnMaTnMecxnx n penbe<t>Hbix, a Taxxe b 
SoeBbix yc/iOBnax, no3Bonnn BbipenHyrb pa// TpeSosannn, 
HanpaBneHHbix Ha pa/ibHenLuee coBepweHCTBOBanne komit- 
nexcoB ynpaBnaeMoro apTnnnepnncKoro Boopyxenna:

- aBTOMaTnanpoBaHHoe aapaxanne YAC npn npnMenennn b 
caMOxopHbix raySnpax;

- noBbuuenne SoeBoro MorymecTBa;
- noBbiLuenne nacTOCTn SoeBoro npnMenenna.
3thm TpeSoBaHMRM OTBenaeT paspaSoTannbin c ncnonbaoea- 

HneM HOBeniunx TexHonornn n opnrnnanbHbix TexHnnecxnx pe- 
wennn YAC «KpacHononb-M1», nMeiou/nn Macco-raSapnTHbie 
xapaKTepncTnxn nrraTHoro OcP CHapapa. npn stom Boesak nacTb 
no CBoeMy MorymecTBy npeBoexopnT BH YAC «Kpacnono/ib».

Cospanne YAC «KpacHnonb-M 1» c raSapnTaMn, noaBonaio- 
ipnMn paaMetpaTb ero b uiTaTHbix Soeyx/ia/iKax Sea /xenenns 
CHapapa Ha pea OTcexa, noaBonaeT:

- yMeHbPinTb BpeMA noproTOBKn k CTpenbSe b 2-3 paaa;
- noBbicnTb CKopocTpe/ibHOCTb b 1,5-2 paaa;
- noBbicnTb KoannecTBO YAC b SoexoMnneKTe b 2-3 paaa.
HpnMenenne coBeptueHHon cncTeMbi ynpaBPenna YAC 

«KpacHononb-M1» noasonneT oSecnennTb CTpe/ibSy npn So- 
nee nnaKon BbicoTe oSnaHHOCTn n po 30% yBennnnTb nacTO- 
ry ero SoeBoro npnMeneHnq.

Krasnopol and its 152-mm parent version is the larger diameter of 
the obturating band and an additional aligning band.

The Krasnopol, though typically longer than most conven­
tional unguided artillery munitions, is accommodated in 
ammunition stowages of Russian 152- and 155-mm self-pro­
pelled artillery systems because it is made of two parts clipped 
together before loading the gun. This denies the crew of load­
ing automation provided in most modern systems but still 
allows them to use the Krasnopols without upgrading 
stowages and loading systems.

The Krasnopol is a mass-produced and highly exportable 
weapon, due to which the designer had an extensive experi­
ence of combat employment in diverse climatic and terrain 
conditions, which led to the following upgrades: compatibility 
with loading machines of self-propelled howitzers, higher fire­
power, and more frequent use, all realized in the new 
Krasnopol-M 1 of the same dimensions and weight as a routine 
high-explosive/fragmentation artillery projectile but with a 
warhead even more powerful than of the parent Krasnopol ver­
sion. The Krasnopol-M 1's full compatibility with the loading 
machines of self-propelled howitzers, lowers the preparation 
time two to three times, doubles the rate of fire, and triples the 
ammunition load of a typical howitzer. An upgraded fire control 
system ensures successful use of the Krasnopol-M 1 under 
heavy and low cloud cover and raise the frequency of use by 
up to 30%.

Guided artillery projectiles proved to be an effective weapon 
useful in battalion-to-regiment-level missions as well, which 
resulted in new medium-caliber guided artillery munitions with 
innovative coordinator gyros, autopilots, and homers: the 
120-mm Kitolov-2, the 122-mm Kitolov-2M, and a world-only 
120-mm Gran mortar shell compatible with rifled as well as 
smoothbore mortars.

The latter capability is the most important on restricted ter­
rain, such as mountains, where 120- and especially 152-mm 
artillery is rarely effective - not only because of low accuracy 
of unguided munitions but because each fire mission required 
loads of ordnance, which is cost- and effort-prohibitive in the 
mountainous environment, while high-accuracy mortars can 
be as effective with smaller ammunition loads, thus rendering 
higher mobility and ammunition endurance to platoons- and
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riepcneKTUBHOCTb ynpaBBAeMbix CHapAAOB c naaepHbiM no- 
nyaKTUBHbiM caMOHaBeflenneM n hx BbicoKue óoeBbie bosmox- 
hoctu Bbi3Bann co3flaHne Taicnx CHapaflOB aba apTCMCTeM 
noBKOBoro n óaTaBbOHHoro 3BeHa KannópoB 120 u 122 mm, hto 
noTpeOoBano paspaóoTKu hobbix ManoraSapuTHbix aneMeHTOB 
ÓOPTOBOH CHCTCMbl ynpaBBeHHA CHapAflOM - TUpOKOOpAHHa- 
Topa, aBTonunoTHoro Oboks, ronoBKn caMOHaBe/jeHWA. Bbmn 
ycneuiHO C03AaHbi ynpaBBAeMbie CHapAflbi n MUHa: «Khto- 
bob-2» - aba opyanCi KaBHÓpa 120 mm; «Khtobob-2M» - abb 
opyAnw KaBuiSpa 122 mm; ynpasBAeMaA Mima «rpaHb» - aba 
maAKOCTBOBbHblX H Hape3HblX MMH0M6T0B KaBHÓpa 120 MM, 
aHaBoroB KcrropbiM hh b Pocchh, hh 3a pyóexoM hbt.

npnMeHeHHe ynpaBBAeMoro apTHBBepuncKoro eoopyxe- 
HHA ABB MHH0M6T0B KaBHÓpa 120 mm HMeeT ocoóoe ananenne 
npn BeAeHHH ÓOeBblX AeHCTBHii B TpyAHOAOCTynHOH (CHBbHO- 
nepeceHeHHOH ropncTOii) m6cthocth, rAe ncnoBb3OBaHne ap- 
THBBepHH KaBHÓpa 120 MM, H B OCOÓeHHOCTH 152 MM, He BCe- 
rAa 3<t><t>eKTHBHO.

l/l3-3a óOBbworo pacceneaHHA LUTaTHbix (HeynpaBBAeMbix) 
OoenpMnacoB, h npexAe Boero mhh, BbinoBHenne óoeebix 3a- 
AaH MHHOMeTHbIMH nOAPa3A6BeHHAMH nOMHMO HX HH3KOH 
3<$>4>eKTHBHOCTH TpeÓyeT AOCTaBKH K MeCTy BeAeHHA OiHA 
ÓOBbworo HX KOBHHeCTBa. ri03T0My ynpaBBAeMOe MHH0M6T- 
Hoe BOOpyxeHne c pacxOAOM mhh b aocatkh pas MeHbiunM, 
mom npn npuMenennu HeynpaBBAeMbix mhh, abbactca KapAH- 
HaBbHbiM HanpaBBenneM noBbiineHHA 3cj>4>eKTUBHOCTH mhho- 
MeTOB KaBHÓpa 120 mm, b ocoóeHHOCTH npn BeAeHMH óoeBbix 
AencTBHii MOÓHBbHbiMH rpynnaMH b cocTaee bsboaob h pot, a 
TaKxe npn yAaaeHHH ot nyHKTOB OoennTaHHA.

ApTHBBepHHCKne ynpaBBAeMbie cnapAAbi, paapaóoiaHHbie 
KBn, no cnocoóy aapAxanna n nponaeoACTBy BbicTpeaa He 
OTBHHaiOTCA OT LUTaTHblX HeynpaBBAeMbix CHapAAOB. npn 
3tom b KanecTse MeTaTenbHbix Moryr HC00Bb30BaTbCA 3apA- 
Abl H3 HHCBa LUTaTHblX AHA COOTBCTCTByiOLUHX apTCHCTCM.

OcHameHne apTCHCTeM ynpaBBAeMbiMH CHapAAaMn He 
TpeóyeT H3MeneHUA LUTaTHon cTpyKrypbi apTHBBepnHCKnx 
noApasAeBeHHH. HeoóxoAUMOCTb npnMeHeHHA Baaepnoro 
ueBeyKaaaTeBA-AaBbHOMepa noApaayMeeaeT 3aMeny urraT- 
hoto AaBbHOMepa Ha JlLm, KOTopbiii ncnoBbayeTCA b Asyx 
pexHMax:

- AaBbHOMeTpnpoBaHHA no anaBornn co LUTaTHbiMM AaBb- 
HOMepaMn;

- BaaepHoro noAceeTa npn CTpeBbóe ynpaBBAeMbiMH cna- 
pAAaMM.

CoBpeMeHHaa cncTeMa ynpaeneHHA orneM — aanor 6o- 
eBOH 3<t>4>eKTHBHOCTH apTHBBepHH.

npn coaAaHHH KOMnBeKCOB ynpaBBAeMoro apTHBBepnn- 
CKoro BOopyxeHHA óOBbwoe BHHManne yAOBAeTCA paapa- 
óoTKe coBpeMeHHbix chctom ynpaeneHHA orneM, oóecneHH- 
BaioiAnx:

- MOÓHBbHOCTb HCnOBb3OBaHHA, B TOM HHCBe nOApa3A©Be- 
HHAMH H3 2-3-X HeBOBeK, ABA pa3B6AKH H ynpaBBeHHA 0TH6M 
B TpyAHOAOCTynHOH MeCTHOCTH;

- MHoroKaHaBbHOCTb ynpaBBeHHA;
- oOnapyxenne n onoanaeaHne peBeìi b Bioóoe BpeMA cyTOK;
- TonoreoAeaHHecKyio noAroTOBKy KOMaHAHO-HaÓBiOAa- 

TeBbHblX H OTHCBblX nyHKTOB (KHD h Oil);
- aBTOMaTH3HpOBaHHblH paCHeT yCTaHOBOK CTpeBbÓbl n 06- 

MeH HHc|>opMauHeH n KOMaHAaMH MexAy KHn h On.
3tMM yCBOBHAM OTBeHaeT pa3paÓ0T3HHaA B KBF1 HOCHMaA 

(pacneTOM H3 AByx HeBOBeK) cncTeMa ynpaBBeHHA orneM ap- 
THBBepnn b cocTase:

- Ba3epHbiii peBeyKaaaTeBb-AaBbHOMep;
- TenB0BH3H0HHbiH npnpeB;
- rnpoKOMnac;
- 3BM;
- annapaTypa cnyrHHKOBon HasnrapHn;
- UH<t>pOBaA paAWOCTaHLLHA.
npHMeHenne hochmbix komobokcob ynpaBBeHHA orneM cy- 

LpecTBeHHo pacLunpAeT OoeBbie bosmoxhocth cTBOBbHoii ap- 
THBBepnn.

company-level missions, which is key to success in mountain 
warfare.

The KBP-designed artillery projectiles employ the same 
loading and firing techniques as routine unguided projectiles 
and can use the same charges in separate-loading systems. 
Moreover, the use of guided munitions does not change the 
organization of an artillery unit: the only change is the replace­
ment of a conventional rangefinding sighting system by a new 
laser rangefinder/target designator that acts in the same man­
ner as the conventional system when unguided munitions are 
used.

A modern fire control system is key to success
Guided artillery weapons systems require modern fire con­

trol systems light and compact enough to be effectively used 
by a crew of two to three on any terrain, providing multi-chan­
nel control, ensuring an all-weather day/night target designa­
tion capability, topographic preparation of command and 
observation posts, and automated calculations and 
data/command exchange between command and observa­
tion facilities.

KBP offers a man-portable artillery fire control system for a 
crew of two men, which includes

- laser rangefinder/target designator;
- thermal sight;
- gyro compass;
- computer;
- satellite navigation system;
- digital radio terminal.
Man-portable artillery fire control systems make barrel 

artillery units more effective than ever.
The Krasnopol 152-mm guided artillery projectile
The Krasnopol-M1 152-mm guided artillery projectile

Tpynna 12 CpeflCTea ynpaaneHWH aoMCKaMM w opywweM
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Boenpnnacbi BoopyxeHns CyxonyiHbix bomck Army Munitions

KoMnneKC ynpaBJiaeMoro 
apiwinepuiicKoro BOopyxeHHH 
«KpacHononb»

npe,QHa3Ha4eH ana nopaxenwa nepBbiM BbiCTpenoM 6ea 
npncTpenKu nycKOBbix ycraHOBOK TaKTMHecKnx patter, t3hkob, 
BMil, apTMnnepMMCKMX opyanii, Katt aBuxyiunxcn (co CKopo- 
CTbto flo 36 km/h), raK n HenoflBUXHbix, pacnonoxeHHbix ot- 
KpbiTO m b oKonax, a raxxe SnMHaaxeii, moctob, nepenpas, 
HaABOitHbix nenen (SoeBbix, aecaHTHbix m rpancnopTHbix ko- 
paôneùi) Ha aanbHOCTnx ot 3 p,o 25 km.

The 2K25 Krasnopol 
guided artillery weapons 
system

The Krasnopol ensures a first-round kill of moving (maximal 
speed 36km/h) and stationary open and dug-in missile 
launchers, tanks, infantry fighting vehicles, and artillery 
pieces; dugouts, bridges, floating bridges, and surface ships 
at distances from 3km to 25km.

The Krasnopol does not require any changes in fire prepa­
ration, firing positions, and meteorological/topographic sup-

KoMnneKC «Kpacnononb» He npeatasnseT aononHMTenb- 
Hbix TpeSoBaHMM K oòopyaoBaHMio omeBbix noanuMU m ko- 
MaH/iHO-Ha6nK)flaTenbHoro nyHKTa, a TaKxe k tohhoctm Me- 
reo- m TonoreoflesMHecKoii noaroroBKn. Cipenbôa ynpasna- 
eMbiM CHapstaoM npoM3BOflMTcn KaK m3 SyKCMpyeMbix opy- 
flMii, raK m M3 caMoxoflHbix rayÔMU, KanMÔpoe 152 M 155 mm, c 
OTKpbITbIX MBM 33KpblTblX OmeBblX HO3MUMM.

ApTMnnepMs craHOBMTcn BbicoKOTOHHbiM cpeacTBOM nopa- 
xeHM9 ueneii, b tom MMcne aenxytanxea, npn yMeHbtueHMM:

- KOJiMsecTBa npMBneKaeMbix opyauii - b 2-3 paaa;
- pacxoaa ôoenpnnacoB - b 10-15 pas;

port, and is compatible with towed guns and self-propelled 
152- and 155-mm howitzers firing from enclsoed as well as 
open positions. The system renders barrel artillery smart­
weapons accuracy and requires two to three times as few 
guns, 10 to 15 times as few munitions, lowering the cost of 
each mission five to 10 times. All projectiles are dust- and 
water-proof and can therefore be used in any field conditions. 
The homer’s optical system is shielded by a nose cone jetti­
soned in flight.

The Krasnopol is also compatible with the ammunition 
stowages of standard self-propelled guns. Longer than a con-

- CTOMMOCTM BbinO/lHeHMA 
Soeebix 3aflaH - b 5-10 pas.

Ana MCKnoneHHH btimahma 
aTMoerJrepHOM epeflbi Ha 6op- 
TOByio annaparypy cnapaaa oh 
ubine-, snaro-, 6pbi3ro3aian- 
meH, hto He HaKnaatiBaeT or- 
paHMHeHMM Ha BpeM9 H3X0X- 
aeHMa cnapaaa b noneBbix yc- 
noBMax 6e3 KOHTeiiHepa npn 
noflroTOBKe ero k cipenbOe.

Ann 3atuMTbi outmkm ronoB- 
km caMOHaeefleHMa ot aarpm- 
HeHMa m noBpexaeHMM cHa- 
paa ocHaiueH hocobbim 6no- 
kom, OTflenneMbiM b noneTe.

«KpacHononb» yaoóeH npn 
pa3MemeHMM b SoesoM ot- 
aeneHMM CAO, noaroTOBKe k 
CTpenbSe m npoM3BoacTBe 
BbiCTpena.

Ann pa3MemeHMA b uiTaT- 
hom GoeyxnaaKe 6oesoro ot- 
aeneHMA CAO CHapna Bbinon- 
HeH b Bnae aeyx otcbkob -

Group 12 Fire control equipmentrpynna 12 CpeACTBa ynpaeneHM» BOMCKawu n opy*neM
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Boenpnnacbi HaseMHon apinnnepnn Field artillery ordnance

CHapHQHoro, BkniOHaiomero b ce6a Soeeyto nactb, paaroHHbiCi 
ABurareab u 6nox cra6ii/in3aTopoB, n oTceKa ynpaeneHnn (aBTo- 
nunoTHbiii 6/iok, ronoBKa caMOHaBefleHna, hocobom 6bok). O6a 
OTceKa CTbiKyiOTca nepea CTpenbôoü c noMOtubio ôbiCTpocBMH- 
HMBaioineroCH coeflUHeHun.

CocTaB KOMnaeKca:
- 152-mm ynpasaaeMbiki apTunnepnuicKnii cnapsvj (YAC) 

30<P39 c naaepHOM nonyaKTUBHOü ronoBKoii caMOHaBeaenna:
- MeTaTenbHbiii 3apaa - cneunanbHbiü nan m3 ancna niTat- 

Hbix/yiA K0HKp©TH0w apTCHCTeMbi Kanuôpa 152 mm;
- naaepHbiti ueneyKaaaTenb-flanbHOMep (TlUfl) Tuna 1/120 

(1/122).

ventional round, it is separated in two parts (one includes the 
warhead, the booster, and the stabilizing unit, the other the 
autopilot, the homer, and the nose cone) clipped together 
before loading.

The system includes a 152-mm 3OF39 guided artillery pro­
jectile with semi-active laser-assisted homer; a specialized or 
standard 152-mm booster; and a 1D20 (1D22) laser 
rangefinder/target designator.

TaKTHKo-TexHHnecKwe xapaicrepncTm

Kannôp CHapsfla, mm

flanbHOCTb CTpenbCbi u3 apTunnepviMCKnx 
cncreM fl-20, 2C3M, A65, C19, G5/G6, 
M109, TRF1, km

flanbHOCTb noflcsera uenn naaepHbiM 
ueneyKaaaTeneM-flanbHOMepoM
1 fl20, 1fl22, DHY307, km:

TSHK
Kaiep

Cnoco6 nopaxeHua uenn

152 155

20-22

BeposTHOCTb nonaflaHnn cwapafla a uenb
Macca, Kr:

CHapaaa
EH/BB

flnnHa CHapnaa, mm

Boeaas nacTb

TeMnepaTypHbiü auanaaoH OoeBoro 
npnMeHeHMA, rpaa- C

7
20 

csepxy, no 
B3/ieTHO- 

nuiKnpyiomeii 
TpaeKTopnu 

0,7-0,8

50,8 51,3
20,5/ 6,4 

1305
OCKOnOHHO- 
rpyraCHas

or -40 or -40 
ao +40 ao +60

Caliber, mm
Range of fire
(D-20, 2S3M, A65. S19, G5/G6,
M109, TRF1), km
Laser rangefinding/target 
designation effective distance 
(1 D20, 1D22, DHY307) km, 
for target types:

tank
fastboat

Combat employment

Hit probability
Weight, kg:

round
warhead/explosive charge
Length, mm

Warhead type

Operational temperatures, ’C

152 155

20-22

7
20 

engages target 
from upside 

(dive)
0.7-0.8

50.8 51.3
20.5/6.4

1,305 
high-

explosive 
-40 -40 to
to +40 +60

KoMnneKc ynpaBjiaeMoro 
apTunneputicKoro BOopyxeHM« KM-1 
«KpacHononb-M1»

KoMnneKc «KpacHono/ib-M1» RBnneTcs flanbHeiitLiuM co- 
BepweHCTBOBaHkieM KOMnneKca «KpacHononb». TIpeAHa- 
3HaneH ans nopaxenun nycKOBbix ycTaHOBOK TaKTMHecKnx 
paKeT, apTuanepuiicKMX opyflnti u mmhomstob, pacno.no- 
XOHHblX OTKpbITO M 8 OKOnaX, 3aiflMUJ,eHHblX OrHOBblX TOH6K

The KM-1 Krasnopol-M1 
guided artillery weapons 
system

The Krasnopol-M1, a Krasnopol upgrade, ensures a first- 
round kill of moving (maximal speed 36km/h) and stationary 
open and dug-in missile launchers, tanks, infantry fighting 
vehicles, towed/self-propelled artillery pieces, and various 
field installations and fortifications.

Fpynna 12 Cpenciea ynpaaneHH» aoiiCKaMH h opy*weM Group 12 Fire control equipment
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Boenpnnacbi BoopyxeHHs CyxonytHbix bomck Army Munitions

155-mm ôyKcnpyeMan rayônua M3-146-1
155-mm M3-146-1 towed howitzer

155-mm ynpaBPBeMbiii CHapafl «KpacHononb»
155-mm Krasnopol guided projectile

noneeoro Tuna, TaHKOB, CAY, 
5MF1 n BTP Ha MecTe u b 
flBMXeHMn CO CKOpOCTblO AO 
36 km/h.

CocTaB KOMnneKca:
- 155-mm ynpaBnsteMbiw 

apTnnnepniicKMii CHapaA 
(YAC) K155 c naaepHoii no- 
nyaKTUBHoCi ronoBKoti caMO- 
HaBeaeHna;

- MeTaTe/ibHbiii 3ap«A - 
cnepnanbHbiii nnn n3 nncna 
uiTaTHbix ana KOHKpeiHOM 
apTcwcTeMbi Kannôpa 155 mm;

- naaepHbiti ueneyKaaa- 
Tejib-aanbHOMep (JlLl/1) Tuna 
1/120 (1/122).

The system includes a 
155-mm K155 guided 
artillery projectile with 
semi-active laser-assisted 
homer; a specialized or 
standard 155-mm booster; 
and a 1D20 (1D22) laser 
rangefinder/target desig­
nator.

Kann6p, mm

/laribHOCTb dpenbCbi m3 apTHruiepnriCKMx 
cncTeM G5/G6, M109, FH77B, km

Cnoco6 nopaxreHMH penn

BeposTHocTb nonaaaHMH CHapnaa b pens
Ha Pa/lbHOCTH AO 12 KM
Ha panbHOCTH csbiuie 12 km no peau,
ABMxyuAeiicH co CKOpocrbio no 36 km/h

/UiMHa CHapHfla, mm

Macca, kf:
CHapH.ua
BH/BB

Boesas wacTb

PaaMemeHue b unaTHbix 6oeyK/iaaKax CAO 
Bma ycTaHOBOK crpenbôbi
3apnx<aHne
TeMnepaTypHbivi ananaaoH SoeBoro 
npnMeHeHnn, 'C

155 Caliber, mm 155

22-25
Range of fire
(G5/G6, M109, FH77B), km 22-25

CBepxy, no Combat employment engages target
B3neTH0- from upside (dive)
nnKnpyioiaeü 
TpaeKTOpHH Hit probability:

up to 12km to the target 0.8-0.9

0,8-0,9 over 12km to a target moving 
at up to 36km/h no less than 0.6

He Menee 0,6 Length, mm 960

960 Weight, kg:
round 45

45 warhead/explosive charge 22/ 8.5
22/8,5 Warhead type high-explosive
OCKOAOHHO- Fits in with self-propelled artillery
4>yracHan ammunition stowages yes
oôecneHMBaeTCH Fire setting automatic
aBTOMaTMHeCKMÜ Loading automatic
aBTOMaiMnecKoe Operational temperatures, "C -40 to +60

or -40 ao +60

Tpynna 12 Cpeacrea ynpaenenna bomckbmm h opywwcM
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Boenpunacbi HaseMHOìi aprnnnepnn Field artillery ordnance

KoMnneKC ynpaBjiaeMoro 
apTMjinepwiicKoro BOopyxeHns 
«KWTOJ1OB-2M»

The Kitolov-2M 
guided artillery weapons 
system

npeAHasHaHeH ana nopaxe- 
HM9 oflUHOHHbix M rpynnoBbix He- 
nOfl,BMXHblX M flBMXyiUMXCB, 6po- 
HUpOBaHHblX W HeSpOHUipOBaH- 
Hbix peneri n nHxenepHbixcoopy- 
xeHMri. KAB «KnTonoB-2M» ab- 
riAeTCA eflMHCTBeHHbiM b Mwpe 
KOMnneKCOM ynpaB/tneMoro 
BOopyxeHna, ncnoribayeMbiM 
Zina CTpenböbi M3 ninpoKO pac- 
npocTpaneHHbix apTnnnepnü- 
ckhx cncTeM xannGpa 122 mm.

The Kitolov-2M, the 
world-only artillery weapons 
system compatible with 
widespread 122-mm guns, 
is effective against station­
ary and moving unarmored 
and armored vehicles or 
groups of vehicles, and 
against field installations 
and fortifications.

KannSp CHapsfla, mm
MaxcnMaribHas paabHOCTb crpenböbi, km

Cnocoß nopaxenwa uenn

BeposTHOCTb nonanaHns CHapapa b pens
Boesaa lacrb
Macca, kc:

CHapaaa
BH/BB

TeMnepaTypHbiü pnanaaoH Soesoro 
npnMeneHMA, *C

122
12
csepxy, no
B3neTHO- 
nnKnpyiomeü 
TpaeKTopnn 
0,8-0,9 
ocKonosHO-tpyracHaa

28 
12,25/5,3

or -20 ao +60

Caliber, mm 122
Effective range, km 12
Combat employment engages 

target 
from upside 
(dive)

Hit probability 0.8-0.9
Warhead type
Weight, kg:

high-explosive

round 28
warhead/explosive 
charge 12.25/5.3

Operational temperatures, ’C -20 to +60

KoMnneKC ynpaenneMoro
BoopyxeHWA «KacTeT»

The Kästet guided artillery 
weapons system

npe/tHasHaneH pan noBbiiuennn ßoeBoü erpcpeKTMBHOCTn 
100-MM npoTnBOTamcoBbix nyuieK MT-12 (T-12H) n nopaxaeT 
ynpaBnaeMori paKeTOÜ, BbiCTpennBaeMori H3 CTBona nyiuKM,

The Kastet was developed for the standard 100-mm MT-12 
(T-12N) antitank guns. With the Kastet, the gun fires an anti­
tank missile effective against modern tanks, ensuring a pow-

Fpynna 12 Cpenciea ynpaeneHU» aoMCKaMH h opyMHeM Group 12 Fire control equipment
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Army Munitions£ 1 Boenpnnacbi BoopyxeHnri CyxonyTHtix bomck

coBpeMeHHbie tshku, ocHameHHbie annaMHMecKoii aatuuToCi, 
ManopasMepHbie u,enn - MHxenepHbie saiuMTHbie coopyxe- 
hm9, TaHKM b oKonax Ha aaabHocTAx ao 4000 m.

KoMnnexc He TpeSyeT flopaSoTOK nymeK m cneuManbHon 
nOAroTOBKM mx k crpejibGe. MoxeT npMMeHHTbCa ana nyujKM, 
HaxoAfliueMca Ha oi-hcbom dosmumm.

CocTaB KOMnneKca:
- BbicTpen 3y5K10M c ynpasnneMOM paxeTOM 9M117M;
- HaseMHaa annapaiypa ynpasneHMa 9C53.

erful anti-reactive-armor capability, and also effective against 
small targets - various field installations and fortifications - at 
distances up to 4,000m.

The system requires no changes to or additional preparation 
of operational and field-deployed guns and includes a 
3UBK10M round with the 9M117M missile and the 9S53 fire 
control unit.

XlanbHOCTb CTpenbóbi dTYP, m 
BpoHenpoGnBaeMOCTb, mm 
DpeoaoneHwe AMHaMUHecKoù aammbi 
CncieMa ynpaBneHns

rioneTHoe speMB Ha 4000 m, c

Anma BbicTpena, mm

Macca Bbicipena, kc

100-5000
600
o6ecneHWBaeTC9 
nonyaBTOMaTH- 
HecKart, no nyny 
nasepa 
13,5 
1140 
27

Missile range of fire, m
Armor penetrating capability, mm 
Anti-reactive-armor capability 
Guidance system

Flight time at 4,000m, sec
Overall length, mm
Weight, kg

100-5,000
600
yes
semi-automatic 
laser-assisted
13.5
1,140
27

Tpynna 12 CpeACTBa ynpaaneHM» soucKaMM u opy*neM Group 12 Fire control equipment
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KoMnneKC ynpaB/iaeMoro BoopyxeHua 
«PpaHb» ana mmhomgtob
Kannópa120 mm

The Gran guided
weapons system for 120-mm 
mortars

npeflHaaHaneH Ann nopaxeHMA OAHHOHHbix n rpynnoabix 
HenoABnxHbix n ßBnxyiijMxcB, SpoHupoBaHHbix n HeópoHM- 
poBaHHbix peneri n nHxenepHbix coopyxennri npn CTpenbSe 
npaKTMHecKM H3 Bcex rnaflKOCTBonbHbix n HapesHbix muhomb- 
tob Kannópa 120 mm.

The system is effective against stationary and moving 
unarmored and armored vehicles or groups of vehicles, 
and against field installations and fortifications and can 
be fired from any rifled as well as smoothbore 120-mm 
mortar.

TaKTHKo-TexHtiHecKHe xapaKTepncTMi Basic Characteristics

Kannóp, mm

flanbHOCTb CTpenbóbi, km 
CnocoS nopaxeHnn nenn

ilnUHa MUHbl, MM
Boeaan sacra
Macca, Kr:

MMHbl
BH/BB

TeMneparypHbiñ «nanason Soeaoro 
npriMeneHnn, rpan. C

120 
1,5-9
CBepxy, no 
nnKnpyiOLueñ 
TpaeKTOpnu 
1200 
ocKonosHO-cpyraCHan

27 
11,2/5,3

OT -40 no +60

Group 12 Fire control equipment

Caliber, mm 120
Range of fire, km 1.5-9
Combat employment engages

Length, mm

target
from upside
(dive)
1,200

Warhead type high-explosive
Weight, kg: 

mine 27
warhead/explosive charge 11.2/5.3

Operational temperatures, ‘C -40 to +60

Fpynna 12 CpeqcTBa ynpaB/ieHUR BOMCKaMM h opy*weM

Knacc 1230 CwcTeMw (KOMnneKCbi) ynpaeneHWR opyxnew (ornew) Class 1230 Hre control systems, complete 177



Boenpnnacbi BoopyxeHnn CyxonyTHbix bomck Army Munitions

PoccnwcKaR KOHuenqun
MMnynbCHoii KoppeKqun

Russian Concept 
of Impulse Correction

B 60-e roflbi XX Bexa b Poccmm nanara paapaóoTKa oflHoro 
H3 HanpaBneHMü BbicoKOTOMHoro opyxna - uMnynbCHOii KOp- 
peKiinn. PoccnMCKaa Komtermna MMnyribCHOM KoppeKpun - 
RCIC-TexHonorna - ocHOBana Ha ynpasaeHMM ôoenpnnacoM 
Ha KopoTKOM OTpeaice KOHenHoro ynacTKa SannwcTHHecKOM 
TpaeKTOpMn. Ona ycneuiHo npuiMenaeTcs b npwHHTbix Ha soopy- 
xeHkte apTMnnepMÜCKMX m mmhomcthbix KOMnneKcax c 240-mm 
KoppeKTwpyeMbiMM SoenpMnacaMM «CMenbHaK» h 152-mm 
«CaHTHMeTp». KoMnneKCbi RCIC c nasepHbiM HaseaeHneM 
HaHa/iH nocTynaTb Ha soopyxeHne c Hasana 80-x to/iob.

B apTHnnepwiicKOM KoppeKTMpyeMOM cnaprme (KAC), bm- 
noriHeHHOM Ha 6a3e RCIC-TexHonormi, oSnaflaiomeM Ma- 
nbiM TexHHHecKWM pacceMBaHweM Ha 6annncTHHecKOM yta- 
CTKe norieTa, ocHameHHOM BbicoKOSHepreTMHecKOM paxeT- 
hom MMoynbCHOvi CHCTeMOM KoppeKUHM, TaKoe peweHwe pe­
ar H3yeicsi.

143 anann3a xapaxrepa peneri sepostTHoro npoTMBHMKa, 
nopaxaeMbix orneM ap™nnepnn ambmsmm c saxpbiTbix orne- 
Bbix nosMUHii, cneayeT, hto 3HannTenbHaa mx HacTb (60/iee 
70%) - oôbeKTbi SpoHeraHKOBoii tsxhmkm, pacnonoxeHHbie 
HaaanbHOCTBxoT 0,2-0,3 km ao 10-15 km OTHOCMTenbHO jim- 
hmm Ooesoro conpMKocHOBeHMa. flnst mx nopaxeHMsi Heoôxo- 
aMMO npaKTMHecKM npAMoe nonaaaHMe oanoro-Tpex cnapa- 
aoB cpeaHero Kann6pa. floaTOMy saaana MoaepHH3apMM 
aanbHoOoMHoCi apTMnnepMM c penbio acjxJreKTMBHoro nopa- 
XeHMB OpOHeTaHKOBOM TeXHMKM C 3aKpblTblX OiHCBblX OO3M- 
Pmm 6e3 npMMeHeHMB nasepnoro peneyKaaaHM« nsnaeTca 
npMOpMTeTHOM.

OanaKO, yHMTbiBaa nepcneKTMBHbie Meioabi m3ckmpobkm m 
pa3H006pa3ne peneii (dommmo OponeTaHKOBOM tgxhmkm, 
nyHKTbi CBB3M, KpenocTM, neutepbi, nnaBcpeacTBa, mocth, 
nepenpaBbi m ap-), aaaana coBepiueHCTBOBaHMsr m pacutMpe-

Impulse correction (or pulse correction) has been devel­
oped as part of Russian smart weapons programs since the 
1960s and evolved into the RCIC (Russian Concept of Impulse 
Correction) technology correcting the munition flight during a 
short terminal stage of flight. The concept has been effective­
ly used in gun and mortar systems firing 240-mm Smelchak 
and 152-mm Santimetr smart munitions. Laser-guided RCIC 
systems have been fielded since the 1980s.

The RCIC technological solutions have been implemented in 
low-dispersion jet-guided artillery projectiles.

The bulk of targets vulnerable to artillery fire from 
enclosed positions (over 70%) is armor at distances of

PoccMiicKasi KOHpenpMB MMnynbCHoii KoppeKpuii
Russian Concept of Impulse Correction

B ocHOBe KOHuenunn - ncnonb3OBaHne urraTHbix MGTaTe/ibHbix aapnAOB, paxeTHbix ABwraTeneii o6bmnoro paKeTHo-apTHnnepuwcxoro aoo- 
pyxeHUR n CHapHAa (SoeBoro MOAynn), aBTOMarnMecKw KoppeKTwpyeMoro c noMombio wMnynbCHbix paxeiHbix AB^raTeneii Ha 6annncTWMe- 
CKOii TpaeKTopwM: 3btohomho (npw Heo6xoAHMOCTW) no HeHaSntOAaeMoii uenw Ha cpeAHeM y*taCTKe noneTa m caMOHaBOA«merocn Ha ko- 
HeHHOM ynacTKe nonera no cwrHanaM ot CearwpocKonHoro MHAMKaropa xoopAWHaropa uenn
The concept is based on the use of standard boosters and rocket engines with a projectile guided in flight by pulse jet vanes independently (if 
the target is not visible, in midcourse) and at the terminal stage by the gyroless target indicator signal

Tpynna 12 CpeACTBa ynpaeneHMB BOMCKaMM m opy*neM Group 12 Fire control equipment
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Boenpunacbi HaseMHOu apinnnepnn Field artillery ordnance

122 MM 
«yrpo3a-1M» 

122-mm 
Ugroza-1M

240 mm 240 mm

«CMeribHaK-M» «CMenbHaK»
240-mm 240-mm

Smelchak-M Smelchak

152 MM 
«CaHTHMerp’ 

152-mm 
Santimetr

152 MM 
‘CaHTMMeTp-M' 

152-mm 
Santimetr-M

120 MM 
«Sera» 

120-mm 
Beta

130 MM 
«<t>npH» 
130-mm 

Firn

125 MM 
■Cokoji-1 
125-mm 
Sokol-1

hua npuMeweHUA cpep,CTB MoaepHU3aunu oôbiHHoü noneBoü 
aprunnepun Ha 6aae nonyaKTUBHoro caMOHaBeaeHMA c na- 
aepHbiM LieneyKaaaHMeM ociaeTCA aKTya/ibHoCi.

CaMbIM MOLUHblM H He HM6IOU4i4M MUpOBbIX aHa/IOFOB KOMrt- 
nexcoM BbicoKOTOHHOÜ CTBOJibHOw apTHnnepnw, peanu3OBaH- 
HbiM na 6aae RCIC-TexHonornu, b nacTOAinee spews ABnAer- 
ca poccMMCKMCi KOwnneKC «CwenbHaK» KoppeKTwpyeMoro ap- 
THnnepniicKoro soopyxeHUA c naaepnbiM HaeeaeHMew ana 
240-MM MMH0M6T0B C KOPpeKTHPyeMOki MMHOM B OÔbIHHOM 
CHapAXeHHM.

TaKMM oôpasoM, RCIC-TexHonornA npeaycMaTpnsaeT co3- 
aaHkie BbicoKOTOHHbix KoppeKTupyeMbix 6oenpnnacoB Mac- 
coBoro npuMeneHMA, cepwiiHoe nsroTOBnenne Kcrropbix Mor- 
rtO 6bl BeCTMCb B yanOBHAX BOMHbl M 6bl.no 6bl, B OCHOBHOM, 
opneHTwpoBaHO Ha ôesntoaHyio TexHonormo, a nx Maccnpo- 
saHHoe ôoeBoe ncnonb3OBaHne He Tpeôosano 6bi npuBJiene- 
HMA BblCOKOKBanM<t>HUMpOBaHHblX CneUUanHCTOB.

200m to 15km from the forward line. A successful engage­
ment requires one to three medium-caliber direct hits. Thus, 
effective anti-armor capability without laser target designa­
tion is precondition of successful artillery fire on the modern 
battlefield, though laser-assisted guidance and target des­
ignation remain high on the artillery agenda due to effective 
camouflage assets and a large variety of possible targets 
ranging from armor to fortresses, caves, installations, 
bridges etc.).

The Russian RCIC-based 240-mm Smelchak system for 
laser-guided conventional mortar shells is the world-only 
heavy smart barrel artillery system.

The RCIC technology is fully war-oriented, i.e. RCIC-based 
munitions can be mass-produced in the conditions of Code 
Red mobilization with little use of highly qualified workforce, 
and combat employment does not require qualified gun oper­
ators.

opyxnew (othsm)

Tpynna 12 CpeflCTBa ynpaaneHMR aoMCKaMM n opyxweM Group 12 Fire control equipment
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Boenpnnacbi BoopyxeHMA CyxonyTHtix bomck Army Munitions

152-mm BbiCTpenbi 3BO063 (66) 
c KoppeKTwpyeMbiM ockojiohho- 
cpyracHbiM cwapsiAOM 30038 
«CaHTUMGTp», «CaHTMMGTp-M»

ThG 3VOF63 (66) 152-mm rounds 
with the 30F38 guided 
high-GxplosivG/fragmGntation 
Santimetr/SantirnGtr-M projectile

ripeAHa3Ha4eHbi apa nopaxeHua SpoHMpoBaHHOü tsxhukm b 
paiioHax cocpeflOToneHMB, nycKOBbix yciaHOBOK m apicncTeM 
Ha omeBbix OO3MUHAX, nyHKTOB ynpasneHUA n cba3m, flonrospe- 
MeHHbix oöopoHMTenbHbix coopyxeHMÜ, moctob M nepenpaB.

CocTaB:
- BbtCTpen co 152-mm KoppeKTnpyeMbiM ocKonoHHO-<t>yrac- 

HbiM CHapaflOM 30<b38;
- nasepHbiii ueneyKasaTenb-flanbHOMep 1fl15 ( 1A20);
- cpeacTBa CHHxpoHMsauMM 1A35K, 1A35I4;
- cpeflCTsa paflHo (npoBOflHoii) cba3h: paßnocTaHLtuu 

P-107M, P-108M;
- nonesoü Tene<j>OH T-57 c KaöeneM F1-274M;
- 152-mm nyujKa-ray6nua Æ20, 2C3, 2C5.

The projectiles are used against groups of armor, artillery 
and missile systems, command/control/communication 
installations, heavy fortifications, and bridges.

The system includes:
a round with the 30F38 guided high-explosive/fragmenta- 

tion projectile;
a 1D15 ( 1D20) laser rangefinder/target designator;
1A35Kand 1A35I synchronizers;
radio communication means: R-107M and R-108M radio 

terminals;
the T-57 field telephone with the P-274M cable;
a 152-mm D20, 2S3, 2S5 gun-howitzer.

Cnocoö HaseßeHMA UMnynbCHaA KoppeKuuA

«CaHTMMeTp» «CaHTMM6Tp-M»
ApTMnnepMMCKMe 
CMCTeMbl A-20, 2C3M, 2C5 fl-20, 2C3M, 2C19

Kanubp, mm 152

2C19M1,2A65, 
2C33 
152

ZJanbHOCTb CTpenbóbi, KM 0,8-12,0 0,8-15-20

ZJanbHOCTb naaepHoro 
ueneyKaaaHHA, km 0,2-7,0

(B 3aBMCMMOCTM 
OT apTn^nepnHCKOvi 

CMCTeMbl)

0,2-10
Pacxoß 6oenpnnacoB
Ha nopaxenue penn, Bbicip. 1-3 1-3
ToHHOCTb nonanaHHA, 
(KBO), M 0,8-1,8 0,8-1,5
BpeMA caMOHaBeaeHnA, c 0,05-3 0,05-3
BpeMA nasepHoro 
peneyKasaHHA,c 1-3 1-3
Anma CHapAßa, mm 1195 940
Macca CHapA.ua, Kr 49,5 43,5
THT SKBMBaneHT 
óoeBOùi Mac™, Kr 8,5 12
CncreMa HaeeaeHMA nonyaKTMBHaA, nonyaKTMBHaA,

nasepHaA nasepHaA

Ha K0H6HH0M ysacTKe 
6annncTHHecKOü TpaeKTopnu

Santimetr Santimetr-M

Gun types D-20, 2S3M, 2S5, D-20, 2S3M, 2S19 
2S19M1,2A65, 

2S33

Caliber, mm 152 152

Range of fire, km 0.8-12.0 0.8-15-20 
(gun-specific)

Laser rangefinding 
effective distance, km 0.2-7.0 0.2-10

Number of rounds to kill 
the target 1-3 1-3

CEP, m 0.8-1.8 0.8-1.5

Homing time, sec 0.05-3 0.05-3

Laser rangefinding 
time, sec 1-3 1-3

Length, mm 1,195 940

Weight, kg 49.5 43.5

Warhead TNT equivalent, kg 8.5 12

Guidance semi-active 
laser-assisted

semi-active 
laser-assisted

Guidance technique pulse correction 
at the terminal stage

rpynna 12 CpeflCTea ynpaaneHns aoMCKawM w opyjKMCM

' Knacc 1230 CMCTGMbi (KOMnneKCbi) ynpaßnGHMfl opy*new  (ofhgm)

Group 12 Fire control equipment
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Boenpunacbi HaseMHOü apTunnepm Field artillery ordnance

KoppeKTMpyeMbM aprunnepuwcKHki
CHapsiA KOMnneKca «CaHTHMeTp-M1»

The Santimetr-M1 
guided artillery projectile

npe/iHa3HaHeH arm nopaxenna 6p0Hnp0BaHH0ü toxhukh b 
paüoHax cocpeaoTO4eHHA, nycKOBbix ycTaHOBKax n apicnc-
TeM Ha orHeBbix nosuuuax, nyHKTOB ynpasneHna n cbhsm, 
flonroBpeMeHHbix oôopoHUTenbHbix coopyxeHMü moctob u 
nepenpaB.

Lierib
Target

ynacTOK 
KOppeKunu 
Guidance stage

Cxewa cTpe/tbôbi KOMnneKCOM «CaHTWMeTp 
The Santimetr system firing pattern

OrpaxeHHoenaaepHoe
M3nyHeHne
Reflected laser beam

KoppeKTMpyeMwü 
apTMJUiepUHCKHW 
cuapajn
Guided projectile

Orueeafl 
noamiMA 
Gun posiion

SannucTMMecKWM 
ysacTOK nonera 
Ballistic stage

CpeflCTBfl CBB3M 
Communication 
facilities

CpeflCTBa CBR3M 
Communication 
facilities

KOMaHflHO- ’

Haônio/iaTeJibHHM nyHKT 
Command and 
observation post

CpeacTBa 

CMHXpOHH3aUHW 
Synchronization 
facilities________

Cpeflcwa

CWHXpOHW3aUHH 
Synchronization 
facilities_______

JlaaepHbiw ueneyKâ- 

3aTe/ib-flaJibHOMep 
Laser designator/ •* 
rangefinder ,

CHTHaa o 
npOM3BOfl- 
CTB6 BWCT- 
pena 
"Shot 
fired"

The projectiles are used against groups of armor, artillery 
and missile systems, command/control/communication 
installations, heavy fortifications, and 
bridges.

TaKTMKO-TexHMHecKHe xapakiepucTHkn

ApTnnnepnücKan cucieMa CAV 350, M-198, Gun types SAU 350, M-198,

Kannôp, mm 
flnnHa, mm

F-3, FH-70, 
M-109A1, A3, A5, A6 
155 
940 Caliber, mm

F-3, FH-70, 
M-109A1, A3, 
A5, A6 
155

Macca, kc 40,9 Length, mm 940
flanbHOCTb cipenbóbi, km:

MaKCUManbHas
(b 3aBncnMOCTM ot apTcucieMbi) 15-20

Weight, kg
Range of fire, km:

maximal (gun-specific)

40.9

15-20
MWHUManbHaB 2,0 minimal 2.0

Tun SoeBoü sacm OCKOBOHHO- Warhead high-

THT aKBMBaneHT, kl

ToMHOCTb nonaaaHuq (KBO), m

(jiyracHaq 
12
0,8-1,5 Warhead TNT equivalent, kg

explosive/ 
fragmentation 
12

CucTeMa HaBeaeHua nonyaKTUBHaa CEP, m 0.8-1.5

CepuuHoe npou3BoacTBO

nasepHan 
c UMnynbCHOü 
KoppeKuueCi 
c 2005 r.

Guidance

Operational since

semi-active laser- 
assisted with pulse 
correction
2005

Knacc 1230 CuoTeMbi (KOMnneKCw) ynpaaneuwa opyxuew (ornew) xnplete

rpynna 12 CpeqcTea ynpaeneHus aouCKaMM u opyxeew Group 12 Fire control equipment
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Boenpnnacbi BoopyxeHns CyxonyTHtix bomck Army Munitions

240-mm KoppeKTupyeMaa 
apTnnnepniiCKafl MHHa KOMnneKca 
«CMenbnaK»

npeflHa3HaHeHa ana nopaxenun SpoHeTaHKoeoii toxhukh 
b MecTax cocpeflOTOHeHna, nycKOBbix ycTaHOBOK n apTcnc- 
TeM Ha orHeBbix no3nunnx, nyHKTOB ynpaBneHnn u cba3m, 
aonroBpeMeHHbix oóopoHUTenbHbix coopyxenwii, moctob m 
nepenpae.

The Smelchak 240-mm guided 
mortar shell

The shells are used against groups of armor, artillery and 
missile systems, command/control/communication installa­
tions, heavy fortifications, and bridges.

ynpaBnaeMbiii
CHaprw

Guided projectile

CxeMa CTpenbób) KOMnnexcOM «CMenbnaK> 
The Smelchak system firing pattern

<t>a3a Guidance stage
Koppexpnn (less than 3 s)
iMenee 3 c)

Ue/ib Target

MatuHHa CTapujero 
otj^epa Garapew 

Battery officer’» - 
vehicle

JlaaepHbiCi 
ueneyxaaaTerib

Mamma KOMaHflnpa 
barapen

Battery commander's 
vehicle

Laser designator

KoMaHflHO-HaômoztaTenbHbiü 
nyHKT

Command/observation post

Gnnnnc 
pacceuBaHMS 
CHapSlflOB 
6ea KoppeKUMU

Projectile desper- 
sion pattern with­
out correction

Tpynna 12 CpeACTsa ynpaaneHMS aoMCKaMM h opy*neM Group 12 Fire control equipment
' Knacc 1230 OHCTùMbi (KOMnneKCbt) ynpasneHMfl opy^neM (othgm) Class 1230 Fire control, systems, complete182



Boenpunacbi HaseMHOü apinnnepnn Field artillery ordnance

TaKTMKO-TeXHHHeCKMe XapaKTepWCTWKM i Basic Characteristics

ApTHnnepitMCKas cncTeivia M-240, 2C4 Gun types M-240, 2S4
Kanußp, mm 240 Caliber, mm 240
flnnna, mm 1635 Length, mm 1,635
Macca, kf 134,2 Weight, kg 134.2
ÄanbHOCTb crpertbSbi, km: Range of fire, km:

MaKCMManbHas 9,2 maximum 9.2
MnHMManbHas 3,6 minimum 3.6

Tun Soeeoii nacTu cpyracHas Warhead high-explosive
THT 3KBMBaneHT, KF 32 TNT equivalent, kg 32
Tohhoctb nonaflaHnu (KBO), m 0,8-1,8 CEP, m 0.8-1.8
CncTeMa HaBeAennn nonyaKTHBHas, Guidance semi-active

ríase peas, laser-assisted with
c MMnynbCHOii pulse correction
KoppeKpneii Commissioning for use, year 1982

lipriHATne Ha BoopyxeHne, foa 1982

KoMnneKC KoppeKTwpyeMoro 
apTunnepuMCKoro BOopyxeHim «Bera» 
c nasepHbiM HaeefleHneM Ann 120-mm 
mmhomgtob Tuna 2C12

The Beta 2S12 
120-mm mortar 
laser-guided artillery 
system

npeaHasHaneH Arm nopaxenna Boopyxenun m bo6hhom 
TexHUKH, oôopoHMTenbHbix coopyxenuu, moctob m nepe- 
npas.

The shells are used against groups of armor, artillery 
and missile systems, installations, fortifications, and 
bridges.

Ta KTMKo -Te X HHHeCKMe Xapa tere puctmkm

ApTunnepnúcKMe cucreMbi MHH0M6T ™na 
2C12

Kannßp, mm 120
XlanbHOCTb CTpenbôbi, km 0,5-7,0
ßanbHOCTb nasepHoro ueneyKaaaHnn, km 0,2-7,0
ToMHOCTb nonaaaHns, (KBO), m 0,8-1,8
BpeM« caMOHaBeaeHna, c 0,05-3
BpeMs nasepHoro ueneyKasaHua, c 1-3
/ViMHa CHapana, mm 860
Macca mhhm, Kr flo 16
THT 3KBHBaneHT SoeBoü sacru, kf 5,0
CncTeMa HaBe,qeHH9 nonyaKTMBHaa, 

nasepHan
Cnocoó HaseneHHs MMnynbCHas 

KOppeKUMB Ha 
KOHeHHOM ytacTKe 
óannncTHsecKOìi 
rpaeKTOpHu

flanbHOCTb caMOHaBeaeHna, m AO 600

Artillery system 2S12 mortar
Caliber, mm 120
Range of fire, km 0.5-7.0
Laser rangefinding effective distance, km 0.2-7.0
CEP, m 0.8-1.8
Homing time, sec 0.05-3
Laser rangefinding time, sec 1-3
Length, mm 860
Mine weight, kg upto 16
Warhead TNT equivalent, kg 5.0
Guidance semi-active 

laser-assisted
Guidance technique pulse correction 

at the terminal 
stage

Homing distance, m up to 600

fpynna 12 Cpencrea ynpaeneHus aoncaaMn u opyxi Group 12 Fire control equipment
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Boenpnnacbi BoopyxeHMSi CyxonyrHbix bomck Army Munitions

KoMnneKC KoppeKTwpyeMoro 
apTHJinepwwcKoro BOopyxeKwa 
«OwpH-1 » flrm 130-mm nyweK Tuna M46

The Firn-1 130-mm
M46 gun laser-guided artillery 
system

npeflHa3Ha4eH ¿via nopaxennn 6pohmpob3hhom tcxhukm b 
Mecrax cocpeßOTOHeHMA, nycKOBbix ycraHOBOK m apicucTeM Ha 
orneBbix no3MUMAX, nyHKTOB ynpaBnsHMA m cba3h, floarospe- 
MeHHbix oöopoHUTenbHbix coopyxeHuùi, moctob h nepenpae.

The projectiles are used against groups of armor, artillery 
and missile systems, command/control/communication 
installations, heavy fortifications, and bridges.

ApTnnnepnüCKasi cncrewa M46 Gun type M46
Kann6p, mm 130 Caliber, mm 130
ZlanbHOCTb CTpenböbi, KM 0,8-24,0 Range of fire, km 0.8-24.0
XtanbHOCTb nasepHoro peneyKaaaHna, km 0,2-10 Laser rangefinding effective distance, km 0.2-10
ToMHOCTb nonaaaHiifl, (KBO), m 
BpeMs caMOHase/ieHus, c

0,5-1,8 
0,05-3 CEP. m 0.5-1.8

BpeMH aaaepHoro ueneyKaaaHwa, c 1-3 Homing time, sec 0.05-3

fl/inHa CHapnaa, mm 690 Laser rangefinding time, sec 1-3
Macca, Kr: 

CHapstaa 
öoesoro Moaynn

33,4 
ao 6,0

Length, mm
Weight, kg: 
round

690

33.4
THT aKBMsaneHT Ooeeoii Mac™, kf 5,0 combat module up to 6.0
CncTeMa HaBeaeHUA noayaKTMBHaA, Warhead TNT equivalent, kg 5.0

Cnoco6 HaBeaeHMs

ZtanbHocTb caMOHaBeaeHMB, m

naaepHaa 
nMnynbCHan KoppeK- 
UMA Ha KOHeHHOM 
ysacTKe 6aanncTn- 
HecKoii ipaeKTopvtH 
ao 600

Guidance

Guidance technique

Homing distance, m

semi-active laser- 
assisted
pulse correction at 
the terminal stage 
up to 600

KoMnneKC KoppeKTwpyeMoro 
BoopyxeHWB «yrposa-IM» 
c nasepHbiM HaBeflenweM fln« PC3O 
Tuna EM-21 «fpafl»

The Ugroza-1M BM-21 
Grad MLRS laser-guided 
artillery system

npeflHaaHaseH ann nopa- 
xeHMA xhbow ennui, apinn- 
nepwM ri HebpoHwpoBaHHoCi 
TexHMKM b paiioHax cocpe- 
flOTOHeHWA B TaKTHHeCKOW 
mybwHe bomck npOTHBHnxa.

The munitions are used 
against enemy personnel, 
artillery, and groups of unar­
mored vehicles in the tacti­
cal rear.

Tpynna 12 Cpepcroa ynpaeneHH« aoriCKaMH h opyxcHOM

Knacc 1230 CucreMbi (KOMnnexcbi) ynpaBnennfl opyjKHBM (othom)

Group 12 Fire control equipment
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Boenpnnacbi HaseMHOü aprnnnepnu Field artillery ordnance

Basic Characteristics

ApTunnepnücKue cucTeMbi Tuna BM-21
Kannöp, mm 122
flanbHOCTb CTpenbßbi, km 1,6-42,0
flanbHOCTb naaepHoro ueneyKaaaHMA, km 0,2-10
ToHHOCTb nonaaaHna, (KBO), m 0,8-1.8
BpeMA caMOHaBeaeHua, c 0,05-3
BpeMA naaepHoro ueneyKaaaHnn, c 1 -3
flnviHa CHapaaa, mm 2870
Macca, kt:

CHapAAa 66,0
SoeBoro MOflyna 21

THT aKBMBaneHT óoeBOií Haem, Kt 5,0
CucreMa HaeeAeHHA KOMÓnHnpoBaHHaA:

Cnocoó HaBeneHMB

- naccnBHan (no xapaxrepHOü 
KOH<t>nrypaunn BTT);
- nonyaKTMBHan, naaepnaq (npM 
CTpenbóe c aaKpwTbix On) 
nMnynbCHan KoppexuuA Ha ko-

flanbHOCTb caMOHaseaeHua, m: 
b naccnBHOM pexnMe

HeHHOM yaacTKe óannucTuaec- 
KOÜ TpaeKTOpHM

ao 600
b nonyaKTMBHOM pexnMe AO 1200

MLRS types BM-21-based
Caliber, mm 122
Range of fire, km 1.6-42.0
Laser rangefinding effective distance, km 0.2-10
CEP, m 0.8-1.8
Homing time, sec 0.05-3
Laser rangefinding time, sec 1-3
Length, mm 2,870
Weight, kg:
round 66.0
combat module 21

Warhead TNT equivalent, kg 5.0
Guidance combined: passive (target

Guidance technique

contour-based) with semi­
active laser-assisted (from 
enclosed firing positions) 
pulse correction at

Homing distance, m: 
passive mode

the terminal stage

up to 600
semi-active mode up to 1,200

KoMnneKC KoppeKTupyeMoro 
TaHKOBoro BOopyxeHMSi «CoKon-1 » 
c nasepHbiM HaBefleHweM abb 125-mm 
TaHKOBoii nyiuKU Tuna fl-81

The Sokol-1 125-mm 
D-81 tank gun 
laser-guided artillery 
munition

npeflHa3HaHeH 
Ana nopaxeHna 
6 p o h eia h ko b o m 
TeXHMKH npOTHB- 
HMKa.

The munitions 
are used against 
armor.

TaKTHKO-rexHUHecKHe xapaxTepucTHKw

ApTunnepnüCKMe cncreMbi TaHKOBaA nyujKa 
Tuna fl-81

Kanuóp, mm 
flanbHOCTb CTpenbóbi, km:

125

no ópoHeTexHMKe 0,1-5,0
no BepToneTaM 1,5-8,0
c aaKpwTbix noauiinñ AO 12

ToHHOCTb nonaASHMA, (KBO), m 
PacxoA óoenpunacoB

0,8-1,5

Ha nopaxeHiie nenn, sbicTp. 1-2
BpeMA caMOHaseAeHHA, c 0,05-1 (nacc.)
fliwHa CHapAAa, mm 675
Macca CHapAAa, kf 23,0
BpoHenpoöMBaeMOCTb, mm He Menee 700
CucTeMa caMOHaBeAeHUA KOMÓUHnposaHHaA:

- naccuBHaa (no xapaKTepHoii 
KOH<t>urypauuM BTT);
- nonyaKTMBHan, naaepHaA (npw 
CTpenböe c aaxpbiTbix Oil)

Cnocoó HasefleHus UMnynbCHaA KoppeKUMA Ha ko-
HeMHOM yiacTKe óannncTUMec- 
Koñ TpaeKTopnu

BpeMA naaepHoro peneyKaaaHUA, c 1 -3
XlanbHOCTb caMOHaseaeHHA, m:

b naccnBHOM pexnMe ao 200
b nonyaKTUBHOM pexnMe ao 500

Basic Characteristics

Gun type
Caliber, mm
Range of fire, km, target types:

armor
rotary-wing aircraft
from enclosed firing positions

CEP, m
Number of rounds to kill the target
Homing time, sec
Length, mm
Weight, kg
Armor penetrating capability, mm
Guidance

Guidance technique

Laser rangefinding time, sec
Homing distance, m:

passive mode
semi-active mode

D81 tank gun 
125

0.1-5.0 
1.5-8.0
upto 12 
0.8-1.5 
1-2
0.05-1 (passive) 
675
23.0
no less than 700 
combined: passive 
(target contour­
based) with semi­
active laser-assist 
ed (from enclosed 
firing positions) 
pulse correction at 
the terminal stage 
1-3

up to 200
up to 500

rpynna 12 Cpencrea ynpauneHH» u opyxueM Group 12 Fire control equipment
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BoenpMnacbi BoopyxeHus CyxonyTHblx bomck Army Munitions

Boenpunacbi k npoTMBOTaHKOBbiM opyflMAM

Antitank gun ordnance

100-mm BbiCTpen 3YBM10
c ópoHeóoMHbiM noflKannóepHbiM 
CHapsflOM 3BM24 k nyuiKe MT-12 (T-12) 

The 100-mm 3IIBM10 round with the 
3BM24 armor-piercing discarding sabot 
projectile (MT-12/T-12 antitank gun)

The round is used against armor.npeflHasHaneH zyia nopaxeHna SpoHMpoeaHHOii TexHUKH.

Basic CharacteristicsKite xâpâKTepMcr

Macca, Kr:
BbicTpena
cHaprma

flnuHa Bbicrpena, mm 
HanaabHaA CKopocTb, m/c 
flwanaaoH axcnnyaTaunoHHbix 
TeMnepaiyp, 'C

19,9
4,55
1140
1548

or -40 zio +50

Weight, kg:
round 19.9
projectile 4.55

Round length, mm 1,140

Muzzle velocity, mps 1,548

Operational temperature limits, ’C -40 to +50



Boenpunacbi HaseMHori aprnnnepnn Field artillery ordnance

100-mm BbiCTpen 3YBK8
c KyMynsiTWBHbiM CHapaflOM 3BK16
K nywKe MT-12 (T-12)

The 100-mm 3UBK8 round with 
the 3BK16 shaped-charge projectile 
(MT-12/T-12 antitank gun)

Dpefl,Ha3HaHeH a/ia nopaxenua SpOHupOBaHHOii tcxhukm, 
xhbom cwibt, 0opTncJ)MKaLjwoHHbix M MHxeHepHbix coopyxe- 
hmíí, orHeBbix noanpuii apTunnepnn, paxeTHbix ycTaHOBOK.

The round is used against armor, personnel, fortifications, 
installations, artillery, and missile launchers.

Macca, Kr:
BbiCTpena
CHapAAa

ipiMHa BbiCTpena, mm 
HananfaHan CKopocTb, m/c 
AnanaaoH aKcnnyaTapnoHHbix 
TeMneparyp, ’C

23,1
9,5
1284
1075

OT -40 flO +50

Weight, kg:
round 
projectile

Round length, mm 
Muzzle velocity, mps 
Operational temperature 
limits, 'C

23.1
9.5
1,284
1,075

-40 to +50

100-mm BbiCTpen 3YO012
c ocKonoHHO-c|3yracHbiM CHapsflOM 
30035 k nyujKe MT-12

The 100-mm 3UOF12 round with
the 3OF35 high-explosive/fragmentation 
projectile (MT-12 gun)

lipexiHa3HaHeH ajia nopaxeHM« xmbom cunbi, nonesbix yx- 
penneHHM, nnxenepHbix coopyxem/iM noneBoro Tuna, orHe­
Bbix no3Mi4UM apTMnnepMM, mmhomgtob, paxeTHbix ycTaHOBOx, 
nexoTHbix orHeBbix cpe^CTB npoTMBHUxa.

The round is used against personnel, fortifications, installa­
tions, guns/mortars, missile launchers, and infantry support 
means.

Tpynna 13 Boenpnnacbi. óoeabie sacTM patter h BspbiBMarbie BemecTBa

Knacc 1316Boenpwnacbi m apTMnnepwwcKwe Bbicrpenbi

Group 13 Ammunition and explosives

Class 1315 Ammunition, 75 mm through 125 mm



BoenpMnacbi BoopyxeHMn CyxonyTHbix bomcx Army Munitions

Macca, xr Weight, kg
BbicTpena 28,9 round 28.9
CHapsAa 16,7 projectile 16.7

flaMHa BbicTpena, mm 1284 Round length, mm 1,284
HanaribHaA cxopocTb, m/c 700 Muzzle velocity, mps 700
flnana3OH axcnnyaTaunoHHbix Operational temperature
TeMneparyp, ‘C OT -40 AO +50 limits, 'C -40 to +50

BbiCTpenbi 3YBK10, 3Y5K10M
C yHHCpHL4HpOBaHHOki npOTHBOTaHKOBOli 
ynpaBJiaeMOM paKeToii 9M117, 9M117M

npe,QHa3HaHeHbi aha nopaxeHMA bpoHeTaHxoBoii tbxhmxm, 
b tom Hucne ocHaineHHoui AnnaMMHecxoii 3atAMTOM, a Taxxe 
paannHHbix Manopa3MepHbix peneM (aot, ônMHAax m t.a.). 
BbiCTpenbi yHUTapHoro 3apAxaHMA.

COCTOAT M3 yHM0MLtMpOBaHHOM AHA BCOX MOAM<t>MXapMM 
BbicTpenoB paxeTbi 9M117M c raHfleMHOM xyMynATMBHOM 60- 
esoM HacTbio m rnnb3bi, BHyrpM xoTopoM pacnonaraeTCA Bbi- 
ujmShom 3apAA> npea,Ha3HaHeHHbiM aha opmashma paxeTe Ha- 
HanbHOM CKOpocTM. Paxera 3anycxaeTCA (BbiCTpenMBaeTCA) 
M3 CTBona 100-mm maflxocTBonbHOM npOTMBOTaHxoBOM nyw- 
XM MT-12, T-12H (KYB «KacTeT»).

ynpaeneHMe noneTOM paxeTbi (HaeefleHMe ee Ha penb) ocy- 
LpecTB/iaeTca no ayny naaepa 
annapaTypbi HaBeAeHMA c 
BblHOCHOM H03MPMM.

CMCTeMa ynpaBneHMA - no- 
nyaBTOMaTMHecxaa, noMexo- 
3atnMmeHHan. Satana one- 
paTopa (HaBOAHMxa) cboamt- 
ca x yzjepxaHMio nepexpe- 
ctma npMpena Ha periM, npn 
3tom paxeTa aBTOMaTMsecxM 
neTMT b none ynpaeneHMA na- 
3epHoro nyna, hcm AOCTMra- 
ercA BbicoxaA TOMHocTb no­
paxeHMA penM.

OcHapjeHMe Tanxa ynpas- 
AAeMbiM BoopyxeHMeM He 
TpeôyeT AopaSoTXM opyAMA m 
SoeyxnaflXM, He msmohact 
ero BHeujHero BMfla m aaeT 
npeMMyupecTBO no AaribHO- 
ctm cTpenbôbi no cpaBHeHMto 
C OÔblHHblM T3HX0M B 2-2,5 
paaa. 3to nosBonaeT Tanxy 
BblMrpaTb 6om AO BXOAa B 30- 
Hy 34><J>exTMBHoro otha tsh- 
XOB npOTMBHMXa.

The 3UBK10, 3UBK10M rounds 
(standard 9M117, 9M117M antitank 
guided missile)

The unitary rounds are used against armor, incl. that with 
reactive armor protection, and against small stationary targets 
like weapons emplacements and dugouts.

Al the rounds include a standard 9M117M antitank guided 
missile carrying a tandem shaped-charge warhead and a boost­
er. The missile is fired from the 100-mm MT-12 and T-12N 
(Kastet guided weapons system) smoothbore antitank guns 
and laser-guided by a separate operator.

The semiautomatic guidance system is immune to interfer­
ence and ensures high hit probability due to the simplicity of 
human operation (the operator has to hold the target in the 
cross hairs).

The upgrade of the tank’s weapons system does not require 
changes to the gun and ammunition storage, does not change 
the tank’s silhouette and gives a double (2.5) advantage in 
terms of effective range, which in effect renders the upgraded 
platform a stand-off capability on the battlefield.

Tpynna 13 BoenpMnacbi. óoeabte Macia paner a aapbiBMarbie aeutecraa Group 13 Ammunition and explosives
Knacc 1315 Eoanpunacw napnuinepnücioie Bbicrpena Class 1315 Ammunition, 75 mm through 126 mm

3YBK10 3YBK10M 3UBK10 3UBK10M
(C9M117) (c 9M117M) (9M117 (9M117M

MaKCMManbHas nanbHOCTb cipenbObi, m 4000 5000 missile) missile)
BpoHenpoÓMBaeMocTb Maximal effective range, m 4,000 5,000
no HopManM x SpoHe, mm — 600 Armor penetration capability,
CpeflHAA cxopocTb noneTa perpendicular to the armor, mm — 600
Ha MaxcMManbHyxj aanbHOCTb, m/c 350 300 Average flight speed,
Macca BbicrpenoB, xr 27,5 27,5 range maximal, mps 350 300

Round weight, kg 27.5 27.5
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Boenpunacbi HaseMHOM apTHnnepnw Field artillery ordnance

125-mm óoenpunacbi k óyKcupyeMOM rnaflKOCTBonbHOìi 
npoTMBOTaHKOBOM nyiiiKe «CnpyT-B»

The 125-mm round (Sprut-B towed smoothbore gun)

ripeflHa3HaHeHbi Ann nopa- 
xohma TaHKoa, ABHxymuxca 
nOflBMXHbIX U HenOflBMXHbIX 
SpoHupoBaHHbix peneri npa- 
MOM HaBOfl,KOÜ M C SaKpblTblX 
orHeBbix noamtnii.

ABTOMaTHKa nyniKM oôecne- 
MMBaeT CKOpOCTpenbHOCTb p,o 
6-8 BbicTpenoB b MMHyry.

flanbHOCTb npAMoro BbicTpena 
npn BbicoTe penn 2 m Bpone- 
óoriHbiM noAKann6epHbiM cnapn- 
AOM - 2000 m. MaKCMManbHan 
AanbHOCTb CTpenbôbi ockoaoh- 
HO-c|>yracHbiM CHapAAOM 
12200 m.

The round is used against 
armor and other armored tar­
gets (incl. from enclosed firing 
positions). The automatic load­
ing system ensures a rate of fire 
of up to 8rpm.

The effective range of an 
armor-piercing discarding 
sabot projectile at a height of 
2m is 2,000m, of a high-explo- 
sive/fragmentation projectile 
12,200m.

125-mm óoenpumacbi pasflenbHoro sapBxaHiiB
k caMoxoAHOM npoTHBOTaHKOBOki n y lu Ke 2C25 «Cnpyr-Cfl»

The 125-mm separately loaded rounds
(the 2S25 Sprut-SD self-propelled antitank gun)

npeAHaSHaneHbi ana nopaxeHMA 
SpOHWpOBaHHOM TeXHMKM M XHBOÜ 
cnnbi npoTHBHHKa b xoae BeAenuiA 
ôoeBbix fleüicTBMii noApasaeneHM- 
amm BO3AywHoro, MopcKoro p,e- 
caHTa, a Taxxe cnepnanbHbiMn 
noApa3AeneHM9Mn CyxonyTHbix 
BOMCK.

Ha 2C25 ycTaHOBneHO 125-mm 
rnaAKOCTBonbHan nytuKa 2A75. flns 
CTpenbSbi n3 nyujKn npwMeHAiOTCA 
cneAytOLpne BbiCTpenbi pa3AenbHO- 
ro 3apnxaHna:

- c 6poHe6oiiHbiMM noAKannóep- 
HbiMU CHapsiAaMn 3BBM3, 3B6M6, 
3BBM7, 3BBM8, 3BBM9, 3BBM11, 
3BBM12, 3BBM17;

- c KyMynATMBHbiMn CHapAAaMH 
3BBK7, 3BBK10, 3BBK16;

- c 0CK0n0HH0-4>yracHbiMn CHapAAaMw 3BO<t>22, 3BO<t>36;
- c ynpaBnneMOÌi paxeTori 3VBK14 (c 9M119), 3YBK20 (c 

9M119M).
Hanóonbiuaa npnpenbHan AanbHOCTb CTpenbôbi c noMO- 

Lpbio npnpenoB 1A40-1M nnn 1K13-3C cocTaenneT:
- 6pOHe6oÜHbiM noAKannBepHbiM CHapAAOM - 5000 m;
- KyMyjlATMBHblM CHapAAOM - 4000 m;
- ocKOAOHHO-cJiyracHbiM CHapAAOM - 5000 m;
- ynpaB/iAeMoii paxeToii (Tonbico c 1K13-3C) - 5000 m.
Han6onbLuaA npHpensHaA AanbHOCTb CTpenbôbi c noMO- 

LAbio HOMHOro npnuena TflH-4 - 1500 m.
MaKCHMa/ibHaa AanbHOCTb CTpenbSbi ocKonoHHO-<t>yrac- 

HblM CHapAAOM:
- c noMOLAbio ôoKOBoro ypoBHA - 9400 m;
- c 3apaHee noAfOTOBneHHori no3nunn - 12000 m.

The round is used against armor and per­
sonnel. Can be used in an airborne landing 
operation, in an amphibious assault opera­
tion, and in various special operations.

The 2S25 platform accommodates a 
2A75 125-mm smoothbore gun with a real 
rate of fire of 6rpm to 8rpm with automatic 
loading (up to 2rpm with manual loading).

The gun fires the following separately 
loaded rounds:

- 3VBM3, 3VBM6, 3VBM7, 3VBM8, 
3VBM9, 3VBM11, 3VBM12, 3VBM17 
(armor-piercing discarding sabot projec­
tiles)

- 3VBK7, 3VBK10, 3VBK16 (shaped- 
charge projectiles)

- 3VOF22, 3VOF36 (high-explo- 
sive/fragmentation projectiles)

- 3UBK14 (9M119 antitank guided missile), 3UBK20 
(9M119M antitank guided missile).

With the 1A40-1M or 1K13-3S sight, the effective range of an 
armor-piercing discarding sabot projectile is 5.000m; of a 
shaped-charge projectile 4,000m; of a high-explosive/frag- 
mentation projectile 5,000m; of an antitank guided missile (the 
1K13-3S sight is necessary) 5,000m; with the TPN-4 night 
sight, the effective range 
at night is 1,500m. With a 
clinometer sight, the 
maximal effective range 
of a high-explosive/frag- 
mentation projectile is 
9400m (up to 12,000m if 
the firing position has 
been specially prepared).

Tpynna 13 Boenpwnacbi, óoeBbie sacTM paxer m BspbiBMarbie BemecTBa

KÙ/IMÓpOM O1 75 MM /JO 125 MM BKHtOHHTBAbHO

Group 13 Ammunition and explosives

mm through 125 mm 189



Boenpnnacbi BoopyxeHnn CyxonyTHtix boîîck Army Munitions

BbiCTpenbi k 203-mm apTunnepniiCKUM cucTeiviaM

203-mm rounds for the artillery systems

203-mm BbiCTpe/i
c ocKonoHHO-cJoyracHbiM
CHapsiAOM 30043

ripeflHaaHaHeH /yin ynnHTOxenna (noflaenenun) apTunnepnn, 
mmhomstob, TexHMKH n XMB0Ü1 ennui b paùioHax COCpeflOTOie- 
HH9, TbutOB n opraHOB ynpasneHMa bowciomu, paspyiueHna no- 
neBbix n AonroBpeMeHHbix oSopoHurenbHbix coopyxeunh.

HHfleKCbi BbidpenoB: 3BOO34, c nonHbiM sapstflOM; 
3B0O42, c yMeHbtueHHbiM aapaaoM.

The 203-mm rounds with the 3OF43 
high-explosive/fragmentation 
projectile

The rounds are used against guns, mortars, groups of com­
bat vehicles and personnel, C4I structures, and fortifications. 
The 3VOF34 is a full-charge projectile; the 3VOF42 is a 
reduced-charge projectile.

Macca, Kr:
CHaprma 110
BB 17,8

MaKCUMaribHasaaribHOCTbCTpenbObi, km 37,4 
flnanaaoH aKcnnyaTapnoHHbix
TeMnepaTyp, ’C ±50

Weight, kg:
projectile 110
explosive 17.8

Maximal effective range, km 37.4

Operational temperature limits, "C ±50

Tpynna 13 Boenpnnacbi, ôoeBbte nacm paxeT n BspbiBsarbie BemecTBa

Knacc 1320 Boenpnnacbi h apinn/iepnncnne Bbicrpenbi KûliwÔpOM CBbiuje 125 mm

Group 13 Ammunition and explosives

Class 1320 Ammunition, over 125 mm190



Boenpnnacbi HaseMHOü aprnnnepMu Field artillery ordnance

203-mm BbiCTpen 3B0O35 
c ocKonoHHO-cfjyracHbiM 
aKTMBHO-peaKTUBHblM 
CHapaflOM 30044

The 203-mm 3VOF35 round 
with the 3OF44 rocket-assisted 
high-explosive/fragmentation 
projectile

npeflHa3HaHeH ana yHMHToxeHna (noflaBnewna) apninne- 
pMn, Mi/iHOMeTOB, TexHMKn n xhbom curial b paiiouax cocpe- 
AOTOHeHna, Tbinos n opraHOB ynpaBnenns BoiiCKaMM, paspy- 
ujeHna noneBbix n aonroBpeivieHHbix obopoHUTenbHbix co- 
opyxeHHii.

The round is used against guns, mortars, groups of com­
bat vehicles and personnel, C4I structures, and fortifica­
tions.

Basic Charac

Macca, Kr:
CHapnaa 102
BB 13,32

MaKCMManbHas nanbHOCTb CTpenbôbi, km 7,5 
flnanaaoH 3Kcn/iyaTaunoHHbix
TeMnepaTyp, "C ±50

Weight, kg: 
projectile 102
explosive 13.32

Maximal effective range, km 7.5

Operational temperature limits, ’C ±50

203-mm BbiCTpen c KacceTHbiM 
CHapflflOM 3-0-14 C OCKOnOHHbIMW 
ôoesbiMK aneMeHTaMM

The 203-mm rounds with the 3-0-14 
fragmentation submunitions 
cluster warhead

npeflHasHaueH ana nopaxenna orHeBbix noaminùi apTmi- 
nepniicKMx n MriHOMeTHbix SaTapeii, HebpoHnpoBartHbix 
peneti, xmboiî cnnbi n orHeBbix cpepCTB b onopHbix nyHK- 
Tax.

HHaeKCbi BbicTpenoB:
3BO<t>15, c noriHbiM sapaflOM;
3BO<t>16, c yweHbujeHHbiM aapaaoM.

The rounds are used against gun/mortar batteries, groups 
of unarmored combat vehicles and personnel.

The 3VOF15 is a full-charge projectile; the 3VOF16 is a 
reduced-charge projectile.

rpynna 13 SoenpHnacbi, ôoeabie HaciM panel u aapbiBMaTbie aeujecTBa

Knacc 1320 Boenpnnacbi M apmnnepHüCKHe Bucippnbt KannSpo« csbiuie 12S mm

Group 13 Ammunition and explosives

Class 1320 Ammunition, over 125 mm



Army Munitions

Macca, kt: Weight, kg:
CHapsfla 110 projectile 110
SoeBoro aneMema 1,4 submunition 1.4
BB b SoeBOM aneweHTe 0,23 Submunition explosive charge 0.23

KonnHecTBO Sceaux aneweHTOB, wt. 24 Number of submunitions 24
MaKCMManbHae nanbHOCTb
CTpenbSbl, KM 30,4

Maximal effective 
range, km 30.4

flnanaaoH aKcnnyaTapnOHHbix
TeMneparyp, ’C ±50

Operational temperature 
limits, "C ±50

BbiCTpenbi k 152-mm apTnniiepuwcKHM cucieMaM 
fl-20, MJ1-20, 2C3M, 2A65 m 2C19

152-mm rounds for the D-20, ML-20, 2S3M, 2A65, 
2S19 artillery systems

152-mm BbiCTpen 3BO072
c ocKonoHHO-c|jyracHbiM CHapaflOM 
30<t>45 n flanbHoóoMHbiM 3apnflOM 
k rayónqe 2A65 u caMOXoflHoii 
rayÓMMe 2C19

The 152-mm 3VOF72 long-range 
charge round with the 3OF45 
high-explosive/fragmentation 
projectile (2A65 gun;
2S19 self-propelled howitzer)

ripeAHa3HaHeH Ana yHUHTOxeHM« aprunnepniicKMX u 
MMHOMeTHbix baiapeui, cpeACTB F1B0, nycKOBbix ycTano- 
BOK TaKTMMeCKHX paK6T, SpOHMpOBaHHbIX OTHeBblX 
cpeACTB MOTonexoTHbix (nexoTHbix) u TaHKOBbix noApaa- 
Aenennii, Ana nopaxenna xmbom cunbi, noneBbix, <f>opTM- 
4>wKau,M0HHbix h APyrux oôopomiTenbHbix coopyxeHMii.

WHAeKCbi BbicTpenoB:
3BO<t>72 - c AanbHoSoiiHbiM aapaAOM;
3BO<t>58 - c nonHbiM aapaAOM;
3BO<t>73 - c yMeHbtueHHbiM aapaAOM.
BbicTpen KOMnneKTyerca BapbisareneM PFM-2M, MeraTenb- 

HbiM aapaAOM 4B82, AonycxaeTca yxynopKa BbicTpenoB b <J>yT- 
napw c nocneAyiOLAeii ymiaAKOM b MeTannuaecKnii hqaaoh.

Tpynna 13 Boenpwnacbi, óoeBbie nacm paxeT n BspbiBMaTbie aemecTBa Group 13 Ammunition and explosives

The round is used against gun/mortar batteries, air defense 
weapons, tactical missile launchers, armored combat vehi­

cles, personnel, and fortifica­
tions. The 3VOF72 is a long- 
range projectile; the 3VOF58 
is a full-charge projectile; the 
3VOF73 is a reduced-charge 
projectile.

The round carries the 
RGM-2M fuse, the 4B82 
booster charge, and can be 
packed into individual caes 
loaded into a metal tray.

............. ...s .......................Tg192



Boenpunacbi HaseMHOü apTHnnepuiu Field artillery ordnance

Macca, kc:
cHapsma
BB

MaKcnManbHan flanbHOCTb crpensóbi 
(2A65, 2C19), km

StptpeKTMBHOCTb fleÙCTBMS CHapAfla

flnanasoH 3Kcnnyarau,nOHHbix
TeMneparyp, "C

43,56
7,65

24,7 (3BO<t>72);
14,4 (3BOCP73);
19,4 (3B0O58) 
b 1,2-1,3 paaa 
Bbiiue, HeM y 0<t>C 
30025

±50

Weight, kg:
projectile
explosive

Maximal effective range (2A65, 2S19), km

Comparative effect

Operational temperature limits, ’C

43.56
7.65
24.7 (3VOF72);
14,4 (3VOF73);
19,4 3(VOF58) 
higher than the 
3OF25 high-explo 
sive/fragmentatio 
projectile by factor 
of 1.2-1.3 
±50

152-mm BbiCTpen 3BO096
c ocKonoHHO-cpyracHbiM CHapaflOM 
30064 w AanbHOÓOMHbiM sapaflOM 
k rayónue 2A65 n caMOxoflHoii 
rayónqe 2C19

The 152-mm 3VOF96 long-range 
charge rounds with the 3OF64 
high-explosive/fragmentation 
projectile (2A65 gun;
2S19 self-propelled howitzer)

npea,Ha3Ha4eH Ans yHUHTOxenns 
apTunnepnficKMx m MWHOMeTHbix 6ara- 
peii, cpeflCTB flBO, nycKOBbix ycTano- 
BOK TaKTMHeCKMX paKCT, SpOHMpOBaH- 
HblX OrHeBbIX CpeflCTB MOTOneXOTHblX 
(nexoTHbix) n TaHKOBbix noApasAene- 
hmm, Ann nopaxenna xmbom cunbi, no- 
•fieBblX, <t>0pTM4)MKaLtM0HHblX m ApyrMX 
o6opoHme.nbHbix coopyxeHMM.

WHfleKCbi BbiCTpenoB:
3B0O96 - c fla/ibHoôoiiHbiM 3apn- 

AOM 4B82;
3BOO97, c no/iHbiM aapriAOM 

54-BH-546;
3BO<i>98, c yMeHbiueHHbiM 3apsA0M 

54-B-546V.
Kopnyc cnapnaa M3roTaBnMBaeTca 

M3 CHapnAHbix CTaneii 6e3 TepMMHe- 
CKOM oSpaSOTKM. Be Ay LAMM nOBCOK 
KpenMTCfl 6ecKaHaB0HHbiM cnocoóoM.

BbiCTpen KOMnneKTyeTcn BspbieaTe- 
neM PFM-2M, MeTaTenbHbiM aapsiAOM 
4B82.

The rounds are used against 
gun/mortar batteries, air defense 
weapons, tactical missile launchers, 
armored combat vehicles, personnel, 
and fortifications.

The 3VOF96 is a long-range projec­
tile; the 3VOF97 is a full-charge pro­
jectile; the 3VOF98 is a reduced- 
charge projectile.

The case of the projectile is made of 
special steels without thermal treat­
ment, with fluteless rotating band.

rpynna 13 Boenpwnacbi, óoesbie hsctm patter m B3pbiBHaTbie BeiqecTBa 

Knacc 1320 Eoenpnnacbi m apTwnnepMMCKHe Bwcrpenbi Kannópow cabline 125 mm

Group 13 Ammunition and explosives

Class 1320 Ammunition, over 125 mm



Boenpnnacbi BoopyxeHMfl Cyxonymbix bomck Army Munitions

TaKTMKO- xapai

Macca, kf:
CHapwa
BB

MaKCMManbHaa AanbHOCTb crpenbôbi
(2A65, 2C19), km

3<t>ct>eKTHBH0CTb aeüCTBna CHapnaa 

flnanaaoH eKcnnyaraunoHHbix
TeMneparyp, "C

43,56
7,8

24,4 (3BO096);
20 (3BO097) 
b 1,3-1,5 paaa
Bbiiue, neM y O0C 
30045

±50

Weight, kg:
projectile
explosive

Maximal effective range (2A65, 2S19), km

Comparative effect

Operational temperature limits, ”C

43.56
7.8
24.4 (3VOF96);
20 (3VOF97) 
higher than the 
3OF45 high-explo- 
sive/fragmentation 
projectile by factor 
of 1.3-1.5 
±50

152-mm BbicTpen 3BO<t>91 c ocKonoHHO- 
4>yracHbiM CHapsiflOM 30061
c raaorenepaTopoM AOHHoro Bn^a
M flanbHOÓOMHblM sapaflOM
k apTnnnepniiCKUM cucTerviaM:
fl-20, 2C3M, MJ1-20, 2A65 n 2C19

npeAHa3HaheH aha yHntToxeHUA apTunnepuMCKMX n mmho- 
MeTHbix SaTapeü, cpeacTB flBO, nyckOBbix ycTaHOBOK Taktu- 

The 152-mm 3VOF91 
round with the 3OF61 
high-explosive/fragmentation 
long-range charge jet-assisted 
projectile (D-20, 2S3M, ML-20, 
2A65 and 2S19)

The rounds are used against gun/mortar batteries, air 
defense weapons, tactical missile launchers, armored combat

Fpynna 13 Boenpnnacbi, óoeBbie hhcth paxeT h B3pbiBM3Tbie BemecTBa Group 13 Ammunition and explosives

epuMCxue BHCTpenbi KanwÔpOM cBbiuje 125 mm Class 1320 Ammunition, over 125 mm194



Boenpnnacbi HaseMHOü aprunnepnu Field artillery ordnance

MecKnx paKeT, SpoHMpoBaHHbix orHeBbix cpeflCTB MOTonexoT- 
Hbix (nexoTHbix) m TaHKOBbix no/ipasfleneHMM, ¿pia nopaxenna 
xmbom cnnbi, noneBbix, 4>opTM<t>MKauMOHHbix m flpyrMX obopo- 
HMTenbHbix coopyxeHMM. Kopnyc CHapruja naroTasnuBaeTca 
M3 cnapauHbix craneñ 6e3 TepivinsecKOM oöpaöoTKM. Beßy- 
L14MM noacoK KpenMTca SecKanaBOHHbiM cnocoboM.

BbicTpen KOMnneKTyeTca BspbiBareneivi B-429, MeTarenb- 
HbiM 3apaflOM 4B82.

vehicles, personnel, and fortifications. The case of the projec­
tile is made of special steels without thermal treatment, with 
fluteless rotating band.

The round carries the V-429 fuse, the 4B82 booster charge, 
and can be packed into individual caes loaded into a metal 
tray.

Macca, Kr:
cHapana
BB

MaKCHManbHas aanbHOCTb cipenböbi 
(2A65, 2C19), km

3<t><t>eKTHBH0CTb ßeücTBna cHapa.ua

flwanaaoH aKcnnyaiauMOHHbix
TeMoeparyp, "C

42,86
7,8

29
b 1,3-1,5pa3aBbiuje, 
seM y OCDC 3O<P45

0T -50 no +40

Basic Characteristics

Weight, kg: 
projectile 
explosive

Maximal effective range 
(2A65, 2S19), km 
Comparative effect

Operational temperature limits, ‘C

42.86
7.8

29
same as 3OF45 high-explo 
sive/fragmentation projectile 
but at longer effective range

-50 to +40

152-mm BbiCTpen 3BO032
C OCKOBOHHO-CpyraCHbIM CHapaaoM 
30025 n nojiHbiM nepeMeHHbiM sapaAOM
K apTunjiepnkicKUM cucTeiviaM: 
fl-20, 2C3M, MJ1-20, 2A65 w 2C19

The 152-mm 3VOF32 rounds 
with the 3OF25 
high-explosive/fragmentation 
projectile (D-20, 2S3M, ML-20, 
2A65 and 2S19)

npeflHa3HaMeH flnn yHMHToxeHMrt (noflaeneHMst) apTMnne- 
PMMCKMX, MMHOMeTHblX M APyrMX OmeBblX cpeflCTB npOTMBHM- 
Ka, XMBOM CMrtbl, OÔbSKTOB Tbina M opraHOB ynpasneHMfl BOM- 
CKaMM, ana pa3pyi±ieHM9 noneBbix m aonroBpeMeHHbix obopo- 
HMTenbHbix coopyxeHMM.

The rounds are used against gun/mortar batteries and 
other fire assets, personnel, logistic/C4l networks, and for­
tifications.

The 3VOF32 is a full-charge projectile; the 3VOF33 is a 
reduced-charge projectile.

Tpynna 13 Boenpunacbi, óoesbie mscth paKeT h BapbiawaTbie BemecTBa Group 13 Ammunition and explosives
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Boenpnnacbi BoopyxeHn« CyxonyTHbix bomck Army Munitions

MHfleKCbi BbiCTpenos:
3BO032, c noriHbiM sapwoM;
3BO<t>33, c yMeHbLueHHbiM sapaqoM.
Moryr KOMnneKTOsaTbca paflH0B3pbiBaTeneM AP-5.

The round may be equipped with the AR-5 radio fuse.

TaKTMKO-TexHHHecKMe xapakTepncTuxn j

Macca, Kr: 
CHapa^a 43,56
BB 6,8

MaKcuManbHaa AanbHOCTb cipenbóbi 
(fl-20, MJ1-20, 2C3M), km 17,4
3tt>4>eKTHBHOCTb AeÜCTBMA CHapSfla a 1,5-2 pasa

flnana3OH aKcnnyaTaunoHHbix 
reMnepaiyp, ‘ C

Bbiwe, aeM y OOC 
53-00-540

±40

Basic Characteristics

Weight, kg: 
projectile 
explosive

Maximal effective range 
(D-20, ML-20, 2S3M), km 
Comparative effect

Operational temperature limits, 'C

43.56 
6.8

17.4
higher than the 53-OF-540 
high-explosive/fragmenta- 
tion projectile by factor of
1.5-2

±40

152-mm BbicTpen c KacceTHbiM 
CHapstflOM 3-0-23 c KyMynsTUBHO- 
OCKOBOHHblMM ÓOeBbIMM BTieMeHTaMW
M nonHbiM nepeMeHHbiM sapaßOM

The 152-mm rounds
with the 3-0-23
shaped-charge/fragmentation
submunitions cluster warhead

npeAHaanaHeH a/ia nopaxenus ópoHupoBaHHOñ toxhukh 
(TaHKM, CAY, BMfl, BTP) n >kubom cn/ibi. flpnivieHAioTCA Ans 
CTpenböbi na apTunnepnwcKux cu crew 2A65 n 2C19.

WHAeKCbi BbiCTpenos:
3BO28, c AanbHoóoüHbiM sapsflOM;
3BO29, c nonHbiM sapanoM;

The rounds are fired from the 2A65 and 2S19 guns against 
personnel and armor (MBTs, self-propelled guns, infantry 
fighting vehicles, armored personnel carriers).

The 3VO28 is a long-range projectile; the 3VO29 is a full­
charge projectile; the 3VO30 is a reduced-charge projec­
tile.

3BO30, c yMeHbiueHHbiM 3apaflOM.
BbicTpen KOMuneKTyeTcs MerareribHbiM 

3apsA0M 4582, KancynbHoii BTynKOÜ 
KB-13X KB-4.

Macca, Kr:
cHapsfla
SoeBoro aneMeHia
BB b óoeBOM aneweHTe 

KonmecTBO SoeBbix BneweHTOB, ujt. 
MaKcnManbHas aanbHOCTb cipenbôbi 
(2A65, 2C19), km

fluanasoH SKcnnyaiaunoHHbix 
reMnepaiyp, ‘C

42,8
0,36
0,042
40

21 (3BO28); 
14(3BO30)

±50

Weight, kg: 
projectile 
submunition

Submunition explosive charge 
Number of submunitions 
Maximal effective range 
(2A65, 2S19), km

Operational temperature limits, ’C

42.8
0.36
0.042
40

21 (3VO28): 
14(3VO30) 
±50

Tpynna 13 Boenpnnacbi, öoeßbte nacm paxeT n aapbiBMarbie BeinecTBa Group 13 Ammunition and explosives
' Knacc1320 Eoenpunacw n apTwuiepnúcKne BbiCTpenw xanwÓpOM CBbuue 125 mm Class 1320 Ammunition, over 125 mm196



Boenpunacbi HaseMHOü apinnnepnn Field artillery ordnance

152-mm BbicTpen c KacceTHbiM 
CHapflflOM 3-0-13 C OCKOJIOHHbIMh 
óoeBbiMH aneMeHTaMM w nojiHbiM
nepeivieHHbiM 3ap&AOM k 
apTunnepuPicKWM cwcTeMaM: 
fl-20, 2C3M, MJ1-20, 2A65 w 2C19

The 152-mm rounds
with the 3-0-13 cluster warhead 
and full reducidle charge 
(D-20, 2SZM, ML-20,

2A-65, 2S19 guns)

npexiHa3HaHeH /yin nopaxennn OTKpbiTO pacnonoxeHHoCi The rounds are used against unshielded personnel.
xnBOücnnbi. The 3VO13 is a full-charge projectile; the 3VO14 is a

HHfleKCbi BbicTpenoB: reduced-charge projectile.

Basic Characteristics

Macca, Kr:
CHapHna
SoeBoro aneweHTa

BB b SoeBOM aneMeme
KonuHecTBO SoeBbix arteMerrroB, lut. 
MaKChMaribHaa aanbHOCTb crpenbóbi 
(fl-20, MJ1-20, 2C3M), km 
3<t><t>eKTMBH0CTb fleÜCTBUfl cHapnna

fluanaaoH aKcnnyaraunoHHbix 
TeMneparyp, "C

41,4
1,4
0,23
8

14,5
b 3-4 paaa Bbinie, 
46M y 04>C 30d>25

±40

Weight, kg: 
projectile 
submunition

Submunition explosive charge 
Number of submunitions 
Maximal effective range 
(D-20. ML-20, 2S3M), km 
Comparative effect

Operational temperature limits, 'C

41.4
1.4
0.23 
8

14.5
higher than the 3OF25 high- 
explosive/fragmentation pro­
jectile by factor of 3-4

±40

152-mm BbicTpen 3BO14
c KacceTHbiM CHapsAOM 3-0-13
C OCKOJIOHHbIMM ¿OGBblMM SneMGHTaMM
14 yMGHbUJGHHblM HepeMGHHblM 
3ap&AOM k apTnnnepni4CKHM cwcTeMaM 
fl-20, 2C3M 14 MJ1-20

npeßHasHaueH ansi nopaxennn OTKpbiTO pacnonoxeHHoii 
XMBOM CMJlbl H HeSpOHUpOBaHHOií T6XHHKM.

The 152-mm 3VO14 
round with the 3-0-13 
fragmentation cluster 
projectile and changeable 
reduced charge (D-20, 2S3M 
and ML-20 guns)

The rounds are used against unshielded personnel and 
unarmored vehicles.

Fpynna 13 Boenpanacbi, óoeabie nacía paKei a aspbianaTbie aeujecTBa 

: Knacc 1320 Eoenpmiacbi m apTwnnepMMCKMe Bwcrpenbi KannfipOM csbime 125 mm 

■■■■■■■■■■■■■■■■■■■■■■■■■
Group 13 Ammunition and explosives
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Boenpnnacbi BoopyxeHMfl CyxonyTHbix bomck Army Munitions

BbiCTpen KOMnneKTyeTcn BspbieaTeneM flTM-75, Meia- 
TenbHbiM aapaaoM 54-BH-546Y, KancynbHofi BTynKoìi KB-4.

The round carries the DTM-75 fuse, the 54-BN-546U booster 
charge, and can be packed into individual caes loaded into a metal tray.

Macca, Kr:
CHapflfla
óoesoro sneMema
BapbiBMaToro BemecTsa b aneweHTe 

KonnnecTBO ôoesux aneMemoB 
MaKCMManbHaq AanbHOCTb CTpenbôbi, km 
3<t><feKTMBH0CTb AeÜCTBMA cnapana

flnanaaoH aKcnnyaTaunoHHbix 
reMnepaiyp, ’C

41,4
1,4
0,23
8
11
b 3-4 paaa Bbiuje, 
MeM y 0<t>C 30025

OT -40 AO +50

Weight, kg:
projectile 
submunition

Submunition charge 
Number of submunitions 
Maximal effective range, km 
Comparative effect

Operational temperature limits, ’i

41.4
1.4
0.23
8
11

higher than the 3OF25 high- 
explosive/fragmentation 
projectile by factor of 3-4

-40 to +50

KoMnneKTbi 152-mm BbicTpenoB 
co CHapsiflaMH 3P630-1-8
Ann nodaHOBKU KB w YKB paAUonoMex

npeflHasHaHeHbi aab Ae3OpraHM3aunn cncTeM ynpaBneHMS 
BoiiCKaMH npoTMBHMKa b TaKTHHecKOM 3Bene nyTeM nocTa- 
hobkh noiviex cpeflCTBaivi paAH0CB93n b KB n YKB Ananaaonax 
CTpenbóoùi H3 apTMnnepniiCKMX cuctom fl-20, 2C3M, 2A65 n 
2C19.

HHfleKCbi BbiCTpenoB:
3BPB38 - c aanbHOÓoùiHbiM aap^AOM 4B82;
3BPB37 - c noAHbiM sapsflOM 54-BH-546;
3BPB36 - c yMeHbiiieHHbiM 3apnflOM 54-5-546Y.
BbicTpen KOMnneKTyeTcn AMCTaHLtnoHHbiM B3pbiBaTeneM, 

KancynbHOii BTynKOü KB-13Y, KB-4.

152-mm 3RB30-1-8 SW 
and USW jamming 
artillery kits

The rounds are used in tactical electronic countermeasures 
operations by jamming short and ultrashort wavebands.
Compatible with the D-20, 
2S3M, 2A65, and 2S19 
artillery systems.

The 3VRB38 is the long- 
range charge round, the 
3VRB37 is the full-charge 
round, and the 3VRB36 is the 
reduced-charge round.

Tpynna 13 Eoenpunacbi. óoeBbte nacTu paiceT n BspbiBMaTbie Bemecrea Group 13 Ammunition and explosives

Knacc 1320 Boenpnnacw h apiwinepHMCKne BbtCTpenbi xanwÓpOM cawtue 125 mm Class 1320 Ammunition, over 125 mm198



Boenpunacbi HaseMHOü aprnnnepnn Field artillery ordnance

Basic CharacteristicsxapaKTe

Konnnecreo BbicrpenoB b KOMnneKTe, hit.
Macca cnapuna, Kr
flnana3OH paSoHnx nacTOT, MTu
Paanyc fleñCTBirn nepeAaTMMKa nowiex, m 
npOAOnxMTenbHOCTb paóoTbi nepeflaianxa, h 
MaKcuMa/ibHan «a/ibHOCTb CTpe/iböbi 
(2A65, 2C19), km

Ananason aKcnnyaTannoHHbix
TeMneparyp, "C

8
43,56
1,5-120
700
1

22 (4682);
13,5 (3BPB36);
18(3BPB37)

OT -40 fio +50

Number of rounds 
in one jamming kit 
Round weight, kg 
Operational waveband, MHz 
Jamming radius, m 
Jamming time, hours 
Effective delivery range 
(2A65, 2S19), km

Operational temperatures range, *C

8
43.56
1.5 to 120
700
1

22 (4B82);
13,5 (3VRB36); 
18(3VRB37)
-40 to +50

Fpynna 13 Boenpwnacbi, óoeabie nacía panel a aapbianalbie aemeciaa Group 13 Ammunition and explosives

Glass 1320 Ammunition, over 125 mm 199



Boenpnnacbi BoopyxeHns CyxonyTHbix bomck Army Munitions

152-mm Bbiorpen 3BO0486 c 
ocKonoHHO-cpyracHbiM CHapnflOM 30059 
ynyHuieHHOM aapoAMHaMMHecKon 
4>opMbi K nyuiKaM 2A36, 2C5

The 152-mm rounds 3VOF486 
with the 3OF59 high-explosive/ 
fragmentation projectile 
(2A36, 2S5 guns)

npe,UHa3HaHeH ansi yHH4Toxenn9 (noflaaneHUfl) apTMnne- 
PMMCKMX M MMHOMBTHblX ÓaTapeìì, ÖpOHUpOBaHHblX OTHCBblX 
cpeflCTB MOTonexoTHbix (nexoTHbix) n TaHKOBbix noapasaene-
HUM, XMBOM CMJlbl M OCHCBblX CpeflCTB B OHOPHblX OyHKTaX, ABB 
paspyiueHMfl noneBbix <t>opTM<t>MKai4MOHHbix m apyrnx obopo- 
HMTenbHbix coopyxeHMii npoTMBHMKa.

0HfleKCbi BbiCTpenoB:
3BO<t>86, c no/tHbiM sapaflOM 4X47;
3BO087, c yMeHbweHHbiM aapnflOM 4B80.
Kopnyc CHapriAa MsroTaBnMBaeTcn M3 cHapsiflHbix erari eri 

6e3 TepMMHecKOM obpaboTKM. Be/jyinnn oobcok KpenMTca 
óecKanaBOHHbiM cnocoboM.

BbiCTpen KOMnneKTyeicsi BspbiBarenew B-429.

The rounds are used against gun/mortar batteries, armored 
combat vehicles, personnel, fire assets, and fortifications.
The 3VOF486 is a full-charge projectile; the 3VOF87 is a 
reduced-charge projectile. The case of the projectile is made 
of special steels without 
thermal treatment, with 
fluteless rotating band.

The round carries the 
V-429 fuse.

TaKTMKO-TexHMMecKwe xapaKTepncTMKM Basic Characteristics

Macca, kt:
CHapflfla
BB

MaKCMManbHafl nanbHOCTb cipenböbi, km

fluanaaoH SKCnnyaTauMOHHbix
TeMoeparyp, C

43,8
7,8
30,5 (3BO086)
23 (3BO<t>87)

±50

Weight, kg: 
projectile 
explosive

Maximal effective range, km

Operational temperature limits, "C

43.8
7.8
30.5 (3VOF86)
23 (3VOF87) 
±50

152-mm BbiCTpen 3BO01O1
c ocKonoHHO-cpyracHbiM
CHapn^OM 30066 n nonHbiM 3ap«AOM 
k rayówqe fl-1

The 152-mm 3VOF101 full-charge 
round with the 3OF66 
high-explosive/fragmentation projectile
(D-1 howitzer)

npeflHa3HaHeH Ann yHMHTOxeHMn (noAaBneHMB) bpoHMpo- 
BaHHblX M npOTMBOTaHKOBbIX CpeflCTB, fleÜCTByiOAMX B nep- 
BOM aruenoHe, apTMnnepMMCKMx baTapen, xmbom cmjibi, ansi 
paapyujeHMH noneBbix m rJ>opTM<t>MKaiiMOHHbix coopyxeHMii.

Kopnyc MsroTaBnMBaeTca m3 CHapnflHbix craneü 6e3 repMOob- 
paóoTKM. BeßyinMii nostcoK Kpennrcs becKanaBOHHbiM cnocoboM.

Bbicrpen KOMnneKTyeTca B3pbiBaTeneM PFM-2M.B-90 mpm AP-5, 
MeTarenbHbiM aapnnoM 4B6.

The rounds are used against gun/mortar batteries, for­
ward edge armored combat vehicles, personnel, and fortifi­
cations.

The case of the projectile is made of special steels without 
thermal treatment, with fluteless rotating band.

The round carries the RGM-2M, V-90 or AR-5 fuse, the 4B6 
booster charge.

Tpynna 13 Boenpnnacbi, öoeßbie nacm paKeT n BspbiBMaTbie BeinecTBa Group 13 Ammunition and explosives
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Boenpnnacbi HaseMHOw apinnnepnn Field artillery ordnance

Macca, Kr:
CHapfl,na
BB

MaKCHMa/ibHafl aansHocrb cTpenbôbi, km 
flnanasoH SKcnnyaTapMOHHbix 
TeMnepaTyp, "C

40,5
7,8
13,7 (4B6)

±40

Weight, kg: 
projectile 
explosive

Maximal effective range, km 
Operational temperature 
limits, ’C

40.5
7.8
13.7 (4B6)

±40

130-mm BbiCTpen c ockojiohho- 
4>yracHbiM CHapnflOM 30033 
k noneBoii nyuiKe M-46

The 130-mm rounds with the 3OF33 
high-explosive/fragmentation projectile 
(M-46 field gun)

npeaHasHaneH ana yHUMTOxeHna (noflaaneHun) aprnnne- 
pUMCKnX H MUHOMCTHblX ÔaTapeiÎ, SpOHMpOBaHHbIX OrHeBbIX 
cpeacTB MOTonexoTHbix (nexoTHbix) TaHKOBbix noapaaaene- 
HMii, jkmbom cnjibi n orHeBbix cpeacTB, ana paapymeHUfl none- 
BblX <t>OpTM<t>HKaLlHOHHblX H ApyrMX OÔOpOHMTenbHblX coopy-
XeHWÜ npOTMBHMKa.

HnaeKCbi BbiCTpenoB:
3BOd>43, c noriHbiM aapsaotvi;

Tpynna 13 Boenpwnacbi, ôoeabie nacTH paxeT h BapbiawaTbie BemecTBa

The rounds are used against gun/mortar batteries, 
armored combat vehicles, personnel, fire assets, and fortifi­
cations.

The 3VOF43 is a full-charge projectile; the 3VOF44 is a 
reduced-charge projectile.

Group 13 Ammunition and explosives
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Boenpnnacbi Boopyxemw CyxonyTHbix bomck Army Munitions

3BOO44, c yMeHbineHHbiM aapriAOM.
Moryr KOMnneKTOBaTbca paAH0B3pbiBaieneM AP-5.

The round may be equipped with the AR-5 radio fuse.

TaKTMKO-TeXHHHeCKHe XapaKTepMCTMKH Basic Characteristics

Macca, kt:
CHapa/ia 33,4
BB 4,2

MaKCUManbHan AanbHOCTb crperiböbi, km 27,5 
flnanaaoH SKcnnyaraunoHHbix
reMneparyp, ’C ±40

Weight, kg:
projectile 33.4
explosive 4.2

Maximal effective range, km 27.5
Operational temperature limits, "C ±40

122-mm BbiCTpen 3BO082
c uenbHOKopnycHbiM ockobohho- 
c^yracHbiM CHapaßOM 30056 
noBbiLueHHoro MorymecTBa
w yMeHbiueHHbiM sapaAOM k rayóuue 
fl-30 n caMOXOAHOM rayónqe 2C1

npeflHaaHaneH atia noAaenennn u yHHHioxenna TaKWHecKHx 
cpeflCTB Hana/reHna, aprunnepnu u mhhom6tob npoTMBHHKa, xn- 
Bovi cunbi, ontesbix cpeflCTB n Soeeoii toxhuku Ha Mapiue, b Meciax 
cocpeflOToneHna n onopHbix nyHKrax, ana paapyweHun oóopoHM- 
TenbHbix coopyxeHuü noneBOro tuna n HaönoAaienbHbix nyHKiOB.

HHfleKCbi BbiCTpenoB:
3BOC&81, c noAHbiM sapBAOM;
3BO082, c yMeHbiueHHbiM aapaflOM 4B11.
Cpea sapbiBHaToro BeiuecTBa (BB) saKpsiT aniOMHHneBbiM 

CTaxaHHHKOM ana SeaonacHOCin aKcnnyaTaqHH.
BbicTpen KOMnnekTyeTca paAH0B3pbiBaieneM AP-5.

TaKTMKO-TexHHMecKMe xapaKTepi

The 122-mm rounds 3VOF82 
with the 3OF56 high-explosive/ 
fragmentation projectile 
(D-30 howitzer, 2S1 self-propelled 
howitzer)

The rounds are used against guns/mortars, stationary and 
maneuvering armored combat vehicles and personnel, fire 
assets, fortifications, and observation posts.

The 3VOF81 is a full-charge projectile; the 3VOF82 is a 
reduced-charge projectile. The round may be equipped with 
the AR-5 radio fuse.

The explosive charge is 
covered by an aluminum 
safety cup.

Basic Characteristics

Macca, kt:
CHapflAa 21,8
BB 4,0

MaKCMManbHaa aaribHOCTb crpenbôbi, km 15,3 (3B0O81);
12,8 (3BO4>82)

AnanaaoH aKcnnyaiaunoHHbix 
TeMnepaiyp, ’C ±40

Weight, kg: 
projectile 
explosive

Maximal effective range, km

Operational temperature 
limits, *C

21.8
4.0
15.3 (3VOF81 );
12,8(3VOF82)

±40

122-mm BbicTpen 3BO081 c ockojiohho- 
4>yracHbiM CHap«AOM 30O56 u nouHbiM 
sapaAOM k rayónue fl-30

flpeAHa3HaHeH Ann noAaßneHMA n yHHHTOxennn TaKiuie- 
CKMx cpeACTB HanaACHMa, apinnnepmi n mmhomotob npoTMB- 

The 122-mm 3VOF81 full-charge round 
with the 3OF56 high-explosive/ 
fragmentation projectile (D-30 howitzer)

The rounds are used against guns/mortars, stationary 
and maneuvering armored combat vehicles and per-
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HMKa, XUBOÜ CHrtbl, OrHeBbIX CpeflCTB H ÔOeBOiî T6XHUKH Ha 
Mapiue, b Mecrrax cocpeaoTOHeHus n onopHbix nyHKTax, ana 
paapynjeHMfl oôopoHUTenbHbix coopyxeHHü nonesoro Tuna h 
HaônioflaTenbHbix nyHKTOB. Cpea BapbiBHaToro BemecTBa 
(BB) aaKpbiT aniOMHHMeBbiM cTaxanoM SeaonacHOCTH 
aKcnnyaTauMM.

Moxer KOMnneKTOBaTbca pafl,noB3pbiBaTeneM AP-5.

sonnel, fire assets, fortifications, and observation 
posts.

The 3VOF81 is a full-charge projectile; the 3VOF82 is a 
reduced-charge projectile. The round may be equipped with 
the AR-5 radio fuse. The 
explosive charge is covered 
by an aluminum safety cup.

Macca, kt:
CHapAfla 21,8
BB 4,0

MaKCHManbHas aanbHOCTb crpenbObi, km 15,3
HasanbHaA CKopocTb CHapsfla
(cpeAHsa), m/c 690
flwanasoH aKcnnyarauMOHHbix
TeMnepaTyp, ’C ±40

Weight, kg:
projectile
explosive

Maximal effective range, km
Average muzzle velocity, mps 
Operational temperature 
limits, 'C

21.8
4.0
15.3
690

±40

KoMnneKTbi 122-mm BbiCTpenoB 
CO CHapHAaMM AJ1A HOCTaHOBKU 
KB h YKB paflwonoMex

122-mm SW 
and USW jamming 
artillery kits

ripeflHa3HaHeHbi xw aes- 
opraHMsauMM cuctcm ynpaB- 
neHMfl BOÜCKaMM npoTHBHnxa 
b laKTunecKOM 3Bene nyreM 
nocTaHOBKU noMex cpeflCT- 
BaM pafluocBsi3H b KB m YKB 
Anana3OHax CTpenbóoìi n3 ap- 
TnruiepuMCKnx cuctcm fl-30, 
M-30 H 2C1. BO3MOXHbl COB- 
MecTHan paspaboTKa m npo- 
M3B0flCTB0 C MHOCTpaHHbIMU 
napTHepaMw.

The rounds are used in tacti­
cal electronic countermea­
sures operations by jamming 
short and ultrashort wave­
bands. Compatible with the 
D-30, M-30, and 2S1 artillery 
systems.

KonwHecTBO BbicrpenoB b KOMnneKTe, lut. 8
Macca CHapsaa, kt 21,76
flnanasoH paóoHHX sacioT, Miu 1,5-120
Paanyc aehcTBna nepeaaTMMKa noMex, m 700
npoflonxMTenbHOCTb paôoTbi nepeaaTMWKa, h 1
MaKcnMaribHaA aaribHOCTb CTpenbôbi, km 15
flnana3OH aKcnnyaTaunoHHbix
TeMnepaTyp, ’C ±40

Number of rounds in one jamming kit 8 
Round weight, kg 21.76
Operational waveband, MHz 1.5 to 120
Jamming radius, m 700
Jamming time, hours 1
Effective delivery range (2A65, 2S19), km 15
Operational temperatures range, "C ±40
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Boenpwnacbi k LUTypMOBOMy opyfluto
TIoa niiypMOBbiM nexoTHbiM opyqneM noHUMaiOT opyflue, 

ornuHatomeeca Manoü Maccoü u hm3koü oanbHocTbio 
CTpenbôbi, HaxoAStineeca b ßoeBbix nopaßKax nexoTbi, conpo- 
Boxßaioiuee ee «omeM u KonecaMu» u cocToamee b npsMOM 
noflMUHeHwu nexoTHbix KOMaHflupos Huatiiero u cpeAHero 
3Bena. Ochobhsim OTnunueM ropHoro opyßua 6bina bosmox- 
HOCTb pasöopKu ero Ha necKo/ibKO HacTeü aha BbioHHOü 
TpaHcnopTupoBKU. B CBA3U c noasneHueM BepToneTHOu aoc- 
TaBKM HeOÖXOAUMOCTb pa3Ô0pKM B 3HaHMTenbHOÜ Mepe uc- 
Mesna, u <t>yHKi4Mu ropHoro opy^ust Moryr ycneujHO Bbinon- 
HATbCît OÔbIHHblM neXOTHblM OpyAMOM.

B CBA3U c HOBbiMU BoeHHo-nonuTMHecKHMn peanuflMM u 
nepeHocoM Hacru 3a,uaH cmiosbix CTpyKTyp P<t> b c<t>epy pe- 
rHOHanbHbix KOHrjxntiKTOB ponb nexOTHOü apiunnepuu 3Hanu- 
TenbHO BO3pacTaeT.

OcHOBHbiM n onpeAe/imoipuM TpeßoeaHueM k nexoTHbiM (u 
ropHbiM) opyflnAM asnsteTCA xecixoe orpaHMueHue nx Mac- 
cbi. B pesynbTaïe MHoroneTHUxuccneAOBaHnü HHWCM MFTV 
um. H.3. BayMaHa ßbino BbipaßoTano cooTHOtueHue, CBH3bi- 
Baiomee Maccy M u Kannßp do opyaua M=3OOdo3± 10% ( 1 ) ( M, Kr; 
do, am). 3to cooTHOiueHue sammijeHO Poccuückmm naTeH- 
tom N2 2 213 315 «ApTwnnepuücKuü KOMnneKC ßnnxHero 
AeücTBua «Tsepb». PacseTHbie Maccbi nexoTHbix opyAuü no 
cooTHOLueHMK) (1) npeACTasneHbi b Taßnuqe:

Kannßp do, mm 76 100 120 122 152
MaccaM, Kr 132 300 518 544 1053

YKaaaHHbie AaHHbie npwMeHMTe/ibHO k nerKOü apTunnepnu 
nonHOCTbio cooTBeiCTBytoT npuHnuny Maximum Firepower at 
Minimum Weight - MaKCUMyM orneBoü molam npn MMHUMyMe 
Beca, BbipaxatoißeMy oöujeMupoByio TeHAOHUMio pa3BUTua 
BOopyxeHuü.

BaxHbiM KJttOHeBbiM noKasaie/ieM ABnaeTcn MaKCUMa/ib- 
Hbiü yron BO3BbiujeHun opyAun. KaK n3BecTHO, Bce OTenecT- 
BeHHbie 76-mm nonKOBbie nyniKU (nyuiKa oßpaaqa 1972 r., 
oßpasqa 1943 r. (06-25) u onbiTHaa nywKa M3-2) WMenu npe- 
AenbHbiü yron BO3Bbiuienun 25' u stot yron cnuTancn Bnonne 
AOCTaiOHHbiM Ans petiieHun noAsenmomero ßonbLUMHCTBa 
3aAan nonKOBon apTunnepuu. B HacTonmee speMS nonoxe- 
Hue M3MeHunocb. C oahoü cropoHbi, noBbicunucb Tpeßoea- 
hub no AanbHOCTu CTpenbßbi, c Apyroü CTopoHbi - 3HaHM- 
TenbHO Boapocna Aonn kohcJaihktob b ropHbix paüonax, rAe 
HeoôxoAUMO npeoAonesaTb TpaeKTopueü «rpeßeHb yKpsi- 
tus». Cïano scho, hto b KOH<JrnnKTax ßyAyiuero Baxwyto ponb 
SyAyT urpaTb CHapsAbi-paaBeAHMKU u CHapstAbimoACBeTHUKU 
qeneùi, BbiCTpenusaeMbie no OTBecHbiM TpaeKTOpnsM. Bce

Assault Gun Ordnance
Assault guns are generally lighter than field guns and have a 

shorter effective range but are more maneuverable, closer to 
the forward edge, and are generally attached to smaller units 
on the ground. This is also true for mountain guns that can be 
easily disassembled to carry them through mountainous ter­
rain where towing is impossible. However, modern utility 
rotary-wing aircraft can deliver guns wherever required, which 
enables mountain infantry to use standard field guns on moun­
tainous terrains.

In a new military and political reality, with new warfare chal­
lenges primarily generated by local and regional conflicts, the 
role of field artillery is steadily growing.

The Russian Specialized Engineering Institute (Bauman 
Technological University, Moscow) proposes the following 
weight-to-caliber ratio for field and mountain guns (M is the 
weight in kg; dg is the caliber in dm) M=3OOdo3±1O% (1). 
Formula (1) is protected by Patent of the Russian Federation 
No 2213315 «Tver Short-Range Artillery System.»

The field guns, according to Formula (1), should not exceed 
the following weight (see Table):

Caliber, mm 76 100 120 122 152
Weight, kg 132 300 518 544 1,053

Introduced in light artillery, the formula makes the guns fully 
compliant to the trendsetting maximum-firepower-at-mini- 
mum-weight principle.

Another key parameter is the maximal elevation angle. All 
Russian-designed 76-mm regiment-level guns (the 1972 gun, 
the OB-25 1943 gun, and the MZ-2 experimental gun) could 
be elevated to 25’ maximum, perceivably enough for primary 
field missions. In a new environment, the effective range has to 
be longer but also the elevation angle has to be higher to use 
the gun on mountainous terrains. To win a future conflict would 
be hard without surveillance and target designating projectiles 
that are fired generally upright. This requires, together with a 
smaller weight and longer range, an elevation angle of mini­
mum 70’ - parameters so far impossible for any operational 
system.

The Tver is a conceptually new weapon with an innovative 
gun carriage, the cradle coupled with the sliding mount, and 
the trunnion axis crossing the rear part of the cradle, rather 
than its centerpiece.

Thanks to a trapezoidal frame and a hinge-mounted cradle, 
the Tver combines the advantages of a gun and a mortar. The 
tipping part is suspended to the rear part of the frame, which 
makes the gun very stable at elevation angles between -3’ and
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yKaaaHHoe rpeGyer noBbiiueHMA npeaenbHbix yrnoB ksk mm- 
HMMyM flO 70’.

KaK noKaaan aeTanbHbiM ananns, pacCMOTpeHHoii coBOKyn- 
HOCTM TpeOOBaHUli H6B03M0XH0 yflOBJieTBOpMTb B paMKBX 
TpaflMpnoHHOii cxeMbi opyana. B opyann «ÎBepb» npMMeneHa 
npnHUMnnanbHO hobsa <t>yHKi4MOHanbHas cxewia, BKniOHaio- 
maa b ce6n na<t>eT-paMy, coBMemenne nionbKM c BepxHMM 
CTanKOM, npnweM ocb pancf» npoxoanT He Hepea peHTparibHyio 
wacTb jitojibKH, a nepea ee ssahmiî KOHeu.

1/lcnonbaoBaHne TpaneunesnflHoCi b nnane paMbi m wap- 
HkipHoe KpenneHne monbKM aa ee ssahmm KOHeu no cymecTBy 
npeacTaBneeT komppommcc wexay opyaneM m MUHOMeroM. 
PacnonoxeHMe tohkh noflBecKM KasaiomeMCA nacTU b sa^HeM 
HacTU paMbi nosBonneT cyiuecTBeHHO yMeHbtiiMTb BbicoTy nn- 
hmm orne n, KaK cneacTBue, oOecnenuTb ycTOMHMBOCTb opy- 
an9 npn paôoTe b ananaaoHe yrnoB BepTMKanbHoro HaBeae- 
hma ot -3 ao +70 rpaa. npn cTpenbôe pawa nexnT Ha rpyHTe 
m Tpex TOHKax - cotuHMKe m onopax b nepeaHeii uacm paMbi. 
Koneca nexar Ha rpyHTe cboBoaho m/im b aacTonopeHHOM no- 
rtOXeHHM OTHOCHTenbHO paMbi.

1 52-mm nexoTHoe opyane «Teepb» MMeeT HesbicoKoe 3Hane- 
Hne aynbHOM anepruM (0,8-1,1 Mflx), hto obecneHMBaeT BO3- 
MOXHOCTb CTpenbObl c Konec, OCoSeHHO BaXHyiO B ÔblCTpO M3- 
MeHAiotaeiicA oOcTanoBKe noKanbHbix kohîuimktob. Opyane 
CHaSxeHO SponesbiM KepaMMnecKMM lu,htom, oôecneHUBaio- 
ianM 3aianTy ot nyneMeTHoro n CHaüinepcKoro orne KpynHOKa- 
nnôepHoro opyxMA (12,7-mm nyneMeTbi flLUK, HCB, «Kopa», 
12,7-mm CHaiinepcKaA bmhtobkh OCB-96). Hapeaxa CTBona 
nporpeccHBHan, aynbHbiri T0pM03 OTcyrcTByeT, TpancnopTHaA 
KOMnoHOBKa TpaaMUMOHHaa (CTaHMHbi m CTBon HanpasneHbi b 
paaHbie cToponbi), cTaHMHbi TpyônaTbie. B KOHCTpyKpun nacjreTa 
McnonbaoBaHbi wan, anioMMHMeBbie cnnaBbi m yrnennacTMKM. 
3apexaHne paaaenbHO-rnnbaoBoe c nepeMeHHbiMM aapeaaMM.

OcHOBHbie TaKTMKO-TexHnHecKne xapaKTepucTHKu 1 52-mm 
nexoTHoro (ujTypMOBoro) opyane fl-395 «Tsepb», cnpoeKTM- 
poBaHHoro OKB-9 mm. FleTposa (r. EKaTepMHbypr, rnaB- 
Hbivi KOHCTpyKTop B.K. HaceaKMH).

+70’. At a firing position, the frame lies on the ground with a 
three-point support (rear-looking bipod and front supports). 
The wheels are free though recommendedly locked.

The 152-mm Tver version has a low muzzle energy (0.8 to 
1.1 MJ), which enables just-in-time firing sometimes crucial to 
survival and success in the current fast-changing combat 
environment. The gun has a ceramic armor shield withstand­
ing heavy bullets (the 12.7-mm DShK, NSV, and Kord 
machine guns, the 12,7-mm OSV-96 sniper rifle), progressive 
rifling, no muzzle brake, and a traditional rear-looking tube 
bipod. The carriage is made of steel, titanium, aluminum 
alloys, and carbon fiber-reinforced plastics. The ordnance is 
loaded separately (the projectiles with reducible charges can 
be used).

Basic characteristics of the 152-mm D-395 Tver 
field/assault gun (designer Petrov OKB-9, Yekaterinburg, 
manager V.l. Nasedkin)

flnMHa CTBona,ka6 12 Barrel length-to-caliber ratio 12
Macca opyans ôoeeas, kc 1050 Combat weight, kg 1,050
Macca Oct>C, kt 35 Projectile weight
HanaribHaa CKopocTb CHapsaa, m/c 250 (high-explosive/fragmentation), kg 35
MaKCMManbHaa aanbHOCTb cipenbôbi, m 6000 Projectile muzzle velocity, mps 250
MaKcnManbHaa aanbHOCTb

400
Maximal effective range, m 6,000

npRMoro BbiCTpena, m Maximal point blank range, m 400
yro.n BepTMKanbHoii HaBoaKM, rpaa. -5 - +70 Elevation angle, ‘ -5 to +70
yron ropM3OHTa/ibHOM HasoaKw, rpaa. Azimuth angle

Bneso 25 left 25
Bnpaso

Kpyrn3Ha HapesoB, Kn6
25
20

right
Groove inclination, calibers

25
20BblCOTa PHHMM OFHA, MM

OôbeM sapaaHOùi KaMepbi, aM3
650
12 Projectile flight height, mm 650

flynbHaa aneprus, Mflx 1,09 Charging room, liters 12

yaenbHaa aynbHaa aHeprua, flx/Kr 1040 Muzzle energy, MJ 1.09

MaKCHManbHoe aasaeHne Muzzle energy-to-weight

b Kawane CTBona, Mfla 100 ratio, J/kg 1,040
KoatjxjiMuneHT 3anoriHeHna Maximal pressure inside
MHanKaTopHOM anarpaMMbi 0,35 barrel, MPa 100
MaKCMManbHa« nepeaarpysKa npn BbiCTpene 5200 Eye diagram packing factor 0.35
CKOpOCTpenbHOCTb, BblCTp./MMH 5-6 Maximal g-load 5,200
BpeMfl nepesoaa opyans M3 noxoaHoro Rate of fire, rpm 5-6
nonoxeHMB b ôoesoe, mmh 2 Combat readiness time, min 2
XMBysecTb opyans, Tbic. bbictp. 10 Service life, rounds 10,000
OpneHTMpOBOHHaA CTOMMOCTb, TbIC.S. 50-60 Estimated price, $ 50,000 to 60,000

BoeKOMnneKT opyAkin «Taept»
OÔIHMMM npM3H3KaMM CHapAAOB KOpOTKOCTBOrtbHblX neXOT-

Hbix opyaMM abaaiotca cneflytomue:
- yMeHbtueHHae Macca CHapaaoB cpaBHMTenbHO c msccom

Tver Ordnance
Rounds for short-barrel field guns are generally lighter than 

traditional ordnance. Compared to a traditional 43.6-kg 152- 
mm high-explosive/fragmentation projectile, a high-explo-
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1 52-mm uiTypMOBoe opynwe fl-395 «Tsepb» 
D-395 Tver assauft gun

LUTaTHblX CHapAflOB Toro xe 
KannSpa. OTHOCHTeribHaA 
Macca Cq =Q/d3 [Q - Macca 
CHapaaa, kt; d - Kann6p, am] 
on« 0<t> cwapAflOB nexoTHbix 
opyAuri HaxoflUTca b npezie- 
nax (8-10) kt/am3 (aha Kann6- 
pa 152 mm Macca CHapAfla co- 
CTaeriAeT 28 - 35 Kr), Toraa KaK 
LUTaTHblM 152 MM 0<t> CHapAA 
nMeeT Maccy 43,6 Kr/flM3 
(Cq=12,4 Kr/flM3).

yMeHbiueHne Macchi CHa- 
pAfla no3BonAeT:

- cymecTBeHHO yMeHbuJkiTb 
uMnynbc OTflanM Ha narjieT;

- npM 4>HKCMpOBaHHblX 06- 
BOflax CHapAfla 3HaHHTenbH0 
ysenmiiTb Maccy sapafla 
B3pbiBHaToro BemecTsa (b 
Kann6pe 152 mm ao 12 Kr, b 
LUTaTHOM cHapAAe 6 Kr) m cy- 
UjeCTBeHHO nOBblCMTb KOM- 
npeccwoHHoe h rfyracHoe 
AeiiCTBne cnapnAa;

- yBenMMWTb BO3HMbiki 3anac BbicTpe/iOB;
- CHH3HTb 4>i43MHecKyio Harpy3Ky pacneTa.
Hn3Kaa (KaK npaBn.no, AO3ByKOsaA) CKopocTb noneTa cna- 

pAAa nexoTHoro opyAUA noasonAer peann3OB3Tb oSboabi 
CHapaAa c HeSnaronpHATHOii aapoAkiHaMMHecKoii 4>opmom, 
re. c Manoii a/imhom ronoBHOki (oxuearibHOki) nacTU, OTcyrcT- 
BneM 3anoACKOBoro yceHeHHoro KOHyca w OTHOCMTenbHO 
SO/lbLUOM flOHHbl UkinklHAPWHeCKOii H3CTkl, ATO C OflHOki CTopo- 
Hbl, nO3BOAAeT HOBblCklTb KO34><j>k1LlkieHT HanOJlHeHklA CHapA- 
Aa-MOHo6noKa BspbiBMaTWM BemecTBOM, a b KacceTHbix cna- 
pAAax ki CHapAAax-KOHeCiHepax - 3Ha4MTe/ibHo ysenkiHUTb no- 
ne3Hyio Harpy3Ky.

HeOonbwaA BenwHHHa neperpy3Kki npki BbiCTpene no3BonA- 
eT kicnonb3OBaTb TexHkinecKki cnoxHbie BbicoKoa<t><J>eKTkiB- 
Hbie KOHCTpyKAMki ki MeHee Aoporyio m Ae<t>nunTHyio aneMeHT- 
Hyto 6a3y, b tom Hucne aneKTpoHHbie ysnbi ki AeTanu.

npeflbABJiAK>TCA xecTKkie TpeSoBaHkiA no SeaonacHocTki 
SoeKOMnneKTa, nocKotibKy opyAna Ha noamikiax Moryr poa- 
BepraTbCA oScTpe/iy He to/ibko apTminepkieii, ho m CTpenKO- 
BbiM opyxkieM c 6poHe6oìiHbiMM nynAMw, b tom Hkicne AaabHO- 
SokiHbiM KpynHOKankiSepHbiM nyneMeTHbiM u cnaiinepcKkiM. 
Flynn Moryr npofikiTb OTHOCMTe/ibHO TOHKOCTeHHbin Kopnyc 
CHapAAa w Bbi3BaTb AeTOHaquio 3apaAa BB. OTCiOAa bosmox- 
ho BO3BpatAeHne k Hki3KOHyBCTBMTenbHOMy TpoTkiny nnu npu- 
MeneHwe erne MeHee HyscTBUTenbHbix BB, nanpuMep TATB.

BoeKOMnneKT opyAMA «Teepb» paapaóaTbiBanca 33hobo, c 
«HMCToro nkiCTa», ato no3Bonnno C03AaTb HOMeHKnaTypy 6oe- 
npnnacoB, Hawbonee nonno yaoBneTBOpAiomyio ycnoBMAM pe- 
rwoHanbHbix KOH<J>nuKTOB. B cocTaB SoeKOMnneKTa bxoaat 
OSbIHHbie M BblCOKOTOHHbie CHapAAbl. OSbIHHbie CHapAAbl 
BKAIOHaiOT B CeÓA CHapAAbl-MOHoSnOKkl ki KaCCeTHbie CHapAflbl.

MoHo6noKki.
no3kiukiA a - 0CK0n0MH0-<t>yracHbiii cnapAA noBbiiueHHoro 

MorymecTea c 3apAAOM BB 12Kr(BKanw6pe 152 mm). MoxeT 
KOMnneKTOBaTbCA yAapHbiM B3pbiBaTeneM nnu HeKOHTaKT- 
HblM B3pblB3TeneM TkinB «BbICOTOMep». KopnyC CH3PAA3 Bbl- 
nonneH ns BbicoKoocKOnOMHbix CTaneri 80F2C nnu 60C2 (na- 
TeHTbi N9N9 2153024, 2095740 Pep).

rio3kiu,kiA 6 - cnapAA c wcnonb3OBaHneM TonnkiBHO-BO3- 
AywHOki CMecw TBC (no TepMkiHonorMki HATO-FAE (Fuel-Air- 
Explosives)), y Hac TaKxe ncnonb3yeTCA coKpameHkie OflC - 
oSteMHO-AeTOHkipyiomaA CMecb. noKasana AByxraKTHaA 
cxeMa. Bspbis oceBoro 3apAAa paapytuaeT Kopnyc w pacnbi- 
naeT b BO3Ayxe xuakhm yrneBOAopoA (oKktcb aTkinena, okucb 
nponkineHa, xhakum renTaH), KOTopbiki, CMeiukiBaacb c B03- 
AyxoM, oSpaayeT oónaKO B3pbiBHaToìi CMecw. 3areM 3Ta

Tpynna 13 Boenpnnacbi, óoeBbie nac™ paKeT n aapbiBMarbie BemecTBa 

sive/fragmentation projectile for short-barrel field guns weighs 
28kg to 35kg: its weight ratio Cq calculated as Cq=Q/d3 [where 
Q is the absolute weight in kg, and d is the caliber in dm] does 
not exceed 8kg/dm3 to 10kg/dm3 compared to 12.4kg/dm3 of 
a traditional projectile.

Lighter ordnance means, on the one hand,
- reduced recoil momentum,
- heavier warhead in the same space (up to 12kg in a 152- 

mm projectile compared to 6kg in a traditional projectile) to 
ensure more powerful blast and compression action (assault 
gun projectiles are subsonic and therefore have a relatively 
short and aerodynamically adverse warhead, no blunt-nosed 
cone behind the rotating band, and relatively long cylinder that 
can be filled with additional explosive or submunitions);

- larger portable ammunition load;
- lower personnel fatigue;
- lower g-load to allow designers to use more complex archi­

tecture and less expensive electronics;
but, on the other, it implies more rigorous safety require­

ments (thin-walled shells are easier to penetrate and are vul­
nerable to heavy machine-gun and sniper rifle fire) and possi­
bly the use of low-sensitivity trinitrotoluene and triaminobtrini- 
trobenzene as the basic explosive.

Ordnance for the Tver is conceptually innovative and 
designed specially for regional conflict management purpos-

Group 13 Ammunition and explosives
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CMecb noflpbiBaeica AeTOHaropOM, flanxymnMca c33am cna- 
PHua m no/iTopMoxeHHOM napaujtoTOM.

CneflyeT otmotmtu, hto b mmpobom npaKTMKe noKa Her npn- 
MepoB wcnonb3OBaHHA TBC b Soenpunacax oSbiHHbix none- 
Bbix opy/iMii. SiOMy nperwrcTByeT BbicoKaa CKopocTb naae- 
HMB CHapwoB, He Aatomas B03M0XH0CTM C<t>OPMHpOBaTb AO 
noApbiBa aapo3o/ibHoe oSnaKO HyxHoü cfopMbi. B cHaprujax 
niTypMOBbix opyAMki, mmbiouamx HaHanbHyio CKopocTb 
250-300 m/c m CKopocTb y pean 150-200 m/c, T.e. npn6nn- 
xaiomyiocA K ckopoctm naAeHun aBkiaôOMô, cxeMa TBC mo- 
xeT 6biTb ycneuiHO peann3OBaHa.

rio3W4Mfl b - ocKonoHHO-nyHKOBbiM cnapafl (nar N22018779 
Pc[>). no KOH<t>nrypannM 6nn3OK k nopoxoBOM LupanHenu, ho b 
OT/iMHne OT Hee copepxMT He nopoxoBoií BbiwnSHoCi 3apnA, a 
3apsiA BB c AOHHbiM AeTOHaiopoM. BapbiBaTenb nepeKntoHa- 
eMbivi yaapHO-BpeweHHOii. flpM HacTMnbHoü CTpe/ibOe c Tpa- 
eKTopHbiM paapbiBOM oôecneHHBaei Oonbtuyio rnyÔMHy nopa- 
xeHMH. npH ycTaHOBKe B3pbiBaTenq Ha yaapHoe AeiiCTBMe 
ncnortb3yeTca kbk oSbiHHbiíí O<t> CHapaA-

nO3MUM9 r - 6eTOHO6OMHblM CHapAA KOMÔMHnpOBaHHOrO 
AePiCTBMq (nar N2 2206862 P<t>). Bbmav hmskoíí AynbHon cko- 
pocTH nexoTHoro opyAua oSbiHHbifí 6eTOHo6oMHbiM CHapaA 
OKa3biBaeTca He b coctoahmm npoÔMTb ôeTOHHyio nperpaAy 
3a caeT coScTBeHHoPt KMHeTWHecKOii 3Heprnn. 3ïa 4>yHKpna 
BO3naraerca Ha KyMynaTMBHbiPi npeA3apaA- ITpoHMKaiotAMM 
CHapHA, pacnonoxeHHbiíí b saAHew sac™ cHapaAa, npoxoAMT 
b OTBepcTkie, npoÓMToe npeAsapapoM.

KacceTHbie cnapaAti.
no3MAMH a - KacceTHbiíí ocKonoHHO-nyHKOBbiîi cnapaA (nar 

N22194240 Pct>) HMeeT Sonee cnoxHyio KOHCTpyKijmo, ueM oc- 
KonoHHo-nyaKOBbiii cHapaA-MOHoônoK, ho oôecneaMBaeT 6o- 
nee BbicoKyio CKopocTb ocesoro noTOKa roTOBbix nopaxaio- 
HMx anewieHTOB 3a caeT Sonee paqMOHanbHoro ncnonb3OBa- 
HMa aHeprnw BB. npeAHasHaaeH Ana ncnonb3OBaHna Ha 6onb- 
ujmx AanbHOCTax no penaM, CHaSxeHHbiM cpeACTBaMM mham- 
BMAyanbHoñ 3au4MTbi (CM3), flpM ycTaHOBKe B3pbiBaTena Ha 
yAapHoe AeüCTBMe ncnonb3yeTca KaK oôbiHHbiü O<T> CHapaA-

no3npna 6 - KacceTHbiii CHapaA c ocKonoHHbiMM cyScnapa- 
AaMH Tuna LUOAB 0,5. C<t>epnHeci<aa rjjopwa cyScnapaAOB 
oSecneHMBaeT BbicoKyio 34>cf>eKTMBHocTb npn HacTMnbHoii 
CTpenbôe, HanMHwe bo B3pbisaTene AMCTaHUMOHHoro Kanana 
m oceBoro 3apaAa BB, o6ecneHMBaiouj,ero nepeAaay acto- 
HapMM Ha cyScHapaAbi, co3AaeT B03M0XH0CTb CTpenbSbi Ha 
yAapHoe AedCTBMe iok oóbiaHbiM O<t> cnapaAOM.

no3npwa b - KacceTHbiii CHapaA A^CTaHpwoHHoro mmhmpo- 
B3Hna. B perMOHanbHbix KOH4>/iHKTax no3Bo.naeT mthobchho 
OTpeaaTb ny™ oixoAa rpynn Soobhkob, BbiCTaB/iaa Ha hhx 
MHHHbie nona. HesbicoKMe neperpy3Kn npn BbiCTpene no3BO- 
natOT ncnonb3OBaTb nnocKMe npoTMBonexoTHbie mmhbi c nna- 
CTMaccoBbiMM KopnycaMM. nepeAaaa ycuinuia Ha cpesaeMoe 
Aho ocyipecTBnaeTca oceBbiM piTOKOM-TonKaTeneM, CHaS- 
xeHHbiM pa3rpy3OHHbiMM Ana<t>parMaMn.

no3npna r - KacceTHbiii CHapaA c cyôCHapaAaMM, co3Aaio- 
lahmh HanpasneHHbie ocKonoaHbie ootokm. nocne Bbiôpoca 
M3 Kopnyca cyOcHapaAti onycKaioTca Ha napaiuioTax, Henpe- 
pbiBHO CKaHMpya MecTHOCTb b noMCKax penM. CHapaAbi ototo 
TMna Knacca SADARM oShhho Mcnonb3yiOTca Ana nopaxenna 
csepxy yAapHbiM aApoM 6poneBbix peneü, peanbHO OTcyrcT- 
BytoipMx b KOHTpcenapaTMCTCKMx onepapMax. B a3hhom cny- 
aae CHapaA nopaxaeT penb csepxy, b tom HHcne m b OKone, 
HanpaeneHHbiM ootokom totobbix nopaxaiopinx aneMeHTOB. 
noMCK penM - oamhohhoü xmboü cnnbi (CHaiinep, rpanaTo- 
MeTHMK) - npeACTasnaeT 3HaHMTenbHO 6onee cnoxnyio 3aAa- 
ay no cpaBHeHMio c oomckom ôponepeneü. npeAnonaraeTca 
Mcnonb3OBaTb MHoroKananbHoe HaBeAeHMe Ha MeTannnae- 
CKyio Maccy opyxMa, UK M3nyneHMe HarpeToro CTBona, M3ny- 
HeHMe nonesoü paAwocTanpMM m T.n.

npeAycMOTpeHO TaKxe Mcnonb3OBaHMe b SoeKOMnneKTe 
cnapaAOB caMooôopoHbi opyAMa - KapTeaHbix (b tom HMcne c 
ycKopMTenaMM) m pjpannenbHbix CHapaAOB. KapTenn m nopo- 
xosbie lupannenn npeACTaenaiOT HanSonee SeaonacHoe Ana 

es. It includes conventional and smart projectiles; the former 
are classified into single-unit (Figure 1) and cluster (Figure 2) 
projectiles.

Single-Unit Projectiles
Figure 1a shows a high-power 152-mm high-explosive/frag- 

mentation projectile with a 12-kg warhead. The projectile may 
carry an impact or an altitude-sensitive fuse. The case is made 
of the 80G2S or 60S2 high-fragmenting steel (Patents of the 
Russian Federation N^s. 2153024, 2095740).

Figure 1b shows a fuel-air-explosive projectile in which the 
detonation of the axial charge disperses a fuel mixture (ethyl­
ene oxide/propylene oxide/liquid heptane) in the surrounding 
air. The blast mixture is subsequently detonated with a 
dragchute-retarded secondary fuse.

Fuel-air-explosive schemes for traditional field guns had not 
been successful until assault guns became operational 
because a high-hit-speed traditional projectile detonates the 
fuel cloud before it spreads widely enough to cause the 
desired effect. Meanwhile, assault guns fire projectiles that, at 
a muzzle velocity of 250mps to 300mps, hit the target at just 
150mps to 200mps, which is a precondition of success of fuel- 
air-explosive action.

Figure 1 c shows a beam fragmentation projectile (patent of the 
Russian Federation N22018779) derived from a traditional gun­
powder shrapnel-filled projectile. The main improvement is that 
the shrapnel is boosted by a bottom explosive charge, rather 
than by a gunpowder booster charge. The fuse can be switched

KacceTHbie CHapnAbi 
Cluster ordnance

from impact to time-sensitive and back: in the former position the 
action is similar to that of a traditional high-explosive/fragmenta- 
tion projectile, while in the latter the warhead is detonated in flight 
to ensure more powerful anti-personnel action.

Figure 1d shows a combined-action concrete-piercing pro­
jectile (patent of the Russian Federation N? 2206862). With 
sheer kinetic energy of a subsonic projectile insufficient for 
successful concrete penetration, the front-looking shaped 
charge makes a hole in which the main penetrator charge is 
then detonated.

Cluster Projectiles
Figure 2a shows a cluster beam fragmentation projectile 

(patent of the Russian Federation N2 2194240). It is more 
complex than the single-unit parent version but more efficient 
use of the explosive energy between submunitions ensures 
higher resulting axial velocity of the destructive agents. The 
projectile is used at long ranges against heavily protected tar­
gets. If the fuse is set to impact action, the effect is similar to 
that of a traditional high-explosive/fragmentation projectile.

Figure 2b shows a fragmentation submunition cluster pro­
jectile with ShOAB 0,5 spherical submunitions highly effective

■m
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rpaxflaHCKoro Hacenenna opyxne, HanpuMep, npn onepapM- 
ax b HaceneHHbix nyHKiax, Tax KaK ohm coapaioi y3Knii chop 
nopaxaioiHMX aneweHTOB npM hobhom otcvtctbmm KpyroBoro 
ocKonosHoro m KOMnpeccMOHHoro asmctema.

B SoeKOMnneKT opypua «ÏBepb» bxoaat ABa TMna BbicoKO- 
TOMHblX CHapAflOB:

KoppeKTMpyeMbie CHapapbi nonyaKTMBHoro HaBepeHMa c na- 
aepHoCi noflCBeTKOM penn. BBMpy HeôonbtnoM pa/ibHOCTM 
CTpe/lbÔbl CTaHOBMTCA BO3MOXHOM nOflCBOTKa peau Henocpep- 
CTBeHHO c noaMpMM opypn«, hto MCKjnoHaeT AOBonbHO .pnMTenb- 
Hyio m onacHyio npopeflypy BbipBMxeHna oneparopa nopcBeTKn

CHapapbi c ronoBHbiM TeneBM3MOHHbiM npneMHMKOM, ynpa- 
BJiaeMbie no onTOBonoKOHHOMy Kaôenio.

npeaycMOTpeHa Taxxe paapaôoTKa cnapApa, pocTaBnmo-

Tpynna 13 Eoenpunacbi, ôoeabte mbctm paKeT n BspbiBsarbie BemecTBa
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1 - flHMiue; 2 - AsnraTenb; 3 - TonnnBHbiM 6ax; 4 - nepeaaTHnx;
5 - TeneBM3MOHHaa KaMepa.
1 - sotbom; 2 - booster; 3 - fuel tank; 4 - transmitter; 5 - camera.
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CxeMa fleMCTBWH KacceTHoro CHapapa 
c 6oeBbiMw sneMeHiaMM (CyB3Jl), 
coapatoiUHMw oceeoki ocKonoHHbiii rotok

The operation of a cluster projectile with 
directional submunitions

on flat trajectory thanks to their shape. 
The fuse can be switched from impact to 
proximity action and back; the submuni­
tion booster is axial, which ensures the 
effect similar to that of a traditional high- 
explosive/fragmentation projectile if the 
fuse is set to impact action.

Figure 2c shows a cluster mine dis­
penser projectile for fast minelaying oper­
ations crucial in local and regional con­
flicts. Thanks to low g-load, the warhead 
can deliver compact plastic-encased anti­
personnel mines. The warhead bottom is 
truncated through a stress-relieved 
pushrod.

Figure 2d shows a SADARM-class anti­
tank cluster projectile with shaped-charge 
submunitions. Released in midcourse, the 
parachuted submunitions scan the under­
lying terrain for targets independently. 
Primary targets of such projectiles - 
groups of armored vehicles - can be 
rarely met in regional and local conflicts 
but the use of innovative target designa­
tion schemes (the submunition can scan 
the terrain for masses of metal, sources of 
IR radiation, incoming radio waves etc.) 
can make such projectiles effective in 
anti-sniper operations and in other mis­
sions involving the removal of concealed 
enemy personnel.

For self-defense, the gun grew can use 
canister (incl. boosted canister) and 
shrapnel projectiles most suitable for 
urban warfare as they generate a narrow 
beam of destructive agents and render lit­
tle collateral fragmentation or compres­
sion action.

The Tver has two operational smart projectiles:
- Semi-active laser-guided projectile. In short-range mis­

sions, the target can be laser-illuminated from the gun itself, 
which enables an advancing force to avoid the risk of deploy­
ing a separate laser illumination station close to the enemy- 
controlled territory.

- TV-guided projectile guided by the operator through a 
fiberoptic link.

A new Tver smart munition still in the works is a remote-con­
trolled projectile that jettisons a hovering unmanned aerial 
vehicle (e.g., a counter-rotating rotor helicopter powered by a 
piston engine) in midcourse to laser-illuminate directly invisi­
ble targets. The projectile is fired upright to jettison a hovering 
unmanned aerial vehicle in midcourse, which seeks the target 
using a video camera, locks on it, and illuminates it with a laser 
until the target is destroyed (without a laser, the projectile can 
be used for surveillance). The necessary hovering time of a 
such a device is estimated at 15min to 20min.

The range of future Tver ordnance also includes illumination, 
smoke-discharging, and incendiary projectiles. Traditional 
152-mm projectiles with reduced charges can also be used.

Light assault guns can be successfully used not only by 
armed forces but also by other security agencies - interior 
ministry forces or border guards.

mero b paviOH nenn ßMcraHunoHHO ynpaBJiaeMbiii bbtohom- 
HbiM neTaTenbHbiü annapaT, BbinonHeHHbiii, HanpwMep, b suae 
BepTonera coochom cxeMti. Oh byaer npMMeHaibca b Tex 
cnyHaax, Korna ycnoBun öoesbix fleuicTBMM He no3BonnioT 
ocymecTBMTb npriMyio noflceeTKy nenn ot opyflHB (perib 3a 
rpeöHeM ropbi, 3a 3flaHneM, BHyTpui necHoro Maccnsa). Cna- 
p$m BbicTpe/iHBaeTcn no HaBecHoü TpaeKTopnn. B paiioHe 
penn neTaTenbHbiCi annapaT BbiSpacbiBaeTcn H3 Kopnyca, 
npoHCxoflHT pacKpbiTMe nonacTeii, aanycK ABkiraTenn BHyr- 
peHHero cropaHun, 3aBncanne annapaTa m oomck penn c no- 
Moipbio TeneBM3MOHHoii Kawiepbi. PacHeTHoe noneTHoe Bpe- 
mst b pexuiMe BMceHwa cocTaensreT 15-20 MMHyr. flocne Haxo- 
>KAeHna penn annapaT noßCBeHneaeT ee csepxy nasepHbiM 
nysoM. 3aTeM npon3BOflHTca BbicTpen KoppeKTHpyeMbiM 
CHapaßOM, HaBOßMMbiM Ha naaepHoe obtho. CHapnp Moxer 
ncnonb3OBaTbCA raxxe b pasBeflbiBaTenbHbix pennx.

npeflycMOTpena Taxxe paapaöoTKa ocseTHTenbHbix, abi- 
MOBbix m 3axnraTenbHbix CHapapoB. Opypne «Teepb» ponyc- 
KaeT npMMeneHne niTaTHbix 152-mm cnapapoB (npw ncnonb- 
3OBaHnn yMeHbineHHbix aapapos).

JlerKne nexoTHbie (aiTypMOBbie) opyrw MoryT SbiTb a<t>4>e- 
ktmbho ncnonb3OBaHbi ne TonbKo BoopyxeHHbiMH cuinaMH, ho 
m BofiCKaMH ApyrHx CMPOBbix CTpyKTyp, b nepsyio onepepb - 
BHyTpeHHMMH H OOrpaHMSHblMM.
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BbiCTpenbi k 120-mm opy^HAM 2C9 n 2C9-1

Rounds for 120-mm 2S9 and 2S9-1 Guns

120-mm BbiCTpen c KyMynsiTWBHbiM 
CHapaflOM k opyAkiHM 2C9, 2C9-1

120-mm round with shaped-charge 
projectile for the 2S9 and 2S9-1 guns

npeflHa3HateH ansi nopaxeHMe SpoHupoBaHHbix ueneñ 
(TaHKM, caMOxofl,HO-apTMnnepniicKMe opy^wn, QoeBbie Ma- 
tunHbi nexptbi, SpoHeTpaHcnoprepbi).

This round of ammunition is designed for use against 
armored targets (tanks, self-propelled artillery mounts, 
infantry fighting vehicles, armored personnel carriers).

Kannôp, mm 120
Macea BbiCTpena, kf 13,1
ilanbHOCTb npsMoro BbiCTpena, m 590
flanbHOCTb CTpenbObi, m 40-1000
5poHenpo6nBaeMOCTb, mm 600

Caliber, mm 120
Weight of round, kg 13.1
Point blank range, m 590
Firing range, m 40-1,000
Armor penetration capacity, mm 600

120-mm BbiCTpen c ockojiohho- 
cpyracHbiM CHapsflOM 30<t>49 
k opyflwsM 2B16, 2C9 w 2C9-1

npeflHasHaieH /via nopaxenvie xmboví cunbi, Heôponnpo- 
BaHHoii m FierKoôpoHupoBaHHOùt TexHMKM, paspytueHna 060- 
poHUTenbHbix coopyxeHiw.

OnTHManbHoe cooTHotueHue reoMeTpHiecKkix pasMepoe, 
MexaHMHecKnx CBOÑCTB MaTepuiana Kopnyca u anepreTMMe- 
CKMx xapaKTepncTMK paspbiBHoro sapada oSecnetMBaeT a<j>- 
4>eKTMBHOCTb ockobohhofo AeMCTBMA CHapava Ha ypOBHe oc- 
KonoHHO-<t>yracHoro CHapaaa Ka/in6pa 152 mm.

120-mm round with 3OF49 
HE/fragmentation-action projectile 
for by the 2B16, 2S9 and 2S9-1 guns

This round of ammunition is designed for use against enemy 
personnel, unarmored and lightly armored vehicles and to 
destroy fortifications.

The optimal combination of its size, physical properties of 
the material from which its casing is made, plus excellent ener­
gy characteristics of the explosive charge provide for the high 
fragmentation effect of the projectile comparable with the 
action of a 152-mm high-explosive/fragmentation projectile.

Kannóp, mm
Macea BbiCTpena, kt 
flanbHOCTb CTpenbÓbl, m 
rinou/aab nopaxeHWA,M?:

OTKpbiTO pacnonoxeHHOü xuboü cunei 
HeÓpOHMpOBaHHOñ TeXHklKM

120
19,8 
100-8850

2200
2100

Caliber, mm
Weight of round, kg 
Firing range, m 
Killing zone, m2: 

exposed personnel 
unarmored vehicles

120
19.8 
100-8,850

2,200
2,100

Tpynna 13 boenpnnacbi, óoeBbte nacm paxeT n sapbiBMaTbie BeiuecTBa
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120-MM BbICTpejl C OCKOJ1OHHO- 
4>yracHbiM cnapsmoM 30049 
w paflnoB3pbiBaTeneM AP-5 
K opyAWSM 2B16 w 2C9

120-mm round with HE/fragmentation 
projectile 3OF49 fitted with 3OF49 
the AR-5 electronic fuse
for the 2B16 and 2S9 guns

npeflHa3HaHeH flrm nopaxeHMS xhboíÍ cnnbt, HeôpoHwpo- 
BaHHOii m nerKoSpoHupoBaHHoCi TexHMKu, paspyiueHH« 060- 
pOHMTenbHbix coopyxennti.

OnTMManbHoe cooTHOwenne reoMeTpMHecKMx pasMepoB, 
MexaHMHecKMx cbomctb Marepnana Kopnyca u aHepreTWHe- 
ckmx xapaKTepncTnK paapbiBHoro aapstfla obecnetHBaeT 3cf>- 
<t>eKTMBHOCTb ocKonoHHoro aeiicTBna cnapsfla Ha ypoBHe oc- 
KonoHHO-4>yracHoro CHapsfla Kann6pa 152 mm.

This round is designed for use against enemy personnel, 
unarmored and lightly armored vehicles and for destroying for­
tifications.

The optimal combination of its size, physical properties of 
the material from which its casing is made, plus excellent 
energy characteristics of the explosive charge provide for the 
high fragmentation effect of the projectile comparable with the 
action of a 152-mm blast-fragmentation projectile.

KanuSp, mm 120
Macea BbicTpena, Kr 19,8
flanbHOCTb cipenbôbi, m 100-8850
flnoinaflb nopaxeHMS xuboíí ennbi, yxpbiToñ 
b OKonax n eciecTBeHHbix CKriaaKax mbcthoctm, 
b 2-3 paaa Bbiuie.HeM y BbicrpenoB 6ea BapbiBarenn AP-5

Caliber, mm 120
Weight of round, kg 19.8
Firing range, m 100-8,850
The killing zone attainable with this projectile against an adversary's 
personnel located in trenches or protected by terrain features is 
twice or three times more than that of the projectile without the elec­
tronic fuze

120-mm BbiCTpen c ockojiowho- 
cjjyracHbiM aKTUBHO-peaKTHBHbiM 
CHap^AOM 30050 n no/iHbiM 
nepeMeHHbiM sapaAOM k opyAWBM 
2516, 2C9 u 2C9-1

120-mm round with HE/fragmentation 
rocket-assisted projectile 3OF50 
with a normal reducible charge
for the 2B16, 2S9
and 2S9-1 guns

npeAHasHateH ana nopaxeHns xmboCí cuasi, HeôpoHMpo- 
BaHHOii h nerKoSpoHupoBaHHOii tcxhhkm, a TaKxe paapywe- 
Hun oóopoHMTenbHbix coopyxeHHùi.

This round is designed for use against enemy personnel, 
unarmored and lightly armored vehicles and for destroying for­
tifications.

Kannôp, mm

Macea BbiCTpena, Kr 
flanbHOCTb crpenbbbi, m 
nrioutaflb nopaxeHMs, m2:

OTKpbiTO pacnonoxeHHOñ xuboíí ennui
He6pOHnpOBaHHOñ rexHUKn

120
19,8
700-13000

1800
1700

Caliber, mm
Weight of round, kg 
Firing range, m 
Killing zone, m2: 

exposed personnel 
unarmored targets

120
19.8 
700-13,000

1,800
1,700

rpynna 13 Boenpunacbi, óoeabie wacTM patter m BapbiBHaTbie BemecTBa

apTwnnepwacKke 125 MM

Group 13 Ammunition and explosives

Ciass 1320 Ammunition, over 125 mm 211
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120-mm BbicTpen c ockojiohho- 
4?yracHbiM aKTUBHO-peaKTUBHbiM 
CHapAflOM 30050 u nonHbiM aap^AOM 
m paAHOBspbiBaTeneM AP-5 k opyflusiM 
2616, 2C9 0 2C9-1

120-mm round with the 3OF50 high- 
explosive fragmentation rocket-assisted 
projectile and a normal charge 
and the AR-5 electronic fuse for 
the 2B16, 2S9 and 2S9-1 guns

npeflHa3Ha4eH ana nopaxeHMSi xhbom ennui, HebpoHkipo- 
BaHHoùi n nerKOôpoHhpoBaHHOii tcxhhkh, a Taxxe paapytue- 
Hust oôopOHUTenbHbix coopyxeHHii.

This round is designed for use against enemy personnel, 
unarmored and lightly armored vehicles and to destroy fortifi­
cations.

Kannôp, mm 120
Macca BbicTpena, Kr 19,8
flanbHocTb cTpe/ibObi, m 13000
rinomaAb nopaxeHna xuboü cnnbi, yxpbiToii 
b OKonax u ecTecTBeHHbix cxna/iKax mbcthocth, 
b 2-3 paaa Bbiiue, neM y Bbicrpena 3BCKP55

Caliber, mm 120
Weight of round, kg 19.8
Firing range, m 13,000
The killing zone attainable with this projectile against an 
adversary's personnel located in trenches or protected by terrain 
features is twice or three times more than that of the 3VOF55 
projectile

BbiCTpenbi k 120-mm CAO 2C31

Rounds of Ammunition for 120 mm 2S31 
Self-Propelled Artillery Mount

120-mm BbicTpen c KacceTHbiM CHapaAOM 
C KyMyn«T0BHblM0 OCKOBOHHblM0 
ôoeBbiMM sneMeHTaMid c nepeMeHHbiM 
(4>K90) aapiiAOM k caMOXOAHOMy 
apTMjinepMMCKOMy opyAMK) 2C31

120 mm round with cargo projectile 
loaded with shaped-charge fragmenta­
tion submunitions and a reducible 
charge (4Zh90) for the 2S31 
self-propelled artillery gun mount

npeflHasHaieH /yin nopaxenwa nerKobpoHkipoBaHHOii Tex- 
hukm, apTunnepMücKnx n MUHOMeiHbix Saiapeii, npoTMBOTaH- 
KOBblX CpeflCTB Ha nO3HUM9X, XMBOfi CHPbl M OrHeBbIX T0H6K B 
onopHbix nyHKTax.

This round is designed to destroy lightly armored targets 
artillery and mortar batteries, anti-tank weapons in firing posi­
tions, manpower and fire emplacements at strongholds.

Tpynna 13 Boenpnnacbi, ôoeBbie hsctm paxeT n BspbiBMaTbie BeiuecTBa Group 13 Ammunition and explosives



Boenpunacbi HaseMHOü aprnnnepnu Field artillery ordnance

Basic Characteristics

Kanuiöp, mm
Macca BbicTpena, Kr
ZlanbHOCTb crpenbßbi, m 
KomiHecTBO K0B3, air. 
Kannöp KOB3, mm 
BpoHenpoGuiBaeMOCTb, mm 
nnomaflb nopaxeunn orxpbiTo 
pacnonoxeHHon xubom cnnbi, m2

120
23 3 
200-8000
30
38 
> 100

2800

Caliber, mm
Weight of round, kg
Firing range, m
Submunitions, pcs
Caliber of submunitions, mm
Penetration capacity, mm
Exposed personnel killing zone, m2

120
23.3 
200-8,000
30
38
>100
2,800

KacceTHbie öoeebie aneMeHTbi 
Submunitions

120-mm BbiCTpen c ocKonoHHO-cJjyracHbiM 
CHapAAOM M flajlbHOÓOMHblM 3ap&AOM
K opyAMK) 2C31

ripeflHa3HaMeH fljia nopaxenna npoTHBoraHKOBbix 
cpeflCTB, xnBoii cnnbi, nerKo6poHnpoBaHHoñ TexHMKH, ko- 
MaHflHO-Ha6riK>aaTe/ibHbix nyHKTOB, bsboaob caivioxoflHbix n 
öyKCkipyeMbix mhhom6tob, SpoHupoBaHHbix oòtekTOB.

120-mm round with high-explosive 
fragmentation projectile and
a long-range charge for the 2S31 gun

This round is designed to destroy the adversary's anti-tank 
weapons, manpower, lightly armored targets, command and 
observation posts, self-propelled and towed mortar platoons 
and armored targets.

Kanuöp, mm

Macca BbicTpena, Kr
XtanbHOCTb CTpenböbi, m

flnomaflb nopaxeHns, m2:
OTKpbiTO pacnonoxeHHOH xwboíí ennui
HeÖpOHUpOBaHHOÜleXHMKM

120
26,5
200-13000

2800
2600

Caliber, mm
Weight of round, kg 
Firing range, m 
Killing zone, m2: 
exposed personnel 
unarmored targets

120
26.5 
200-13,000

2,800
2,600

Tpynna 13 Boenptmacbi, óoeabie wac™ paxer h BapbiawaTbie BemecTBa Group 13 Ammunition and explosives

Knacc 1320 Soenpwnacbi h apiunnepHMCKHe pbicTpenw KanwOpOM CBbime 125 mm ■—- Uassii^ Ar>w)iinliion.'<warj^



Boenpnnacbi BoopyxeHun CyxonyiHbix bomck Army Munitions

120-mm BbicTpen c KacceTHbiM 
CHap^flOM C KyMynflTUBHblMM 
OCKOJlOHHbiMU ÓOeBbIMM OJieMeHTaMM 
c AanbHOÔoÜHbiM (4>K89) 3apa,qoM 
K caMOxoflHOMy apTunnepwiicKOMy 
opyflWK) 2C31

120-mm round with a cargo 
projectile loaded with shaped-charge 
fragmentation submunitions 
and a long-range charge (4Zh89) 
for the 2S31 self-propelled artillery 
gun mount

npeflHa3HaHeH ana nopaxennn nerKoßpoHupoBaHHOii Tex- 
HMKH, apTnnnepuiícxux u MnHOMerHbix óaTapeü, npoTUBO- 
TaHKOBblX CpeflCTB Ha nO3MU,M9X, XHBOÜ CUJlbl H OCHeBblX TO- 
HeK B OnopHblX _____________________________________________  
nyHKTax.

This round is designed to destroy lightly armored targets, 
artillery and mortar batteries, anti-tank weapons in firing posi­
tions, manpower and fire emplacements at strongholds.

Basic Characteristics

KanwOp, mm
Macca BbiCTpena, xr 
flanbHOCTb CTpenböbi, m 
KOHMMeCTBO KOB3, HIT.
Kannöp KOB3, mm 
BpoHenpo6nsaeMOCTb, mm 
Dnomaab nopaxewMA OTKpbiro 
pacnonoxeHHOü xhboü cnnbi, m2

120
26,5
200-10000
30
38
> 100

2800

Caliber, mm
Weight of round, kg
Firing range, m
Submunitions, pcs
Caliber of submunitions, mm
Penetration capacity, mm
Exposed personnel killing zone, m2

120
26.5 
200-10,000
30
38
>100
2,800

120-mm BbicTpen c ockojiohho- 
$yracHbiM cuapnAOM u nepeMeuHbiM 
sapsiflOM k opyAWto 2C31

npeAHasHaneH Ann nopaxenua npoTneoTaHKOBbix cpeacTB, 
xhboìì cnnbi, nerKOÖpoHnpoBaHHOii TexHUKH, KOMaHßHO-Haönio- 
AaTenbHbix nyHKTOB, bsboaob caMOXOAHbix n SyKcupyeMbix mu- 
H0M6T0B, 6pOHHpOBaHHblX OÖbeKTOB.

120-mm round with a high-explosive/ 
fragmentation projectile and a reducible
charge and for the 2S31 gun

This round is designed to destroy the adversary's anti-tank 
weapons, manpower, lightly armored targets, command and 
observation posts, self-propelled and towed mortar platoons 
and armored targets.

Kannóp, mm

Macca Bbicrpe/ia, xr
AaribHOCTb crperibóbi, m
nnomaflb nopaxeHua, m2:

OTxpbiTO pacnonoxeHHOií xhboìì curisi
HeÖpOHUpOBaHHOÜ TeXHnXM

120
23
200-9000

2800
2600

Caliber, mm
Weight of round, kg 
Firing range, m 
Killing zone, m2: 
exposed personnel 
unarmored targets

120
23
200-9,000

2,800
2,600

Cpynna 13 boenpnnacbi, Soeabie Mac™ paxer h aspbiBMarbie aeuiecraa Group 13 Ammunition and explosives
' Knacc 1320 Boenpnnacbi h apiwuiepnüCKne BbiCTpensi aanHópOM CBbiuje 125 MM Class 132OAmmun«lon, over 125 mm



Boenpunacbi HaseMHOh apiMnnepnn Field artillery ordnance

BbiCTpenbi K 82-mm MMHOMeTaM 2514-1, 259 
u oópasua 1937 rofla

Rounds for 82-mm 2B14-1, 2B9 
and Model 1937 Mortars

82-MM BblCTpen C OCKOnOHHOM MMHOM
m flanbHOÓOMHbiM sapflßOM 4fl2
K MiiHOMeTaM 2514-1, 259
m o6pa3ua 1937 r.

npe,QHa3Ha4eH /via nopaxenun xmboü cunbi, HeöpoHkipo- 
BaHHOii TexHMKM, paapytueHun oöopoHUTenbHbix coopyxeHkikí 
noneBoro Tuna.

Marepuan Kopnyca - BbicoKonpoHHbiCi MyryH.

82-mm round with
a fragmentation projectile and the 4D2 
long-range charge for the 2B14-1,
2B9 and Model 1937 mortars

This mortar shell is designed for use against the adversary’s 
manpower, unarmored vehicles and field fortifications. The 
shell casing is made from high-strength cast iron.

Basic Characteristics

Kannßp, mm 82
Macca, kt 3,27
MaKcnManbHaa aanbHOCTb crpe/ibòbi, m 4200
nriomaflb nopaxeHUH OTKpbuo
pacnonoxeHHOü xmboü cunbi, m2 715

Caliber, mm 82
Weight of shell, kg 3.27
Maximum firing range, m 4,200
Exposed personnel
killing zone, m2 715

82-mm BblCTpen c ockotiohhom mmhom 
m noiiHbiM nepeMeHHbiM sapsiflOM 
k MMHOMeTaM 2514-1, 259 
m o6pa3ua 1937 r.

82-mm round with a fragmentation 
projectile and with normal reducible 
charge for 2B14-1, 2B9 
and Model 1937 mortars

npeflHa3HaMeH tins no- 
paxenna xuboü cunbi, He- 
SpOHUpOBaHHOki TeXHUKU, 
paapyweHkia oöopoHu- 
TenbHbix coopyxeHuü no- 
neBoro Tuna.

MaTepuan Kopnyca - Bbi- 
coKonpoHHbiki Hyryn.

Group 13 Ammunition and explosives

Class 1320 Ammunition, over 125 mm

This mortar shell is 
designed for use against 
the adversary's manpower, 
unarmored vehicles and 
field fortifications. The shell 
casing is made from high- 
duty cast iron.

Tpynna 13 BoenpMnacbi, óoeebie sacTM paxeT h B3pbiBM3Tbie BemecTBa

¡¡ ■Kñaoc'132OrgcénpMnact»> M apTunnepwwcKHe 125 mm 215
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Basic Characteristics

Kanußp, mm 82
Macca, Kr 3,22
flanbHOCTb CTpenbÔbl, M 125-3000
(IrioiAaAb nopaxeHuq OTKpbiTO
pacnonoxeHHOü xuboü cunbi, m! 715

Caliber, mm 82
Weight of shell, kg 3.22
Maximum firing range, m 125-3,000
Exposed personnel killing zone, m2 715

82-mm BbicTpen c ocBeTHTenbHoii 
MkiHOM 53-C-832CM n aanbHOÓoÜHbiM 
3ap»AOM K ôaTanbOHHOMy MMHOMeTy 
oópasqa 1937 r.

82-mm mortar shell with a illumination 
projectile 53-S-832SM and a long-range 
charge for the Model 1937 battalion­
level mortar

npeflHa3HaM6H ansi ocee- 
meHM9 ueneü n MecTHocTu.

This mortar shell is 
designed for target and terrain 
illumination.

Basic Characteristics

Kanuóp, mm 82
Macca, Kr 3,6
/lanbHOCTb cipe/ibSbi, m 125-4000
BpeMS a<t>4>eKTM8Horo asuctbub 
(ocBemeHnn), c 35
Cuna cseTa, ka 0,3x106

Caliber, mm 82
Weightof shell, kg 3.6
Maximum firing range, m 125-4,000
Area illumination time, s 35
Illumination intensity, cd 0.3x106

82-mm BbicTpen c abimobopì muhow 
CTanwcToro HyryHa 53-fl-832fly 
m nouHbiM nepeMeHHbiM sapsflOM 
K ôaTanbOHHOMy MHHOMery 
oópaaqa 1937 r.

82-mm mortar shell with a smoke 
steel cast iron projectile 53-D-832DU 
and a normal reducible charge 
for the Model 1937 battalion­
level mortar

rtpeAHasHaieH aas noCTa- 
HOBKH AbiMOBbix saeec n ue- 
neyKasaHun.

This mortar shell is used to 
set smoke screens and for 
target designating.

TaKTMKO-TexHMMecKwe xapaKTepncTHKu

Kanuöp, mm 82
Macca, Kr 3,5
flanbHOCTb CTpenbÖbl, M 125-4000
BpeMB 3<t>4>eKTUBHOrO AeÜCTBUB, c 30
ßbiMOBan 3aseca, m:

Bbicora 10
AnuHa 20

Basic Characteristics

Caliber, mm 82
Weight of shell, kg 3.5
Maximum firing range, m 125-4,000
Screening effect, s 30
Smoke screen dimensions, m:

height 10
length 20

Group 13 Ammunition and explosives

216 Class 1320 Ammunition, over 125 mm



Boenpunacbi HaseMHOM apiMnnepnn Field artillery ordnance

BbiCTpe/ibi k 120-mm MUHOMeTaM M-120 
o6pasua 1938 r., 1943 r. m 2C12

Rounds for 120-mm M-120 (Models 1938 and 1943) 
and 2S12 Mortars

120-mm BbiCTpen c saxuraTe/ibHoii 
mmhom i4 nonHbiM nepeMeHHbiM 
sap^flOM k MUHOMeTaivi M-120 o6paaua 
1938 r., 1943 r. u 2C12

120-mm mortar shell with an incendiary 
projectile and normal reducible charge 
for M-120 (Models 1938
and 1943) and 2S12 mortars

npeflHa3HaHeH ansi aocTaBKM b pariOH perm aaxnraTenbHbix 
anetvieHTOB n C03jtjaHHfl onaroB noxapa.

The purpose of this mortar shell is to deliver incendiary mate­
rials to the target area to set objects in the target area afire.

Kann6p, mm 120 Caliber, mm 120
Macca MnHbi, kc 16,3 Weight of shell, kg 16.3
flanbHOCTb CTpenb6bi, m 450-5700 Firing range, m 450-5,700
KonHsecTBO aaxnraienbHbix aneMeHTOB, cut. 6 Incendiary submunitions, pcs 6
BpeMS 3<t>(peKTMBH0r0 AeMCTBMH, c 60 Incendiary effect, s 60

120-mm BbiCTpen c ftbiMOKypsmtewcs 
mmhom n nepeMeHHbiM sapsflOM 
k MHHOMeiy 2C12 m opyflH9M 2516, 
2C9, 2C9-1

120-mm mortar shell with a smoke 
burning-type mortar shell and
a reducible charge for the 2S12 mortar 
and 2B16, 2S9 and 2S9-1 guns

npexiHa3HaHeH ana co3flaHnn flbiMoeoro obnaxa c ue/ibio 
ocnennenna HabmoflaTenbHbix nyHKTOB n coaaaHna nowex b 
paSoTe onTHKO-aneKTpoHHori annapayypbi.

The purpose of this mortar shell is to lay a smoke screen to 
blind the adversary's observation posts and optoelectronic 
surveillance devices.

rpynna 13 Boenpunacbi, 6oeabie wacTM patter m B3pbiBMarbie BemecTBa

Knacc 1320 BoenpunacbiwapninnepHacKHe BbiCTpen w Kan ti6p0M csbiwe 125mm

Group 13 Ammunition and explosives

Class 1320 Ammunition, over 125 mm 217
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Cnapaxenue - KpacHtiü 4>oc<t>op. Filler - red phosphorus.

TaKTHKO-rexHMMecKMe xapaKTepncTMKH Basic Characteristics

Kanngp, mm 120
Macca Murisi, KF 16,1
flanbHOCTb CTpenböbi, M 1000-5400
BpeMA 3<|xt>eKTMBH0r0 flbIMOOÓpaSOBaHMA, c 150 
flbiMOBaa aaseca (BbicoTa/Annwa), m >10/250

Caliber, mm
Weight of shell, kg
Firing range, m
Smoke screen duration, s
Height/length of smoke screen, m

120
16.1
1,000-5,400
150 
>10/250

120-mm BbicTpen c AbiMOKypamewcB 
MWHOW H flaJlbHOÓOWHblM 3apHflOM 
K MUHOMeTy 2C12 u opy^wsiM 2516, 
2C9, 2C9-1

npeAHasHaneH Ann cosflaHua flbiMOBoro obnaxa c pen bio 
ocaenneHMa HaömoaaTenbHbix nyHKTOB u coapannn noMex b 
pabore onTMKO-aneKTpoHHoii annaparypai.

CHapaxenne - xpacHbiii <t>oc<t>op.

120-mm mortar shell with a smoke 
burning-type mortar shell
and a long-range charge for 2S12 
mortar and 2B16, 2S9 and 2S9-1 guns

The purpose of this mortar shell is to lay a smoke screen to 
blind the adversary's observation posts and optoelectronic 
surveillance devices. Filler - red phosphorous

TaKTUKO-TexHHMGCKwe xapakTepncTHKu

Kanuöp, mm 120
Macca MMHbi, kc 16,1
MaKCMManbHan AanbHOCTbCTpenbóbi, m 6800
BpeMA scpcpeKTwBHoro flbiMoo6pa3OBaHHA, c 150
ÆbiMoeaa 3aeeca (Bbicora/flnuHa), m >10/250

Caliber, mm 120
Weight of shell, kg 16.1
Firing range, max, 6,800
Smoke screen duration, s 150
Height/length of smoke screen, m >10/250

120-mm BbicTpen c ocBeTWTenbHoñ 
M14HOM U DOJI H bl M nepeMeHHbiM 
sap^AOM K MHHOMeTaM oópaapa 
1938 r., 1943 r. n 2C12

120-mm mortar shell with an illumina­
tion projectile and a normal reducible 
charge for Models 1938 and 1943 
and 2S12 mortars

npeflHasHaHeH a/ia ocseinenna peneü n MecTHOc™, a Tax- 
xe ana nocTaHOBxn cseTOBbix opueHTupos.

The purpose of this mortar shell is to illuminate targets a ter­
rain and to set light reference points.

fpynna 13 Boenpnnacbi, öoeßbie Macro paxeT n B3pbiBMaTbie aemecTsa Group 13 Ammunition and explosives

Knacc 1320 Boenpwnacbi h apTmi/iepmicxne BbicTpenw KanwOpOM CBwuje 125 MM Class 1320 Ammunition, over 125 mm218
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4HecKue xapaKTepMCTMKM I Basic Characteristics

Kannóp, mm 120 Caliber, mm 120
Macca MMHbl, Kf 16,3 Weight of shell, kg 16.3
ZlanbHOCTb CTpenböbi, m 1000-5400 Firing range, m 1,000-5,400
Cuna ceera, Kfl 1500000 Illumination intensity, cd 1,500,000
BpeMs ocBemeHMB, c 45 Illumination time, s 45
Pa/tnyc ocsemeHun, m 450 Radius of illuminated area, m 450

120-mm BbiCTpen c ßbiMOBOÜ mmhom 
CTanwcToro HyryHa n fiojihbim 
nepeMeHHbiM aapnflOM k MUHOMeTaM 
M-120 oópasua 1938 r., 1943 r.
h 2C12

120-mm mortar shell with 
a smoke steel cast iron projectile 
and a normal reducible charge 
for the M-120 Models 1938 and 1943 
and 2S12 mortars

npe,o,Ha3HaHeH ana oöpasoBaHwn flbiMOBoro HenpocwaT- 
pusaeMoro oönaxa c uenbio aaflbiMneHna orneBbix cpeßCTB 
npoTMBHMKa, ero KOMaHflHbix M HaöntOflaTenbHbix nyHKTOB, a 
TaKxe nocTaHOBKn abimobsix sasec.

CnapaxeHne - xenTbiPi 4>oc<t>op.

The purpose of this mortar shell is to lay a dense smoke 
screen to blind the adversary's weapons and command and 
observation posts, etc.

Its filler is yellow phosphorus.

Kanuöp, mm

Macca Munti, Ke
flanbHOCTb CTpenbßbi, m

BpeMA 3<t><J>eKTMBHoro AbiMOoSpaaoBanna, c
flbiMOBas aaseca (BbicoTa/anuHa), m

120
16,6 
450-5700
40 
>5/30

Caliber, mm 120
Weight of shell, kg 16.6
Firing range, m 450-5,700
Smoke generation time, s 40
Height/length of smoke screen, m >5/30

120-mm BbiCTpen c ockojiohho- 
cpyracHOki mmhoùì w ßanbHOÖoÜHbiM 
sapBflOM k MHHOMeTaM o6pa3pa1938 r., 
1943 r. m 2C12

120-mm mortar shell with
a HE/frag high-explosive projectile 
and a long-range charge for Models 
1938 and 1943 and 2S12 mortars

npefl,Ha3HaHeH Ann nopaxenns OTKpbiTofi n yKpbiToií xmboü 
cwnbi, HeöpoHMpoBaHHoii n nerKobpoHMpoBaHHoii TexHMKn, 
paapyujeHMn obopoHUTenbHbix coopyxertnii.

This mortar shell is designed for use against an adversary's 
personnel, both exposed and in shelter, unarmored and lightly 
armored vehicles and to destroy fortifications.

Tpynna 13 Boenpwnacbi, óoeabie hbctm paxer h BspbiBMarbie BemecTBa Group 13 Ammunition and explosives

Class 1320 Ammunition, over 125 mm



Boenpnnacbi BoopyxeHna CyxonyiHbix bomck Army Munitions

Bbicokaa 34><t>eKTHBHOCTb ocKonoHHOii boeeofi tac™ aoc-
TuraeTca 3a cner naroTOBneHMq Kopnyca M3 BbicoKonpoHHoro 
nyryHa.

The high effectivenes of HE/frag warhead is due to its high- 
strength cast iron casing.

Kannôp, mm 120
Macca BbiCTpena, Kr 16,45
MaKCMManbHan aanbHOCTb cipenbôbi, m 7100
rinomaab nopaxeHua, m2:

OTKpbiio pacnonoxeHHOü xmbom cnnbi 2690
nerK06p0Hnp0BaHH0M TexHuiKn 1230

Caliber, mm
Weight of shell, kg
Firing range, m
Killing zone, m2: 

exposed personnel 
lightly armored vehicles

120
16.45
7100

2690
1230

120-mm BbicTpen c ockoaohho- 
4?yracHOki mmhom u nepeMeHHbiM 
sapstflOM k MMHOMeraM o6pa3qa1938 r., 
1943 r. w 2C12

120-mm mortar shell with
a HE/frag projectile and a reducible 
charge for Models 1938 and 1943 
and 2S12 mortars

npe«Ha3HaHeH xuia nopaxeHMa oTKpbiroii n yKpbiToü xmbom 
cnjibi, HeôpoHupoBaHHOùi n nerKoôpoHupoBaHHOM TexHMKn, 
paapyujeHna o6opoHHTenbHbix coopyxennii.

BblCOKas 3<t>0eKTHBHOCTb OCKOPOMHOVi ÔOeBOft Mac™ flOC- 
TMraeTCh 3a cier nsroiOBneHnn Kopnyca 03 BbicoKonpoHHO- 
ro syryna.

This mortar shell is designed for use against an adversary's 
personnel, both exposed and in shelter, unarmored and lightly 
armored vehicles and to destroy fortifications.

The high effectiveness of HE/frag warhead is due to its high- 
strength cast iron casing.

Kanu6p, mm 120
Macca Bbicipena, Kr 16,45
flanbHOCTb cïpenbôbi, m 450-6600
rinomaftb nopaxeHMs, m2:

OTKpbuo pacnonoxeHHOii xmboü cunbi 2690
nerKOôpoHupoBaHHOM TexHMKu 1230

Caliber, mm 120
Weight of shell, kg 16.45
Firing range, m 450- 6600
Killing zone, m2:

exposed personnel 2690
lightly armored vehicles 1230

120-mm BbicTpen c ockojiohho- 
tjjyracHoü mmhom CTanwcToro Hyryna 
n nonHbirvi nepeMeHHbiM sapaaoM 
k MWHOMeTaM oôpasua 1938 r., 
1943 r. w 2C12

120-mm mortar shell with 
a high-explosive steel cast iron 
projectile and a normal reducible 
charge for Models 1938 and 1943 
and 2S12 mortars

flpeziHa3Ha4eH ajif nopaxenwa OTKpbiToii m yKpbiToCi xmboü 
cnnbi, HedpoHnpoBaHHoPi 0 nerKobpoHupoBaHHori TexHMKM, 
pa3pymeH0A odopoHMTe/ibHbix coopyxemtii.

MaTepwa/i Kopnyca - CTanucTbiü HyryH.

This mortar shell is designed for use against an adversary's 
personnel, both exposed and in shelter, unarmored and lightly 
armored vehicles and to destroy fortifications.

Its casing is made from toughened cast iron.
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Kanuóp, mm 120 Caliber, mm 120
Macca, Kr 16,0 Weight of shell, kg 16.0
flanbHOCTb CTpenbßbl, M 450-5700 Firing range, m 450-5700
riaomaAb nopaxeHua, m2 Killing zone, m2:

OTKpbiTo pacnonoxeHHOü xmboü cuabi, 1500 exposed personnel 1500
nerKOÓpoHupoBaHHoCí TexHMKU 200 lightly armored vehicles 200

120-mm BbiCTpen c ockojiohho- 
cpyracHOM muhow 30034
h nepeMeHHbiM sapnßOM k MUHOMeTaM 
oópaaqa 1938 r., 1943 r. w 2C12

120-mm mortar shell with
a HE/frag projectile and 3OF34
with reducible charge for Models 1938 
and 1943 and 2S12 mortars

FlpexiHasHaHeH ah« nopaxenua OTKpbrroü u yxperroü xuboü 
cnnbi, HeßpoHMpoeaHHOM n nerKobpOHupoBaHHOii TexHMKU, 
paapynieHMA oßopoHUTenbHbix coopyxeHnñ.

Marepuan Kopnyca - cran b C-60.

This mortar shell is designed for use against an adversary's 
personnel, both exposed and in shelter, unarmored and lightly 
armored vehicles and to destroy fortifications.

Casing material - steel S-60.

Basic CharacteristicsTaKTMKO-TeXHMHeCKHe xapaKTepHCTMKM

Kanuöp, mm 120
Macca muhbi, Kr 16,1
itanbHOCTb crpenbôbi, m 450-5700
rinomaAb nopaxeHus, m2:

OTKpbiTo pacnonoxeHHoñ xmboü cnnbi 2250
JierKOÖpOHUpOBaHHOM T6XHHKH 1200

Caliber, mm
Weight of shell, kg
Firing range, m
Killing zone, m2: 

exposed personnel 
lightly armored vehicles

120
16.1
450-5,700

2,250
1,200

120-mm BbiCTpen c ockojiomho- 
4>yracHoii mwhom CTanwcToro nyryHa 
ynynweHHOM KOHCTpyKuww
W flanbHOÓOVÍHblM 3ap»AOM
K MHHOMeTy 2C12

npeitHasHaieH Ann nopaxenua oTKpbiTou u yKpbiroCi xmboü 
cnribi, HeöpoHMpoßaHHOii n nerKoöpoHupoBaHHOii TexHUKU, 
paapyujeHMs oöopoHUTenbHbix coopyxeHuü.

120-mm round with
a HE/frag steely cast iron
projectile of improved design 
and a long-range charge
for the 2S12 mortar

This mortar shell is designed for use against an adversary's 
personnel, both exposed and in shelter, unarmored and lightly 
armored vehicles and to destroy fortifications.
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Maiepnan Kopnyca - CTanncTbifi HyryH. Its casing is made from steely cast iron.

Kannöp, mm 120
Macca, Kr 16,0
MaKCMMantHas AanbHOCTbCTpe/iböbi, m 7100
nnouiaflb nopaxeHMA, m2:

OTKpbuo pacnonoxeHHoCí xnsoCi cnnbi 1500
nerKOöpOHnpoBaHHOM Texnnxn 200

Caliber, mm 120
Weight of shell, kg 16.0
Maximum firing range, m 7,100
Killing zone, m2:

exposed personnel 1,500
lightly armored targets 200

120-mm BbicTpen c ockotiohho- 
cfjyracHOM mi/ihom 30034 
U flanbHOÓOMHblM sapjiAOM 
K MUHOMeTy 2C12

120-mm mortar shell with
a with 3OF34 HE/frag projectile
and a round with long-range charge 
for the 2S12 mortar

npeflHaaHaaeH zyin nopaxenna OTKpbiToñ n yxpbuoii xmboíí 
cnnbi, HeöpoHupoBaHHOii u nerKOÖpoHnpoBaHHon toxhukh, 
paapyiueHMn oöopOHUTenbHbix coopyxennii.

MaTepnan Kopnyca - CTanb C-60.

The purpose of this mortar shell is to kill the exposed and 
sheltered personnel, to defeat unarmored and lightly armored 
targets and demolish fortifications.

Body material: S60 steel.

Basic Characteristics

KannCp, mm 120
Macca Munsi, Kr 16,1
MaKCMManbHas AanbHOCTb CTpenböbi, m 7100
DnoiuaAb nopaxeHMA, m2:

OTKpbiTO pacnonoxeHHOíi xmbom cnnbi 2250
nerKOöpcHMpOBaHHOM rexHMKn 1200

Caliber, mm 120
Weight of shell, kg 16.1
Firing range, max, m 7,100
Effected area, m2:

exposed personnel 2,250
lightly armored targets 1,200
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BbiCTpen k 240-mm caMOXOflHOMy
MMHOMeTy 2C4 «TKWibnaH»

240 mm 2S4 Tulpan Self-Propelled 
Mortar Rounds

npe,HHa3HaHeH ana paspyweHMS 
<t>OPT0<t>WKai4MOHHblX M norieBbix co- 
opyxeHMii, a rarxe nopaxenua xmbom 
CMTlbl M T6XHMKM.

yHMKanbHOCTb MMHOMeTa COCTOMT 
B TOM, HTO OH CnOCOÔeH yHHHTOXaTb 
Henn He TonbKO Ha otkpmtom moct- 
hoctm, ho h b oKonax, b rnyôoKMx 
CKnaflKax mocthoctm, TpaHuieax, Ha 
oôpaTHbix CKaTax BbicoT, T.e. peau, 
KOTopbie HeaocTynHbi nopaxenwo 
orneM apTnnnepniicKnx opyAMM.

CaMOXOflHblM MMHOMeT MMeeT 
opnrnHanbHyio KOHCTpyKumo. 3km- 
nax, Soenpnnacbi, arperaTbi m anna- 
parypa pa3MemeHbi b SpoHMpoBaH- 
hom Kopnyce, aammuaioineM ot nynb 
m ockojikob cHapaaoB. Mmhomot pa- 
MOM OnopHOM nrtMTbl UjapHMpHO Kpe- 
nMTCH k 6anKaM Ha BepxHeM kopmo- 
bom nncTe KOpnyca MawMHbi.

MMHOMeT pasMemeH Ha yanax 
maccM caMoxoflHOM rayÔMpbi «Axa- 
UMB», n03T0My MOTOpHO-TpaHCMMC- 
CMOHHaa ycTaHOBKa, xoflosas nacTb 
m OT/jeneHMe ynpasneHMn aHanorMH- 
Hbl CF «AKaUMfl»,

BoeBoe OTfleneHMe pacno.noxeHO 
b cpeaHeü m kopmobom naCTsx Kop- 
nyca. B cpe/weM hbctm Ha BCtOflriMHy 
SoeBoro OTaeneHMa pacnonoxena
MexaHM3MpoBaHHan yxnaaKa mmh 6apa6aHHoro TMna.

Do oôeMM CTopoHaM yKnaflKM, Ha bopTax, KpensTcn CMfle- 
Hba HneHOB aKMnaxa: Ha npaBOM 6opTy - nepeanee - onepa- 
Topa, 3aanee - HaBOflHMKa, Ha bobom bopry - onepaTopa.

B OTaeneHMM ynpasneHM« HaxoAflTcn MexaHMK-BoaMTenb m 
KOMaHanp.

B MexaHM3MpoBaHHOM yKnaaxe pasMeiaaioTcsi flea BMaa mmh:
I - ocKonoHHO-<t>yracHbie 53-<t>-864 no 10 iiiTyK (b nepeflHen m 

3aaHeii HacTM 6apa6ana), scero 20 lUTyx;
II - aKTMBHO-peaKTMBHbie APM-O- 

3B<t>2, 10 uiTyK no BceCi anMHe 6apa6ana 
yKnaaKM.

noaana mmh Ha HanpasnaioLUMe MexaHM3Ma 
aocbinaHMa npoM3BoaMTca npM noMOiHM Tpex 
HM/iMHapoB, saKpenneHHbix no ocm yKna/jKM. 
noaasa LUTaTHbix mmh ocyiaecTBnneTca no- 
onepeaHO kpbmhmmm LiM/iMHapaMM, 3ktmbho- 
peaKTMBHblX - OflHMM CpeflHMM PMnMHapOM.

Flocne BbiaaHM mmh m3 oaHoro pnaa npo- 
McxoaMT noBopoT 6apa6aHa Ha oamh war ot- 
HOCMTenbHO ocm yxnaaKM, m onepeaHOM paa 
MMH CTaHOBMTCB Haa rtOTKaMM UMrtMHflpOB.

npM noaaMe KOMaHati Ha noateM mmhb 
noaHMMaeTca umbmh/ipom seepx m yonpaeT- 
cn KopnycoM b HanpaBnaioiaMe TpyObi, noc- 
ne Hero wtok qMBMHflpa onycKaeTcn bhm3, a 
MMHa ocTaeTca Ha HanpaBBaioinMx Tpybax.

nocne CHapnxeHMB mmhsi sapnaaMM m pa3- 
BopoTa Tpyôbi MMHOMeTa Ha bmhmio 3apaxa- 
HM9 aocbi.naTe.nb, ynMpancb cbomm ochob3hm- 
eM b CTaÔMBMaaTop MMHbi, TonKaeT ee no Ha- 
npaBnniomMM b ctbob, nocne Hero Knopaocbi- 
naTensi BO3BpamaeTcn Haaaa.

TpyGa MMHOMeTa nepeMemaeTcn b 6oe- 
Boe nonoxeHMe, obecneHMBan roTOBHOCTb 
MMHOMeTa k CTpe/ibOe.

It is designed to destroy fortifica­
tions and various field structures, as 
well as kill enemy personnel.

The weapon is capable of destroy­
ing targets not only in the open but 
also in trenches, deep accidents of 
the ground and on reverse slopes 
dead to artillery guns.

The self-propelled mortar (SPM) 
features a unique design. The crew, 
ammunition and various equipment 
are accommodated within an 
armored hull which protects them 
against bullets and shell fragments. 
The frame of the weapon’s base 
plate is hinge-mounted on the 
beams of the top aft armor plate of 
the vehicle’s hull.

As the mortar is mounted on the 
same chassis type as the Akatsiya 
self-propelled howitzer, their engine 
compartment, transmission, running 
gear and driving compartment are 
identical.

The fighting compartment is locat­
ed in the middle and aft sections of 
the hull. In the middle section, there 
is a drum-type mechanized ammu­
nition rack which extends over the 
entire length of the fighting compart­
ment.

Crew seats are located on either side of the ammunition 
rack: the front seat on the starboard side is for the operator, 
the rear seat on the same side is for the gunner, and the seat 
located on the port side is for the operator.

The driver and the crew commander are seated in the driv­
ing compartment.

The mechanized ammunition rack contains two types of 
mortar shells:

I twenty 53-F-864 high-explosive mortar 
shells (ten in the forward and ten in the rear 
part of the drum);

II ten ARM-O-3VF2 rocket-assisted mor­
tar shells arranged along the entire rack 
length.

The shells are fed onto the ramming 
mechanism guides with the aid of three 
cylinders fitted along the rack axis. The 
SPM’s organic shells are handled by the left­
hand and right-hand cylinders alternately, 
while the rocket-assisted shells are forward­
ed to the ramming mechanism by the middle 
cylinder.

As soon as the shells of one row are fin­
ished, the drum turns one step forward 
relative to the rack axis and the next row of 
shells comes to a position above cylinder 
trays. When a command to lift a shell is 
issued, the respective cylinder lifts a shell 
until it stops against guide tubes. After 
that the cylinder returns to the lowermost 
position and the shell stays on the guide 
tubes.

After the shell has been packed with 
charges the mortar tube turns towards the 
loading line and the rammer pushes the shell 
along the guides into the tube.
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YnpaBJieHne cneunanbHbiMu ysnsMn csmoxoahofo mmho- 
MeTa «TionbnaH» npon3BOßUTcn aneKTporuflpasnMHecKHM 
npuBOflOM. Ciperi bby H3 MHHOMera ocymecTBnaeT hsboahuk 
c noMOtubio BbiHOCHoro nynbia, Haxoflacb BHe MaujMHbi.

Bnaroßapa ujapnupHOti cba3m paMbi c onopHoü nnmoti mh- 
HOMeTa, HajiHHuio fleMn<|>npyiotnMx ycipofiCTB n ynpyrofi can­
ati paMbi c KopnycoM cawoxofla obecnennBaioTca Aonyciu- 
Mbie ycKopeHim Ha aKiinax ot BO3ßeücTBM9 Bbicrpena m Hop- 
ManbHaa ycTOMHMBOCTb.

flpn aapaxaHMH c rpyHTa Muna c noMoiAbio norpyainKa no/ja- 
ercs Ha MauiHHy u yKnaAbieaeiCA npawio Ha HanpaB.nmomne Tpy- 
6bi flocbinaTenn.

ßanee sapaxaHHe nqeTTaKxe, ksk m npu cipenbbe n3yKnaa,OK.
C noMOtubio aneKTporiiflponptiBOfta b hoxoahom nonoxe- 

HMH Tpyba MHHOMera ycTanaBniiBaeTcn napannenbHO Kpbiuie 
h sainrMBaeTca xoMyroM c HaMeiKoü npw noMomw paMKti 
KpenneHMH k Kopnycy MaiuuHbi.

Then, the mortar tube turns to the ready-to-fire posi­
tion.

The SPM’s special units and assemblies are controlled via 
an electrohydraulic drive.

To fire the mortar, the gunner stays outside the vehicle and 
uses a remote control console for the purpose.

Owing to the use of hinged frame-to-base plate joints, 
damping devices and flexible frame-to-hull couplings, the 
effects produced by each shot on the crew are held within tol­
erable limits and the SPM’s stability remains normal.

When the mortar is loaded with ammunition from the ground, 
a shell is picked up by a loader and placed directly on the ram­
mer’s guide tubes. Then, the procedure is the same as that for 
loading the shells from the stowage rack.

To prepare the SPM for traveling, the electrohydraulic drive 
is operated to set the tube parallel to the roof. After that, the 
tube is clamped to the vehicle’s hull.

Macca a boesoM nonoxemin, t 27,2
SKiinax, nea. 5
BoopyxeHkie:

BoauMbiii boeaanac, hit.:
BblCTpe/lOB C MHH0Ü <t>-864(O4>M)

240-mm MHHOMer 2B-8
7,62-mm nyneMei F1KT

20
BbicTpeaoB c muhoü 3B<t>2 (APM) 10
narpoHOB k nyneMery fl KT 1500

MaKCHMa/ibHaA AanbHOCTb crpenbbbi, km: 
OOM 9,8
APM 18

TexHnHecKaa CKOpocipenbHOCTb 
c ucnpasneHkieM
HaBOAKM (HanbonbinaH), c/BbiCTp.: 

npu yrne BO3BbiineHiiA 60' 
n cpeflHeM nonoxenmi CTBona 62
npu yrne BO3BbiuieHMa 80' 
n KpaüHeM nonoxeHMu CTBona 77

Yrribi HaBeneHMA, rpafl.: 
no BepTMKa/IM or +50 AO +80
no ropn3OHTy npu yrne 
BO3BbiujeHHA CTBona 50" He MeHee +10
npu yrne BO3BbiiueHMA CTBona 80’ He Menee +41

BpeMA 3arpy3Ku bo3mmoto 
boeKOMnneKra, muh 30
BpeMA nepeeoAa MHHOMera, mmh: 

H3 noxoAHoro b boesoe 2,5
n3 boeBoro b noxoAHoe 5

Weight, combat, t 27.2

Crew 5

Armament 2B-8 mortar, 240 mm caliber
PKT machine gun, 7.62mm caliber

Organic ammunition load, pc:
F-864 HE mortar shell 20
3VF2 rocket-assisted mortar shell 10
PKT machine gun rounds 

Maximum firing range, km:

1,500

HE mortar shell 9.8
rocket-assisted mortar shell 18

Cyclic rate of fire, s/rnd:
at 60° elevation and middle 
barrel position
at 80‘ elevation and extreme

62

barrel position

Laying angle, deg:

77

elevation from +50 to +80
train at elevation angle of 50’, at least +10
train at elevation angle of 80", at least +41

Time required to load the organic 
ammunition, min 30

Time, min:
to action 2.5
out of action 5

BbiCTpen K 420-mm caMOXOßHOMy
MMHOMGTy OCOÓOM MOL4HOCTM 2B1 «OKS» 

420mm 2B1 Oka Self-Propelled Super 
high Power Mortar Rounds

npeanasHaneH ana CTpenbbbi TaKTniecKUMM aaepHbiivin 
boenpunacaMH no KOMMyHHKaunaM, aapoapowaw n npo- 
MbimneHHbiM obteKiaM npornBHHKa.

PaapaboTKa 420-mm caMoxoAHOü mhhomsthoiî ycianoBKH 
«Oxa» Benacb no 3axa3y TAY m b 1957 r. beino nocTpoeuo ne- 
Tbipe onbiTHbix obpasua. C uenbio chuxohhsi Macchi ycTaHOB- 
KH bpOHnpOBaHne boeBoro OTaenenua OTcyTCTBOBano. B 
CB93M co 3HaHHTenbHbiMu Macco-rabapuTHbiMn xapaKTepn- 
CTnKaMM boenpnnaca (Macca 650 Kr) ana aapaxannn mmho- 
MeT3 ncnonb3OB3nncb nebeflKa u cipena c anexiporiiApaB- 
nnHecKMM npiiBoaoM. flepeBO3K3 m norpysxa boexoMnneKTa 
aonxHbi burin ocyruecTBnnTbCA cneitManbHOìi BcnoMora- 
TenbHoPi MatuMHoii, Koropan uMena Maccy oKo.no 30 t m buina 
b 3HaHMTenbHoii CTeneHM yHM<t>nunpoBaHa c ryceHMHHbiM ap- 
TnnnepwiiCKMM TaraHOM AT-T.

The 420mm 2B1 Oka self-propelled superhigh-power mor­
tar is designed to fire tactical nuclear ammunition to destroy 
communications, airfields and industrial installations.

Development of the mortar was ordered by the Main Artillery 
Directorate. In 1957, a total of four prototypes were built. To 
reduce the overall weight of the weapon, the crew compartment 
was not protected with armor. To load a 650-kg projectile, a 
winch and a jib with an electrohydraulic drive were used. To
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nocTpoeHHbie onbiTHbie o6pa3Ubi caMoxoflHoro MUHOMera 
«Oxa» b 1960 n npoiunu nonuroHHbie ucnbiTaHua, KOTopbie Bbinen- 
nn paa HefloraTKOB: cnoxHOCTb b 3KcnnyaTau.un; HM3Kyio ManeB- 
peHHOCTb BBuay Manon yaenbHoùi moluhocth m 3HaHkrre.nbHoro 
BbineTa CTBona. flanbueniune paßoibi no cosaariHio wnHOMera 
«Oxa» öbinn npeKpaiaeHbi b cba3h c npnwiTHeM Ha BOOpyxeHue 
CyxonyrHbix bomck KOMnneKCOB TaKTMHecKwx paxeT, KOTopbie npu 
MeHbLUMX Macco-ra6apnTHbix xapaKTepwcTUKax nycicoBbix ycra- 
hobok M cytuecTBeHHO nynuuux ManeBpeHHbix KanecTBax MMenn 
3HaHMTenbHO Sonbinne bosmoxhocth no nopaxeHMio uenen. 

transport and load the ammunition, a 30-t truck, which had much 
in common with the AT-T full-tracked artillery tractor, was used.

In 1960, these prototypes underwent field trials, during which 
the following flaws were revealed: difficult operation and mainte­
nance, inadequate maneuverability due to low power-to-weight 
ratio and long barrel. The development work was discontinued 
when tactical missile systems were adopted for service with the 
ground forces. Compared to the Oka mortar, the new tactical mis­
sile systems were maneuverable, had smaller weight and size and 
featured much greater target kill capabilities.

Tpynna 13 Boenpunacbi, öoeßbie wac™ paxer h BspbianaTbie BemecTBa

j apTwnnepHftCKMe 125 mm

LUaccH cnemianbHoe Ha 6aae Tawa T-10M
Boesaa Macca. t 
faöapHTbi, mm:

55-55,3

a/iMHa 20020
LUHpHHa 3080
B bICOTa 5726

KnMpeHC, mm

Cpe/jHee yaenbHoe aaeneHne
460

Ha rpyHT, kcc/cm2 0,65
Tun aBuraiens AH3enb B12-6B
MaKcnManbHaA MouiHOCTb, n.c. 750
Pacxofl TonnwBa, a/s 95-100
Pacxofl Macna, p/h 2,5-3,5
rapaHTMÜHblM CpOK cnyxöbi, H 300
XuenbHaH moihhoctb, n.c./T 13,6
MaKChManbHaA ckopoctb, km/h 30
3anac xoaa, km 200-220
noflsecKM HHAUBMflyanbHan 

TopcnoHHas 
nywKOBas

SKwnax, Men.
npri6opbi HaôniQueHHH:

7(1)

flHeBHOro TflB-51
HOHHOTO «yron»

Pa/ruocTaHuuA P-113
Tun MHHOMeTa 2B1
Kanuôp, mm

flanbHOCTbcrpenböbi, m:
420

MaKCMManbHas 25000-45000
MMHHManbHaS 8000

Boeean CKopocTpenbHOCTb 1 BblCTp. 3a 10,5 MHH
Tun aapaxaHHA Ka3HO3apSßHblCi
MaCCa MMHbl, KT 650
HaHanbHas ckopoctb mhhui, m/c 715
npMuen C-71-5

Chassis T-10M tank
Combat weight, t 55 to 55.3
Overall dimensions, mm: 

length 20,020
width 3,080
height 5,726

Clearance, mm 460
Mean specific ground 
pressure, kgf/cm2 0.65
Engine V12-6B diesel
Power, hp, max 750
Fuel consumption, l/h 95 to 100
Oil consumption, l/h 2.5 to 3.5
Guaranteed service life, h 300
Power-to-weight ratio, hp/t 13.6
Maximum speed, km/h 30
Fuel distance, km 200 to 220
Suspension individual,

Crew
torsion-bar 
7(1)

Observation devices: 
day TPV-51
night Ugol

Radio set R-113
Mortar type 2B1
Caliber, mm 420
Firing range, m: 

maximum 25,000 to 45,000
minimum 8,000

Practical rate of fire 1 rnd per 10.5 min
Loading method breechloaded
Weight of mortar shell, kg 650
Muzzle velocity, m/s 715
Sight S-71-5
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EOEHPMnACbl K BOOPY2KEHMIO 
TAHKOB, SMB M BMfl

CoBpeMeHHbie OTenecTBeHHbie TaHKM, soopyxeHHbie 125-mm 
rnaflKOCTBO/ibHbiMn nytiiKaMM mmciot b OoeKOMnneKTe bbict- 
penbi co CHapsmawn Tpex-Heibipex thdob. B tom nncne: Bbi­
cTpenbi paaflenbHoro aapaxaHUA c sacTHHHO cropaiomeM 
rnnb3Oii c 6poHe6oiiHbiM onepeHHbiM noflKanuSepHbiM CHa- 
paflOM (BOnC), KyMynaTMBHO-ocKoaoHHbiM cnapaaoM (KOC), 
ocKonoHHO-cfyracHbiM CHapaflOM (0<t>C) m tohkobom ynpas- 
naeMoti paxeTOM (TYP). Taxon cocras SoexoMonexTa coot- 
BeTCTByeT rnaBHbiM SoeBbiM saaanaM ocHOBHbix TanxoB.

Ana Bcex CHapsflOB npuMeHseTca OflMHaxoBbiCi Soeeon 3a- 
PHU, pa3MemeHHbivi b nacTUHHO cropaioineii rn/ib3e. Yctomhh- 
BOCTb CHapAAOB Ha TpaexTopnn obecneHMBaeTca CTabnnnaa- 
TopaMM. flna ynyHiueHMA xyHHOCTH Ha nonacTnx CTabnnuisaTO- 
poB Bbino/iHeHbi eKoebi, obec- 
neHHBaKDuuue Bpamenne cna- 
paflOB Ha TpaeKTopmi.

BwcTpenbi c 6poHe6oMHO- 
noxtxannbepHbiMw cnapafla- 
MM npeflHa3HaMeHbi ana 
CTpeabSbi no t3hk3m, CAY, 
3M6pa3ypaM aonroBpeMeH- 
hwx oSopoHMTenbHbix coopy- 
xeHMki, bponexonnaxaM h 
aPyrMM SpOHMpOBaHHblM qe- 
mm. 5poHe6oiiHbie nozixanM- 
SepHbie CHapaaw oSnaaaiOT 
BbicoKHM 6poHe6oiiHbiM Aevi- 
CTBuieM, a nonorocTb Tpaex- 
TOpMii 3TMX CHapaaOB n Ma- 
noe noneTHOe speMa n03B0- 
aaiOT ncno/ib3OB3Tb nx aaa 
nopaxeHHA BbicoxonoflBwx- 
Hbix qeneri.

BbiCTpen c SpoHeSoiiHbiM 
noaxaniiSepHbiM cnapaaoM 
3BM9 coctomt H3 aeyx ane- 
mohtob: cnapaaa c 3axpen- 
aeHHbiM Ha hsm aononHMTenbHbiM SoeBbiM sapaaoM m ochob- 
hoto SoeBoro 3apaaa b HacwHHO cropaiomeii rnnb3e.

OTaeneHne cexropoB Beaymero xonbqa ot KOpnyca cnapa- 
aa npowcxoaMT Ha HananbHOM ynacTxe TpaexTopnn noa aeii- 
CTBMeM cuiBbi conpoTneneHHn Bosayxa n peHTpofiexHon ch- 
nbi, ofiycnoBneHHOM BpamenneM ceKTopos. OTaejiHBUJHeca ot 
CHapaaa ceKTopa naaaiOT Ha mocthoctm Bnepeaw opyana Ha 
aanbHOCTM ot 150 ao 1000 m c ymoM paanera ±2° ot HanpaB- 
neHwa CTpenbfibi. Cnapaa CHaSxeH TpaccepoM, BoennaMena- 
KDipHMca npn BbicTpene. BpeMa ropenpa Tpaccepa - 2-3 c.

Rpn BCTpeae c bponeii cnapaa ee npobnBaer Sxnnax, ar- 
peraTbi n Mexann3Mbi b 3a6poHeBOM npoCTpaHCTse nopaxa- 
lOTca pacKaneHHbiMH ocxonxaMM cnapaaa h Spohm.

BbicTpenbi c KyMynaTMBHbiMH cnapaaaMM npeaHasHaaeHbi 
ana CTpenbObi npaMoui HaBoaxoii no TanxaM, CAY h apyrHM 
OpoHupoBaHHbiM peaaM, hmok3U4mm MOtpHyio 6poHesyio 3a-

Modern Russian tanks armed with the 125-mm smoothbore 
gun carry three to four types of ordnance in the ammunition 
load in various proportions, depending on the combat mission: 
separately loaded burning shell rounds with the fin-stabilized 
armor-piercing discarding sabot projectile; shaped- 
charge/fragmentation projectile, high-explosive/fragmenta- 
tion projectile, and a tank-launched guided missile.

Al projectiles are fin/rotation-stabilized and propelled by a 
single charge in a partly combustible shell.

The rounds with armor-piercing discarding sabot projectiles 
are used against tanks, self-propelled guns, weapons 
emplacements, and other armored targets, including mobile 
targets, thanks to their high armor penetrating capability, flat 

trajectory, and short time of 
flight.

The round with the 3BM9 
armor-piercing discarding 
sabot projectile includes the 
projectile with an additional 
explosive charge and the pro­
pelling charge.

When the projectile is fired, 
the sabot sectors are jetti­
soned at the starting stage 
due to the incoming air flow or 
centrifugal force that emerges 
as the projectile rotates in the 
air. The sabot sectors fall at 
150m to 1,000m within ±2" 
from the line of sight. The trac­
er is ignited upon firing and 
burns for 2sec to 3sec.

As the projectile penetrates 
armor, the crew and the inside 
of the target are hit by red-hot 
fragments of the armor and 
projectile core.

Shaped-charge projectiles are fired against heavily armored 
targets such as tanks and self-propelled guns. Shaped-charge 
projectiles penetrate the armor of all types of modern tanks 
irrespective of the distance, and are equally effective against 
wood-and-ground, brick, and concrete installations. The rec­
ommended effective range is up to 1,500m. Shaped-charge 
projectiles also render a substantial fragmentation effect.

Russian shaped-charge projectiles carry the V-15 fuse. The 
fuse does not require arming prior to firing. The tracer is ignit­
ed upon firing and burns for 6sec to 7sec.

As the shaped charge is activated, 10% to 20% of the metal 
liner into which the explosive is packed is spent on a jet of a 
molten metal, 3mmto 4mm in diameter and two to three times 
as long as the liner. Its leading edge travels at 8kmpsec while 
the training edge at 1-2kmpsec. The jet creates superhigh 
pressure on the armor and penetrates it mechanically.

Tpynna 13 Boenpwnacbi, 6oeBbie nacTw paxeT m BapbiBsaTbie semecTsa

Knacc 1315 Boenpnnacbi h apTwnnepn^CKwe BbicTpenbi KanwOpoM ot 75 mm ao 125 mm

BKnioMMTenbHO

Group 13 Ammunition and explosives

Class 1315 Ammunition, 75 mm through 125 mm226
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iUHTy. KyMynATnBHbie CHapA- 
flbi oSecneMMBatOT npoóuTue 
SpoHu Bcex coBpeMeHHbix 
TaHKOB HeaaBHCMMO ot aanb- 
hoctm CTpenbSbi. Ohm TaKxe 
oSecneHMBaiOT nopaxenwe 
peneii, yxpbiTbix b /jepeBo- 
aeMAAHbix, KMpnMHHbix m xe- 
neaoSeTOHHbix coopyxeHM- 
ax. HanSonee acJxjjeKTUBHO 
npMMeneHMe 3tmx CHapAAOB 
Ha aanbHOCTM p,o 1500 m. 
KpoMe Toro, CHapAAw o6na-
flaiOT 3HaHMTeabHbiM ocko-
nOHHbiM flencTBneM.

KyMyjiATMBHbiM CHapsfl, yKOMnneKTOBaH B3pbieaTeneM B-15. 
npM cTpenbOe BapbiBaTenb Aono/iHMTenbHbix onepapMii He 
TpeOyeT.

CnapaA CHaOxeH TpaccepoM. BpeMA ero ropeHMA - 6-7 c.
npM BCTpese CHapeaa c nperpaaoui B3pbiBajenb cpaGaibi- 

BaeT, Bbi3biBaa AeTOHaqMio paapbiBHoro 3apAAa, conpoBox- 
AatomyiocA o6pa3OBaHMeM KyMynATMBHOM CTpyM. Ha ¿jopmm- 

poBaHMe CTpyM yxoamt 10-20 % weranna KyMynATMBHOM bo- 
POhkm. OcTanbHaa nacTb oObmpobkm obxMMaeTCA b KOMnaKT- 
Hoe Teno - necT. KyMynATMBHaA CTpye MMeeT bma 3aocTpeH- 
Horo CTepxHA AwaMeTpoM 3-4 mm m AnMHy, paBHyio 2-3 ahm- 
HaM oGpaaytoojen oónMpoBKM. TonoBHae nacTb CTpyM abmxbt- 
ca co CKopocTbio 8-10 km/c, a xboctob3a nacTb - 1-2 km/c.

npM yAape KyMynATMBHOM CTpyM b 6pohk> b Mecre KOHTaKTa 
C03AaeTCA Hpe3BbiHaMHO Sonbwoe AasneHMe. fleiicTBMeM Ky­
MynATMBHOM CTpyM SpoHA npoOMBaeTCA.

BbicTpenbi c ocKonoHHO-<t>yracHbiMM CHapAAaMM npeAHa- 
3HaHeHbi aaa CTpenbSbi no noneBbiM yKpbiTMAM, orneBbiM no- 
3MPMAM apTMnnepMM, MMHOMeTaM, paKBTHblM yCTaHOBKaM, 
MaUJMHaM M XMBOM CMne npOTMBHMKa.

OcKonoMHo-<t>yracHbiM CHapAA 30<t>-19 yKOMnneKTOBaH 
B3pbiBaTeneM B-429E. PaspbiBHOM 3apAA - TpoTMn.

npM BCTpene ocKonoHHO-rpyracHoro CHapAAa c nperpaAOM 
B3pbiBaTenb cpaSaTbisaeT m Bbi3biBaeT AeTOHapMio paspsiB- 
Horo 3apAAa, conpoBOXAaKDipyiocA paapbiBOM CHapAAa.

BapbiBaTenb MMeeT tpm ycTaHOBKM aha CTpenbObi:
ocKonoHHoe (KpaH ycTaHOBneH Ha 0, KonnaHOK chat);
0CK0n0HH0-<t>yracH0e (KpaH ycraHOBnen Ha 0, KonnanoK hsast);
<t>yracHoe (KpaH ycTaHOBneH Ha 3, KonnanoK HaAeT).
¿nA ycTaHOBKM BapbieaTenn Ha TpeOyeMoe AeñcTBMe MMe- 

eTCA ycTaHOBOHHbiM KpaH, Ha HapyxHOM Toppe KOToporo no- 
m eme Ha CTpenKa, a Ha Sokobom noBepxHOCTM Kopnyca B3pbi- 
BaTena mmoiotca pmckm c OTMeTKaMM 0 (KpaH OTKpbiT) m 3 
(KpaH aaKpbiT).

WcxoAHaA ycTanoBKa sapbisaTenA - Ha ocKonoHHO-<t>yrac- 
Hoe AeftcTBne. C tskom ycTaHOBKOM BapbiBaTenA CHapAAti 3a- 
rpyxaiOTCA b tbhk.

BoeBbie aapAAbi npeAHaaHaseHbi aaa cooBiaohma cnapA- 
AaM TpeOyeMoii HananbHOM ckopoctm.

npM cTpenbOe bcbmm tmosmm cnapAAOB npMMeHAeTCA eAM- 
Hbiii aapAA 4X40 b nacTMHHO cropaiomeM rMnbae. UpM 
CTpenbSe 6poHe6oMHbiM noAKanMbepHbiM CHapAAOM, KpoMe 
Toro, McnonbayeTCA AononHMTenbHbiii aapAA, paaMemeHHbiM 
Ha Kopnyce CHapAAa b cropatomeM pmamhapo.

BoeBOM aapAA 4X40 coctomt m3 rnnbabi co cropaioipMM 
KopnycoM, cTanbHbiM ooaaohom, c pacnonoxeHHbiMM b Heii 
peHTpanbHbiM nynKOM TpyÓHaToro nopoxa m paccbinHOM na- 
CTbio aapAAa m3 aepneHoro nopoxa, paaMeAHMTenA, cropaio- 
atero AOCbinarenA.

flononHMTenbHbiM aapAA 6poHe6oMHoro noAKannSepHoro 
CHapAAa coctomt m3 nopoxa, paBHOMepHo pacnonoxeHHoro 
BOKpyr Kopnyca m MexAy nonaCTAMM CTaSMnMaaTopa m cro- 
paiomero pMnMHApa.

flnA BocnnaMeneHMA OoeBoro aapAAa npMMeHAeTCA ranbBa- 
HO-yAapnaA BTynKa ryB-710. BrynKa MMeeT ABa HeaaBMCMMbix 
B3aMMOAy6nMpyiou4nx abmctbma - aneKTpMnecKoe m yAapHoe.

Tpynna 13 Eoenpunacbi, 6oeBbie MacTM paxeT m B3pbiBMaTbie BeunecTBa

Knacc 1315 Eoenpunacbi m apTnnnepHMCKMe Bwcrpenbi Kannópow ot 75 mm flo 125 mm

BKntOHMienbHO

Rounds with high-explosive/fragmentation projectiles are 
used against field fortifications, artillery, mortars, missiles, 
vehicles, and personnel.

The ZOF-19 high-explosive/fragmentation projectile carries 
the V-429E and a TNT explosive charge. As the projectile hits the 
target, the fuse actuates the explosive charge and the latter 
explodes. The fuse has three firing options: fragmentation (set­
ting O, cap off), high-explosive/fragmentation (setting O, cap 
on), and high-explosive (setting Z, cap on). The fuse is set with a 
special key with an arrow and the «0» and «Z» marks. By default, 
all projectiles are set to high-explosive/fragmentation action.

Propelling charges are designed to boost the projectiles to a 
certain initial velocity. The unified propelling charge is the 
4Zh40 in a partly combustible shell. In armor-piercing discard­
ing sabot projectiles, there is also an additional charge 
attached to the projectile case.

The 4Zh40 includes a combustible shell, a steel sabot with 
the central beam of tubular powder and the rest of the charge 
with grained powder, decoppering agent, and combustible 
feed rib. The additional charge of an armor-piercing discard­
ing sabot projectile includes a load of powder placed in equal 
bulks between the fins and a combustible cylinder.

The explosive charge is detonated by the GUV-710 com­
bined fuse in which electric and impact activation act inde­
pendently and make a closed-loop backup.

Group 13 Ammunition and explosives

Class 1315 Ammunition. 75 mm through 125 mm g
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125-mm BblCTpeji 3B5M9
c ópoHeóoÜHbiM noflKannóepHbiM 
CHapsiflOM 3BM22 k nyiUKe fl-81

The 125-mm 3VBM9 round with 
an armor-piercing discarding sabot 
3BM22 projectiles (D-81 gun)

npeAHasHaneH ana nopa- 
xeHMfl coBpeweHHbix MOflep- 
HH3UpOBaHHblX TaHKOB, HM6- 
HDLUMX KOMÔHHMpOBaHHyiO 
SpoHeaaiiiMTy.

The projectile is used 
against modern tanks pro­
tected by combined armor

Macca, kt:
BbiCTpena
Chiappila
cepAesHUKa

fluanasOH aKCnnyaraunoHHbix 
TeMneparyp, *C
HasaAbHaa CKopocib CHapaAa, m/c 
TontAUHa roMoreHHOñ 6pOHn, 
npoSneaeMOÜ noA yrnoM 60*  ot Hopwann 
Ha AanbHOCTM 2000 m, mm 
flanbHOCTb npsMoro BbicTpena, m 
YnaKOBKa-fliAHK, cm
Macca yKynopxn c BbicTpenoM, kt

20,55
6,55
0,27

or -40 AO +50
1715

180
2090 
82x54,5x27
50

Weight, kg:
round
projectile
core

Operational temperatures range, *C  
Initial velocity of the projectile, mps 
Armor penetration capability against 
homogeneous armor set 
at 60’ at 2,000m, mm
Point-blank range, m
Standard box dimensions, cm 
Round gross weight, kg

20.55
6.55
0.27
-40 to +50
1,715

180
2090 
82x54.5x27
50

125-mm BbiCTpen 3B5K16
c KyMynnTMBHbiM CHapaflOM 3BK18M
k nyujKe fl-81

The 125-mm 3VBK16 round 
with the shaped-charge 3BK18M 
projectile (D-81 gun)

npeflHa3HaHeH aas no- 
paxeHMB SpOHMpOBaHHblX 
peneri, xhbom chabi, cf>op- 
Tn4>nKai4MOHHbix n nnxe- 
HepHbix coopyxeHnü, or- 
HeBbix nosnpnii apTunne- 
pnn, muhomctob, paxeT- 
Hbix ycTaHOBOK. B cocrae 
BbicTpena bxoast KyMynp- 
TMBHbiii onepeHHbiii (npo- 
BopaHWBaKnunücfl) cna- 
phA 35K18M c Tpacce- 
POM, CKOMnneKTOBaHHblM 
C OCHOBHbIM 3ap«AOM 
4X40 ham 4X52 b rnnb3e 
co cropaiotuMM Kopny- 
COM. KyMynqTUBHbiCi y3en 
CHapnAa MMeeT wieAHyio 
BopoHKy. 3a cieT coeep- 
LUeHCTBOBaHMS <t>opMbi

Group 13 Ammunition and explosives

The projectile is used 
against armor, person­
nel, fortifications, instal­
lations, artillery, mor­
tars, and missile sys­
tems.

The round includes 
the shaped-charge 
fin/rotation-stabilized 
3BK18M tracer projec­
tile with the 4Zh40 or 
4Zh52 charge placed 
into a combustible 
shell. The liner is made 
of copper. The special­
ly selected shape of 
the case has led to 
lower weight and bet­
ter ballistics. The lat­
est improvements

Class 1315 Ammunition, 75 mm through 125 mmKnacc 1315 Boenpnnacbi n apTnnnepwñcKne BbiCTpenbi KajinOpoM ot 75 mm ao 125 mm

Tpynna 13 Boenpnnacbi, óoeBbie nacTu paKeT m BapbiBwaTbie seuiecTBa
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Kopnyca CHapnaa yMeHbuiena Macca u ynyMaieHbi OannMCTM- 
necKne xapaKTepMCTMKM. flpuMeHeHMe MomHoro B3pbiBnaTO- 
ro BemecTBa npu M3MeHeHnn TexHonornn CHapnxeHMfl 
(npeccoBaHkieM b Kopnyc) no3BO.nM.no ysenMHMTb 3<t><t>eKTMB- 
HOCTb aeMCTBMH no uenn Ha 25%.

(more powerful explosive and direct pressed-in explosive 
charge) have resulted in a 25% increase in combat effec­
tiveness.

Macca, Kr:
BbicTpena
CHapsfla
BB

BapbiBaierib
HasanbHaq CKopocTb, m/c 
flanbHOCTb npsMoro BbicTpena, m 
/JnanaaoH aKcnnyaTauuioHHbix 
TeMnepaTyp, "C

29,0
19,0
OK<t>on
B-15
905
1010

ot -40 no +50

Weight, kg:
round
projectile
explosive

Fuse
Muzzle velocity, mps
Point-blank range, m
Operational temperatures range, *C

29.0 
19.0 
ocfol
V-15 
905 
1,010
-40 to +50

125-mm BbiCTpen 3B5M17
c 6poHe6oMHbiM noflKann6epHbiM 
CHap^AOM 35M42 k nyujKe fl-81

npeaHasHateH ana CTpensSbi no coepeMeHHbiM Moaep- 
HM3MpOBaHHblM T3HKaM, MMeKJUJMM KOMSuHMpOBaHHyiO 
SpoHeaauiMTy. B cociaB BbicTpena BxoanT cnapna c Tpac- 
cepoM, cofipaHHbiM c nacTbio sapstaa b cropaiomeM rnrib3e, 
m ochobhom 3apna e rMAb3e co cropaioiaMM KopnycoM. Oc- 
hobhom 3ap«a 4X63, b co- 
craBe KOToporo npMMene- 
Hbi BbicoKoaHepreTMue- 
CKMe nopoxa, HeB3aMMo- 
3aMeHneM c 3apnaaMM 
4X40 unu 4X52, KOTopbie 
npMMeHflK>Tcn ana komo- 
neKTapMM BbicrpenoB co 
CHapaaaMM apyrnx tmoob.

KoHCTpyKTMBHan cxewa 
CHapsaa MMeeT cymecr- 
BeHHbie oTnMHMB ot apy- 
rux SpoHeSoMHbix CHapn- 
aoB. BeaeHMe cnapnaa b 
Kanane CTBona oSecneHu- 
BaeTCH OTaanmotaMMCA b 
noneie ceKTopHbiM Beay- 
LU,l/IM yCTpOMCTBOM CJ105K- 
HOM 4>OpMbl, HOBOTO - 
npMXMMHOTO TMna, BTO- 
pofi onopoii CHapaaa cny- 
xai nonacTM CTa6nnM3a- 
Topa.

The 125-mm 3VBM17 round 
with the 3BM42 armor-piercing 
discarding sabot projectile (D-81 gun)

The projectile is used against tanks protected by combined 
armor. The round includes the tracer projectile loaded togeth­
er with part of the propelling charge in a combustible shell, and 
the 4Zh43 main propelling charge in a combustible shell. The 
4Zh63 is based on high-power powders and therefore is not 
interchangeable with the 4Zh40 and 4Zh52 charges used in 
other types of ordnance.

The projectile is different by its architecture: it has two tung­
sten alloy rods that provide higher armor penetrating capabili­
ty against hard targets set at wider angles. The projectile slides 
inside the barrel, supported by a jettisoned hold-down pull unit 
and the stabilizing fins.

Macca, Kr:
BbicTpena 20,4
cHapaqa 7,05

HaManbHas CKopocTb, m/c 1700
/JanbHOCTb npsMoro BbicTpena, m 2050
flnanaaoH OKcnnyaTauuoHHbix
TeMnepaTyp, *C  ot -40 ao +50
TonmuHa roMoreHHOM 6pohm, 
npo6nsaeMoii non yrnoM 60’ ot HopMann 
Ha flanbHOCTM 2000 m, mm 230

Weight, kg:
round 20.4
projectile 7.05

Muzzle velocity, mps 1,700
Point-blank range, m 2,050
Operational temperatures range, °C -40 to +50
Armor penetration capability against
homogeneous armor set at 60"
at 2,000m, mm 230

Tpynna 13 Eoenpnnacbi, 6oeBbie msctm paxeT w B3pbiBMaTbie BeunecTBa Group 13 Ammunition and explosives

Knacc 1315 Boenpwnacbi m apTwnnepMfcKHe BtiCTpenbi KanwSpOM ot 75 mm ao 125 mm Class 1315 Ammunition, 75 mm through 125 mm
BKnfOsmenbHO
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125-mm BbiCTpen 3BBK25
c KyMyn^TUBHbiM CHapaflOM 36K29M
K nywKe fl-81

The 125-mm 3VBK25 round 
with the 3BK29M shaped-charge 
projectile (D-81 gun)

npeamHaMeH a-oh 
CTpenbóbi no MoiAHbiM 6po- 
HMpOBaHHblM UenflM, B TOM 
HMcne ocHameHHbiM Hasec- 
HOM AMHaMWHeCKOÍÍ 3aiAu- 
TOM U yKpbITbIM 3a MaCKMpO- 
BOHHblMM CpeflCTBaMM, a 
TaKxe no xmbom cune, <t)op- 
TkKpMKaunOHHblM M MHXe- 
HepHbiM coopyxeHMAM, or- 
HeBbiM no3Mi4MAM apTunne- 
pMW, MMHOMeTOB, paXCTHblX 
yCTaHOBOK.

OTflMHWTenbHa« ocoóeH- 
HOCTb CHapAfla - CHapAxe- 
Hue npeccoBaHMOM b Kop- 
nyc.

The projectile is used against heavily armored targets 
concealed behind camouflage and protected by reactive 
explosive armor, personnel, fortifications, installations, 
artillery, mortars, and missile launchers. The projectile is 
charged by direct press-in.

Macca, kt: Weight, kg:
BbiCTpena 28,4 round 28.4
CHapwa 18,4 projectile 18.4

HaManbHa« CKOpoctb, m/c 915 Muzzle velocity, mps 915
flnanaaoH axcnayaTaunoHHbix Operational temperatures
Tewneparyp, 'C OT -40 AO +50 range, *C -40 to +50

125-mm BbicTpen 3BO036
c ocKOJioHHo-cpyracHbiM cHapsflOM
30026 K nyiuKe fl-81

The 125-mm 3VOF36 round with
the high-explosive/fragmentation 3OF26 
projectile (D-81 gun)

23

npeflHa3HaHeH zvia CTpenb- 
óbi no XMBOM cune, noneBbiM 
yKpenneHMAM, MHxeHepHbiM 
coopyxeHMAM, orHOBbiM no- 
3MU.MAM apTMJUiepMM, MMHO- 
MeTOB, peaKTMBHbix ycTaHO- 
BOK, neXOTHblM OrHOBblM 
cpeflCTBaM. B cocTaB bbict- 
pe/ia BXOflMT CTaflbHOM OCKO- 
noHHO-4)yracHbiM CHap^A 
304)35 co B3pbiBaTeneM m 
TpaccepOM, CKOMnneKTOBaH- 
HblM C OCHOBHbIM 3apflflOM 
4X40 min 4X52 b rwnb3e co 
cropaiOLUMM KopnycoM. 3a 
CH6T ysenHHeHMfl Maccw pa3- 
pbiBHoro sapada u npHMene- 
HMA Ana CHapflxeHMA 6onee 
MOtUHoro reKCoreHOCOAep- 
xamero B3pbiBHaToro Beme- 
CTBa npM M3MeHeHMW TeXHO- 
norwM CHapflxeHMfl (nopuw- 
OHHbiM npeccoBaHkieM b Kop- 
nyc) 3<t>(J)eKTMBH0CTb A6MCT- 
BMR CHapAAa yBenuiHeHa Ha

Tpynna 13 Boenpnnacbi, 6oeBbie nac™ paKeT h BapbiBwaTbie semecTsa

Knacc 1315 Eoenpvmacbi h apTunnepwiicKMe Bbicipenw Kan^poM ot 75 mm ao 125 mm

BKWOMMTenbHO

Group 13 Ammunition and explosives

The projectile is used 
against personnel, field forti­
fications, artillery, mortars, 
missile launchers, and other 
stationary weapons. The 
round includes the 3OF35 
high-explosive/fragmentation 
projectile with a fuse and 
tracer, loaded together with 
the 4Zh40 or 4Zh52 pro­
pelling charges in a com­
bustible shell.

The projectile uses more 
powerful hexogen-based

Class 1315 Ammunition, 75 mm through 125 mm



Boenpunacbi k BoopyxeHWK, TaHKOB, BMfl m BMfl Armor ordnance

10-30% no cpaBHeHmo co CHapaaoM 30019, CHapaxeHHbiM 
TpOTHPOM.

OTnuHUTeabHaa ocoSeHHOCTb CHapaaa - CHapnxeHne nop- 
pnoHHbiM npeccoBaHMeM.

explosive and heavier warhead charged by portion-by-por- 
tion press-in, thanks to which the combat action exceeds 
by 10% to 30% that of the traditional 3OF19 with a TNT 
charge.

Macca, Kr:
BbicTpena
CHapwa

Macca BB, A-IX-2 
BapbiBaienb 
flanbHOCTb crpenbSbi, km 
HananbHan CKopocTb, m/c 
PacHeiHoe aaBneHne, kto/cm* 
flnana30H aKcnnyaiaaMOHHbix 
TeMnepaiyp, ’C

Weight, kg:
33,0 round 33.0
23,0 projectile 23.0
O,4U I 
B-429E Weight of explosive, A-IX-2 3.401

9,7 Fuse V-429E

850 Effective range, km 9.7
4050 Muzzle velocity, mps 850

Standard pressure, kgf/cm2 4,050
ot -40 flo +50 Operational temperatures range, "C -40 to +50

125-mm BbiCTpen 3BF16 c npaKTunecKUM 
noAKanidóepHbiM CHapnAOM 3(131
k nyuiKe fl-81

The 125-mm 3VP6 round with 
the training 3P31 armor-piercing 
discarding sabot projectile (D-81)

npeflHaaHaaeH ana yieÓHbix CTpe/ibS, npn KOTopbix npnoô- 
peTaiOTca npaKTnnecKne HaBbiKn b tohhoctm cipenbSbi.

The projectile is used for gunner training without target 
destruction.

Macca, Kr:
BbicTpena
CHapsaa

HaHanbHaa CKopocTb, m/c 
flnanaaoH aKcnnyaTapnoHHbix
TeMnepaiyp, "C

19,5
5,2
1830

OT -40 flo +50

Weight, kg:
round
projectile

Muzzle velocity, mps 
Operational temperatures 
range, "C

19.5
5.2
1,830

-40 to +50

125-mm BbiCTpen 3BFI5
c npaKTunecKUM KyMynsiTWBHbiM 
CHapAAOM 3(111 k nyuiKe fl-81

npea,Ha3HaHeH ana yneGHbix cipenbG, npn npoBeaennri ko- 
Topux npnoSpeTatOTca npaKTMMecKwe HaBbiKn b tohhoctu 
CTpe/ibGbi n HeT HeoôxoflnMOCTu b paapyiuaiomeM n nopaxa- 
iomeM aencTBnn CHapaaa y penn.

The 125-mm 3VP5 round with
the training shaped-charge 3P11
projectile (D-81 gun)

The projectile is used for gunner training without target 
destruction.

Tpynna 13 Eoenpunacbi, 6oeBbie mocth paxeT w B3pbiBMaTbie BeunecTBa Group 13 Ammunition and explosives

Knacc 1315 Boenpwnacbi m apTwnnepwwcKMe Bwcrpenbi KanwSpOM ot 75 mm ao 125 mm Class 1315 Ammunition, 75 mm through 125 mm
BKnfOHvnenbHO
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Macca, kt:
BbiCTpena
cwapwa

HaHanbHaa CKopocib, m/c 
flnanaaoH aKcnnyaraunoHHbix
TCMnepaiyp, "C

29,0
19,0
905

ot -40 AO +50

Weight, kg:
round
projectile

Muzzle velocity, mps 
Operational temperatures 
range, ‘C

29.0
19.0
905

-40 to +50

125-mm BbiCTpen 3BBK25M 
c npaKTMHecKWM KyMynsiTWBHbiM 
CHapaflOM 36K29M k nyLUKe fl-81

The 125-mm 3VBK25I round
with the training 3BK29I
The projectile is used against (D-81 gun)

npeAHasHaneH «ojia yneÔHbix cTpenbô, 
npM npOBefleHMM Kowpbix npuioôpeTa- 
KDTCfl npaKTWHeCKMe HaBblKM B TOHHOCTM 
CTpenbàbl M HOT HeOÔXOAMMOCTM B pa3- 

pyiuaiOLneM m nopaxatotneM fleucTBuu 
CHapaxia y uenw.

Tpynna 13 Boenpnnacbi, 6oeebie sacm paKeT n BapbiBwaTbie eemecTBa Group 13 Ammunition and explosives

Knacc 1315 Boenpnnacbi n apinn/iepni^cKne Bbicipenw KannGpoM ot 75 mm ao 125 mm Class 1315 Ammunition, 75 mm through 125 mm
BKmoHnrenbHO

Macca, Kr:
28,4

Weight, kg:
BbicTpena round 28.4
CHapaAa 18,4 projectile 18.4

HaHanbHas CKopocib, m/c 915 Muzzle velocity, mps 915
flnanasoH aKcnnyaTaunoHHbix

ot -40 ao +50
Operational temperatures range, ‘C -40 to +50

TeMnepaTyp, ’C

232
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125-mm xojioctom TaHKOBbiui
BbiCTpen 4X33

The 125-mm 4Kh33 
blank round

npeflHa3HaHeH /yin BeyeHMH cipenböbi 
B pyHHOM U aBTOMaTHHeCKOM peXMMaX H3 
TaHKOBOü nyiuKM fl-81 c Mecía n npn abh- 
xeHUM Tamo c penbio UMmapHH Ha yne- 
huhx oöcTaHOBKn, npu6nnxeHHOti k 6oe- 
BOM no 3ByHHOCTn, nnaMeHHOc™ n amm- 
hoctu BbicTpena.

Wcnonb3OBaHne xonocTbix BbicrpenoB 
no3BOB9eT 6e3 6onbiunx MaTepkianbHbix 
3aipaT noflroTOBMTb BOiiCKa MopanbHO m 
ncMxonorMHecKM k BefleHHio SoeBbix aeü- 
CTBMÜ.

Bo3MOXHa nocTaBKa BbicrpenoB Ha yc- 
AOBM9X M b oßteMax, npeaycMOTpeHHbix 
KOHTpaKTOM.

Mbi roTOBbi npOBecTM paapaóOTKy ho- 
Bbix BbicipenoB ana 3apy6exHbix cmctom 
m opraHM3OBaTb nx cepMMHoe npon3BOfl- 
CTBO.

The projectile is used in practical train­
ing. Renders the same acoustic, fire, and 
smoke effect as the live round, which 
helps in morale building and cost-efficient 
preparation for real combat environment. 
Can be loaded manually or automatically. 
Compatible with the D-81 gun.

The top and bottom parts are packed 
together in a wooden box.

Macca, Kr:
BbicTpena 13
HWJKHeíí HaCTM 9,4
BepxHeii nacTM 3,6

XUiMHa, mm:
HWJKHeíí HaCTM 408
BepxHeii nacTM 398

TeMnepaiypHbiii .QManaaoH 
aKcnnyaTauwM, °C -40 - +50

BbicTpena BepxHwe u huxhh© nacm 
ynaKOBaHbi b naxeTbi m ynoxeHbi 
B .UepeBflHHblM alumk 
raóapuTHbie pa3Mepbi amnio, mm 583x532x532
Macca amnio c BbicTpenaMn, Kr 66

Weight, kg:
round 13
bottom 9.4
top 3.6

Length, mm:
bottom 408
top 398

Operational temperatures
range, *C -40 to +50

Box dimensions, mm 583x532x532

Gross weight, kg 66

OnbiTHbiü KyMynATUBHbiw CHapsA Experimental shaped-charge projectile
npeAHasHaneH /yia nopaxeHMH öpoHeTaHKOBOii toxhhku, 

OCHaiyeHHOki BCTpOeHHbIMM M HaBeCHbIMU SnOKaMM flHHaMH- 
necKofi 3ammbi (¿pohh Tuna «ho6x3m» n «peaKTMBHan» ôpoHA).

CHapflfl coBMecTHM c rnaflKOCTBonbHbiMn laHKOBbiMM nytju- 
KaMH Kann6pa 125 mm (2A46M, 2A46M-1), CHdeMaMw npM- 
uenHBaHMA h aBTOMaraMu aapaxanun.

OcHOBHaa ocoßeHHOCTb cnapstaa - TaHfleMHoe pacno.no- 
xeHne AByx ochobhbix KyMynaTkiBHbix 3apflflOB, hto yBenMHM- 
BaeT 6poHenpo6nTne npn nocneaoBaTenbHOM hbüctbhh Ky- 
MyjlATHBHblX CTpyÜ.

The tandem projectile is 
used against armor protected 
by Chobham and reactive 
explosive armor. Compatible 
with the 2A46M and 2A46M-1 
125-mm smoothbore tank 
guns with optical sights and 
autoloaders.

fpynna 13 Eoenpunacbi, ôoeBbie msctm patœT w B3pbiBMaTbie BeunecTBa Group 13 Ammunition and explosives

Knacc 1315 Boenpunacbi u apTunnepwííCKMe Bwcrpenbi KanwópOM ot 75 mm ao 125 mm Class 1315 Ammunition, 75 mm through 125 mm 23
BKntoHWTenbHO
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Kannöp CHapsAa, mm 125 Caliber, mm 125
Macca cHapsAa, Kr 19 Projectile weight, kg 19
flanbHOCTb npsMoro BbicTpena, m 1010 Point-blank range, m 1,010
npuue/ibHaa AanbHOCTb crpenböbi, m 4000 Effective range, m 4,000
KyHHOCTb 6oa, m Bb < 0,3

B6 < 0,3
CEP, m
Armor penetration capability against

<0.3

BpoHenpo6nTne roMoreHHoii 6poHn, mm 
BpoHenpoöMTne noA yrnoM 60 rpaA.
OT HopMann, mm:

700-800 homogeneous armor, mm
Armor penetration capability against 
armor set at 60':, mm:

700-800

no roMoreHHoii Spone 
no öpone,ycnneHHOw

350-400 homogeneous armor
homogeneous armor + built-in

350-400

AMHaMusecKOM saiAUTofi: explosive armor 300-330
BCTpoeHHOÜ 300-330 homogeneous armor + added-on
HaBecHoü 320-350 explosive armor 320-350

yneÔHbie ôoenpwnacbi
npeAHasHaneHbi /via oöyHeHUA aKunaxeu AewcTBUAM npw 

opyxMM.

Training ordnance
Training ordnance is used for primary procedural training.

115-mm BbiCTpen 3YBIVI9
c öpoHeöowHbiM noflKannöepHbiM 
CHapnflOM 3BM21 k nyiUKe Y-5TC 

The 115-mm 3UBM9 round with 
the 3BM21 armor-piercing discarding 
sabot (U-5TS gun)

Macca, kt:
Bbicrpena
CHapafla

HaMaribHasi CKopocrb, m/c

HanaribHas CKopocTb, m/c 
flnanaaoH aKcnnyaTaunoHHbix 
TeMnepaTyp, *C

npeAHaaHaneH aha 
CTpenbSbi no fipoHeiaHKO- 
BOti TeXHMKe.

The projectile is used 
against armor.

23,5
6,26
990
1600

OT -40 AO +50

Weight, kg:
round
projectile

Muzzle velocity, mps
Muzzle velocity, mps 
Operational temperatures 
range, ’C

23.5
6.26
990
1,600

-40 to +50

234
Tpynna 13 Boenpnnacbi, 6oeBbie nac™ paxeT n BspbiBsaTbie BeiuecTsa Group 13 Ammunition and explosives

Knacc 1315 Boenpnnacbi n apTMn/iepn^CKne Bbicrpenw KanwdpoM or 75 mm AO 125 mm Class 1315 Ammunition, 75 mm through 125 mm

BKDIOHWTenbHO
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115-mm BbiCTpen 3YBK7
c KyMyn^TUBHbiM cnapsmoM 3BK15M
k nyunce Y-5TC

npeAHa3HaHeH aba CTpenbóbi no ópOHMpOBaHHbiM l^bam, a 
TaiOKe no JKMBOW cune, <t>OpTM0MKaL|MOHHblM M MHXeHepHbIM 
coopyxeHMAM, orHeBbiM hosmamam apTMnnepMu, mmhomo- 
TOB, paKOTHblX yCTaHOBOK.

OmMHHTejibHaA ocoóeHHOCTb CHapAAa - CHapAxeHMe 
npeccoBaHMeM b Kopnyc.

The 115-mm 3UBK7 round with 
the 3BK15M shaped-charge projectile 
(U-5TS gun)

The projectile charged by direct press-in is used against 
armor, personnel, field fortifications, artillery, mortars, and 
missile launchers.

Macca, kt: Weight, kg:
BbicTpena 26,3 round 26.3
CHapnna 12,2 projectile 12.2

flnnHa BbiCTpena, mm 1055 Round length, mm 1,055
HasanbHaH CKopocTb, m/c 1060 Muzzle velocity, mps 1,060
flnanaaoH aKcnnyaTapwoHHbix Operational temperatures
TeMnepaTyp, ’C pt -40 flo +50 range, 'C -40 to +50

115-mm BbiCTpen 3YO037 
c ocKonoHHO-cpyracHbiM 
CHapsflOM 30027 k nyuiKe Y-5TC

npeAHa3HaHeH aba CTpeBbóbi no >kmbom cubo, noBeBbiM yK- 
penBeHWAM, MHxeHepHbiM coopyxenuAM, orneBbiM no3ui4M- 
AM apTMBBepMM, MMH0M0T0B, paKOTHblX yCTaHOBOK, HOXOT- 
HblM OTHOBblM CpOACTBaM.

OTBMHWTOBbHaA ocoóeHHOCTb cnapAAa - cnapAxenue nop- 
UMOHHblM npeCCOBaHMOM.

The 115-mm 3UOF37 round with 
the 3OF27 high-explosive/fragmentation 
projectile (U-5TS gun)

The projectile charged by portion-by-portion press-in is 
used against armor, personnel, field fortifications, 
artillery, mortars, missile launchers, and other stationary 
weapons.

Tpynna 13 Boenpunacbi, 6oeBbie mscth paxeT w B3pbiBMaTbie BeunecTBa Group 13 Ammunition and explosives

Knacc 1315 Boenpvinacbi m apTMAnepM^CKMe BbtCTpenbi KanndpOM ot 75 mm ao 125 mm 1 Class 1315 Ammunition, 75 mm through 125 mm ___ __ 2

Macca, Kr: Weight, kg:
Bbicrpena 30,7 round 30.7
CHapaaa 18,0 projectile 18.0

/Vikina BbicTpena, mm 1069 Round length, mm 1,069
Ha+anbHasi CKopocTb, m/c 800 Muzzle velocity, mps 800
ilnanaaoH 3KCnnyarauuoHHbix Operational temperatures
TeMnepaTyp, ’C OT -40 no +50 range, 'C -40 to +50

BKnfOHmenbHO
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100-mm BbiCTpe/i 3YBM11
c ôpoHeôoiiHbiM noflKannôepHbiM 
CHapsiflOM 3BM25 k nyuuKe fl-10T 

The 100-mm 3UBM11 round with 
the 3BM25 armor-piercing discarding 
sabot projectile (D-10T gun)

npeflHasHaneH ana 
CTpenbôbi no 6pone- 
TaHKOBOM TeXHUKe.

The projectile is used 
against armor.

Macca, kt:
BbiCTpena
CHapsfla

Anma Bbicrpena, mm 
HaHanbHas CKopocib, m/c 
AnanaaoH aKcnnyaTaunoHHbix 
TeMoepaiyp, ’C

Weight, kg:
20,7 round 20.7
5,02 projectile 5.02
978 Round length , mm 978
1430 Muzzle velocity, mps 1,430

Operational temperatures
ot -40 AO +50 range, ‘C -40 to +50

100-mm BbiCTpen 3YBK9 
c KyMyn^TUBHbiM CHapaflOM 
36K17M k nyunce A-10T

npeflHasHaMeH ana CTpenebbi no SpOHupoBaHHbiM pe- 
•Ham, a Taxxe no xmboü cune, 4>opTM<t>UKapMOHHbiM u hh- 
xenepHbiM coopyxeauAM, omeBbiM nosnpuiAM apTunne- 
PUH, MMH0M6T0B, paKeTHbIX yCTaHOBOK.

The 100-mm 3UBK9 round
with the shaped-charge 3BK17M round
(D-10T gun)

The projectile charged by direct press-in is used against 
armor, personnel, field fortifications, artillery, mortars, and 
missile launchers.

Macca, kt:
Bbicrpena
CHapAfla

Anma Bbicrpena, mm 
HanaribHaA CKopocrb, m/c 
AnanaaoH aKcnnyarapnombix 
reMnepaTyp, *C

21,9
10,0
1093
1075

ot -40 AO +50

Weight, kg:
round
projectile

Round length, mm
Muzzle velocity, mps 
Operational temperatures 
range, 'C

21.9
10.0
1,093
1,075

-40 to +50

Tpynna 13 Boenpnnacbi, 6oeBbie nacTM paxeT m BspbiBsaTbie BeiuecTsa Group 13 Ammunition and explosives

Knacc 1315Boenpnnacbi h aprwwepnficKMe Bbicrpenw KanwfipoM ot75 mm ao 125 mm Class 1315 Ammunition, 75 mm through 125 mm

BKHIOHWTenbHO
236
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100-mm BbiCTpen 3YO01O
c ocKonoHHO-cfjyracHbiM cnapsiAOM
30032 m nonHbiM 3ap$iAOM
k nyuiKe fl-10T, fl-10C w BC-3

The 100-mm 3UOF10 round with
the 3OF32 high-explosive/fragmentation 
projectile and a standard charge 
(D-10T, D-10S and BS-3 guns)

npeflHa3H3HeH ajia 
CTpenbôbi no xmbow 
CMJie, OTHeBblM n03M- 
UMflM apTwnnepMM, 
MMHOMGTOB H flpyruM 
orHeBbiM cpe/jCTBaM, 
a TaKxe ana pa3py- 
LueHMA coopyxeHMii 
nojieBoro Tuna w npo- 
BonoHHbix 3arpax-

The projectile is 
used against person­
nel, field fortifications, 
artillery, mortars, mis­
sile launchers, and 
wire entanglements.

Macca, kt: Weight, kg:
BBicTpena 30,0 round 30.0
CHapsma 15,6 projectile 15.6

.QnnHa BbiCTpena, mm 1097 Round length, mm 1,097
HaHaABHaa ckopoctb, m/c 900 Muzzle velocity, mps 900
flwanaaoH aKcnnyaTapMOHHbix Operational temperatures
TeMnepaTyp, ’C ot -40 AO +50 range, °C -40 to +50

100-mm BbiCTpen 3YO017
c ocKonoHHO-cpyracHbiM
cnap»AOM 30032 k opyAmo nycKOBOki 
ycTaHOBKW 2A70

The 100-mm 3UOF17 
round with the high-explosive/ 
fragmentation 3OF32 projectile 
(2A70 gun)

FlpeftHasHaHeH aba nopaxenwa otkpbito pacnonoxeHHoCi 
m yKpbiToii (b TpaHiueax, OKonax) xhbom cmabi, b tom nucne b 
SponexnneTax, n otkpbito pacnoAOxeHHOii HebpOHupoBaH- 
HOki TeXHMKM.

The projectile is used against unshielded light armor and 
shielded, unshielded, and dug-in personnel, including person­
nel protected by individual armor.

Tpynna 13 Eoenpunacbi, 6oeBbie mbcth paKeT w B3pbiBMaTbie BeiuecTsa Group 13 Ammunition and explosives

Knacc 1315 Soenpunacbi m apTunnepMWCKwe BbiCTpenw Kann6pOM or 75 mm flo 125 mm Class 1315 Ammunition, 75 mm through 125 mm 2

Macca, kt: Weight, kg:
CHapsaa 15.6 projectile 15.6
BB 1explosive 1.7

MaKcnManbHan flanBHOCTB Maximal range, km 20.6
CTpenbÔbl, KM 20,6 Operational temperatures
flnanaaoH aKcnnyaraunOHHbix range, °C -40 to+50
TeMnepaTyp, ’C ot - 40 no +50 y

BKniOHmenbHO



Boenpnnacbi BoopyxeHMfl CyxonyTHtix bomck Army Munitions

3oHbi ocKonoHHoro nopaxeHMn 100-mm O<t>C Fragmentation effect pattern of a 100-mm high-explosive/fragmentation projectile

3HaMenwe BepoATHOc™ nopaxenha
Kill probatility 
gO,7-0,8

R=72 M 
R=72m

g 0,5-0,6

R=109m

R=109 m

0,3-0,4
R=152m

R=152m

PaxiMyc <|>yracHoro flefiCTBun - 7.8 m
Blast effect radius 7.8 m

100-mm BbiCTpen 3YO019
c ocKonoMHO-cpyracHbiM cnapaflOM

The 100-mm 3UOF19 round with the 
high-explosive/fragmentation projectile

npeflHa3Ha4eH ana nopaxemiA otkpbito pacnonoxeHHOii 
n yKpbiToii xmboùì curibi (b OKOoax, TpamiieRx, 3a CKnaaKaMn 
MecTHOCTn), nerKoôpoHMpoBaHHoii m HebpoHupoBaHHOìi
TeXHMKM M pa3pyiUeHI4R co- 
opyxeHMìi, orHeBbix TOMeK b 
3aaHMRx ropOflCKoro Tuna.

100-mm BbiCTpen 3YO019 
c ocKonoHHo-<t>yracHbiM cna- 
paflOM noBbimeHHoii a<t><t>eK- 
THBHOCTM K opyfluio - nycKO- 
BOÍ4 ycTaHOBKe 2A70 ana 
BMTI-3 m ee MOflnrJ)MKaLtMÍí - 
nosBonaeT cymecTBeHHO no- 
BblCMTb 3<í>4>eKTMBHOCTb KOM- 
nneKca BOopyxenuR.

no cpaBHeHMio co uiTaTHbiM 3VO<t>17 BbiCTpen 3yo<t>19 
nMeeT npu Menatiteli Macee cnapsfl noBbiuieHHoro Moryme- 
CTBa c yBennHeHHbiMM b 1,7 pasa flanbHOCTbio CTpe/ibôbi n 
6onee neM b 2 pasa nnotuaxtbio nopaxennn xmboíí cnribi, ko- 
Topaa no ypoBHio (360-400 m2) conocTasnMa c 1 52-mm iiiTaT- 
HbiM 0CK0ti0HH0-<t>yracHbiM cnapa/joM (420 m2).

The projectile is used against unshielded light armor; shield­
ed, unshielded, and dug-in personnel, including personnel 
protected by individual armor; open field fortifications.

The round is compatible with the 2A70 gun (BMP-3) and its 
derivatives, which helps improve combat effectiveness consid­
erably. Compared to the traditional 3UOF17, the 3UOF19 is 
lighter but more powerful, has a range of fire longer by factor of 
1.7 and double personnel destruction area (360 m2 to 400 m2) 
comparable to that of the 152-mm traditional high- 
explosive/fragmentation projectile (420 m2).

Tpynna 13 Eoenpunacbi, 6oesbie nacTw paxeT m BspbiBsaTbie BemecTsa

Macca, kt: Weight, kg:
BbiCTpena 15,89 round 15.89
CHapaaa 13,41 projectile 13.41
BB 2,3 explosive 2.3

HaMaribHaa CKopodb CHapnaa, m/c 355 Initial velocity of the projectile, mps 355
MaKcnManbHaa aaribHOCTb CTpenbôbi, m 7000 Maximal effective range, m 7,000
CpeflHee KOBMMeciBO 
ockobkob (m>0,5 r), hit. 3393

Average number of fragments (m>0.5g) 3,393

CpeaHBR: Average fragment weight, g 2.73

Macca ocKOBKa, r 2,73 Average fragment speed, mps 1,420

CKopoCTb pasneia ockobkob, m/c 1420 Reduced destruction area, m2

npnBeaeHHaa nBOiuaab nopaxeHnu, m2 368 (Sc= 0.23m2, EUB = 10kg mps m2,
(Sp= 0,23m2, Eys = 10KT M/CM2, D = 2000 m) D = 2000m) 360

Group 13 Ammunition and explosives

Knacc 1315 Eoenpunacbi h apTunnepwiicKMe BbiCTpenbi xanwópoM ot 75 mm no 125 mm Class 1315 Ammunition, 75 mm through 125 mm38
BKDIOHWTenbHO



Boenpunacbi k BoopyxeHuio TaHKOB, BMfl m BMfl Armor ordnance

BbiCTpenbi k 73-mm opy^Mio 2A28 
óoeBOM MaiiJWHbi nexoTbi EMF1-1

Rounds of Ammunition for 73-mm 2A28 
Gun of Infantry Fighting Vehicle BMP-1

BbiCTpen OF-15BM1 c rpanaTOM 
ocKonoHHOM k opyflnto 2A28

0G-15VM1 round with fragmentation 
grenade for the 2A28 gun

rtpeftHasHaneH ana 
nopaxenns xhbom 
CM/ibi npoTMBHHKa, 
noflaBneHMB oamhoh- 
Hbix ueneii (apTnnne- 
puiMCKue opyflnn, ny- 
CKOBbie ycTaHOBKH, 
nyneweTHbie ruesaa 
m T.fl.) Ha flncTaHpnn .no 1000 m, /via CTpe/ibôbi no CKonneHM- 
sm bomck, BoeHHbiM basaM, aapoapowaM, xenesHoxiopox- 
HbiM yanaM m t.a. Ha AMCTaHpwn p,o 4400 m.

The purpose of the 
0G-15VM1 round is 
to kill enemy person­
nel and neutralize sin­
gle targets, such as 
artillery pieces, 
launchers, machine 
gun fire emplace­

ments, etc., over a distance of up to 1,000 m. It is also designed 
for use against concentrations of troops, military bases, air­
fields, railway nodes, etc., over a distance of up to 4,400 m.

Kanw6p, mm 73
Macca Bbicrpena, Kr 4,57
MaKCUManbHas aanbHOCTb cipenbObi, m 4400
riaomaab nopaxeHHs oiKpbno
pacnonoxeHHoû xuboü cunbi, m2 500

Caliber, mm
Weight of round, kg
Maximum firing range, m
Exposed personnel killing zone, m2

73
4.57
4,400
500

BbiCTpen OF-15B c rpanaTOM 
ocKonoHHoPi b MHepTHOM CHap^xeHnn 
k opyflUK) 2A28

OG-15V round with inert 
fragmentation grenade 
for the 2A28 gun

ripeiiHasHaneH ana 
oOyneHHA nHHHoro 
cocTaea m TpeHkipo- 
BOHHbix CTpenbô.

This round is de­
signed for training.

KannOp, mm

Macca BbiCTpena, kc

MaKCWManbHas aanbHOCTb crpenbObi, m

73
4,57
4400

Caliber, mm
Weight of round, kg 
Maximum firing range, m

73
4.57
4,400

Tpynna 13 Boenpunacbi, 6oeBbie mscth paxeT w B3pbiBH3Tbie BeunecTaa Group 13 Ammunition and explosives

Knacc 1315 Boenpunacw m apTunnepuwcKwe BMCTpenw Kann6pOM or 75 mm ao 125 mm Class 1315 Ammunition. 75 mm through 125 mm
BKntOHMTenbHO
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30-mm naTpoH 3YBP8 c ópoHeóoÜHbiM 
noßKannöepHbiM CHapaßOM

The 30-mm 3UBR8 cartridge with an armor- 
piercing discarding sabot projectile

npeflHasHaHeH /yia nopa- 
xeHMa ujupoKOM HOMem<naTy- 
pbi Manina nerKOÍí Becoeori 
Kareropun n nwieer no cpaa- 
HeHwo co LUTaTHbiM 3V5P: 
yseriHHeHHyio HaHanbHyio cko- 
pOCTb M ÖO-ObLUyiO b 1,3-1,4 
pasa SpoHenpoÖMßaeMOCTb.

The cartridge is used 
against motor cars. Provides a 
x1.3 to x1.4 armor-piercing 
advantage over traditional 
ordnance.

Basic CharacteristicsraKTHKO-TexHHsecKMe xapaKTepucTMKM

Macca, Kr Weight, kg
naTpona 0,765 cartridge 0.765
CHapnfla 0,304 projectile 0.304

HasantHas CKopocrt cnapwa, m/c 
6pOHenpo6nBaeMOCTb (nofl yrnoM 60") 
Ha aanbHOCTM, mm:

1000 M 27

Projectile muzzle velocity, mps 
Armor penetration capability (at 60") 
at various distances, mm:

1,000m 27
2000 m 22 2,000m 22
4000 m 12 4,000m 12

Tpynna 13 Boenpunacbi, öoeBbie sac™ paKOT n B3pbiBM3Tbie BemecToa

Knaoe 1305 BoenpMnacw h apmnnepnñcxue BaierpenM «tnjiSpOM flo 30 mm atmowrerthHp

Group 13 Ammunition and explosives

Class 1305 Ammunition, through 30 mm240



Boenpunacbi k ManoKannóepHbiM apTUinnepnwcKUM cncTeMaM Light ground artillery ordnance

30-mm narpoH 3YBP6 c ópoHeóoMHO- 
TpaccupyKjujHM CHapAAOM
K aBTOMaTHHecKMM nyuiKaM 2A42, 2A72 

The 30-mm 3UBR6 cartridge 
with an armor-piercing tracer projectile 
(2A42, 2A72 cannons)

npeflHasHaHeH ansi nopa- 
xeHMit HaaeMHbix n Boaayw- 
Hbix nerKoSpoHuposaHHbix 
uerieii M xmboü cnjtbi.

The cartridge is used 
against personnel and unar- 
mored/light armored ground 
and aerial targets.

Macca, kt:
narpona 0,858
cHapnaa 0,400

6poHenpo6nBaeMOCTb (noa yrnoM 60"
OT HopMann), Ha yaanennn ao 700 m, mm 20
BpeMfl ropeHMR Tpaccepa, c 4,5

Weight, kg:
cartridge 0.858
projectile 0.400

Armor penetration capability 
(at 60‘) at 700m, mm 20
Tracer burning time, sec 4.5

30-mm narpoH 3YO<t>8 c ockojiohho- 
cjjyracHO-saxwraTenbHbiM chspaaom 
k aBTOMaTHHecKMM nyujKaM 2A38, 
2A42, 2A72

The 30-mm 3UOF8 cartridge 
with a high-explosive/fragmentation/ 
incendiary projectile
(2A38, 2A42, 2A72 cannons)

npeflHasHaneH ana nopa- 
xennrt HaaeMHbix n BO3flyuj- 
Hbix HeöpOHupoBaHHbix M ner- 
KoöpoHMpoBaHHbix ueneii m 
XUBOÌÌ CMTIbl.

OcnameH B3pbiBaTe.neM 
BcenoroflHoro npHMeneHMA c 
HecKonbKUMM CTyneHHMn 
npeapxpaHeHUfl u MexaHwa- 
msmh flanbnero B3Beflennn n 
CaMOnMKBMflaUMH.

The cartridge is used 
against personnel and unar- 
mored/light armored ground 
and aerial targets. Carries an 
all-weather fuse with several 
arming factors and remote 
arming/self-destruction mecha­
nisms.

Tpynna 13 Boenpwnacbi, óoeBbie wacTu patter h BapbianaTbie BemecTBa

Macca, Kr:
0,837

Weight, kg:
naipoHa cartridge 0.837
CHaptma 
BB

BapbiBaierib

0,389 
0.05 
A-670M

projectile
Explosive

Fuse

0.389
0.05
A-670MflartbHee B3BeaeHne, m 

BpeMH caMonnKBiwauMU, c
20-100
13-19 Remote arming distance, m 20-100

HananbHaH CKopocTb, m/c 960 Self-destruction time, sec 13-19
CpeflHee MaKCHMa/ibHoe flaBaenne Muzzle velocity, mps 960
nopoxoBbix ra3OB, kt/cm2 He 6onee 3600 Average maximal gas pressure, kg/cm2 3,600
BpeMa ropennn Tpaccepa, c 9 Tracer burning time, sec 9

Group 13 Ammunition and explosives

Knacc 1305 Boenpimacbi w aprannepHtuxHe Bbicrpenu Kann6poMB0 30MM SKrsowrensHO Class 1305 Ammunition, through 30 mm
■
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Boenpunacbi BoopyxeHMS CyxonyiHbix bomck Army Munitions

30-mm narpoH 3YOP6
c ocKonoHHO-TpaccwpytomwM 
CHapflflOM K aBTOMaTHHeCKUM 
nyuiKaM 2A38, 2A42, 2A72

The 30-mm 3UOR6 
cartridge with a fragmentation 
tracer projectile 
(2A38, 2A42, 2A72 cannons)

npe/iHa3Ha4eH ajia nopa- 
xeHMA HaaeMHbix w Bosayuj- 
Hbix HeópoHupoBaHHbix M ner- 
Ko6poHMpoBaHHbix nenefi n 
XMBOÙÌ CUUlbl.

OcHameH BapbiBaTeneM 
BcenoroflHoro npuMeneHMA c 
HecKonbKMMu ciyneHAMM 
npefloxpaHeHMA n Mexanns- 
MaMn AanbHero BSBeaeHM« n 
caMonnKBUflaunn.

The cartridge is used 
against personnel and unar- 
mored/light armored ground 
and aerial targets. Carries an 
all-weather fuse with several 
arming factors and remote 
arming/self-destruction 
mechanisms.

Macca, Kr:
naipoHa
CHapaaa
BB

BapbiBarenb
flanbHee B3BeaeHne, m
BpeMH caMonuKBMflauun, c
HasanbHafl CKopocTb, m/c

CpeflHee MaxcnMaribHoe aasneHne 
nopoxosbix ra3OB, kt/cm2
BpeMA ropeHnA Tpaccepa, c

0,830 
0,385 
0,01 
A-670M 
30-200 
13-19 
960

He 6onee 3600 
9

Weight, kg:
cartridge 0.830
projectile 0.385
explosive 0.01

Fuse A-670M
Remote arming distance, m 30-200
Self-destruction time, sec 13-19
Muzzle velocity, mps 960
Average maximal gas pressure, kg/cm2 3,600
Tracer burning time, sec 9

30-mm naTpoH 3yO<D8
c 0CK0n0HH0-4jyracH0-3a)KwraTejibHbiM
CHapflftOM K aBTOMaTHHeCKUM
nyiiJKaM 2A38, 2A42, 2A72

The 30-mm 3UOF8
with a high-explosive/fragmentation/ 
incendiary projectile
(2A38, 2A42, 2A72 cannons)

flpeAHasnaHeH ans nopa- 
xeHMA HaaewiHbix n Boanyiu- 
Hbix HeSpoHwpoBaHHbix M ner- 
KoSpoHMpoBaHHbix ueneü n 
XMBOii CWlbl.

OcHameH BapbiBaTeneM 
BcenoroflHoro npHMenenun c 
HeCKOnbKMMW CTyneHAMH 
npeAOxpaneHUA n Mexanua- 
MaMn AanbHero BaeeAeHnn n 
caMonnKBMflauun.

The cartridge is used 
against personnel and unar- 
mored/light armored ground 
and aerial targets.

Carries an all-weather fuse 
with several arming factors 
and remote arming/self- 
destruction mechanisms.

Tpynna 13 Boenpnnacbi, óoeBbte hbctm paKOT m B3pbiBMBTbie BeujecTBa

Macca, Kr: Weight, kg:
narpoHa 0,837 cartridge 0.837
CHapnaa 0,389 projectile 0.389
BB 0,05 explosive 0.05

BapbiBarenb A-670M Fuse A-670M
ZlanbHee BSBeaenue, m 20-100 Remote arming
BpeMR CaMO/lHKBHflaHMW, C 13-19 distance, m 20-100
HanaribHaA CKopocrb, m/c 960 Self-destruction time, sec 13-19
CpeaHee MaKcwManbHoe aaeneHMe Muzzle velocity, mps 960
nopoxosbix ra3OB, kc/cm2 He 6onee 3600 Average maximal gas pressure, kg/cm2 3,600
BpeMA ropeHMA rpaccepa, c 9 Tracer burning time, sec 9

Group 13 Ammunition and explosives
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Boenpunacbi k ManoKannóepHbiM apTUinnepnncKUM CHCTeMaM Light ground artillery ordnance

30-mm naTpoH c MHoroaneMeHTHbiM 
CHap^AOM (M3)

The 30-mm
with a cluster projectile

npeflHa3HaHeH fina nopaxenna xmboìì cwnbi m nerKoynSBH- 
Moii HaaeMHOti TexHMKw.

CoflepxnT roTOBbie nopaxatomne eneweHTbi (m3), bbi- 
SpacbiBaeMbie Ha TpaeKTopnn BbitiiMÔHbiM sapAflOM c 4>hkcm- 
pOBaHHbiM BpeMeneM cpaòaTbiBaHuia.

OcoöeHHOCTbio naTpoHa c M3 cnapsAOM «BnaeTca Hanpas- 
neHHbiii xapaKTep Bbiópoca m3 nput cpabaibiBaHUH CHapsvja.

The cartridge is used against 
personnel and unarmored/light 
armored ground targets. The time- 
activated booster fires a target- 
directed bunch of destructive 
agents.

cKwe xapaKTepwcTMKM

Macca, Kr: Weight, kg:
narpoHa 0,844 cartridge 0.844
CHapsaa 0,404 projectile 0.404
oflHoro m3 0,0035 destructive agent 0.0035

KoriMHecTBO m3 28 Number of destructive agents 28
HanaabHas CKopocTb, m/c 780 Muzzle velocity, mps 780
Cpe/iHee MaKCHMaribHoe aasneHne Average maximal
nopoxoBbix raaoB, kc/cm! 2700-3050 gas pressure, kg/cm2 2,700-3,050
BpeMa cpaóaibiBaHHH BbiiuuóHoro Booster time delay, sec 1.1-1.5
ycTpoücTBa, c 1,1-1,5

30-mm naTpoH c c|jyracHO- 
saxuraTenbHbiM chspaaom (<t>3) 

The 30-mm cartridge with 
a high-explosive/incendiary projectile

flpeflHasHaHeH ans nopaxeHua aBTOMaTMHecKHx ,apeti<t>y- 
lomnx aapocTaTOB, a npui h6o6xoahmocth - /yia CTpenböbi no 
Apyrmvi BO3AyiuHbiM uenaM.

OcHatneH BbicoKOHyBCTBUTenbHbiM BspsiBareaeM c cawo- 
nMKBMAauMeü, oSecneinBaiouuMM MTHOBeHHoe AeùicTBMe no 
TOHKUM nneHKaM oSojiohku aBTOMaTnnecKoro aapociaTa.

The cartridge is used against aerial targets, primarily 
against automatic anchorless aerostatic balloons. 
Carries a highly sensitive fuse with a self-destruction 
mechanism to provide instant action upon hitting thin bal­
loon skin.

Tpynna 13 Boenpwnacbi, 6oeabie wacTM paxeT h BspbiBwarbie BemecTBa Group 13 Ammunition and explosives

; Knaco 1305 Boenpunacbi w apTunnepuwcxne Bbicrpenw xanwCpOM ftp 30 mm BKnxwMTenbHO Class 1305 Ammunition, through 30 mm 243



Boenpnnacbi BoopyxeHna Cyxonymbix bomck Army Munitions

Macca, Kr:
narpOHa
CHapAfla
B3pbiB4aToro BemecTBa

HaManbHaa CKOpocTb, m/c

CpeflHee MaKCMManbHoe aasnenne 
nopoxosbix ra3OB, kc/cm2
fla/lbHOCTb B3BeaeHUA B3pblBaT6/W, m

BpeMA caMonuKBMflaunn, c 
MaKCUManbHaa romuHHa nneHKM, mm

0,840
0,400 
0,0485 
780

2700-3050 
30-250 
12-20
0,012

Weight, kg: 
cartridge 
projectile 
explosive

Muzzle velocity, mps
Average maximal gas pressure, kg/cm?
Remote arming distance, m 
Self-destruction time, sec 
Maximal skin thickness, mm

0.840
0.400
0.0485
780
2,700-3,050
30-250
12-20
0.012

23-mm naTpoH 3YEP1 c 6poHe6oiiHO- 
3axwraTenbHO-Tpaccwpy»OLHwM 
CHapaflOM k aeHUTHbiM ycTaHOBKaM 
3Y-23-2, A3I1-23 u sghuthbim 
caMOXOflHbiM ycTaHOBKaM 3CY-23-4 

The 23-mm 3UBR1 cartridge 
with an armor-piercing/incendiary/ 
tracer projectile (ZU-23-2, AZP-23, 
self-propelled ZSU-23-4 
anti-aircraft cannons)

npeflHa3HaHeH a/ia nopaxenna eoaayujHbix, nerKOÔpOHkipo- 
eaHHbix m HeôpoHMpOBaHHbix, HaaeMHbix HeSpOHupoBaHHbix pe- 
new, nerKoyn3BMMOii TexnnKu, a raxxe HeyKpbiTOü xmboü cunbi.

CHapap cTanbHoii. rnnbsa craabHaa, OAHoxpaTHoro nc- 
noabaoBaHMA, c KancKjaeM-BocnnaMeHUTenetvi KB-3 yflapHO- 
ro pencTBi/m.

The cartridge (steel projectile, steel single-use shell, charge 
detonated by the KV-3 percussion primer) is used against per­
sonnel and unarmored/light armored ground and aerial tar­
gets.

Macca, Kr:
narpoHa
CHapaaa

SpoHenpoOneaeMOCTb (nofl yrnoM 30"),
Ha yaaneHMM 100-150 m, mm

0,450
0,190

15

Weight, kg: 
cartridge 
projectile

Armor penetration capability (at 30") 
at 100m to 150m, mm

0.450
0.190

15

Tpynna 13 Boenpwnacbi, ôoeBbte sacTM paKOT m B3pbiBM3Tbie BeujecTBa Group 13 Ammunition and explosives

Knacc 1305 Eoenp^nacww apmrtnepHKcxMe BbicrpenbJKanMGpOMAO 30 MMBxnioHMTenbHo Class 1305 Ammunition, through 30 mm244



Boenpunacbi k ManoKannóepHbiM apTMnnepnwcKUM CHCTeMaM Light ground artillery ordnance

23-mm naTpoH 3YO<t>7
c ocKonoHHO-cpyracHO-saxwraTenbHbiM 
CHapnAOM K 3eHHTHblM yCTSHOBKaM 
3Y-23 W 3eHHTHblM CaMOXOAHbIM 
ycTaHOBKaM 3CY-23

ripeflHa3HaHeH ana nopa- 
xeHus BO3flytuHbix n Ha3eM- 
HblX HeÖpOHMpOBaHHbIX ue- 
neü, nerKoyasBUMoCi tcxhh- 
ku, a TaKxe HeyxpbiToii xw- 
BOkl CWlbl.

Chiappa CTanbHOki, cnapa- 
xen BB A-IX-20 MeTOflOM 
npeccoBaHkia b KOpnyc, ocHa- 
meH BspbiBaieneM Bcenoroa- 
Horo npuMeHeHna c caMoriuK- 
Bnaauneii n MexaHW3M0M 
aanbHero B3BeaeHna. Baee- 
aeHne nponcxoanT Ha yaane- 
HMH 2,5-100 M OT ayabHoro 
cpesa, caMoanKBHaapMA - 
nocae 5,4-8 c noaeTa. Fnab3a 
ciaabHaa, OßHOKpaTHoro mc- 
noab3OBaHna, c xanctoaeM- 
BocnaaMeHMTeaeM KB-3 
yaapHoro aeiiCTBMH.

The 23-mm 3UOF7 cartridge 
with a high-explosive/fragmentation/ 
incendiary projectile 
(ZU-23, self-propelled ZSU-23-4 
anti-aircraft cannons)

The cartridge (steel pro­
jectile, A-IX-20 pressed-in 
explosive, steel single-use 
shell, charge detonated by 
the KV-3 percussion primer) 
is used against personnel 
and u nar mored/lig ht 
armored ground and aerial 
targets.

Carries an all-weather fuse 
with several arming factors 
and remote arming/self- 
destruction mechanisms 
(remote arming at 2.5m to 
100m from the muzzle, self­
destruction after 5.4sec to 
8sec of flight).

Macca, Kr: 
narpoHa 
CHapa/ia 
BB

HanaabHaa cKopocTb, m/c

0,435
0,183
0,0185
980

Weight, kg: 
cartridge 
projectile 
explosive

Muzzle velocity, mps

0.435
0.183
0.0185
980

Tpynna 13 Boenpwnacbi, 6oeabie nacTH paxer h Bapbisqarbie BemecTBa Group 13 Ammunition and explosives
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Ha HaHa/ibHbix aranax paapaóOTKn rpanaTOMeTHbie komo- 
reKCbi co3flaBanncb b KanecTse npoTMBOTaHKOBbix cpeflCTB.

npoTHBOTaHKOBoe rpanaTOMeTHoe Boopyxenne oSecnenn- 
saeT cTpejiKOBbtM noflpas/ieneHUAM bosmoxhoctb sefleHMsr 
3<t><|>eKTMBH0M 60pb6bl C SpOHMpOBaHHbIMM ÓOeBblMM MaiUM- 
HaMM Ha flMCTaHpHHX ÓJiHXHero 6on, nopaxaTb nerxne 4>op- 
Tn<t>MKaunoHHbie coopyxeHMn, noflaBnaTb omeBbie tohkm b 
3,aaHMHx m coopyxeHMAX.

OcoóeHHO HesaweHMMbiM 3to opyxwe CTaHOBMTca b 6oax b 
ropoflCKMX ycnoBMHX, b ropax, Ha nepeceweHHon MecTHOc™, 
npw fleÑcTBMHX M3 sacan. npocTOTa SKcnnyaTapMM m Soesoro 
npMMeneHMH, He TpeByioiuaa ajiMTenbHOM cneqManbHoñ noa- 
roTOBKM cTpenKOB-rpaHaTOMeTHMKOB, onTMManbHbie ra6a- 
pMTHO-MaccoBbie xapaKTepMCTMKM, no3BonaiotnMe nepewe- 
ipaTb pyHHOíí rpanaTOMeT c SoeaanacoM Ha none 6oa oa,hmm 
HenoBeKOM, HanMHMe aneBHbix m homhsix npMpenoB, Bbicoxan 
HaaexHOCTb m 6e3OTKa3HOCTb aencTBMa b caMbix pa3Hbix 
KPMMaTMHeCKMX yCJIOBMHX M, HTO OCOSeHHO BaXHO, epaBHM- 
Te/lbHO HM3K39 CTOMMOCTb - BCe 3TM Cf>aKTOpbl nO3BO3AIOT nO 
npaBy CHMTaTb npoTMBOTaHKOBbiñ rpanaTOMeT «hocmmom ap- 
TMnnepMeií nexoTMHpa».

3a nepnoA 1958-1970 rr. paapaóoTaHbi <T>ryn «rHnn «6a- 
3aribT» m npMHPTbi na BoopyxeHMe CyxonyrHbix boííck:

- npOTMBOTaHKOBblñ TpaHaTOMCT PnF-7B C BbICTpenOM 
nr-7B, b aanbHenweM Heo/iHOKpaTHO MOAepHnsnpyeMbiñ no 
BbiCTpeny m rp3H3T0MeTy;

- CTaHKOBblM npOTMBOTaHKOBblM rp3H3T0M6T Cnr-9 (Cnr-9M) 
C KyMynflTMBHblM BbICTpenOM nr-9B M OCKOnOHHblM BblCTpe- 
noM Or-9B;

First rocket launchers were designed for use against armor, 
giving infantry enough firepower to counter armored vehicles 
in close combat, and attack field fortifications and protected 
weapons emplacements.

This weapon is indispensable in urban, mountain, restrict­
ed-terrain, and ambush warfare. Its most important features 
that earned it the reputation of «over-the-shoulder artillery» 
all over the world are simplicity of use (which implies simple 
training for unprepared personnel), optimal weight and 
dimensions ensuring full one-man portability on the battle­
field, optional day/night sights that give rocket launchers 
unrestricted all-weather day/night capabilities, reliability irre­
spective of climatic conditions, and, most importantly, low 
production cost.

Russia’s FGUP GNPP Bazalt developed the following rocket 
launcher designs in 1958- 1970:

- the RPG-7V shoulder-fired antitank rocket launcher with 
the PG-7V round, modifications and specialized versions;

- the SPG-9 (SPG-9M) tripod-mounted antitank rocket 
launcher with the PG-9V shaped-charge and OG-9V fragmen­
tation rounds;

- the RPG-16 shoulder-fired antitank rocket launcher with 
the PG-16V round for the airborne forces;

- the RPG-18 single-use shoulder-fired antitank rocket 
launcher.

In recent years, Bazalt has marketed many anti-armor and 
multipurpose versions adapted to the changed realities of 
modern warfare. The most important work was the set of new 
munitions for the RPG-7 (RPG-7V1) shoulder-fired antitank 

rocket launcher:
the PG-7VL with a high-power shaped-charge 

warhead;
the PG-7VR with a tandem warhead used 

against reactive armor;
the TBG-7V with a fuel-air-explosive warhead, 

rendering as much firepower upon the target as a 
120-mm artillery projectile or mortar round;

the OG-7V with a fragmentation warhead, as 
accurate as most small arms - especially effective 
against weapons emplacements in urban and 
restricted-terrain warfare.

With higher accuracy and firepower, the new 
munitions effectively hit a standard weapons 
emplacement in one shot at 300m, which makes 
an infantryman armed with an RPG-7V1 firing the 
PG-7VL, PG-7VR, TBG-7V, and OG-7V rounds a 
multifunctional combat unit.

In the mid-1980s, fast progress in the armor 
protection of advanced battle tanks - combined 
sandwich armor, built-in and added-on reactive 
armor - created a new challenge for developers of 
antitank weapons systems. The solution was a 
tandem warhead commissioned for use in 1988 as

Tpynna 13 Boenpunacbi, óoeBbie msctm paxeT h B3pbiBH3Tbie BemecTBa

Knacc 1310 Boenpunacbi m apTMnnepuMCKne BbicTpenw xanwdpOM ot 30 mm po 75 mm

Group 13 Ammunition and explosives

Class 1310 Ammunition, over 30mm up to 75 mm246



Eoenpnnacbi k rpaHaTOMeTHbiM KOMnneKcaM Grenade launchers munitions

- PyHHOÜ npOTWBOTaHKOBblM TpaHaTOMOT Pnr-16 C BblCTpe- 
noM nr-16B, paapaôoTaHHbiü /via Boopyxenna Boa/tyiuHO- 
AecaHTHbix bomck;

- peaKTMBHaa npoTMBOTaHKOBaa rpawaTa Pnr-18 c rpana- 
TOMeTOM o/jHopaaoBoro npuMeHeHMa.

B nocneflHHe ro/tbi <t>ryn «THnn «BaaanbT» coaaaHbi ho- 
BePiiiiMe o6pa3i|bi npoTMBOTaHKOBoro n MHoro<t>yHKUMOHanb- 
Horo Boopyxenna, o6ecneHHBaK>mne BO3MOXHOCTb Be/teHMa 
QoeBbix aeiiCTBMii b coBpeMeHHbix ycnoBHax. 3to, b nepeyio 
oaepeflb, KOMonexc hobwx 6oenpnnacoB k M3BecTHOMy bo 
BceM Mnpe rpaHaTOMeTy Pnr-7 (Piir-7B1):

- nr-7Bn c KyMynaTMBHOM ronoBHOM aacTbio noBbiiueHHoPi 
3<t><t>eKTMBHOCTM;

- nr-7BP c TaH/teMHOPi (flByxcTyneHHaTOii) ronoBHoPi aa- 
CTbio, chocoôhom nopaxaTb coBpeweHHbie tbhkm c HaBecHoPi 
flUHaMMaecKoPi samuToPi;

- TBF-7B c ronoBHoPi aacTbio b TepMo6apnaecKOM caapa- 
xeHMM, no MorymecTBy flePiCTBHa cpaBHMMbiM c apTunnepwPi- 
ckum CHapa/iOM m/im mmhom KanwSpa 120 mm (peannayeTca 
npuHpnn oSbeMHoro B3pbiBa);

- OT-7B c ocKonoHHoPi ronoBHOM aacTbio, no tomhoctm 
CTpe/ibôbi npnOnMxeHHbiPi k CTpe/iKOBOMy opyxMio, oco- 
6eHHO 3<t><t>eKTHBeH ana nopaxenna omeBbix ToaeK npo- 
TUBHMKa npn Be/jeHMM OoeBbix aomctbmm b ycaoBHax xmvom 
m npoMbinvieHHoPi 3acTpoeK, a Taxxe Ha nepeceaeHHoPi Me- 
CTHOCTM.

ToaHOCTHbie xapaKTepucTMKH m a<i>c|>eKTHBHOCTb SoeBOM 
aacTM no3BonaiOT nopa3MTb orneByio ToaKy oahmm BbiCTpe- 
noM M3 Pnr-7B1 Ha aMCTaHL/MM flo 350 m, m3 Pnr-7B2 Ha 
AMCTaHLtMM p,o 700 m. Tbkmm o6pa3OM, rpaHaTOMeT Pm~-7B1 
c OoeKOMnneKTOM BbicTpenoB nr-7Bil, nr-7BP, T5F-7B m 
Or-7B no3Bo.naeT Soupy BbinonHaTb oôuiMpHbiM KOMnneKC 
OoeBbix 3aaaa.

B cepe/tMHe 80-x roaoB paapaôOTHUKaMM pewena cnox- 
Haa npoOneMa no noMCKy npMHpMOManbHO hobbix KOHCTpyK- 
TMBHO-CXeMHblX peilieHMM B oO/iaCTM CO3AaHMa npOTMBO- 
TaHKOBbix cpeflCTB nopaxeHMa, a/ieKBaTHbix 3aiuMiueHHO- 
ctm coBpeMGHHbix TaHKOB (KOMÔMHMpOBaHHaa, pa3HeceH- 
Haa m //MHaMMaecKaa saiUMTbi). Ebina paapaôoTana npMH- 
VMnMaobHO HOBaa TaH/ieMHaa asyxcTyneHaaTaa ronoBHaa 
aacTb m Ha 3ToPi ochobs cosaaH hobbim Bbicrpen nr-7BP k 
LUTaTHOMy rpaHaTOMeTy Pnr-7B1. PlpMHaTbiPi Ha soopyxe- 
HMe b 1988 ro/iy. BbiCTpen nr-7BP nopaxaeT see cospe- 
MeHHbie T3HKM, B TOM HMCTie OCHatHeHHbie HaeeCHOPi flMHa- 
MMaecKoPi sauiMToPi.

TaH,qeMHaa ronoBHaa aacTb k BbicTpeny nr-7BP b aanbHePi- 
iueM ycneujHO Menonb3OBanacb npM paapaSoTKe npMHaTbix 
Ha soopyxeHMe b 1989 ro«y peaKTMBHOM npoTM- 
BOTaHKOBOM rpanaTbi Pfir-27 c rpanaTOMeTOM 
oflHopaaoBoro npMMeneHMa, m BbicTpena 
nr-29B k pyHHOMy rpaHaTOMeTy Pfir-29.

TaôapMTbi m Macca BbiCTpena nr -29B no cpaBHe- 
hmio c BbiCTpenoM nr-7BP HecKOJibKO yBenMMeHbi, 
ho npM 3tom ôoeeaa 3<t>4>eKTMBHOCTb anaaMTeribHO 
Boapocna, aaobHocTb cTpenbObi noBbicMnacb 60- 
nee aeM b flea paaa m cocTasnaeT 500 m. fpaHaTO- 
MeT Pnr-29 KOMnneKTyeTCa onTMaecKMM m hohhwm 
npMuenaMM.

PaapaSoTaHHbie <t>ryn «rHnn «BaaanbT» pea- 
KTMBHbie npoTMBOTaHKOBbie rpanaTbi c rpanaTO- 
MeTaMM OflHopaaoBoro npMMeneHMa Pfir-26 m 
PFir-27 aBnaioTCa mh//mbMayanbHmm opyxMeM 
OoPiua ana 6opb6bi c ôpoHeTexHMKoPi, a Taxxe 
Moryr McnonbaoBaTbca ana noaaeneHMa xmbom 
CMnbi, HaxoaaiaePica b ôyHKepax, KMpnMHHbix m 
xeneaoôeTOHHbix CTpoeHMax, paanMHHoro TMna 
<t>OpTM4>MKaU,MOHHblX COOpyXOHMaX.

1/lMea raâapMTbi m Maccy, cpaBHMMbie c ra6a- 
pMTaMM m MaccoPi cTpenKOBoro opyxMa, Pnr-26 
cnocoÔHa ôopoTbca c TaHKaMM npM nioôbix Kyp- 
coBbixyrnax MxaBMxeHMa. Boesaa tacTb PFir-26

the PG-7VR round for the RPG-7V1 rocket launcher. The round 
effectively countered all contemporary tanks including those 
protected with reactive armor.

A year later, PG-7VR’s tandem warhead gave birth to the sin­
gle-use RPG-27 launcher with a pressed-in round and the 
PG-29V round for the RPG-29 launcher.

Somewhat larger and heavier than the parent munition 
PG-7VR, the PG-29V has dramatically improved combat effec­
tiveness and doubled the range of fire to 500m. The RPG-29 is 
compatible with day and night sights.

Bazalt’s RPG-26 and RPG-27 single-use systems were 
designed as an individual man-portable anti-armor weapon 
that can also be used against personnel protected by concrete 
and brick shelters, bunkers, and other types of fortifications.

By dimensions and weight, the RPG-26 is similar to small 
arms and has an all-aspect capability against armor. At an 
armor penetrating capability of up to 500mm (also penetrates 
1000mm of brick, 1500mm of concrete, and 2400mm of 
wooden walls), this is recognized as the best individual 
weapon for local conflicts.

The RPG-27 is an RPG-26 derivative carrying the same tan­
dem warhead as the PG-7VR 105-mm round effectively coun­
tering all operational battle tanks protected with reactive 
armor.

For advanced combat in which the firepower of each individ­
ual soldier is crucial, the RPG-26 and RPG-27 were derived 
into the single-use RShG-1 and RShG-2 assault grenades. 
Along with all the strengths of the parent versions, the new 
designs feature multiple destruction factors that allow them to 
effectively kill exposed and protected personnel and light 
armor.
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npoÓMBaeT GpOHio toalumhom ao 500 mm, a raxxe nperpaAbi 
H3 xeneao6eTOHa, Kupnuna, Aepesa toapamhom 1000, 1500, 
2400 mm cooTBeTCTBeHHO. Ro onbiTy npuMeneHna aToro opy- 
XMA B pa3AMHHblX AOKaAbHbIX KOH<|>AMKTaX OHO npM3H3HO AyH- 
ujmm opyxneM coAAaTa.

Pnr-27 co3AaHa b pa3BHTne PFir-26 m ocHauteHa yHMcfiM- 
pMpoBaHHOM c BbicTpenoM nr-7BP TaHAeMHOii toaobhom na- 
CTbio KanuSpa 105 mm. 3tot oGpasep cnocoGeH nopaxaTb 
coBpeMeHHbie tbhkm c AMHaMMHecKOii aauiMTOM.

Ana BeAeHHA cospeMeHHoro Goa m noBbiiueHHA othcbom 
MOU4M OTAenbHoro Goiipa Ha Gaae PFir-26 m PDF-27 paapaGo- 
TaHbi oSpasubi uirypMOBoro opyxMA - peaKTHBHbie lurypMo- 
Bbie rpanaTbi PLUr-1 m PLLir-2 c rpanaTOMeTOM 0AH0pa30B0- 
ro npHMeneHMA. CoxpaHHB Bee aoctomhctbs 6a3OBbix 06- 
pa3U0B, 3TM rpanaTbi OCHaipeHbl HOBbIMM TOAOBHblMM HaCTA-

mu MHorocfiaKTopHoro nopaxaioipero aopctbma m cnocoÓHbi 
nopaxaTb Ha none 6oa yxpbiTyio m OTKpbiryio XMByio onny, He- 
OpoHMpoBaHHyio m nerKoOpoHwpoBaHHyio TexHMKy.

Peann3auwA yxaaaHHbix paapaGoTOK CTana bo3moxhom 
toabko 3a caeT npHMeneHMA npnHitHnwaAbHO hoboto nopxo- 
Aa k KOHCTpynpoBaHwo m npoM3BOACTBy oGpaapos. 3to, b 
nepsyio otepeAb, GAOHHo-MOAynbHbiM npMHpMn. Oh ochob3h 
Ha paapaOoTKe m gcboghhh b npon3BOACTBe Gaokob-moav- 
Aeii ujkipoKoro cneKTpa.

nepBbiM yHHBepcaAbHbiM GnoKOM-MOAyneM b npoTMBO- 
TaHKOBOM rpaHaTOMeTHOM BoopyxeHMH CTaaa yHMBepcaAb- 
H3A 105-MM KyMyAATMBHaA TaHASMHaA rOAOBHaA HaCTb, KO- 
TOpoui yKOMnneKTOBaHbi BbiCTpeAbi nr-7BP, nr-29B m rpana- 
Ta pnr-27.

npnHpnnnaabHO HOBbie TexHMMecKMe peaieHMA oGecnenM-

This was possible thanks to a new design approach based 
on the use of modular designs from the early stages of devel­
opment to commercial production. The first important modular 
element in modern Russian portable antitank weaponry was 
the 105-mm shaped-charge tandem warhead on which the 
PG-7VR, PG-29V and RPG-27 are based.

The modular approach was crucial in meeting the tough 
effectiveness requirements in the face of new armor protection 
technology in operation until 2005. The operational warhead 
can be upgraded to raise the armor penetration capability to 10 
to 12 calibers and stay on the market at least until 2010.

Bazalt’s operational and future antitank weapons and muni­
tions are and will be an effective means against all armored 
targets - both those already on the battlefield and just in the 
pipeline.

AM BbinOAHeHMe 3aA3HHblX BblCOKMX 
TpeGoBaHMM no 34>4>eKTMBHOCTM acm- 
CTBMA M BO3MOXHOCTM GOeBOTO PpMMe- 
H6HMA M3A6AMM AAA nOpaXOHMA GpO- 
HepeAeii, BbinycxaeMbix b MMpe ao 
2005 roAa. 3aAOxeHHbiM noTeHpnaA 
no3BOAAeT npoeecTM MOAepHnsapwo 
roAOBHoCi nacTM c AOBeAeHMeM GpoHe- 
npoGMBaeMOCTM ao 10-12 ioamGpob m 
oGeCneHMTb XM3HeHHblM PMKA M3AeAMM 
KaK MMHMMyM ao 2010 roAa.

Co3AaHHbie m BHOBb paapaGaTbiBae- 
Mbie npeAnpMATMeM oGpaspbi rpana- 
TOMeTHoro BoopyxeHMA cnocoGHbi pe- 
aiaTb TpaAMpHOHHbie 3aAaHM no nopa- 
xeHMio KaK coBpeMeHHbix, TaK m nep- 
CneKTMBHblX oGbeKTOB GpOHeTaHKOBOM 
TeXHMKM C yneTOM peaAM30B3HHblX M 
paspaGaTbiBaeMbix TexHMMecKMx pe- 
PJ6HMM no COBepUjeHCTBOBaHMIO mx aa- 
mMipeHHOCTM.
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Eoenpunacbi k rpaHaTOMeTaM Pfir-7 
n ero MOflwcpwKauwiiM

Anti-tank grenades for RPG-7 
rocket launchers

BbiCTpen nr-7B
c npoTWBOTaHKOBOki rpaHaTOM fir-7

PG-7V round with PG-7 
anti-tank grenade

ripeflHa3HaMeH ana 
nopaxeHMA 6pone- 
TaHKOBOÜ TeXHUKH, 
noflasneHna omeBbix 
TOH6K M XMBOÜ CMBbl 
npOTMBHMKa b yxpbi- 
TMAX.

The PG-7V round is 
designed to defeat 
armored vehicles, fire 
emplacements and 
sheltered manpower.

Tun öoeeoü nacrn
Kanuióp, mm

Macca, Kr
flanbHOCTb npnuenbHoü crpenböbi. m

TojiiunHa npoönßaeMOii nperpanbi, mm: 
roMoreHHOñ ópoHU 
xenesoöeTOHHOii
KnpUMMHOM
aepeBOseMnsHoü

KyMynATMBHas
85
2,2
500

öonee 260
6onee 600
6onee 1000
öonee 1500

Type of warhead
Caliber, mm
Weight, kg
Sighting range, m
Penetration capacity, mm: 

homogeneous armor 
concrete structures 
brickwork 
log-and-earth structures

shaped-charge 
85
2.2
500

over 260
over 600
over 1,000
over 1,500

BbiCTpen nr-7B
c npoTMBOTaHKOBoii rpaHaTOM nr-7
C MHepTHOM ronOBHOM HaCTbK)

PG-7V round with PG-7 
anti-tank grenade fitted 
with inert warhead

npeaHaaHaneH arm 
yqeÖHO-npaKTMHe- 
CKHX pe/ieii, oôyte- 
Hua CTpenbSe.

This round is desig­
ned for practice.

TaKTHKO-TexHunecKue xapaKTepucTWKM Basic Characteristics

Tnn ronoBHOíí nacru
Kannóp, mm

Macca, Kr
ZlanbHOCTb npnuenbHOM crpenb6bi, m

MHepTHaa
85
2,2
500

Type of warhead 
Caliber, mm 
Weight, kg 
Sighting range, m

inert
85
2.2
500
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npaKTMHecKoe yneóHoe WMymecTBO 
K BbiCTpeny nr-7B nyn-7B

PUI-7V Practice Training equipment 
for the PG-7V round

npeflHasHaseHO /via ucnonb3OBaHnn b yHeöHo-npaKTunecKux 
Lienstx, oGyseHMB npuewaivi CTpenböti b peanbHbix ycnoBuqx.

MaKCMMaxibHO MMWTupyeT ôoeBOü BbiCTpen. OöecneHMBaer
MHoroKpaTHoe npuweHenue.

3aMeHneT uHepTHbiñ BbiCTpen npn SHawnTeabHOM CHUxennu
CTOMMOCTU. gain practical 

experience in 
firing.

This reusable equipment is intended to practice firing meth­
ods in real conditions.

It closely simulates the live round, replaces the inert round 
and considerably reduces cost.

Intended for realistic practice training to enable personnel to

Kann6p, mm

Macca, Kr
KannSp npaKTutecKOíi rpanaibi, mm 
Macca npaKTHHecKOñ rpaHarw, Kr 
flaeneHne b CTBone rpaHaTOMera, kp/cm2 
HanaribHaA CKopocTb rpawaTbi, m/c 
Tun öoeBOü Mac™
ConpnxeHue rpaeKTopnn c nr-7BJ1, m 
HaaHaseHHbiñ pecypc, sbicTp.

85 
2,2 
34,2 
0,43
He öonee 9 
120 
nnepTHan 
OT 0 flo 500 
300

Caliber, mm
Weight, kg
Caliber of practice grenade, mm
Weight of practice grenade, kg
Grenade launcher bore pressure, kg/cm2
Muzzle velocity of grenade, m/s
Type of warhead
Matching with PG-7VL trajectory, m
Assigned life, rds

85
2.2
34.2
0.43
not over 9.0
120
inert
from 0 to 500
300

BbiCTpen nr-7BM
c npoTWBOTaHKOBOM rpaHaTow nr-7M

PG-7VM round with PG-7M 
anti-tank grenade

npeflHa3HaHeH ana 6opb6bi c TaHKawn, Apyroü SpoHnpo- 
BaHHoñ u HeôpoHupoBaHHOü TexHUKOñ, noflaBnenun orneBbix 
TOMSK H XMBOÜ CUJIbl B 3flaHUBX M COOpyXSHHHX M3 KupnnHa, 
xene3o6eTOHa n a,epeBO3eivinBHbix yxpbiTunx.

06/iaflaeT noBbiuieHHOií BeTpoycTOÜHWBocTbio m 6poue- 
npoónBaeMOCTbio no cpaBHSHuio c nr-7B.

The PG-7VM round is designed for use against tanks and 
other armored and unarmored vehicles, as well as against fire 
emplacements and manpower located in brick and concrete 
buildings and in log-and-earth shelters.

Basic Characteristics

Tun öoeBoü Baciu
Kannôp, mm

Macca, Kr
flanbHOCTb npnuenbHoü CTpenböbi, m
TonmnHa npoÓMBaeMOñ nperpanbi, mm: 

rOMOreHHOM ÓpOHM 
xenesoóeTOHHOü
KMpnUHHOÜ
AepeBoseMnnHOñ

KyMynmrHBHari
70,5
2
500

öonee 300
óonee 700
Sonee1000
6onee 1800

Type of warhead
Caliber, mm
Weight, kg
Sighting range, m
Penetration capacity, mm: 

homogeneous armor 
concrete structures 
brickwork 
log-and-earth structures

shaped-charge
70.5
2
500

over 300
over 700
over 1,000
over 1,800
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BbicTpen nr-7BM
c npoTWBOTaHKOBOW rpaHaTOM nr-7M
C MHepTHOM TOJIOBHOM HBCTbfO

Dpefl,Ha3HaHeH arm yMeÓHO-npaKTMHecKnx ueneri, oSyne- 
hma cTpenbSe.

PG-7VM round with anti-tank 
grenade PG-7M fitted with inert 
warhead

This round is designed for practice.

Tnn OoeBoCi nacrn MHepTHan Type of warhead inert
Kannóp, mm 70,5 Caliber, mm 70.5
Macca, Kr 2 Weight, kg 2
flanbHOCTb npnuenbHOii crpenbóbi, m 500 Sighting range, m 500

BbicTpen nr-7BC
c npoTWBOTaHKOBoii rpanaTOM fir-7C

PG-7VS round with PG-7S 
anti-tank grenade

npeflHaanaMeH ans 6opb6bi c TaHKaMn, apyroü bpoHnpo- 
BaHHOìi h HeôpoHnpoBaHHOùi TexHMKori, noflasneHna ornesbix 
ToneK u xmboü cnnbi b 3flaHMAX n coopyxeHMAX M3 Knpnnqa, 
xenesoSetOHa u flepeBO3eMnAHbix yxpbiTnnx.

The PG-7VS round is designed for use against tanks and 
other armored and unarmored vehicles, as well as against fire 
emplacements and manpower located in brick and concrete 
buildings and in log-and-earth shelters.

Tun ôoeBoü sacm
Kannóp, mm

Macca, Kr
ZJanbHOCTb npnuenbHoii crpenbSbi, m

TonmwHa npoCnaaeMOM nperpaflbi, mm: 
roMoreHHOÜ ópoHn 
xeneaoSeTOHHOû 
KnpnnHHofi 
aepeaoaeMriAHoii

KyMynATMBHaA
72
2
500

óonee 400
óonee 1000
óonee 1500
óonee 2000

Type of warhead
Caliber, mm
Weight, kg
Sighting range, m
Penetration capacity, mm: 

homogeneous armor 
concrete structures 
brickwork 
log-and-earth structures

shaped-charge
72
2
500

over 400
over 1,000
over 1,500
over 2,000

Tpynna 13 Boenpwnacbi, óoeebie sacTM paKeT h BapbiawaTbie BeunecTBa Group 13 Ammunition and explosives

Knacc 1310 Eoenpunacti M apTunnepHHCKHe BMCrperiai KamtSpoM or 30 MM no 75 mm — .-ili



Boenpnnacbi BoopyxeHnn CyxonyrHbix bomck Army Munitions

BbiCTpen nr-7BC
C npOTMBOTaHKOBOM rpaHaToii nr-7C
C MHepTHOM rOJIOBHOM HaCTbK)

PG-7VS round with anti-tank 
grenade PG-7S fitted with inert 
warhead

npeAHa3HaHeH a/ia yHeÓHO-npaKTHMecKnx ueneri, obyne- This round is designed for practice.

Tun ôoeeoü mscth MHepTHan
Kann6p, mm 72
Macca, Kr 2
ZlanbHOCTb npnperibHOki crpenbóbi, m 500

Type of warhead inert
Caliber, mm 72
Weight, kg 2
Sighting range, m 500

BbiCTpen nr-7BJl
c npoTWBOTaHKOBoii rpaHaTOM nr-7Jl

PG-7VL round with PG-7L 
anti-tank grenade

npe,o,Ha3HaMeH ans 6opb6si c coBpeMeHHbiMM raHKaMu, apy- 
roM SpoHupoBaHHOii n HeôpoHnpoBaHHoti TexHnKori, noflaene- 
hua orHeBbix ToseK n xmboü cunbi b 3flaHH9x n coopyxennax H3 
Kupnuisa, xeneaoberoHa n aepeBoaeMhAHbix ykpbiTuax.

The PG-7VL round is designed for use against modern tanks 
and other armored and unarmored vehicles, as well as against 
fire emplacements and manpower located in brick and con­
crete buildings and in log-and-earth shelters.

Tnn OoeBori sacTn
Kann6p, mm

Macca, Kr
flanbHOCTb npuueribHOM crpenbCbi, m
ToniuMHa npoÔMBaeMori nperpazt«, mm: 

TOMOreHHOii SpOHM 
xeneaoóeroHHOii
KnpnnHHOü 
aepeBoseMnAHOü

KyMyrimnsHaa
93
2,6
300

Sonee 500
6onee 1000
6onee1500
6onee 2400

Type of warhead
Caliber, mm
Weight, kg
Sighting range, m
Penetration capacity, mm: 

homogeneous armor 
concrete structures 
brickwork 
log-and-earth structures

shaped-charge
93
2.6
300

over 500
over 1,000
over 1,500
over 2,400
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BbicTpen nr-7BJl
c npoTWBOTaHKOBOW rpanaTOM nr-7Jl
C WHepTHOii TOJIOBHOM HaCTbfO

PG-7VL round with anti-tank 
grenade PG-7L fitted with inert 
warhead

This round is designed for practice.npep,Ha3HaHeH ans yMeÓHO-npaKTMHecKnx penefi, obyne-

Tnn Soeeoii Hacrn nHepTHan Type of warhead inert
KanuSp, mm 93 Caliber, mm 93
Macca, kt 2,6 Weight, kg 2.6
flanbHOCTb npvmenbHoû CTpenbSbi, m 300 Sighting range, m 300

ilpaKTMHecKoe yneónoe uMymecTBo 
k BbiCTpeny nr-7BJl nyH-711

Practice training equipment 
for the PG-7VL PUI-7L round

ripeflHa3HaHeHO wifi ncnonb3OBaHnn b yHeÓHO-npaKTMHe- 
ckhx qennx, oSyseHum npnewiaM crpenbôbi b pea/ibHbix yc.no- 
BUSX.

MaKCMMaribHO MMMTUpyeT SoeBoii Bbicipen. OôecnesMBaeT 
MHoroKpaTHoe npnMeneHne.

SaMeHneT MHepTHbiü BbicTpen npn 3HaHMTenbHOM CHMxe- 
HKH CTOMMOCTH.

This reusable equipment is intended to practice firing meth­
ods in real conditions.

It closely simulates the actual round, replaces the inert 
round and considerably reduces cost.

KannSp, mm

Macca, Kr
Kannôp npaKTnsecKOü rpaHaTbi, mm

Macca npaKTMHecKOü rpaHaTbi, kt

Tnn Soeeoii sac™
ConpAxeHne TpaeKiopnn c nr-7B/l, m 
HasHaneHHbiii pecypc, Bbicrp.

93
2,6
38
0,7
MHepTHas
OT 0 RO 300
300

Caliber, mm
Weight, kg
Caliber of practice grenade, mm
Weight of practice grenade, kg
Type of warhead
Metehing with PG-7VL trajectory, m
Lifetime, rds

93
2.6
38
0.7
inert
from 0 to 300
300
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BbiCTpen nr-7BP PG-7VR grenade launcher round
npeAHasHaneH ana ôopbôbi c tshkhmh acex tmdob, b tom 

HMC/ie ocHameHHbix anHaMUHecKoui aaujuToii, iipyroü 6pohh- 
poBaHHoii m HeôpOHupoBaHHoii TexHMKOìi, noflasneHMa ome- 
BblX T046K H XHBOH CMHbl B 3flaHH9X H COOpyXOHWaX H3 Kkipnn- 
ta, xene3o6eTOHa n AepesoseMJiaHbix yKpbiTunx.

The PG-7VR round is designed for use against all types of 
tanks, including those equipped with explosive reactive armor 
(ERA). It is also used against other armored and unarmored tar­
gets, as well as against fire emplacements and manpower locat­
ed in brick and concrete buildings and in log-and-earth shelters.

TaKTUKO-TexHHwecKMe

Tun SoeBoii hbctu

Kannóp, mm

Macca, Kr
flanbHOCTb npuuenbHoü CTpentóbi, m

TomuuHa npoóuBaeMoùi nperpaatj, mm: 
roMoreHHOû ópoHM, b tom Hncne nocne 
flUHaMnnecKOki samuTbi 
xeneaoheTOHHOvi
KUpnUHHOÜ
AepeBoaeMnsiHoii

KyMynmruBHaB, 
TaHfleMHoro Tuna 
105 
4,5 
200

óonee 600
óonee 1500
óonee 2000
óonee 3700

Type of warhead shaped-charge, 
tandem

Caliber, mm 105
Weight, kg 4.5
Sighting range, m 200
Penetration capacity, mm:

homogeneous armor protected by ERA over 600
concrete structures over 1,500
brickwork over 2,000
log-and-earth structures over 3,700

BbiCTpen nr-7BP
C WHepTHOM rOnOBHOM HaCTbK)

PG-7VR round fitted 
with inert warhead

npeflHa3HaHeH xtne yHeÓHO-npaKTUMecKMx qenefi, obyne- 
Hne CTpenbóe.

This round is designed for practice.

Tun óoeBOù Mac™
Kannóp, mm

Macca, Kr
flanbHOCTb npuuenbHOid CTpenbóbi, m

nwepTHas
105
4,5
200

Type of warhead inert
Caliber, mm 105
Weight, kg 4.5
Sighting range, m 200

Tpynna 13 Boenpnnacbi, 6oeBbie sacm paKeT n BspbiBMarbie BemecTBa Group 13 Ammunition and explosives
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ripaKTMHecKoe yneÓHoe WMymecTBo 
K BbiCTpeny nr-7BP nyn-7P

PUI-7R Practice Training equipment 
for the PG-7VR round

npeziHasHaHeHo ana ucnonb3OBaHun b yHebHO-npaKTUHe- 
CKMx pejiAx, obyieHwa npueMaM CTpentöbi b peanbHbix yc-
J1OBH9X.

MaKCUManbHO 
MMkiTupyeT öoeBOü 
BbicTpen, obecne- 
MMBaeT MHoroKpaT- 
Hoe npnMeHenue.

SaivieHsieT MHepT- 
HbiM BbicTpen npn 
3HaHMTenbHOM CHI4- 
XteHUn CTOMMOCTU.

This reusable equipment is intended to practice firing meth­
ods in real conditions.

It closely simu­
lates the live round, 
replaces the inert 
round and consid­
erably redu-ces 
cost.

TaKTMKo-rexHHMecKwe xapaKTepwcTMKH Basic Characteristics

Kanuóp, mm 105
Macca, kt 4,5
Kanuóp npaKTUMecKOU rpaHaTbi, mm 38
Macca npaKTUMecKoü rpaHaTbi, Kr 0,8
Tun óoeBoü HacTU UHepTHas
ConpsxeHue TpaeKTopuü c nr-7BP, m ot 0 ao 200
HasHaneHHbiu pecypc, BbicTp. 300

Diameter (caliber), mm 105
Weight, kg 4.5
Caliber of practice grenade, mm 38
Weight of practice grenade, kg 0.8
Type of warhead inert
Matching with PG-7VR tragectory, m from 0 to 200
Assigned life, rds 300

BbicTpen Or-7B
c rpaHaTOM ockojiomhom (7F150)

OG-7V round with fragmentation 
grenade (7P50)

npeAHasHaneH ana noitaBnenun xuboü cunbi, b tom Mucne 
MMetouteu nHAUBuflyaubHbie cpeflCTsa saiuuTbi (bpoHexuneTbi), 
pacnonoxeHHOü Ha OTKpbiToü MecTHOCTU, b yKpbiruax noneeoro 
Tuna u 3AaHuax, nopaxenun HebpOHwpoBaHHOü TexnuKU.

Boesaa lacTb rpaHaTbi npu B3pbiee C03,naeT BbicoKoac|xt>e- 
KTMBHoe ocKonoMHoe none nopaxenun c onTUManbHoü Mac- 
COÜ OCKO/1KOB.

The OG-7V round is designed for use against enemy per­
sonnel, including those wearing individual protection 
means (body armor) and located on the open terrain, in 
field shelters and in buildings, as well as against unarmored 
targets. When the warhead of this round explodes, it pro­
duces a highly effective fragmentation layer of optimal 
mass splinters.

Tpynna 13 Boenpwnacbi, óoeBbie sacTM paKeT m B3pbiBMaTb«e BeunecTBa
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Tun ronoBHOii HacTu ocKonoHHaa
Kanuóp, mm 40
Macca BbicTpena, Kr 2,0
flanbHOCTb npRMoro Bbicrpena, m 170
ÄaobHOCTb npuueobHoü cTpenbóbi, m:

U3 Pnr-7B 280
uà pnr-7Bi 350
us pnr-7B2 700

rinouraflb nopaxenun oTKpbiTo
pacnonoxeHHOü ikuboü cunbi
b ôpoHexuneTax, m2 150

Type of warhead
Caliber, mm
Weight of round, kg
Point blank range, m
Sighting range, m:

RPG-7V
RPG-7V1
RPG-7V2

Killing zone of exposed personnel wearing 
body armor, m2

fragmentation
40
2.0
170

280
350
700

150

Group 13 Ammunition and explosives
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BbiCTpen Or-7B 
c rpaHaTOÜ ockojiohhom 
B MHepTHOM CHapnxeHUIM

OG-7V fragmentation 
round fitted with inert 
warhead

npeAHa3HaHeH n/is yHeÓHO-npaKTMHecKnx ue/ieü, oSyne- 
Hua cTpenbSe.

This round is designed for practice.

Tun ronosHOM hsctm MHepTHan Type of warhead inert
KannCp, mm 40 Caliber, mm 40
Macca BbicTpena, Kr 2,0 Weight of round, kg 2.0
flanbHOCTb npsMoro Bbicipena, m 170 Point blank range, m 170
flanbHOCTb npnpe/ibHOii CTpenbCbi, m: Sighting range, m:

n3 Pnr-7B 280 RPG-7V 280
u3 pnr-7Bi 350 RPG-7V1 350
m3 pnr-7B2 700 RPG-7V2 700

npaKTWMecKoe yneóHoe WMymecTBO 
k BbiCTpeny OI"-7B nyH-701"

PUI-7OG Practice training equipment 
for the OG-7V round

npeflHasHaMeHO Ann ucnonb3OBaHnn b yHeóHO-npaKTMHecKux 
qensx, oSy^eHua npuewiaM CTpenbôbi b peanbHbix ycnoBunx.

MaKcnManbHo uMMTnpyeT ôoeBoü BbiCTpen.

OSecneanBaeT MHoroxpaTHoe npuMenenue.
SaweHfleT unepTHbiü BbiCTpen npn 3HaHMTenbHOM CHuxe- 

HMM CTOMMOCTU.

This reusable equipment is intended to practice firing meth­
ods in real conditions. It closely simulates the actual round, 
replaces the inert round and considerably reduces cost.

Macca, Kr
Kannôp npaKTUHecKOü rpanaibi, mm

Macca npaKTMHecKOü rpaHaibi, Kr
Tun Coesori sac™
Conpaxeune Tpaemopnri c OF-7B, m 
HaaHaseHHbiri pecypc, bmctp.

2,0
38
0,6 
nnepTHan 
or 0 no 700 
300

Weight, kg
Caliber of practice grenade, mm
Weight of practice grenade, kg
Type of warhead
Matching with OG-7V tragectory, m
Lifetime, rds

2.0
38
0.6
inert
from 0 to 700
300

Tpynna 13 Boenpnnacbi, óoeBbte hsctm paxeT n BspbiBHaTbie BetnecTsa
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BbiCTpen TBF-7B Round TBG-7V
FlpeflHa3HaHeH aba noAaB-neHMR xmbom chabi Ha oTKpbiToü 

MeCTHOCTH, B OKOOaX, yKpbUHAX HOJieBOrO Tuna, 3A3HHAX n 
coopyxeHMAx pasnwHHoro Tuna, nerKoöpoHupoBaHHOM h ne- 
SpOHwpoBaHHOii TexHHKM. Hopaxaei xuByio cuny b OKonax, 
SyHKepax npu paspwee rpanaTbi Ha paccroAHun 2 m ot oKona 
M aMÔpasypbi n b noMeiAeHuax obtetvioM ao 300 m3.

Eoeeaa nacib oßnaAaeT Bbicotcwvi cfiyracHbiM, ocKonoMHbiM 
u 3axnraTenbHbiM AetiCTBueM.

The TBG-7V round is designed to kill exposed manpower 
and the enemy's personnel hiding in field shelters, buildings 
and other structures. It is also used against lightly armored and 
unarmored targets. This round kills entrenched manpower or 
the personnel hiding in a bunker when it explodes at a distance 
of 2 m from the trench or a firing port. It also kills all men in a 
room of up to 300 m3. The warhead of this round produces high 
blast, fragmentation and incendiary effect.

Tun ôoeBoü HacTM cpyracHafl, TepMO- 
SapunecKoro m oc- 
KonoHHoro aomctbuh

Kanuôp, mm 105
Macca, kt
flaabHOCTb npuuenbHoii CTpenbSbi, m:

4,5

H3Pnr-7B1 200
m3 pnr-7B2 550

Type of warhead

Caliber, mm
Weight, kg
Sighting range, m:

RPG-7V1
RPG-7V2

blast, thermobaric 
and fragmentation 
action
105
4.5

200
550

ilpaKTWHecKoe yneÓHoe wMymecTBo 
K BbiCTpeny TBF-7B nyH-7TBr

PUI-7TBG Practice training equipment 
for the TBG-7V round

lipeAHaaHaneHO aha ncnonbaosaHMs b yHeóHO-npaKTUHecKux 
uenax, oSynenua npnewiaM crpenböbi b peanbHbix ycnoBuax.

MaKCHManbHO MMUTMpyeT óoeeoii BbtcTpen, oóecneHHBaei 
MHoroKpaTHoe npuMeHeHwe.

3aMeHseT UHepTHbiii BbiCTpen npu 3HaHHTenbHOM CHHxe-

This reusable equipment is intended to practice firing meth­
ods in real conditions.

It closely simulates the actual grenade, replaces the inert 
round and considerably reduces cost.

HUH CTOMMOCTU.

Kanuöp, mm 105
Macca, kt 4,5
KanuSp npaKTMHecKOM rpaHaTbi, mm 38
Macca npaKTHMecKoü rpaHaTbi, kt 0,8
Tun öoeeoü sac™ MHepTHas
ConpaxeHue TpaeicropuCi c TBr-7B, m ot 0 ao 50
HaaHaneHHbiCi pecypc, bbictp. 300

Diameter (caliber), mm
Weight, kg
Caliber of practice grenade, mm
Weight of practice grenade, kg
Type of warhead
Matching with TBG-7V tragectory, m
Lifetime, rds

105
4.5
38
0.8
inert
from 0 to 50
300

fpynna 13 Boenpwnacbi, óoeabie sacTM paKeT h BapbiBMaTbie BeujecTBa Group 13 Ammunition and explosives
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Boenpnnacbi k rpaHaTOMeTy Pnr-29B, Pnr-29BH

RPG-29V/29VN Munitions

BbiCTpen nr-29B Grenade launcher round PG-29V
npeflHa3HaHeH 

a™ nopaxeHUR t3h- 
KOB BCex THROB, B TOM 
HHcne ocHameHHbix 
AMHaMMHCCKOM 3a- 
LAMTOM (fl3), M apy- 
roCi SpoHnpoBaHHOii 
M HeÔpOHMpOBaH- 
HOM TeXHWKM, ROfla- 
BneHkia orneBbix to- 
H6K M XMBOM CMRbl B 
3AaHM«x M coopyxe- 
HMBX M3 KMpRMHa M 
xene3o6eTOHa, ae- 
peBO3eMnRHbix yK- 
pblTMRX.

The PG-29V gre­
nade launcher round 
is designed for use 
against all types of 
tanks, including 
those fitted with 
explosive reactive 
armor (ERA), and 
against other armo­
red and unarmored 
targets. It is also 
used to neutralize 
fire emplacements 
and manpower in 
buldings and struc­
tures made from 
brick or concrete 
and in log-and-earth 
shelters.

Tun ronoBHOM sac™

Kann6p, mm

Macca, kt

flanbHOCTb npnuenbHOùi CTpenbôbi, m
TonmnHa npoÓMBaeMoii nperpaabi, mm: 

roMoreHHOii 6poHu nocne npeononeHUB 
xeneaoSeTOHHOii
KwpnnsHOM 
aepeBoaeMnHHOM

KyMynsTUBHas, 
TaHfleMHoro 
aeiiCTBMH 
105 
6,7 
500

6onee 600 
6onee 1500
6onee 2000 
6onee 3700

Type of warhead shaped-charge, 
tandem

Caliber, mm 105
Weight, kg 6.7
Sighting range, m
Penetration capacity, mm:

500

ERA-protected homogeneous armor over 600
concrete wall over 1,500
brickwork over 2,000
earth-covered shelter over 3,700

BbiCTpen nr-29B
C MHepTHOM ronOBHOW HaCTbK)

Grenade launcher round PG-29V 
with inert warhead

This grenade laun­
cher round is desig­
ned for practice.

Tun ronoBHoii Mac™ nHepTHas
Kanwôp, mm 105
Macca, kt 6,7
flanbHOCTb npHpeabHOM CTpenbSbi, m 500

Type of warhead

Caliber, mm
Weight, kg
Sighting range, m

shaped-charge, 
tandem
105
6.7
500

Tpynna 13 Boenpnnacbi, óoeBbte Mac™ paxeT n BspbiBMaTbie aeujecTBa
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BbiCTpen TBr-29B Round TBG-29V
npeAHasHaHen ana nopa- 

X6HMA XHBOii CMAbl M orue- 
BblX TO46K Ha OTKpbITOM MeCT- 
HOCTM, B yKpbITMAX noneßoro 
Tuna, 3ßaHnax h coopyxeHM- 
ax paanwHHoro Tuna, nerKO- 
ÖpOHMpOBaHHOÜ M HeßpOHM- 
pOBaHHOli TeXHMKM.

TBP-29B Mcnonbayeica An a 
CTpenböbi H3 rpanaioMeTa 
pnr-29 (Pnr-29H).

flopaxaeT xnsyio cnny b OKonax, ßyHKepax npu cpaßaTbi- 
BaHUM SoeBoii Mac™ Ha paccTOAHnu p,o 2 m ot OKona u awiß- 
pasypw m b nowieuteHMAX oSbcmom ao 300 m3.

Boesae 4acTb oßnaAaeT bbicokum cfryracHbiM, ockojioahbim 
m 3axnraTenbHbiM AeiiCTBMeM.

The TBG-29V round is 
designed to kill exposed man­
power and fire emplacements 
and the enemy’s personnel 
located in field shelters, build­
ings and other structures. It is 
also used against lightly 
armored and unarmored tar­
gets.

The TBG-29V round is fired
from the RPG-29 (RPG-29N) grenade launcher. It kills 
enemy’s personnel in a trench and in a bunker when it 
explodes at a distance of 2 m from the trench or a firing port. 
It also kills all men in a room of up to 300 m3. The warhead of 
this round produces high blast, fragmentation and incendiary 
effect.

HecKne xapaKTepMCTMKH

Tun 6oeBoü Mac™

Kann6p, mm

Macca, kt 
flanbHOCTb CTpenböbi, m

cpyracHas, 
repMoßapuHecKoro 
M OCKOAOMHOTO 
ßeMCTBMA 
105 
6,7
ot 50 AO 2000

Type of warhead

Caliber, mm

Weight, kg 

Firing range, m

blast, thermobaric 
and fragmentation 
action

105

6.7

from 50 to 2,000

PeaKTiiBHbie rpaHaTbi c rpanaTOMeTaMW 
OAHopaaoBoro npnMeHeHW«

Single-Use Rocket-Propelled Grenades

PeaKTMBHaa npoTHBOTaHKOBaa 
rpaHaTa Piir-18 c rpaHaTOMeTOM 
OAHopasoBoro npuMeneHUA

npeAHasHaueHa aaa ßopsßbi c ßpoHupoßaHHOü u HeßpoHM- 
poBaHHoü TexHMKoü (TaHKH, BTP, BMfl, aBTOManiMHbi n Ap.), 
noflasneHUA orneBbix ToieK u xmboìì chaw b 3A3hmax m co- 
opyxeHWAx M3 KkipnwHa m ßeTOHa.

Anti-tank rocket RPG-18 
used with expendable grenade 
launcher

The RPG-18 anti-tank rocket is designed for use against 
armored and unarmored targets, such as tanks, armored 
personnel carriers, motor vehicles, etc. It is also used 
against fire emplacements and hostile personnel in brick

Tpynna 13 Boenpwnacbi. óoeabie sacTM paxer m BspbiBMaTbie BemecTBa
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pnr-18 - HeniTaTHoe cpeflCTBO Boopyxennst conaaia. 
TpaHaTOMer TejiecKonuHecKMii /yia 6e3onacHocrn npn p,e- 
caHTupoBaHHM napamioTucTOB u cTpenbbe, oziHopaaoBo- 
ro npuMeHeHuq, asnseTcn KOHTeMHepoM arm xpaHenns 
rpanaTbi.

and concrete buildings and structures.
The RPG-18 anti-tank rocket is a soldier's non-organic weapon.
The grenade launcher is a single-shot weapon. It is extensi­

ble - a factor vital for paratrooper's safety during airdrop oper­
ations. The launcher holds the rocket.

Kann6p, mm

Macca, kf

flanbHOCTb npupenbHOii CTpenbSbi, m
Tonmnna npoôMBaeMbix nperpaa, m:

KMpnMMHOCi
xeneaoôeTOHHOü

64
2,6
200

He 6onee 1
He 6onee 0,5

Caliber, mm
Weight, kg
Sighting range, m
Penetration capacity, m: 

brick wall 
concrete structure

64
2.6
200

not over 1
not over 0,5

PeaKTMBHasi npoTMBOTaHKOBan 
rpaHaTa Pnr-22 c rpanaTOMeTOM 
OAHopaaoBoro npnMeneHWR

npeaHasHaneHa Ann nopaxenun tshkob n Apyroü bpoHu- 
poeaHHOM n HebpoHupoBaHHoPi TexHMKU, nop,aBneHna orwe- 
Bbix ToneK n xhbom cnnbi b yKpbiTnax noneeoro Tuna, b 3flaHu- 
ax n coopyxeHuax M3 Knpnnna, xeneaobeTOHa n aepeBoseM- 
nnHbix yxpbiTnax.

Pnr-22 aecaHTnpyeTca Ha napaiutoTncTe.

Anti-tank rocket RPG-22 
fired from expendable grenade 
launcher

The RPG-22 anti-tank rocket is designed for use against 
tanks and other armored and unarmored targets, as well as 
against fire emplacements and adversary's personnel in field 
shelters, brick and concrete buildings and structures and in 
log-and-earth structures.

The weapon is air-droppable with a paratrooper.

Tpynna 13 Boenpnnacbi, ôoeBbte hsctm paxeT n BspbiBsarbie BemecTBa

Knacc 1310 Boenpwnacbi m apTHnnepnncxne Bbicrpenw KanwÔpOM pT 30 mm AO 75 mm

Tun ôoeeori hsctu KyMyn«THBHas
Kanuiôp, mm 72,5
Macca, Kr 2,7
flnwHa, mm:

b OoeBOM nonoxeHUM 850
b noxo/jHOM nonoxeHMu 765

flanbHOCTb npnue/ibHOii cipenbôbi, m 250
TonuruHa npoÔHBaeMOiî nperpa«bi, mm:

roMoreHHoPi 6pohm 6onee 400
xene306eT0HH0ü 6onee 1000
KnpnMHHOü 6onee 1200
AepeB03eMnBH0ü 6onee 2000

Type of warhead shaped-charge
Caliber, mm 72.5
Weight, kg 2.7
Length, mm:

in firing position 850
in traveling position 765

Sighting range, m 250
Penetration capacity, mm:

homogeneous armor over 400
concrete structures over 1,000
brickwork over 1,200
log-and-earth structures over 2,000

Group 13 Ammunition and explosives

Class 1310 Ammunition, over 30mm up to 75 mm260
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PeaKTMBHan npoTHBOTaHKOBaa rpaHaTa
Pnr-22W c ronoBHoii sacTbK)
B HHepTHOM HCnOJlHeHHH

Anti-tank rocket RPG-221 
fitted with inert 
warhead

Dpefl,Ha3HaHeHa aba ncno/ib3OBaHns a yHebHO-npaKTnte- This anti-tank rocket is designed for practice. The weapon is 
ckhx uensx, o6yHeHnn cTpenbbe. air-droppable with a paratrooper.

Pnr-22W aecaHTnpyeTcn Ha napauifOTkicTe.

Tun öoeeoti nac™ MHepTHas
KanviOp, mm 72,5
Macca, Kr 2,7
flanbHOCTb nprmenbHOki crpenböbi, m 250

PeaKTWBHas npoTUBOTaHKOBaa 
rpaHaTa PnT-26

Type of warhead inert
Caliber, mm 72.5
Weight, kg 2.7
Sighting range, m 250

Anti-tank rocket 
RPG-26

npep.Ha3HaHeHa arm nopaxenus TaHKOB n Apyroii 6poHw- 
poBaHHOvi n HeôpoHnpoBaHHOùi toxhukh, noAaBneHkin orne- 
BblX T0H6K M XklBOki CH/lbl B yKpblTMSIX OOfleBOrO Tkina, B 3flaHM- 
Hx n coopyxennax H3 KMpnnsa, xenesoSeTona n AepeBoae- 
MJlSHblX yKpbITMAX.

TpanaTOMeT CAHopasoBoro npuweHeHkia. PflT-26 AecaHTn- 
pyercA na napatuioTMCTe.

The RPG-26 anti-tank rocket is designed for use against 
tanks and other armored and unarmored targets, as well as 
against fire emplacements and adversary's personnel in field 
shelters, in brick and concrete buildings and structures and in 
log-and-earth structures.

It is a single-shot weapon air-droppable with a para­
trooper.

Tun öoeBoü Mac™
Kannöp, mm

Macca, Kr
flanbHOCTb npnuenbHoii crpenböbi, m

TonmnHa npoOkiBaeMori nperpaflbi, mm: 
roMoreHHoCi OpoHn 
xeneaoöeTOHHOki 
KupnuHHoii 
AepeBoaeMBSHOki

KyMynsTUBHas
72,5
2,9
250

6onee 440
öonee 1000
6onee 1500
6onee 2400

Type of warhead
Caliber, mm
Weight, kg
Sighting range, m
Penetration capacity, mm: 

homogeneous armor 
concrete structures 
brickwork 
log-and-earth structures

shaped-charge
72.5
2.9
250

over 440
over 1,000
over 1,500
over 2,400

fpynna 13 Boenpwnacbi, ôoeBbie sacTM paKeT h BapbiBMaTbie BemecTBa Group 13 Ammunition and explosives
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PeaKTHBHaa npoTHBOTaHKOBa« 
rpanaTa Pnr-26 c wHepTHoñ 
ronoBHoii wacTbKJ

Anti-tank rocket RPG-26 
fitted with inert 
warhead

npeAHaaHaHena ftna ncnonb3OBaHM9 a ywebHO-npaKTnwe- This anti-tank rocket is designed for practice. The grenade 
ckmx pennx, oSywennh cTperibde. launcher is air-droppable with a paratrooper.

rpanaTOMeT oflHopaaoBoro npnMeHenna, flecaHTupyeTca
Ha napatumncTe.

TaKTMKO-

nwepTwas
72,5
2,9
250

Type of warhead inert
Caliber, mm 72.5
Weight, kg 2.9
Sighting range, m 250

Tnn Coesori sacrn
Ka/iMóp, MM
Macca, xr
flanbHOCTb npnpenbwoñ crpenböbi, m

npaKTMHecKoe yneÓHoe wMymecTBO 
K peaKTHBHOki npOTHBOTaHKOBOki 
rpaHaTe Pnr-26 nyH-26

PUI-26 practice training equipment 
for the RPG-26 anti-tank 
rocket grenade

ripeßHasHaMeHO ans ucnonb3OBaHnq b ywebHO-npaKTkiwecKnx 
pennx, obyweHnn npnewiaM CTperiböbi b peanbHbix ycnosnax.

MaKCMMa/ibHO HMMTnpyeT boesyio rpanary, oôecnewusaeT
MHoroKpaTHoe npnMeH6Hne.

SawieHHeT MHepTHyto rpaHaTy npu 3HaHUTenbHOM cHnxe- 
HMH CTOMMOCTH BbiCTpena.

This reusable equipment is intended to practice firing meth­
ods in real conditions.

It closely simulates the actual grenade, replaces the inert 
grenade and considerably reduces cost.

TaKTHKO-iexHUHecKHe xapaxTepucTMKH

Kanwöp, mm 
flnnwa, mm 
Macca, Kr
Kanuöp npaKTuwecKOñ rpawaTbi, mm 
ûnnwa npaxTnwecKoñ rpawaTbi, mm 
Macca npaKTnwecKoñ rpawaTbi, kt 
Tnn ôoeBoû Mac™
Conpsxewne TpaeKTOpnn c PDF-26, m 
HaawawewwbiM pecypc, BbicTp.

Basic Characteristics

72,5 Caliber, mm 72.5
770 Length, mm 770
3,2 Weight, kg 3.2
42 Caliber of practice grenade, mm 42
350 Length of practice grenade, mm 350
0,53 Weight of practice grenade, kg 0.53
uwepTwaq Type of warhead inert
OT 0 ao 250 Matching with RPG-26 trajectory, m from 0 to 250
300 Assigned life, rds 300

Tpynna 13 Boenpnnacbi, óoeBbie nacm paKeT n BspbiBMarbie semecTBa

Knacc 1310 Boenpwnacbi m apTHnnepnncxne BbiCTpenw KanwÔpOM OT 30 mm AO 75 mm

Group 13 Ammunition and explosives

Class 1310 Ammunition, over 30mm up to 75 mm262



Eoenpnnacbi k rpaHaTOMeTHbiM KOMnneKcaM Grenade launchers munitions

PeaKTMBHan nponiBOTaHKOBasi 
rpaHaTa Pnr-27

Anti-tank rocket 
RPG-27

npeftHasHaHeHaana nopaxeHua t3hkob bcoxtmoob, btom 
Mkicne ocHameHHbix aMHaMMsecKOM aauuMTOii (fl3), m apyroii 
6poHnpoBaHHoii m HeSpoHHpoeaHHOM TexHMKn, noaasneHMA 
OrHSBblX TOMSK M XMBOM CM/lbl B 3flaHMAX M COOpyXeHMAX M3 
KMpnMHa m xene3o6eTOHa, aepeeoaeMnaHbix yxpbiTnax.

rpanaTOMST oßHopasoeoro npMMSHSHMa.

The RPG-27 anti-tank rocket is designed for use against tanks of 
all types, including those protected with explosive reactive armor 
(ERA), against other armored and unarmored targets, as well as 
against fire emplacements and adversary's personnel in brick and 
concrete buildings and structures and in log-and-earth structures.

It is a single-shot weapon.

Tun öoeeoü nacm KyMynRTMBHap, 
Tan/ieMHoro 
XteWCTBHR

Kanu6p, mm 105
Macca, Kr 8,3
flanbHOCTb npnuenbHOii crpenbôbi, m

ToniuMHa npobnaaeMOM nperpaaw, mm:
200

TOMoreHHOM Opohm nocne npeoaonewu« fl3 6onee 600
xene306eT0HH0ii 6onee 1500
KMpnUHHOK 6onee 2000
AepeB03eM/i9H0M 6onee 3700

Type of warhead

Caliber, mm
Weight, kg
Sighting range, m
Penetration capacity, mm:

ERA-protected homogeneous armor 
concrete structures 
brickwork 
log-and-earth structures

shaped-charge, 
tandem
105
8.3
200

over 600
over 1,500
over 2,000
over 3,700

PeaKTMBHaa npoTWBOTaHKOBa« 
rpaHaTa Pnr-27 c WHepTHoii 
ronoBHoii HacTbio

Anti-tank rocket RPG-27 
fitted with inert 
warhead

npea,Ha3HaHeHa ana Mcnonb3OBaHMs b yseÖHO-npaKTMHe- 
ckmx uensx, oßyMeHMn CTpenbße.

rpanaTOMeT oßHOpaaoBoro npMMeHeHMA.

This single-shot anti-tank rocket is designed for prac­
tice.

Tun öoeBoü Mac™ MHepTHas
Kann6p, mm 105
Macca, kt 8,3
flanbHOCTb npnueribHOM CTpenbbbi, m 200

Type of warhead inert
Caliber, mm 105
Weight, kg 8.3
Sighting range, m 200

Tpynna 13 Boenpwnacbi, ôoeabie sacTM paxeT h BapbiawaTbie BeunecTBa Group 13 Ammunition and explosives
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Boenpnnacbi Boopyxennri CyxonyiHbix bomck Army Munitions

ripaKTMHecKoe yneÓHoe HMymecTBo 
K peaKTMBHOM npOTWBOTaHKOBOW 
rpaHaTe Pnr-27 nyH-27

PUI-27 Practice Training equipment 
for the RPG-27 anti-tank 
rocket grenade

npeAHasHaneHO Ann ncnonb3OBaHwn b yneSHO-npaKTHHecKux 
pensx, oSyieunsi npnewaM CTpenbôbi b peanbHbix ycnosnnx.

MaKCMMa/ibHO 
MMHTupyeT SoeByKj 
rpauaTy, oöecneMn- 
BaeT MHoroKpaTHoe 
npuMeneHwe.

3aMeH?teT unepT- 
Hyto rpauaiy npn 
3HaHMTenbHOM CHU- 
X6HUU CTOUMOCTM 
BbicTpena.

replaces
the inert grenade 

and considerably 
reduces cost.

This reusable equipment is intended to practice firing meth­
ods in real conditions. It closely simulates the actual grenade,

Caliber, mm
Length, mm
Weight, kg
Caliber of practice grenade, mm
Length of practice grenade, mm
Weight of practice grenade, kg
Type of warhead
Matching with RPG-27 trajectory, m 
Lifetime, rds

105
1,135
8.3
42
350
0.65
inert
from 0 to 200
300

Kannöp, mm 105
XVinwa, mm 1135
Macca, Kr 8,3
Kannöp npaKinnecKon rpanaibi, mm 42
/Tanna npaKTnnecKon rpawaibi, mm 350
Macca npaKTnwecKoñ rpanarbi, Kr 0,65
Tnn öoeBOii aacrn nnepTHan
ConpnxeHne TpaeKTopnn c Pfir-27, m OT 0 no 200
Ha3HaHeHHbiñ pecypc, swcrp. 300

PeaKTMiBHasi npoTWBOTaHKOBas 
rpaHaTa Pfir-28 c rpaHaTOMeTOM 
OAHopasoBoro npuMeneHn«

npe,QHa3Ha4eHa pna nopaxenun coBpeMeHHbix n nepcneK- 
TMBHblX TaHKOB U flpyrOÍÍ ÓpOHUpOBaHHOÍÍ n HebpOHUpOBaH- 
HOÜ TexHMKn, noßaBneuna omeBbixTOHeK u xneoü cmibi, pac- 
nonoxeHHbix b 4>opTu4>uKauuoHHbix coopyxennnx, 3/taHHHX 
ropoßCKoro Tuna.

Anti-tank 
rocket RPG-28 with 
a disposable launcher

The RPG-28 anti-tank rocket is designed to defeat modern 
and future tanks and other armored and unarmored targets, to 
neutralize fire emplacements and to kill the adversary's per­
sonnel in fortifications and urban buildings.

Basic CharacteristicsTaKTMKO-TexHHMecKwe xapaKTepnciMKu

Boeaan nacTb

Kannöp, mm

flnnna, mm

Macca, Kr
flanbHOCTb npnuenbHOñ crpenböbi, m

KyMynarnBHas, 
TaHßeMHoro runa 
125
1200
13,5
300

Type of warhead

Caliber, mm
Length, mm
Weight, kg
Sighting range, m

shaped-charge, 
tandem
125
1,200
13.5
300

Tpynna 13 Boenpnnacbi, öoeBbte hsctm paxeT n BspbiBHaTbie BeiAecTsa Group 13 Ammunition and explosives
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Eoenpnnacbi k rpaHaTOMeTHbiM KOMnneKcaM Grenade launchers munitions

PeaKTMBHan nponiBOTaHKOBaa 
rpaHaTa Pnr-28 c ronoBHOw HacTbfo 
BWHepTHOM HCnOHHeHHH

Anti-tank rocket RPG-28 
fitted with inert 
warhead

npeflHaaHaneHa aba ncnonb3OBaHHA b yMeÔHO-npaKTnte- This anti-tank rocket is designed for practice. 
ckhx ueriax, odyneHna CTpenbbe.

TaKTMKo-TexHWMecKHe xapaKTepwcruKM

Type of warhead inert
Caliber, mm 125
Length, mm 1,200
Weight, kg 13.5
Sighting range, m 300

Boesaa MacTb unepTHan
Kannöp, mm 125
flnnHa, mm 1200
Macca, Kr 13,5
flanbHOCTb nprmeribHoii crpenböbi, m 300

PeaKTWBHasi MHoroueneBaB rpaHaTa 
PMr c rpaHaTOMeTOM
OAHopasoBoro npwMeHeHMB

npeAHasHaneHa arr a^eKTHBHoro nopaxeHMR SKunaxeii w 
öoeßbix pacHeTOB nerKoöpOHMpoBaHHOM TexHuiKw, a Taxxe xw- 
bom CMjibi Ha oTKpbiToii MecTHocTu, b 3AaHMAx ropoACxoro Tuna, 
b yKpbiTMRx noneBoro Tuna m AORroBpeMeHHbix coopyxeHURx.

Multi-purpose rocket RMG 
fired from single-shot grenade 
launcher

The RMG multi-purpose rocket is effective against crews of 
lightly armored vehicles, against exposed personnel and 
against enemy personnel in urban buildings, field shelters and 
permanent fortifications.

TaKTHKO-TexHMHecKHe xapaxrepHCTMKM

Type of warhead

fpynna 13 Boenpwnacbi, ôoeBbie sacTM paxeT m B3pbiBM3Tbie BeunecTBa

Soeeaa nacTb KyMynATMBHO-

KannOp, mm

cpyracHas, 
TaHfleMHoro 
fleÜCTBMA 
105

Macca, kc 8,5
Anuria, mm 1000
AanbHOCTb npnuenbHOü crpenbObi, m 600
TonunnHa npoöriBaeMOii nperpaflbi, mm: 

roMoreHHori 6pohm 6onee 100
xenesoOeTOHHori 6onee 300
KMpnMHHOii 6onee 500

Caliber, mm
Weight, kg
Length, mm
Sighting range, m
Penetration capacity, mm: 

homogeneous armor 
concrete structures 
brickwork

shaped- 
charge/blast, 
tandem
105
8.5
1,000
600

over 100
over 300
over 500

Group 13 Ammunition and explosives
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Boenpnnacbi BoopyxeHns CyxonyiHbix bomck Army Munitions

PeaKTWBHaa MHoroqeneBafl 
rpaHaTa PMT c MHepTHoii 
ronoBHOÜ HacTbto

Multi-purpose rocket RMG 
fitted with inert 
warhead

npeAHa3Ha4eHa ftna ncnonb3OBaHna a yHeSno-npaKTUMe- This multipurpose rocket is designed for practice. 
ckmx penax. ____________________________________________________________________________________

Tun öoeeoü Macrn
Kannöp, mm
Macca, Kr
JlnMHa, MM
ßaribHOCTb npnperibHoCi cipenböbi, m

nHepTHan
105
8,5
1000
600

Type of warhead inert
Caliber, mm 105
Weight, kg 8.5
Length, mm 1,000
Sighting range, m 600

PeaKTMBHaa ujTypMOBayi 
rpaHaTa PLUT-1

Assault rocket 
RShG-1

npeflHa3Ha4eHa ana nopaxennn xhboùî cunbi Ha OTKpbrrou 
MecTHOCTn, b yxpbiTuax noneßoro Tuna, 3AaHwax n coopyxe- 
HMsx paanMHHoro Tuna, nerKOôpOHMpOBaHHOii toxhukm h He- 
ÔpOHUpOBaHHOÜ TeXHUKUI.

flopaxaeT xuiByto cnny b OKonax, SyHKepax npw paapbiBe 
rpaHaTbi Ha paccToaHMM ao 2 m ot oicona n aMÔpaaypbi m b no- 
MemeHMax oSter/ioM ao 300 m3.

Boesaa aacTb obnaAaer bbicokum 4>yracHbiM, ocKonotHbiM 
n 3axnraTe/ibHbiM aeiicTBneM.

fpaHaTOMeT oflHopasoBoro npnMeHenna.

The RShG-1 assault rocket is designed to kill the exposed 
enemy personnel, to kill the personnel located in field shelters, 
in different buildings and structures, as well as against lightly 
armored and unarmored targets.

This weapon kills enemy personnel in a trench or in a bunker 
when it explodes at a distance of up to 2 m from the trench or 
a firing port. It also kills all men in a room of up to 300 m3. The 
warhead of this round produces high blast, fragmentation and 
incendiary effect.

This is a single-shot grenade launcher.

Tun öoesoCi wacrn

Kannöp, mm

Macca, Kr
XUlMHa, MM
flanbHOCib npnpe/ibHOii CTpenböbi, m

<t>yracHan, 
TepMoöapnMecKoro 
n ocKonoHHoro 
fleÜCTBMA
105
8,3
1135
600

Type of warhead

Caliber, mm

Weight, kg

Length, mm

Sighting range, m

blast/thermobaric/ 
fragmentation

105

8.3

1,135

600

Tpynna 13 Boenpnnacbi, öoeßbte nac™ paxeT n BspbiBsaTbie BemecTBa Group 13 Ammunition and explosives
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Eoenpnnacbi k rpaHaTOMeTHbiM KOMnneKcaM Grenade launchers munitions

npaKTMHecKoe yneöHoe wMymecTBO 
K peaKTMBHOM LUTypMOBOM TpaHaTG 
piur-1 nyn-wi

PUI-Sh1 Practice Training equipment 
for the RShG-1 assault
rocket grenade

Dpefl,Ha3HaHeHO flna ucnonb3OBaHun b yHebHO-npaKTnse- 
ckhx uennx, obyseHun npueiviaM CTpenbôbi e peanbHbix yc.no-
Bunx.

MaKCMManbHO 
MMriTnpyeT boesyio 
rpanaiy, oôecnesu- 
BaeT MHoroKpaTHoe 
npwMeHeHne.

SaMeHseT nnepr- 
Hyio rpanaiy npu 
3HaHMTenbH0M CHM- 
xeHuu ctoumoctu 
BbicTpena.

replaces
the inert grenade 

and considerably 
reduces cost.

This reusable equipment is intended to practice firing meth­
ods in real conditions. It closely simulates the live grenade,

KannCp, mm 105 Caliber, mm 105
flnuHa, mm 1135 Length, mm 1,135
Macca, Kr 8,3 Weight, kg 8.3
Kannöp npaKTHsecKOü rpanaibi, mm 42 Caliber of practice grenade, mm 42
flnuHa npaKTnsecKOû rpaHaibi, mm 350 Length of practice grenade, mm 350
Macca npaKinsecKOM rpaHaibi, Kr 0,64 Weight of practice grenade, kg 0.64
Tun öoeaoii sac™ MHepiHas Type of warhead inert
ConpHxeHMe ipaeKiopun c PLUr-27, m or 0 p.0 600 Matching with RShG-27 trajectory, m from 0 to 600
Ha3HaHeHHbiü pecypc, ebicip. 300 Assigned life, rds 300

PeaKTMBHas uiTypMOBaa 
rpaHaTa PLLir-2

Assault rocket
RShG-2

npep,Ha3HaHeHa uns nopaxenun xubom cunbi Ha OTKpbuoii 
MecTHOCTn, b yxpbiTUflx noneBoro Tuna, 3flaHnnx u coopyxe- 
Hnnx pasnnHHoro Tuna, nerKoöpoHupoBaHHOü n HebpoHnpo-
BaHHOÜ TeXHMKVI.

flopaxaei xueyio 
cnny b OKonax, 6yn- 
Kepax npu paspsise 
rpanaTbi Ha paccTO- 
SHHM 0,5-1 M OT 
OKona u aMbpaaypbi 
u b noMemeHMBX 
oôbeMOM flo 200 m3.

Boesan sacib 06- 
nanaer bwcokum

<t>yracHbiM fletiCTBueM.
PLUr-2aecaHTupyeTcn Ha napaiuioTucTe.

The RShG-2 assault rocket is designed to kill the exposed enemy 
personnel, to kill the personnel located in field shelters, in different 
buildings and structures, as well as against lightly armored and 

unarmored targets.
This weapon kills 

enemy personnel in a 
trench or in a bunker 
when it explodes at a 
distance of 0.5 to 1 m 
from the trench or a 
firing port. It also kills 
all men in a room of 
up to 200 m3. The 
warhead of this 

round produces high blast effect.
The weapon is air-droppable with a paratrooper.

Tun öoeeoü Mac™ <t>yracHas,
lepMoCapnwecKoro 
M OCKOnOHHOTO 
AeüCTBnA

Kannöp, mm 72,5
Macca, kt 4,0
flnuHa, mm 770
flanbHOCTb npMuenbHoü cipenböbi, m 350

Type of warhead blast/thermobaric/
fragmentation

Caliber, mm 72.5

Weight, kg 4.0

Length, mm 770

Sighting range, m 350

Tpynna 13 Soenpwnacbi, öoeBbie sac™ paxeT m BspbiawaTbie Bei^ecTBa

Knaoc 1310 Eoenpxnacb, x apTMnnepxxcKwe Bwcrpenw KanxSpOM or 30 mm fltrTSim

Group 13 Ammunition and explosives



Boenpnnacbi BoopyxeHnn CyxonyrHbix bomck Army Munitions

PeaKTHBHaa LUTypMOBan 
rpanaTa PUJT-2 c wHepTHoii 
rOJlOBHOM HaCTbKJ

Assault rocket RShG-2 
fitted with inert 
warhead

npeAHa3HaHeHa Ana ncnonb3OBaHM9 b ywebHO-npaKTUMe- This rocket is designed for practice. It is fired from a single- 
ckmx pennx, oSyweHns crpejibbe. shot grenade launcher.

rpanaTOMei oflHopasoBoro npnMeweHna.

TaKTMKo-rexHMHecKwe

Tun Coesori sacrn
Kannöp, mm
Annua, mm
Macca, kt
flanbHOCTb npnpenbwoii crpenböbi, m

nwepTwaa Type of warhead inert
72,5 Caliber, mm 72.5
770 Length, mm 770
3,8 Weight, kg 3.8
350 Sighting range, m 350

npaKTWMecKoe yneóHoe MMymecTBO 
K peaKTMBHOÜ LUTypMOBOki
rpaHaTe Pllir-2 nyH-LJJ2

Training equipment 
for the RShG-2 PUI-Sh2 assault 
rocket grenade

npeflHaaHaaeHO 
Ana ncnonb3OBaHna 
B yaeÖHO-npaKTM- 
aecKnx penax, o6y- 
Heniia npneMaM 
crpe/iböbi b peanb- 
Hbix ycnoBnax.

MaKcnManbHO 
i4MHTnpyeT öoeeyio 
rpanaTy, oSecnean- 
BaeT MHoroKpaTHoe 
nppMeHeHne.

SawienaeT nwepT- 
Hyio rpanaTy npu 
3HaanTenbHOM chm- 
xennn ctommoctu 
BbicTpena.

This reusable 
equipment is intend­
ed to practice firing 
methods in real con­
ditions.

It closely simulates 
the live grenade, 
replaces the inert 
grenade and consid­
erably reduces cost.

TaKTMKO-TexHHHecKMe xapaKTepiiCTWKW

Caliber, mm
Length, mm
Weight, kg
Caliber of practice grenade, mm 
Length of practice grenade, mm 
Weight of practice grenade, kg
Type of warhead
Matching with RShG-2 trajectory, m
Assigned life, rds

72.5
770
3.8
42
350
0.81
inert
from 0 to 350
300

Tpynna 13 Boenpnnacbi, âoeabie wac™ panel w aspbiauaTbie aeuiecraa

Knacc 1310 Boenpnnacbi h aprwuiepniiaaie BbiCTpenM nannCpOM ot 30 mm po 75 mm

Kannöp, mm 72,5
XUlMHa, MM 770
Macca, Kr 3,8
Kannôp npaKTnwecKon rpawaTbi, mm 42
Annwa npaKTnwecKon rpawaTbi, mm 350
Macca npaKTnuecKon rpawaTbi, kt 0,81
Tnn ôoeBOû wacm nwepTwan
Conpsxewne TpaeKTOpnn c PLUT-2, m or 0 flo 350
HaawaMewwbiii pecypc, BbicTp. 300

Group 13 Ammunition and explosives

Class 1310 Ammunition, over 30mm up to 75 mm



Eoenpnnacbi k rpanaTOMeTHbiM KOMnneKcaM Grenade launchers munitions

BbiCTpe/ibi k CTaHKOBOMy rpanaTOMeTy Cnr-9M

Ammunition for Heavy Grenade Launcher SPG-9M

CTaHKOBbiM rpaHaTOMeT Ciir-9M Mounted grenade launcher SPG-9M
npeflHa3HaHeH Ana 6opb- 

6bi c 6poHnpoBaHHbiMM Ma- 
LUHHaMW npOTMBHMKa, no- 
AaBneHna orneBbix ToaeK, 
XMBOM CUhbl B 3A3HHAX M 
coopyxeHnax H3 Kupnnia n 
ôeTOHa. Cnr-9M ycTanas- 
nnBaeica na CTaHKe, ocna- 
men MexaHnnecKnivi, ootm- 
MecKMM n HOMHbiM npviue- 
naMM. CrpenbBa m3 rpana- 
TOMeTa npOM3BOAMTC3 Bbl- 
CTpenaMM c KywynsiTMBHOii 
(nr-9BC) M OCKOnOHHOii 
(Or-9BM1) rpanaTaMM.

The SPG-9M mounted 
grenade launcher is 
designed for use against 
armored vehicles and fire 
emplacements and 
against hostile personnel 
located in brick and con­
crete buildings and struc­
tures. The weapon has 
mechanical, optical and 
night sights and is mount­
ed on a tripod. It fires 
shaped-charge (PG-9VS) 
and fragmentation (OG- 
9VM1) grenades.

Kajiuôp, mm 73 Caliber, mm 73
XUlMHa, MM 2110 Length, mm 2,110
Macca, Kr: Weight, kg:

rpauaTOMeTa co ciaHKOM 50,5 mounted grenade launcher 50.5
onTMHSCKoro npmiena 0,5 optical sight 0.5
HOHHoro npmiena 2,1 night sight 2.1

PeaKTMBHbIM npOTHBOTaHKOBbll/l 
BbicTpen nr-9B k CTaHKOBOMy 
rpanaTOMeTy Cfir-9

Anti-tank rocket PG-9V 
fired from the SPG-9 mounted 
grenade launcher

ripeAHa3HaHeH Ana nopaxennrt TaHKOB n APyroii SpoHupo- 
BaHHoii n HebpoHupoBaHHOM TexHMKH, noAaBneHna orneBbix 
tohsk n xneoh cnnw b 3A3hhbx n coopyxerinax M3 Knpnrma, 
xeneaobeTOHa n AepeBO3ew.nHHbix yKpbiTnnx.

The purpose of the PG-9V anti-tank rocket is to defeat tanks 
and other armored and unarmored targets and to neutralize fire 
emplacements and enemy personnel located in brick and con­
crete buildings and structures and in log-and-earth shelters.

Tun ôoeBoü Mac™
Kani/i6p, mm

Macca, Kr
AanbHOCTb npmtenbHoü crpeabSbi, m

TonmnHa npoÔMBaeMoü nperpaAbi, mm 
roMoreHHoCi 6poHn 
xene306eT0HH0ii 
KnpnnHHoii 
AepeBoaeMBBHOii

KyMynmnBHaa
73
4,4
1300

6onee 300
6onee 700
6onee 1000
6onee 1800

Type of warhead
Caliber, mm
Weight, kg
Sighting range, m
Penetration capacity, mm: 

homogeneous armor 
concrete structures 
brickwork 
log-and-earth structures

shaped-charge
73
4.4
1,300

over 300
over 700
over 1,000
over 1,800

fpynna 13 Boenpwnacbi, ôoeBbie sacTM paKeT h BspbiBMaTbie BeunecTBa Group 13 Ammunition and explosives
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Boenpnnacbi BoopyxeHun Cyxonymbix bomck Army Munitions

PeaKTUIBHblM npOTHBOTaHKOBblki 
BblCTpen nr-9B C MHepTHOM 
ronOBHOM HaCTbK) K CTaHKOBOMy 
rpaHaTOMeTy Cnr-9

Anti-tank rocket PG-9V 
with inert warhead fired from 
the SPG-9 mounted grenade 
launcher

npeflHa3HaHeH ¿w ncno/ibaoBaHna b yHeÔHO-npaKTMHe- The PG-9V anti-tank rocket is designed for practice.
CKktx pensix.

Tun Soeeoii nacrn naepTHas
Kann6p, mm 73
Macca, Kr 4,4
XfanbHOCTb npniienbHOii crpenbôbi, m 1300

Type of warhead 
Caliber, mm
Weight, kg 
Sighting range, m

inert 
73
4.4 
1,300

BblCTpen Or-9B c ockojiohhom 
rpaHaTou b unepTHOM CHap^xewnn 
k rpauaTOMeTy Cnr-9M

flpeflHasHaHeH fl/ts oSyseHna nusHoro cocTaBa u Tpenupo- 
BOMHblX CTpenbg.

OG-9V round with fragmentation 
grenade fitted with inert warhead fired 
from the SPG-9M grenade launcher

The OG-9V grenade launcher round is designed for practice.

Kannôp, mm
Macca Bbicrpena, Kr
MaKCHManbHan aanbHOCTb CTpenbObi, m

73
4,57
4500

Caliber, mm
Weight, kg 
Sighting range, m

73
4.57
4,500

BblCTpen OF-9BM1
c ocKonoHHoii rpaHaTOM
k rpaHaTOMeTy Cnr-9M

npeAHasHaHeH ans nopaxenust xhboiî cunbi npoinBHHKa, 
noflaBneHMs OAnHOHHbix peneii (apTM/uiepMMCKne opyawa, 
nycKOBbie ycTaHOBKM, nyneivieTHbie rnespa n T.p.) Ha pwcTaH- 
pwM flo 1000 m, ana CTpenbObi no CKonneHMBM boîîck, booh- 
HbiM 6asaM, aapoppoMaM, xeneSHopopoxHbiM ysnawi h T.p. 
Ha xtMCTaHitwn ao 4500 m.

OG-9VM1 round with fragmentation 
grenade fired from the SPG-9M 
grenade launcher

The OG-9VM1 grenade launcher round is designed for use 
against enemy personnel and single targets (artillery pieces, 
launchers, machine gun fire emplacements, etc.) located at a 
distance of up to 1,000 m. It is also used to engage concen­
trations of troops, to attack military bases, airfields, railway 
nodes, etc., over a distance of up to 4,500 m.

Tpynna 13 Boenpnnacbi, ôoeBbie nacTM paxeT n BapbiBMaTbie BemecTBa

Knacc 1310 Boenpnnacbi m apTHnnepnncxne Bbicrpenw KanwÔpOM OT 30 mm AO 75 mm

Group 13 Ammunition and explosives

Class 1310 Ammunition, over 30mm up to 75 mm270



Eoenpnnacbi k rpaHaTOMeTHbiM KOMnnekcaM Grenade launchers munitions

rCKMe xapaKTepwcTMKM Basic Characteristics

Kannöp, mm 73
Macca BbiCTpena, kf 5,48
MaKcuiManbHaA nanbHOCTb CTpenbóbi, m 4500
flnomaflb nopaxeHwn otkpbito
pacnonoxeHHOñ xmbom ennbi, m2 500

Caliber, mm
Weight, kg 
Sighting range, m 
Exposed personnel 
killing zone, m2

73
5.48 
4,500

500

PeaKTMBHbIM npOTHBOTaHKOBblM 
BbiCTpen nr-9BC c mhgpthom 
ronOBHOÍÍ HaCTbK) K CTaHKOBOMy 
rpaHaTOMery dir-9M

Anti-tank rocket PG-9VS 
with inert warhead fired from 
the SPG-9M heavy grenade 
launcher

The PG-9VS anti-tank rocket is designed for practice.npeflHaaHaneH ana ncnonbaoaaHMa b yHeÖHO-npaKTWMe- 
ckwx penax.

TaKTHKO-TeXHMHe:CKMe xapaicrepucTMKM

Tun Goeeoii Macw
Kannöp, mm

Macca, Kr
flanbHOCTb npnuenbHoü cipenböbi, m

MHepTHaA 
73 
4,4 
1300

Basic Characteristics

Type of warhead inert
Caliber, mm 73
Weight, kg 4.4
Sighting range, m 1,300

PeaKTklBHblM npOTUBOTaHKOBblkí 
BbiCTpen nr-9BC k CTaHKOBOMy 
rpaHaTOMeTy COI"-9M

Anti-tank rocket PG-9VS 
fired from the SPG-9M mounted 
grenade launcher

npeflHaaHaaeH ana nopaxenna TaHKOB n apyroii SpoHwpo- 
BaHHOü n HeöpoHnpoBaHHOM tcxhukh, noaaenenna omeBbix 
ToaeK n xuboíÍ ennbi b aaannax n coopyxenwax 143 Knpnuna, 
xene3o6eTOHa n aepeeoseMnaHbix yxpbiTwax.

The purpose of the PG-9VS anti-tank rocket is to destroy tanks 
and other armored and unarmored targets, neutralize the adver­
sary's fire emplacements and personnel located in brick and 
concrete buildings and structures and in log-and-earth shelters.

Tun 6oeBoñ Mac™
Kannôp, mm

Macca, Kr
flanbHOCTb npnuenbHoii crpenböbi, m

TonmnHa npoónaaeMoñ nperpaßbi, mm

roMoreHHoñ 6poHn 
xeneaoSeiOHHoii

KyMynaTnBHaa
73
4,4
1300

6onee 400
6onee 1000

KMpnMHHOií
AepeBoaeMPSHOii

6onee 1500
6onee 2000

Type of warhead
Caliber, mm
Weight, kg
Sighting range, m
Penetration capacity, mm: 

homogeneous armor 
concrete structures 
brickwork 
log-and-earth structures

shaped-charge
73
4.4
1,300

over 400
over 1,000
over 1,500
over 2,000

fpynna 13 Boenpwnacbi, óoeBbie sacTM paKeT h BspbiBMaTbie BeunecTBa Group 13 Ammunition and explosives



Boenpnnacbi BoopyxeHns CyxonyiHbix bomck Army Munitions

BbiCTpen nr-16B k npoTWBOTaHKOBOiviy 
rpaHaTOMeTy Pnr-16

Grenade launcher round PG-16V 
for the RPG-16 grenade launcher

Kannôp, mm

Macca BbiCTpena (rpawaTOMeia), Kr 
npnpenbHan nanbHOCTb, m 
OcHOBHbie uenu
3<t>4>eKTMBHOCTb fleÜCTBMA

58,3 
2,05(9,4)
800 
M48
Lnp = 300 mm

Caliber, mm
Weight of round (grenade launcher), kg
Sighting range, m
Major target
Penetration capacity

58.3 
2.05(9.4)
800
M48
Lpen=300 mm

rpaHaTOMeTHbie KOMnneKCbi Grenade and Rocket Launchers
PysHbie npoTnBOTaHKOBbie rpanaTOMeTbt Ha 6ase Pnr-7 

pnr-7B, pnr-7Bi, pnr-7BiH3, pnr-7B2, pnr-7fl3, 
PFir-7B2H4 npeflHasHaneHbi ansi cipenböbi BbicTpenatviu 
nr-7B, nr-7BM, nr-7BC, nr-7Bfi, or-7B n BbicipenaMn 
nr-7B, nr-7BM, nr-7BC, nr-7B/i, or-7B c uttepTHbiMu ro- 
BOBHblMH HaCTAMM.

RPG-7-based shoulder-fired rocket launchers
The RPG-7V, RPG-7V1, RPG-7V1N3, RPG-7V2, RPG- 

7D3, and RPG-7V2N4 shoulder-fired antitank rocket 
launchers fire PG-7V, PG-7VM, PG-7VS, PG-7VL, OG-7V 
combat and PG-7V, PG-7VM, PG-7VS, PG-7VL, OG-7V 
dummy rounds.

PyHHOü npoTUBOTaHKOBbiii rpaHa- 
TOMeT Pfir-16

npe/jHasHaneH nnn nopaxenim tshkob 
u flpyroü SpoHuposaHHOM TexHUKM npo- 
TMBHUKa. fina CTpenböbi npuMeHaeTca 
BbiCTpen nr-16B

The RPG-16 antitank rocket launcher
The antitank rocket launcher is used 

against armor and fires the PG-16V round.

The RPG-29, RPG-29N antitank 
rocket launchers

The antitank rocket launchers are used 
against armor and fire the PG-29V and 
dummy PG-29V rounds.

Tpynna 10 BoopyaceHue

Kfiacc 1010 Aptnnnepn»CKOe BoopyxeHHe namKSpoM or BluwHBrenbHO

Group 10 Weapons

Class 1010 Guns, over 30mm up to 75mm272



Eoenpnnacbi k rpanaTOMeTHbiM KOMnneKcaM Grenade launchers munitions

PyHHbie npoTUBOTaHKOBbie rpaHaror/ieTbi PFir-29 n 
Pnr-29H

npeflHasHaneHbi ana aeflennst CTpenbôbi Bbicipenatvin 
nr-29B M nr-29B c MHepTHOñ tojiobhom sacTbio.

npucnocoöneHne ají» yseÔHOM CTpenböbi m3 pyaHoro 
npoTMBOTaHKOBoro rpaHaTOMeTa Pfir-29 FiyC-29

npeflHasHaHeHO xuia oSyneHns 
npnewaM CTpenbßbi ns Pfir-29 
(Pnr-29H)

ripoTMBOTaHKOBbifi rpaHaTO- 
MeT CO CTaHKOM M OHTUKO- 
aneKTpoHHbiM npw6opoM ynpa- 
BneHMH orHeM

npeAHasHaneH arm BefleHnsi 
CTpenbSbi BbiCTpenaMH ni"-29B n 
nr -29B c MHepiHOü ronoBHorí HacTbio.

The PUS-29, the RPG-29 simulator
The simulator is used in RPG-29 (RPG-29N) use training.

Tripod-mounted antitank rocket launcher with an opti­
cal-electronic fire control system

The antitank rocket launcher is used against armor and fires 
the PG-29V and dummy PG-29V 
rounds.

700

pnr-7B pnr-7Bi pnr-7BiH3 pnr-7B2 pnr-7A3 Pnr-7B2H4 pnr-16 pnr-29 pnr-29H nyc-29 mrc 
c oanyo

Kannöp, mm
Annua, mm:

40 40 40 40 40 40 58,3 105 105 105 105

b öoeBOM nonoxeHnn
b noxoAHOM nonoxennn

950 950 950 953 953 953 1104 1850 1850 1100 1850

(ansi aecaHTnpoBaHMs) 
Macca 6e3 onTuaecKoro

640 645 1000 1000 1000

npnuena, kp
Macca onTMHecKoro

5,8 6,5 6,5 6,68 7,35 6,68 9,4 11,5 11,5 6,7 17

npnuena, kp
Macca npnuenbHoro

0,5 0,5 0,5 0,6 0,6 0,6 0,6 0,6

ycTpoñcTBa, Kr 0,55 0,55 0,55 0,55 3 (nyo)
(yn-7B) (yn-7B) <yn-7B) (yn-7B)

Macca HOHHoro npnuena, Kr 
Boeßan CKopocTpenbHocib,

2.1 1.2 2,1

BblCTp./MMH
HasHaseHHbiñ

4-6 4-6 4-6 4-6 4-6 4-6

pecypc, Bbicip. 300 250 250 250 250 250
AanbHOCTb crpenböbi, km 500-700 800 AHeM

HOHblO 
600

Basic Characteristics

(day­
time) 
600 

(night­
time)

RPG-7V RPG-7V1 RPG-7V1N3 RPG-7V2 RPG-7D3 RPG-7V2N4 RPG-16 RPG-29 RPG-29N PUS-29 PTGS 
with 

OEFCS
Caliber, mm
Length, mm:

40 40 40 40 40 40 58.3 105 105 105 105

Combat-ready 950 950 950 953 953 953 1104 1850 1850 1100 1850
Prepared for use 640 645 1000 1000 1000

Weight without 
optical sight, kg
Weight of the

5.8 6.5 6.5 6.68 7.35 6.68 9.4 11.5 11.5 6.7 17

optical sight, kg 0.5 0.5 0.5 0.6 0.6 0.6 0.6 0.6
Weight of the sight, kg 0.55 0.55 0.55 0.55 3 (PUO)

(UP-7V) (UP-7V) (UP-7V) (UP-7V)
Weight of the night sight, kg 2.1 1.2 2.1
Combat rate of fire, rpm 4-6 4-6 4-6 4-6 4-6 4-6
Service life, rounds 300 250 250 250 250 250
Effective range, km 500-700 800 700

Tpynna 10 BoopyxeHne Group 10 Weapons

Knacc 1010 ApwnnepHfcKoe Boopyxewwe KanwepOM ot 30 mm ao75mm BK/ifOHmenbHO Gass 1010 Guns, over 30mm up to 75mi



EOEnPMnACbl
K nPOTI/IBOflEXOTHblM 
rPAHATOMETAM

30-mm BbiCTpen c ockojiohhom 
rpaHaToii B0r-17M
k rpaHaTOMeTy AFC-17

30-mm round with fragmentation 
grenade VOG-17M fired from the 
AGS-17 grenade launcher

npeflHa3HaHeH ana nopaxe- 
HMS XMBOM CMhbl npOTMBHMKa.

OrnuMkiTejibHaa ocoôeH- 
HOCTb - KOHCTpyKUMA rpaua- 
Tbi oôecneMHBaeT 4>opMnpo- 
Banne ocwaKOB onTmvianb- 
hom Maccbi ana nopaxennn.

The VOG-17M round is 
designed to kill enemy per­
sonnel. A distinguishing fea­
ture of this round is that it pro­
duces fragments of optimal 
mass.

Kanwôp, mm 30
Macca, Kr 0,35
flaabHOCTb CTpe/ib6bi, m 1700
flnoiuaflb nopaxeHna oTKpbuo
pacnonoxeHHOü xhbom cwibi, m2 6onee 150

Caliber, mm
Weight, kg
Firing range, m 
Exposed personnel 
killing zone, m2

30 
0.35 
1,700

over 150

Tpynna 13 Boenpnnacbi, Soeabie nac™ paxer h BspbiesaTbie aeuiecraa Group 13 Ammunition and explosives
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Boenpunacbi k npoTMBOnexoTHbiM rpanaTOMeraM Anti-personnel grenade launcher munitions

30-mm BbiCTpen c ockojiohhom 
rpaHaTOÜ noBbiuieHHovi 
aCpCpeKTHBHOCTH K aBTOMBTHHeCKHM 
rpaHaTOMeraM AFC-17 w AFC-30

The 30-mm round with high-firepower 
fragmentation grenade for 
the AGS-17 and AGS-30 automatic 
grenade launchers

30 mm BbiCTpen c ocKonoHHoii rpana- 
TOW nOBblUieHHOki 3C|>4)eKTMBHOCTH npe/1- 
HaaHaqeH xinn CTpenbSbi M3 asTOMaTune- 
ckmx rpanaTOMeTOB AFC-17 n AFC-30 c 
penbio nopaxeHna xhboìì cnnbi n oObeK- 
TOB BOeHHOii T6XHMKU.

FpaHaTOMeT ncnonbsyeTca ana Boopy- 
xeHMsr MOTOCTpenKOBbix noapaaflene- 
HMii, ero ycTaHOBKa BO3MOXHa Taxxe Ha 
BepToneiax, Kaiepax n aBTOMoOwnax.

Cipenbôa M3 rpaHaTOMeTa moxct Bec- 
TMCb K3K HaCTMnbHbIM, T3K M HBBCCHblM 
orneM.

BbiCTpen CHaOxeH ronoBHbiM B3pbiBa- 
TeneM MrHOBeHHoro aeiiCTBMH c Mexa- 
hh3mom aanbHero B3BeaeHna h caMonuiK- 
BMaapHM, KOTopbiM obecneHWBaeT Ha- 
aexHyio paôoTy rpanaTbi npn BCTpewe c 
pa3nn4HbiMw nperpaaaMH, b tom nncne 
Ha CHery n BOflHoii noBepxHoc™.

noBbiweHHaa arfx^eKTMBHOCTb /jocth- 
raeTes 3a cneT apoOneHMS Kopnyca rpa- 
HaTbi, HMeiotaero pw4>neHne Ha BHyrpeH- 
Heti noBepxHOCTw.

The round is fired from the AGS-17 and 
AGS-30 automatic grenade launchers 
and used against light vehicles and 
exposed and dug-in personnel.

The grenade launcher is a standard 
weapon of motorized infantry and can 
be mounted on various platforms, 
including helicopters, fastboats, and 
wheeled vehicles. The grenade launch­
ers can be used for point-blank as well 
as plunging fire.

The grenade carries the standard 
warhead-placed instant-action fuse 
with remote arming and self-destruc­
tion devices which ensures reliable 
operation as the grenade meets various 
types of obstacles including water and 
snow

The firepower is improved thanks to 
preset case fragmentation from inside.

XapaKTepMCTHKM

KannSp, mm 30 Caliber, mm 30
Macca, Kr: Weight, kg:

BbicTpena 0,350 round 0.350
rpanaTbi 0,275 grenade 0.275
BapbiBHaToro BemecTBa 0,040 explosive 0.040

XViMHa BbicTpena, mm 132 Length, mm 132
Hana/ibHas CKopocTb noneTa rpanaTbi, m/c 185 Initial velocity, mps 185
lì peneri bi BSBeflennn BaptiBaTenn, m 10-60 Fuse arming limit, m 10-60
BpeMri caMonnKBHflaunn, c 27 Self-destruction time, sec 27
MaKcnManbHas nanbHOCTb crpenbôbi, m 1700 Effective range, m 1700
Paanyc cnnownoro nopaxenns, m 6 Total kill radius, m 6

30-mm BbiCTpen mfl-30 
c ocKonoHHoii rpaHaTOM 
nOBblLLieHHOki GtpCpeKTHBHOCTU

The 30-mm GPD-30 round 
with high-firepower 
fragmentation grenade

npeflHaaHaseH xpia nopaxennn xmboìì cmibi npoTMBHUKa ri 
HeôpoHwpoBaHHOùi TexHnKn npoTMBHHKa, HaxoflAmuxca Ha 
OTKpblTOH MeCTHOCTH, B OKOnaX, Ha OSpaTHbIX CKaTaX.

The round is used against light vehicles and exposed and 
dug-in personnel.

The GPD-30 carries a high-firepower fragmentation grenade



Boenpwnacbi BOopyxeHUH CyxonyTHbix bomck Army Munitions

BbiCTpen m/J-30 xoMnnexTyeTcn ocxoaohhom rpaHaToii 
noBbitneHHOM act>4>eKTMBH0CTM, flocTuraeMoü 3a cseT papno- 
HanbHoro APobneHMn Kopnyca Ha ocxoaxm 33A3hhom Maccsi c 
ôonbuieîi KHHeTHwecKoii 3Heprnei/i. 

with firepower improved thanks to preset case fragmentation 
into fragments of equal weight, which ensures higher kinetic 
energy.

Kanuôp, mm

Macca BbicTpena, Kr
flnnHa BbicTpena, mm

Hasa/ibnas cxopocib rpaHa™, m/c 
ripuuenbHas aanbHocTb CTpenbôbi, m

30 
0,34 
132,3
185 
>2100

Caliber, mm 30
Weight, kg 0.34
Length, mm 132.3
Initial velocity, mps 185
Effective range, m >2100

30-mm BbiCTpen c npaKTWHecKoii rpaHaToii 
fins yHeÔHOü CTpenbôbi BYC-30 
M3 aBTOMaTUHecKwx rpaHaTOMeTOB

30-mm BbiCTpen c npaxTMHecxoû rpaHaioii zvia ynebHOM 
CTpenbôbi BYC-30 obecneHMBaeT xanecTBeHHoe m besonac- 
Hoe oOyneHMe nnsHoro cocTasa npuieMaM n npaawnaM
CTpenbObi H3 aBTOMaTMsecKHX rpaHaTO­
MeTOB AFC-17, AFC-30, b tom Hwcne yc- 
TaHOBneHHbix Ha boeewx MawHHax 
(BMn, 6TP). flOMMMO obyseHMa bbict- 
pen MOxeT ucnonb3OBaTbce b xanecTBe 
npncTpenoHHO-ueneyKa3aTenbHoro.

ripnMeHeHHe BYC-30 obecneHMBaeT:
- naeHTHHHOCTb TpaexTopMM noneTa h 

MecTa paapbiBa, xax m y BbicTpena c oc- 
KonoHHori rpaHaToii npu CTpenbôe oah- 
HOHHblM M aBTOMaTUHeCKWM 0TH6M M3 
rpaHaTOMeTOB c McnonbsoBaHMeM uiTaT- 
Hbix WKan m cpeflCTB npMqenMBaHMn;

- 6onee BbicoKoe xanecTBo HaOmofleHMA 
opaHxeBO-KpacHoro abimoboto obnaxa b 
TOHKe paspbiBa no cpaeneHMio c Bbiorpe- 
noM c ocKonoHHOM rpaHaToii npu CTpenb- 
be Ha MaKCMManbHbie AanuHOCTM b ycno- 
BM9X orpaHMHeHHOM bmammoctu (cHer, Ty- 
MaH, cnoxHbiM penbe<t> mocthoctm m T.n.);

- MCKnioieHMe MMHMpoBaHMn McnbiTa- 
TenbHbix nonuroHOB, t.k. b cnapnxeHMM 
BYC-30 OTcyrcTByiOT B3pbiBHaTbie Be- 
mecTBa;

- HaAexHoe cpabaTbiBanue rpanaTbi 
npM BCTpene c pas/iMHHbiMu nperpaAaMM, b tom HMcne b cne- 
ry m boahom noBepxHOCTM, 3a cseT np^MeneHMa uiTaTHoro 
B3pbiBaTenn;

- BbicoKMe 3KcnnyaTapM0HHbie xapaxrepMCTMXM, BxnioHan bec- 
nnaMeHHOCTb npM CTpenbOe, TeMnepaTypHbiM A^anaaoH npMMe- 
HeHMn, cpoKM xpaneHMA, 3a CHeT npMMeHeHMfl unraTHoro MeTa- 
TenbHoro 3apnAa, MaTepuanoe m noKpbiTMM ot ujt3thom rpanaTbi.

The 30-mm VUS-30 dummy training 
round for automatic grenade 
launchers

The 30-mm VUS-30 dummy training round is used for 
the training of operators of the AGS-17 and AGS-30 
automatic grenade launchers - portable tripod-mounted 

and mounted on combat vehicles 
(infantry fighting vehicles or armored 
personnel carriers). On the battlefield, 
the round can also be used for target 
designation.

With the VUS-30,
- the trajectory of flight and the target 

point are the same as with combat 
grenades fired one by one or in bursts 
from standard grenade launchers using 
standard sighting assets and manuals;

- higher visibility of the target point com­
pared to the combat fragmentation 
grenade is ensured in poor conditions 
(snow, fog, hard terrain etc.), thanks to the 
red-orange smoke cloud;

- high training safety is ensured (the 
grenade includes no explosives);

- reliable operation against various 
types of obstacles including water and 
snow is ensured (the grenade carries the 
standard fuse);

- high degree of propelling charge, 
m ate ri - 
als, and 

coatings unification with the 
combat grenade is ensured 
to provide no-flame firing, 
broad operating tempera­
tures range, and extensive 
service life.

Kannôp, mm 30
Macca BbicTpena, kt 0,350
floneTHafl Macca, kt 0,275
HaHanbHas CKopocTb noneTa rpanaTbi, m/c 191
MaKcnManbHaa aanbHOCTb CTpenbbbi, m 1700
BpeMH Ha6moaeHHfi abiMOBoro oônaxa
npu CTpenbfie Ha MaxcuManbnyio AanbHocTb, c 10-15
L(BeT AbiMOBoro oônaxa xpacHO-

opaHxeBbiü

Caliber, mm 30
Round weight, kg 0.350
Flight weight, kg 0.275
Initial velocity, mps 191
Effective range, m 1700
Smoke visibility time at maximal
distance, sec 10-15
Smoke color red-orange

Tpynna 13 Boenpnnacbi. SoeBbie Mac™ paxer w BspbiBHaTbie Beiuecraa Group 13 Ammunition and explosives

Knacc 1305 Boenpnnacbi uapTHnnepuilCKueBbioTpenbiKanWSpoMAO 30 mm Class 1305 Ammunition, through 30 mm276



Boenpunacbi k npoTneonexoTHbiM rpaHaTOMeTaM Anti-personnel grenade launcher munitions

40-mm BbiCTpen BOT-25 c ockojiohhow 
rpaHaTOÜ k noACTBonbHbiM 
rpaHaTOMeTaM m-25, m-30

The 40-mm VOG-25 round with the 
fragmentation grenade for the GP-25, 
GP-30 underbarrel grenade launchers

npeflHasHaneH /jjisi CTpenbbbi M3 noflCTBonbHbix rpanaTo- 
MeTOB rn-25, rn-30, npHMenaeMbix b KOMnneKce c 7,62- fi 
5,45-mm aBTOMaTaivin KaaaiuHMKOBa (AKM, AKMC, AK-74, 
AKC-74), c penbio nopaxeHHA xmbom cki^bi fi o6b6ktob 
SoeeOFi TexHUKH (aBTOTpaHcnopT, nycKOBbie ycTaHOBKFi,
PJ1C fi ftp.).

BbiCTpen - ytimapHOM koh- 
CTpyKpHw, ruribaa xecTKO co- 
eAMHeHa c rpanaTOFi, opn Bbi- 
CTpene fix pa3befl,wHeHna He 
npowcxoAMT, hto ynpomaeT 
AeüCTBMa CTpenmoinero 3a 
cueT MCK/tioHeHna oahom fi3 
onepapHki - 3KCipaKunki rnnb- 
3bi opn CTpe/tbôe. BsicoKFie 
aKcnnyaTapkioHHbie xapaKTe- 
pkiCTWKki oóecneHMBaKDTca 
TaKxe npHMeneHkteM b kohct- 
pyKitHki rpanaTbi Beaymero 
ycTpoücTBa c «roTOBbiMFi Ha- 
peaaMkt» - BbicTynaMH Ha Be- 
aymeM noacKe, hto no3Bona- 
eT 3apaxaTb Bbicrpen c aynb- 
hom HacTH rpanaTOivieTa 6e3 
yckinuii.

PpanaTa ocHamena espbi- 
BaTeabHblM yCTpOÌÌCTBOM, 
yHkKjjkmkipOBaHHbIM c 30-mm 
BbiCTpenoM CTaHKOBoro rpa- 
HaTOMeTa APC-17 c MexaHki3- 
MaMki aartbHero B3BeaeHna n 
CaMO/lklKBkiaaUHkl.

The round is fired from the GP-25 and GP-30 underbarrel 
grenade launchers attached to the 7.62-mm and 5.45-mm 
Kalashnikov assault rifles (AKM, AKMS, AK-74, AKS-74) 
against personnel and light combat vehicles (automotive vehi­
cles, missile launchers, radars etc.).

.— BspbiBarerib 
Fuse

OcKonoHHbiü Kopnyc 
Fragmentation body

BapbisHaioe 
eemecTBo 
Explosive

The unitary round in which 
the shell is hard-pressed in 
the grenade and is fired off 
together with the grenade to 
facilitate unloading without 
the need to extract the used 
shell. Loading from the muz­
zle is facilitated by the 
«rifling» leader with special 
rifling projections on the 
rotating band.

The grenade carries the 
same detonation device as the 
tripod-mounted AGS-17 
grenade launcher, equipped 
with remote arming and self­
destruction devices.

MeiaTenbHbiii sapsp
Proppelling charge

Kancionb
Primer

Macca, kt: Weight, kg:
BbiCTpena 0,250 round 0.250
B3pbiBHaToro BemecTBa 0,048 explosive 0.048

flnnHa BbicTpena, mm 102 Length, mm 102
HasanbHan CKOpocTb rpaHaTbi, m/c 76,5
MaKCUManbHas npmreribHafl Initial velocity, mps 76.5

aarbHOCTb CTpenbSbi, m 400 Effective range, m 400
Paflkiyc cnnoLUHoro nopaxeHkis, m 6 Total kill radius, m 6
ripeaenbi aa/ibnocTM BSBeaeHna
BspbisaTeabHoro ycTpoiicTBa, m 10-40 Fuse arming limit, m 10-40

BpeMA caMonkiKBuflapnu B3pbiBaTenbHoro Self-destruction time, sec 14-19
ycTpoiicTBa, c 14-19

40-mm BbiCTpen BOP-25I1 c ockojiohhow 
rpaHaTOki k noflCTBonbHbiM 
rpaHaTOMeTaM m-25, rn-30

npeanasHaneH arm CTpenbSbi H3 noflCTBOnbHbix rpaHaTO- 
MeTOB m-25, rn-30, npHMenaeMbix b KOMn/iexce c 7,62- fi 
5,45-mm aBTOMaraMM KanauiHFiKOBa (AKM, AKMC, AK-74, 
AKC-74), c pen bio nopaxeHkis xhboü curibi n obteKTOB 6oesoii 
TexHHKki (aBTOTpaHcnopT, nycKOBbie ycTaHOBKki, PJ1C fi xrp.).

BbicoKoe nopaxaiomee fleiiCTBkie rpanaTbi y uenw o6y- 
cnoBneHO KaK KOHCTpyKLjFieid Kopnyca, npeflnonaraioineki 
3aaaHHoe ApoôneHwe npw noapbiBe (c BHyrpeHHeii CTopoHbi 
Kopnyca kiMeeTca cneuwaabHasr KapTOHHan ceTKa), Tax fi 

The 40-mm VOG-25P round with 
fragmentation grenade for the GP-25 and 
GP-30 underbarrel grenade launchers

The round is fired from the GP-25 and GP-30 under- 
barrel grenade launchers attached to the 7.62-mm and 
5.45-mm Kalashnikov assault rifles (AKM, AKMS, 
AK-74, AKS-74) against personnel and light combat 
vehicles (automotive vehicles, missile launchers, radars 
etc.).

The practical firepower is enhanced by preset case 
fragmentation thanks to the inside-placed cardboard 
grid and to a special warhead-placed booster which

Tpynna 13 Boenpnnacbi, óoeBbie sacm paKeT m eapbiBsaTbie BemecTBa
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Boenpwnacbi BOopyxeHus CyxonyTHbix bomck Army Munitions

npuMeneHneM b ronoBHOii sac™ rpaaaTbi cnepnanbHoro Bbi- 
wuÖHoro sappia, BbiSpacbiBaiomero ocKonouHbiii a/iewem 
nocne nafleHMst rpanaTbi Ha 36Mmo Ha BbicoTy 0,5-1,5 m, Ha 
KOTopoid u npoMcxoflm noßpbiB.

fires the fragmentation element out of the fallen 
grenade at an altitude of 1m to 1.5m. The grenade det­
onates in the air.

Bapbieaieab
Fuse

Kancionb
Primer

CxeMa CTpenbfibi ocko/iohhom «nOAnpsirnsaiOLneCi» rpauaTOM BOT-25n
VOG-25P bounding fragmentation grenade fining diagram

TaKTMKO-TeXHMHeCKMe XapaKTepMCTHKW Basic Charac

Macca, kf:
BbicTpena 0,278
B3pbiBHaToro BetnecTBa 0,037

Annua BbicTpena, mm 122
Hananbuan CKopocTb rpaHaTbi, m/c 75
MaKcnManbHas npnuenbHan panbHOCTb
CTpenbßbi, M 400
Paflnyc cnnoiunoro nopaxeHua, m 6
npeaeribi aa/ibHoc™ B3BeaeHnn
B3pbiBaTenbHoro ycrpoñCTBa, m 10-40
BpeMs caMO/inKBHflaitnn B3pbiBarenbHoro 
ycTpoücTBa, c 14-19

Weight, kg:
round 0.278
explosive 0.037

Length, mm 122

Initial velocity, mps 75

Effective range, m 400

Total kill radius, m 6

Fuse arming limit, m 10-40

Self-destruction time, sec 14-19

40-mm BbiCTpen c ockojiohhom 
rpaHaTOM BOF-25M
40-mm BbiCTpen c ockobohhom 
rpanaTOM BOr-25nM

BbiCTpenbi npe^HasHaHeHbi aba CTpenbóbi m3 nofl- 
CTBonbHbix rpanaTOMeTOB, npMMeHfleMbix b KOMnneKce c 
aBTOMaTaMM cwcTeMbi KanawHMKOBa u pynHbix rpaHaw- 
MeTOB.

The 40-mm round with the VOG-25M 
fragmentation grenade
The 40-mm round with the VOG-25PM 
fragmentation grenade

The rounds are fired from underbarrel grenade launchers 
attached to Kalashnikov assault rifles, and from man-portable 
grenade launchers.

The 40-mm rounds with the VOG-25M and VOG-25PM frag-
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Boenpunacbi k npowBonexoTHbiM rpaHaroMeraM Anti-personnel grenade launcher munitions

40-mm BbicTpenbi c ocKonoHHbiMU rpanaTaMn BOF-25M n 
BOr-25nM npuMeHHiOTCfl ana nopaxenns OTKpbiTOti xmboiî 
cwibi, a TaKxe xmbom cn/ibi, HaxoÆAïueùica b oTKpbiTbix oko- 
nax, TpaHuieax m Ha oôpaTHbix cxaiax mccthoctii w oôbeKTOB 
ôoeBOü TexHMKM (aBTOTpaHcnopT, nycKOBbie ycTaHOBKH, PJ1C 
n ap.). npn 3tom BbicTpen BOr-25FlM nHflexca 7F145 o6ec- 
neHHBaeT BoaayujHbiü paapbis rpaHaTbi Ha BbicoTe 0,5-1,5 m 
ot noBepxHOCTM 3ewnn m a4>4>eKTHBHoe nopaxenne xmbom 
cwnbi, yKpbiToii b OKonax, TpaHweax m cmiaflKax MecTHOc™.

BbicTpenbi CHaôxeHbi ronoBHbiM BspbiBaTeneM MrHOBeH- 
Horo aeücTBMA c MexaHM3MOM AanbHero B3BeaeHns m caivio- 
nMKBHflauHM, KOTOpbie oSecnesMBaiOT HaaexHyio paôoiy 
rpanaT ripn BCTpene c paannHHbiMM nperpaaaMM.

KoHCTpyKUHa BbiCTpenoB oôecneHnsaeT BbicoKwe SKcnnya- 
TauMOHHbie xapaKTepwcTMKM KOMnneKCOB 3a CHeT HaiiexHO- 
CTM 4>yHKLlMOHHpOBaHHfl, BCenOrOflHOCTM npUMeHeHMH, Bbl- 
coKoro nopaxaiOLuero fieticTBiiA y penH.

mentation grenades are used against exposed and dug-in per­
sonnel, personnel protected by natural hills and combat vehicles 
(automotive vehicles, missile launchers, radars etc.). In the 
VOG-25PM Index 7P45 round, the grenade is detonated at an 
altitude of 0.5m to 1.5m to raise effect against dug-in personnel.

The grenades carry warhead-placed instant-action fuse with 
remote arming and self-destruction devices which ensure reli­
able operation as the grenade meets various types of obstacles.

The grenades combine high firepower with reliability and a 
full all-weather day/night capability.

BOT-25M BOr-25HM VOG-25M VOG-25PM
Kann6p, mm 40 40 Caliber, mm 40 40
Macca, Kr: Weight, kg:

BbiCTpena 0,278 0,278 round 0.278 0.278
B3pbiBHaToro BemecTBa 0,068 0,056 explosive 0.068 0.056

HaHanbHan CKopocTb Initial velocity, mps 76.5 76.5
nonera rpaHaTbi, m/c 76,5 76,5
ripeaenbi B3BefleHua BspbiBarens, m 10-40 10-40 Fuse arming limit, m 10-40 10-40

BpeMs caMonnKBHflauwn, c 14-19 14-19 Self-destruction time, sec 14-19 14-19
MaKCHMa/ibHan npumeabHan Effective range, m 400 400
flanbHOCTb CTpenbÔbl, M 400 400
Paflkiyc cnnoujHoro nopaxeHMA, m 9 9 Total kill radius, m 9 9

Tpynna 13 Boenpunacbi, Soeebie sacra paxer h aapbiesarbie seuiecrea Group 13 Ammunition and explosives



6oenpnnacbi Boopyxenna CyxonyTHbix bomck Army Munitions

40-mm BbiCTpen c npaKTunecKow 
rpaHaToii ana yneôHOM CTpenbôbi 
M3 rpaHaTOMeTa m-25

40-mm BbiCTpen c npaKTnnecKOii rpaHaToii ana yHeÔHOii 
CTpenbôbi H3 rpaHaTOMeTa m-25 (hha6kc 7n44Y) oOecne- 
HHBaeT KanecTBeHHoe h ôeaonacHoe oôyieHne nMHHoro 
cocTasa npweMaM n npaBMnaM CTpenbôbi M3 noACTBOJib- 
Hbix rpaHaTOMeTOB, a Taxxe Moxer wcnonb3OBaTbCA b Ka- 
necTBe peneyKasaTeribHoro, 3a chgt Toro, hto b MecTe 
paapbiBa rpanaTbi Ha mocthocth obpasyeTCA flbiMOBoe 06- 
naKO.

B 3aBMCMMOCTW OT BCnOMOraTetlbHblX <t>yHKpHii 40-MM Bbl- 
CTpeabi Moryr ncnonHATbCA b cneayiOLUMx BapuaHTax:

40-mm BbiCTpen c rpaHaToii c MHepTHbiM CHapAxenweM 
m b npaKTHHecKOM ucnonHenwn; MMeiomue MHAeKCbi Bbi- 
CTpenoB ocHOBHoro HaananeHUA, npeAHa3H3HeHHbie aba 
npoBeaeHMA McnbiTanuii Ha onpeaeneHwe paanwHHbix xa- 
paKTepwcTUK 6oenpnnacoB n rpaHaTOMeTOB, a Taxxe, 
npH HeOÔXOAMMOCTM, - AAA OpOBeASHHA yHeÔHblX 
CTpenbô.

The 40-mm round with dummy 
grenade for the GP-25 grenade 
launcher

The 40-mm round with 
the 7P44U dummy grenade 
for the GP-25 grenade 
launcher is used in full­
scope training of infantry­
men in underbarrel grenade 
launcher operation. On the 
battlefield, dummy gre­
nades can be used for tar­
get designation thanks to 
the smoke cloud dis­
charged at the target.

Depending on various aux­
iliary missions, the 40-mm 
rounds can carry various dummy grenades for various kinds of 
training as well as for tests of certain characteristics of the 
weapons and munitions.

40Kann6p, mm

Macca, kt:
BbiCTpena
AbiMOoSpaaytoinero cocTaea

HanaabHaA CKopocTb noneTa rpanaTbi, m/c 
npeAeribi BSBeneHnn sspbiBaTenA, m 
BpeMA caMonnKBHAaunn, c 
MaKcnManbHas npuuenbHaA
AanbHOCTb CTpenbôbi, m

BpeMA HaômoAeHMA AbiMosoro oOnaxa, c 
User AbiMOBoro oônaxa

40

0,278
0,050
76,5
10-40
14-19

400
10-15
KpaCHO- 
opaHxeBbiü

Caliber, mm

Weight, kg:
round
smoke agent

Initial velocity, mps 
Fuse arming limit, m 
Self-destruction time, sec 
Effective range, m 
Smoke visibility time, s 
Smoke color

0.278
0.050
76.5
10-40
14-19
400
10-15 
orange-red
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Boenpunacbi k npoTneonexoTHbiM rpanaTOweTaM Anti-personnel grenade launcher munitions

43-mm BbiCTpen k rpaHaTOMery rM-94 43-mm GM-94 grenades
npe«Ha3HaHeH ans CTpenböbi M3 rpanaTOMeia MaraanHHO- 

ro rM-94. UlMeeT hbckobsko BapwamoB McnonneHMA:
- c TepMOÖapunecKHM CHapAxenueM aba nopaxeHMA xmbom 

cmbsi b pamnyce ao 4 m, a Taicxe HebpoHMposaHHOM m nerKo- 
6poHnpoBaHHOki TexHMKw c toblamhom bpoHM flo 8 mm; obec- 
neHMBaeT 3<t><t>eKTMBHoe aewcTBue no ABepn m kmppmhhom 
CTene (tobuamhom nonKnpnwHa). PpaHaia SeaocKonoHHaB c 
MUHMManbHbiM 6e3onacHbiM paccTOAHMeM npMMeneHMA 10 m;

The grenades are fired from the GM-94 magazine-fed 
grenade launcher. The following versions are available:

- fuel-air-explosive - used against personnel at a total 
kill radius of 4m, and against unarmored and light armored 
vehicles (armor up to 8mm), for explosive methods of entry 
(demolishes doors and half-brick walls). The grenade does 
not produce fragments, the minimal safety distance is 
10m;

- pa3Apaxaiouj,ero aömctbma 
aba co3flaHnn HenepeHocuMbix 
yCBOBMM ABA XMBOM CMBbl Ha OT- 
KpblTOH MeCTHOCTM nBOLLI,aAbK) 
He Menee 100 m2 ham b noMeute- 
hmax obteMOM He Menee 300 m3;

- c AbiMOBbiM cHapAxeHneM 
aba 3aAbiMBeHHA noMemeHMM 
obteMOM AO 250 m3 c OAHOBpe- 
MeHHbiM co3AaHneM b hmx Hene- 
peHOCMMbix (be3 npoTHBora3a) 
ycnoBMii aba xmbom cmbbi Ha 
BpeMA He Menee 1,5 mmh.;

- CO CBeTOLLiyMOBbIM cnapA- 
xenneM aba tuoKOBoro bo3- 
AOmctbma na xMByio cnBy 3a 
cner cseTOBoro m ujyMOBoro 
MMnynbca;

- c ocBeTUTeBbHbiM CHapA­
xeHneM aba ocBeiaeHUA Me- 
cthoctu;

- yAapHO-iiJOKOBoro asmct- 
bma c 3BacTMHHbiM nopaxaio-
uamm aBeMeHTOM aba <t>M3nnecKOM HenTpannsapnn xmbom 
CMBbl C MMHMManbHbIM ymepbOM ABA 3A0p0BbA.

- irritant gas - used to inca­
pacitate exposed personnel 
(minimal effective area 
100m2) or personnel in con­
fined spaces (minimal effec­
tive volume 300m3);

- smoke discharger - used 
to deny visibility and incapac­
itate personnel not protected 
with gas masks in confined 
spaces (minimal effective 
volume 250m3) within a mini­
mal time of 90sec;

- flash/bang - used to inca­
pacitate personnel;

- illumination - used to illu­
minate open terrain;

- impact non-lethal - used 
to incapacitate exposed 
personnel while inflicting 
minimal permanent dam­
age.

Kanuôp, mm 43
Macca BbiCTpeBa, kt 0,31
AAMHa BbiCTpeBa, MM 120
HananbHaA CKopocrb
nonera rpaHaibi, m/c He Menee 85
MaKCUManbHaA npuueabnas
flanbHOCTb CTpeBbbbl, M 300
MaKCMMaBbHas flanbHOCTb crpenböbi, m 500

Caliber, mm 43

Weight, kg 0.31

Length, mm 120

Initial velocity, mps, minimal 85

Effective range of fire, m 300

Maximal range of fire, m 500

28l
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PYHHblE TPAHATbl

KyMynflTMBHaii rpaHaTa PKr-3EM Shaped-charge hand grenade RKG-3EM
ripeftHasHaneHa Ann no- 

paxeHMfl 6poHeTaHKOBoii 
TeXHHKM.

Tun Baptisaient - yaap- 
Hblii.

The RKG-3EM shaped- 
charge hand grenade is 
designed to destroy armored 
vehicles. It contains a percus­
sion fuze.

ZtnaMeTp (Kann6p), mm 
Macca, Kr
ZlnuHa, mm

ÆaribHOCTb MeTaHns, m 
5poHenpo6uBaeMOCTb, mm 
BpeMA cpaôaTbiBaHna 
sanana nocne MeraHnn, c

76 
1,115
395 
15-20
250

MrHOBeHHO

Diameter (caliber), mm
Weight, kg
Length, mm
Throw distance, m
Armor penetration capacity, mm
Primer activation time after 
throwing, s

76
1.115
395
15-20
250

instantaneous

Group 13 Ammunition
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PyHHbie rpanaïbi Hand grenades

PyHHaa rpawaTa 
HacTynaTenbHas PI"H

Hand grenade RGN, 
offensive

npeflHasHaHeHa /via nopaxenna xmboíí cuntí b HacTyna- 
TenbHblX M OÖOpOHMTenbHblX AeñCTBMAX.

Tun BspbisaTenn - yAapHO-flncTaHitnoHHbiñ.

The RGN offensive hand grenade is designed for use against 
enemy personnel in offensive and defensive operations. It is 
equipped with a time-and percussion fuse.

TaKTHKO-TeXHMHeCKMe XapaKTepMCTHKM Basic Characteristics

flnawieTp (xanußp), mm 60
Macca, Kr 0,31
flanbHOCTb MeTamiM, M 35
PaAnyc OeaonacHoro yAanenus 
Ann MeTaiomero, m 24
DnomaAb nopaxeHMH, m2 100
BpeMn AanbHero B3BeAeHna, c 1,0-1,8
BpeMH AncTaHpnOHHoro cpaOaTbisaHna 
sanana nocne MeiaHna, c 3,3-4,3

Diameter (caliber), mm 60
Weight, kg 0.31
Throw distance, m 35
Safe radius, m 24
Effective area, m2 100
Delay arming time, s 1.0-1.8
Primer activation time after 
throwing, s 3.3-4.3

flpaKTWHecKoe yneÓHoe wMymecTBO 
K pyHHOií rpaHaTe HacTynaTe/ibHOU 
prH nyn-prH

npeAHa3H3HeHO Ana ncnonb3OBaHnn ByHeÖHO-npaKTMHe- 
CKHX qenax, odyneHna npneiviaM MeTannn b peanbHbix ycno- 
BMBX.

MaKCwvianbHO MMMTupyeT öoeeyio rpanaTy, oSecnennBaeT 
MHoroKpaTHoe npnMeneHne.

PUI-RGN Practice Training 
equipment for the RGN offensive 
hand grenade

This reusable equipment is intended to practice grenade 
throwing methods in real conditions.

It closely simulates the live grenade.

fluaMeip (xannôp), mm

Macca, Kr
flanbHOCTb Meramia, m

XapaKiep AeñCTBns

Two B3pblBaTenA
BpeMA ropeHnA saMeAnmena, c

60 
0,31 
35
SByKOBOií n
AblMOBOÜ 3<t)<t>eKTbl 
AMCTaHUUOHHblM 
3,3-4,3

Diameter (caliber), mm 60
Weight, kg 0.31
Throwing distance, m 35
Effect sound

and smoke
Type of fuse proximity
Retarder burning time, s 3.3-4.3
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Boenpwnacbi BOopyxenuH CyxonyTHbix bowck Army Munitions

PywHaa rpaHaTa 
oóopoHMTenbHaa PRO

Defensive hand 
grenade RGO

npeflHasHaMeHa xw nopaxeHHs xmboií cunbi b obopoHM- 
TenbHOM boto.

Tun B3pbiBaTenA - yAapHO-ancTaHunoHHbiti.

This hand grenade is designed for use against enemy 
personnel in the defense. It contains a time-and-percus- 
sion fuse.

TaKrwKO-TexHWHecKwexapaKTepwcTMKH Basic Characteristics

flnaweyp (xann6p), mm 60
Macca, Kt 0,53
flanbHOCTb MeTaHMB, M 30
□nomaflb nopaxenun, m2 210
BpeMR aanbHero B3BeaeHHS, c 1,0-1,8
BpeMH flucTaHunoHHoro cpaôaTbiBaHMA
sanana nocne MeiaHun, c 3,3-4,3

Diameter (caliber), mm 60

Weight, kg 0.53

Throw distance, m 30

Effective area, m2 210
Delay arming time, s 1.0-1.8
Primer activation time after
throwing, s 3.3-4.3

npaKTMHecKoe yneóHoe wMymecTBO 
K pyHHOw rpaHaTe oóopoHWTenbHoií 
pro nyw-pro

npeflHaaHaneHO ans ncnonb3OBaHna b yneÓHO-npaKTMHe- 
CKHX uenax, oSysenna npnerviaM MeiaHnn b peanbHbix ycno- 
BMAX.

MaKCMManbHO wviMTnpyeT boeeyio rpanary, oöecneHnsaeT 
MHoroKpatHoe npmvieHeHne.

PUI-RGO Practice Training 
equipment for the RGO defensive 
hand grenade

This reusable equipment is intended to practice grenade 
throwing methods in real conditions.

It closely simulates the live grenade.

ÆnaMerp (xannöp), mm

Macca, Kr
flanbHOCTb MeTannn, m

XapaKTep AeiicTBns

Tun B3pbiBaTens
BpeMs ropeHna saMeannTenq, c

60 
0,53
30
3ByxoBoñ n
AblMOBOÜ 3<p<t>eKTl=>l
AMCTaHUMOHHblii 
3,3-4,3

Diameter (caliber), mm 60
Weight, kg 0.53
Throwing distance, m 30
Effect sound

and smoke
Type of fuse proximity
Retarder burning time, s 3.3-4.3

Knaccl330rp s1330 G
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PyHHbie rpanaïbi Hand grenades

PywHaa ocKonoHHaA rpawara 
flUCTaHUHOHHOrO fleilCTBMfl PFfl-5

Hand grenade RGD-5, 
fragmentation

Zlnawerp (Kannôp), mm

Macca, Kr
XpiMHa, MM
XlanbHOCTb Meianna, m 
nnomaflb nopaxeHna, m2 
BpeMA flMCTaHUMOHHOrO CpadaTblBaHMA 
3anana nocne MeTaHna, c

56
0,31
75 
40-50
32

3,2-4,2

Diameter (caliber), mm 56
Weight, kg 0.31
Length, mm 75
Throw distance, m 40-50
Effective area, m2 32
Primer activation time after throwing, s 3.2-4.2

PyHHaa rpanaTa O-1 Hand grenade F-1
ripeAHasHaHena Ana nopa- 

xenna xhboü ennui npoTHB- 
HMKa.

Tun BspbiBaTena - AUCTaH- 
UnoHHbiii Y3PrM.

This hand grenade is used 
against enemy personnel. It 
contains a time fuse, desig­
nated UZRGM.

ÆuaMeîp (Kanuôp), mm

Macca, kc

Annua, MM
AanbHOCTb MeTanna, m 
flnoLuapb nopaxeHua, m2 
BpeMH AMCTaHuuoHHoro cpaôaîbiBaHMH 
sanana nocne MeTanna, c

55
0,60
86 
35-45
75

3,2-4,2

Diameter (caliber), mm 55
Weight, kg 0.60
Length, mm 86
Throw distance, m 35-45
Effective area, m2 75
Primer activation time after throwing, s 3.2-4.2

Tpynna 13 Boenpnnacbi, 6oeab«? nac™ paner h BapbiBHarbie Beiuecrsa Group 13 Ammunition and explosives
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BOEnPUIHACbl
K CTPEJlKOBOMy BOOPYXCEHMIO

O6pa3Libi CTpe^Koeoro opyxMB paccMaTpMBaiOTca KaK kom- 
nneKCbi, coCToaiAMe m3 naypoHOB c nynnMu paannHHoro Ha- 
3Ha4eHM9, yCTpOMCTB AHA MX M6T3HM9 (opyXMe), OpMUenbHblX 
npMcnoco6.neHMM, AononHMTenbHbix ycipoiicTB, noBbiwaio- 
IHMX 3<t>4)eKTMBHOCTb npMMeHeHMB OpyXMA.

Boesaa 3<JxJ>eKTMBHOCTb cipenKOBoro KOMnneKca onpeae- 
jineTcn psiflOM noKaaaTeneii, KOTOpbie:

a) 3aBMCBT ot KaHecTB naTpoHa:
- HacTMnbHOCTb TpaeKTopMM noneTa nynM (Aa/ibHOCTb npa- 

Moro BbicTpena npM sa^aHHOM Bbicoie pejiM);
- ocTaHaBPMBaiomee m yôoMHoe AeMCTBMe nynM;
- oôecneMeHMe paôoTbi aBTOMaTMKM opyxMn;
6) 3aBMC«T ot naipoHa m obpaspa opyxMfl:
- KyHHOCTb CTpenbÔbl npM OAMHOHHOM M aBTOMaTMHeCKOM OTHO;
- HaaexHOCTb 4>yHKU,MOHMpoBaHMB CTpenxoBoro KOMnneKca.
Ot moluhoctm naTpoHa m ero ycTporiCTBa aaBMCST AanbHOCTb 

m TOHHOCTb CTpeabôbi, nopaxaiomee asmctemb nynM, a TaKxe 
Macco-raôapMTHbie xapaKTepMCTMKM opyxMS. KoHCTpyKUMe 
naTpoHa, AnMHa m ambmctp ero ™.nb3bi onpeaenBiOT HaMÔonee 
BbirOflHblM npMHUMn A6MCTBMB aBTOMaTMKM M OCTanbHbIX Mexa- 
HM3MOB. TaKMM o6pa3OM, naTpOH BBneeTCB maBHOM M Befly- 
meii cocTaB/iAKTineM nacTbio CTperxoBoro KOMnneKca m ocho- 
BOM Ann CO3AaHMB 34>4>eKTMBHOrO CTpe/lKOBOrO OpyXMH.

Technically, any firearm is a system including a cartridge with 
a bullet, a propelling device (proper firearm), a sight, and aux­
iliary devices aimed to enhance battlefield effectiveness. The 
overall battlefield effectiveness of such a system is determined 
by factors that are

a) cartridge-specific:
- point blank range at a standard target height;
- neutralizing and killing effect of the bullet;
- automatic operation of the weapon;
b) cartridge- and weapon-specific:
- density of fire for single shots and bursts;
- operation reliability.
Cartridge power and architecture determines the effective 

range, accuracy, the neutralizing and killing effects, and 
weight and dimensions of the weapon. The length and diame­
ter of the shell determine the preferential principle of weapon 
operation. Put together, these factors make a cartridge an 
essential part of any firearm and a precondition to the creation 
of a successful firearm.

Group 13 Ammunition and explosivesTpynna 13 Boenpunacti. fioeebie sacm palter h Bapbisvarbie semecrsa
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Boenpunacbi k cipenKOBOMy Boopyxenwo Firearms ammunition

5,45-mm naTpoH c oöbiHHOÜ nynew 7H6 The 5.45-mm cartridge with an ordinary 
u c nynew noBbuueHHOw 7N6 bullet and with an enhanced
npoÖMBaeMOc™ nn penetrating action PP bullet

npeßHasHateH Ann nopa- 
XeHWH XHBOÜ CMJlbl M OPHe- 
BblX Cpe/JCTB npOTUBHWKa 
npH CTpetiböe na aBTOMa- 
tob Ha aajtbHOCTu flo 800 m 
m pyHHbix nyneMeTOB — ao 
1000 m. npMMeHsieTCa npw 
CTpenböe M3 asroMaTOB 
AK74, AKC74, AKC74Ÿ, pyn- 
Hbix nynewieTOB PF1K74, 
PFIKC74. flyna 6e3 OKpacKM.

The cartridge is used 
against personnel and 
weapons. The effective 
range is 800m when fired 
from assault rifles and up 
to 1,000m when fired from 
machine guns. Compatible 
with the AK74, AKS74, 
AKS74U assault rifles and 
RPK74, RPKS74 light 
machine guns.

Kannôp 5,45x39 Caliber 5.45x39
Macca, r: 

naipoHa 10,5
Weight, g: 

cartridge 10.5
nynu 3,43 bullet 3.43

Anuria naipoHa, mm 57 Cartridge length, mm 57
HaHa/ibHan CKopocrb, m/c 880 Muzzle velocity, mps 880
Cpennee MaxcwManbHoe 
aaB/ieHwe 
nopoxoBbix ra3OB, Mfla 
KyHHOCTb CTpenböbi

He 6onee 294,2

Average maximal gas 
pressure, MPa
Density of fire at 300m, R», cm

maximum 294.2
maximum 7.5

Ha flanbHoc™ 300 m, Rso, cm 
AanbHOCTb npoSmnn, m:

He 6onee 7,5
80

Effective penetration 
distance, m: 80

Tnabsa CTa^bHap Shell material steel

Tpynna 13 Boenpunacbi, öoeebie Haem paxer w B3pbiBHaTbie Bemecrea Group 13 Ammunition and explosives
Knacc 1305 5oenpnnacbi n apTunnepuùcKne BbiCTpenbi KannOpow flo 30 mm BKniOMMTenbHO Class 1305 Ammunition, through 30 mm 28



6oenpnnacbi Boopyxenna CyxonyTHbix bomck Army Munitions

5,45-mm naTpoH c nyneui 
u c nyjieü noBbuueHHOw 
npoÔMBaeMOCTW (7H10)

The 5.45-mm cartridge with 
an enhanced penetrating action 
bullet (7N10)

FlpeAHa3HaHeH aha nopa- 
xeHns OTKpbiTO pacnonoxeH- 
Hbix peneii Ha AaribHOCTn ao 
1200 m, xmbom cuinbi, ocHa- 
meHHOü 6pOHexnneTaMn, Ha 
AanbHOCTM ao 100 m, xubom 
cnnbi 3a /lerKoOpoHkipoBaH- 
HblMH yKpblTWBMH - Ha A3Ab- 
HOCTK AO 1000 M H BO3Aym- 
Hbix ueneid - Ha AanbHOCTM ao 
900 m.

npuiMeHseTCA npw CTpenb- 
6e H3 scex buaob niTaTHoro 
opyxun noA 5,45-mm naipoH. 
Flynn 6e3 OKpacKu.

The cartridge is used 
against armor vest-protected 
personnel at up to 100m, 
unshielded targets at up to 
1200m, personnel shielded by 
light armor at up to 1,000m, 
and aerial targets at up to 
900m. Compatible with all 
5.45-mm weapons.

The bullet is not painted.

Kannôp, mm 5,45 x 39 Caliber, mm 5.45x39
Macca, r: Weight, g:

naTpona 10,7 cartridge 10.7
nynn 3,62 bullet 3.62

AnuHa naTpOHa, mm 57 Cartridge length, mm 57
HananbHan CKopocTb, m/c 880 Muzzle velocity, mps 880
KyMHOCTb CTpenbôbi Density of fire at 100m, R», cm maximum 3.5
Ha AanbHOCTM 100 m, R», cm He 6onee 3,5 Effective penetration distance, m:
flanbHOCTb npoôuTMa, m:

300
16-mm St3 steel plate 300

CTanbHoro nncra Ct3 to/iuahhom 16 mm 5-mm armor plate 150
ôpoHennnTbi toaiumhom 5 mm 150 6Zh85T armor vest 200
6poHexnneTa 6X85T

Tnnb3a
200 
CTanbHan

Shell material steel

5,45-mm nwcToneTHbiM 
naTpoH MF1I4 (7H7)

The 5.45-mm MPTs pistol 
cartridge (7N7)

FlpeAHa3HaMeH Ann nopa- 
xeHwa OTKpbiTO pacnonoxeH- 
HOÜ xmboi/i CMBbi npu CTpenb- 
6e Ha AanbHOCTH ao 50 m.

Flynn naTpona MFIU, (Ma- 
noKanwôepHbiii naTpoH pen- 
TpanbHoro Son) coAepxwT 
CTanbHOii CepAOHHHK b 6h- 
MeTannnnecKOri oSononxe w 
4>nKcnpyeTcn b runbse Tpe- 
mh TOHKaMn KepHeHMn. Koh- 
CTpyKpnn nynui npu othoch- 
TenbHO SonbUJOii ee AnwHe 
no3Bonnna nonynriTb kbk xo- 
powee ocTaHasnuBaioLuee 
AeriCTBHe (sa cneT Hapyute- 
Hun ycTOÜHHBOCTU nynu npu 
ABuxennu b MnrKHX TKannx), 
TaK u npneMneMyio npoSu-

human tissue) combined with

The cartridge is used 
against unshielded personnel 
at up to 50m.

The light central fire cartridge 
bullet carries a steel core in a 
bimetallic jacket and is fixed 
inside the shell on three points. 
The long bullet ensures good 
neutralizing action (the bullet 
destabilizes as it penetrates

eaeMOCTb TBepAbix nperpaA,
B HaCTHOCTH CpeACTB HHAHBWAyanbHOi4 SpOHe3aipHTbl.

noMMMO ocHOBHoro BapuaHTa naTpoH 7H7 BbinycxaeTcn 
TaKxe c nyneii co CBUHpoBbiM cepAenHUKOM, npu 3tom 
reoMeTpunecKue pa3Mepbi nynw ocTaioTcn Hen3MeHHbiMn.

Tpynna 13 Boenpunacbi. êoeebie Mac™ paner h Bapbienarbie Beutecrea Group 13 Ammunition and explosives

satisfactory penetration capa­
bility for hard targets (including 
personal armor).
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Boenpunacbi k cipenKOBOMy Boopyxenwo Firearms ammunition

Fnnbsa - jiaTyHHaa.
Flynn omuHUTeabHoCi OKpacKn He MMeei, naK-repMeiusa- 

Top KpacHoro paeTa.

The cartridge 7N7 also carries a lead-core bullet with the 
same dimensions. Shell material - brass. The bullet is not 
painted, is sealed by red varnish.

Macca, r: Weight, g:
naTpoHa 4,55-4,97 cartridge 4.55-4.97
nynu 2,4-2,6 bullet 2.4-2.6
sapida 0,55-0,58 charge 0.55-0.58

XVlMHa, MM 
naTpoHa 25

Length, mm: 
cartridge 25

rmib3bi 18 shell 18
nynu 14,3 bullet 14.3

HananbHan CKopocTb, m/c 318 Muzzle velocity, mps 318
Cpe/iHee MaKCWManbHoe AasneHwe 
nopoxoBbix ra3OB, Krc/CM? He 6onee 1300

Average maximal gas 
pressure, MPa maximum 1,300

KyHHOCTb CTpenbóbi
Ha AanbHOCTw 25 m, Rm, cm He 6onee 3

Density of fire at 25m, Rso, cm maximum 3

5,45-mm naTpoH c nyneii
C ynpOHHGHHblM CepflGHHMKOM

The 5.45-mm cartridge with 
a hardened-core bullet

npeßHasHaHeH ana nopa- 
xeHns xmboü cnnbi npOTHB- 
HUKa npw ciperi b6e U3 6oeso- 
ro opyxna cncreMbi Kanaui- 
HMKoaa: AK74, AK74Ÿ, AKC74, 
PHK74.

flaTpoH repwieTHHeH. Yna- 
KOBKa - no 120 lut. bo Bnaro- 
HenpoHHuaeMOM naxeie, no 
18 naKeTOB b flepeeaHHOM 
stUMKe, Beerò 2160 naipo- 
HOB. Bec ALpnKa c naipoHa- 
MH 28 Kr.

The cartridge is used 
against personnel. Com-pati- 
ble with the Kalashnikov 
AK74, AK74U, AKS74, and 
RPK74 weapons.

Sealed cartridges are 
packed into x120 waterproof 
packages, 18 packages are 
packed in wooden boxes 
(2,160 cartridges in a 28-kg 
box).

Macca naipoHa, r
Macca nynn, r
Macca cepaeMHnKa, r
MaKCMManbHoe naBnenvie nopoxosbix 
ra3OB, Mfla (kFc/cm2)

10-11 
3,3-3,55 
1,42

308,9

Hanan bHan CKopocTb

AK74Y AK74, AKC74 PflK74.
PDKC74

noneia nynu (m/c) 
npMuenbHan aanbHOCTb

700 900 960

CTpenbßbl, M
flpe/ienbHoe paccionnne

850 1000 1000

noneia nynu, m 2500 3150 3150
ySoiinaa aanbHocTb, m 100 1350 1350
TeMn crpenböbi (bmctp./mhh.) 600 600 600
Macca opyxMn, Kr
KonnnecTBo naipoHOB

2,7 3,6 5,1

b MaraswHe, lut.
Boeean CKopocTpenbHOCTb 
npn CTpenböe:

30 30 40

OßHHOHHblMn 40 40 50
OHepeasMn 100 100 100

Cartridge weight, g 10-11
Bullet weight, g 3.3-3.55
Weight core, g 1.42
Maximal gas pressure,
MPa (kg/cm2) 308.9

AK74U AK74, AKS74 RPK74,
RPKS74

Muzzle velocity, mps 700 900 960
Effective range
strelby, m 850 1,000 1,000
Predelnoe rasstoyanie
poleta puli, m 2,500 3,150 3,150
Killing range, m 100 1,350 1,350
Rate of fire, rpm 600 600 600
Weapon weight, kg 2.7 3.6 5.1
Magazine capacity 30 30 40
Combat rate of fire, rpm

single shots 40 40 50
bursts 100 100 100

Tpynna 13 Boenpunacbi, óoeBbie nac™ paKeT m BspbiBHaTbie BemecTsa Group 13 Ammunition and explosives



Boenpwnacbi BOopyxeHWH CyxonyTHbix bomck Army Munitions

5,45-mm aBTOMaTHbiii narpoH 
c ópoHeóoMHOÌi nynew (7H22)

The 5.45-mm assault rifle cartridge with 
an armor-piercing bullet (Index 7N22)

npeßHaaHaHeH ana nopa- 
xeHMst xmbom cnnbi b none- 
Bbix yKpbiTnax nerKoro Tuna u 
aammjLieHHoii cpeßCTBaivM 
MHAUBMflyanbHOM SpoHeaa- 
muTbi, yHMHTOxeHMH Hebpo- 
HupoBaHHbix n nerKoöpoHw- 
pOBaHHblX OÓbCKTOB BOeHHOM 
T6XHMKM.

FlpuMeHaeTca npw CTpenb- 
6e m3 scex bmaob 5,45-mm 
CTpetiKOBoro opyxnn.

OKpacKa nyaM - Hepnaa 
BepiuMHKa.

The cartridge is used 
against, unarmored and light 
armored vehicles and objects, 
and personnel shielded by 
light fortifications and individ­
ual armor. Compatible with all 
5.45-mm weapons.

The tip of the bullet is paint­
ed black.

Kannöp, mm

Macca, r:
narpoHa
cyan

Annua narpoHa, mm

CxopocTb nonera nynn Væ » m/c

KyHHOCTb crperibóbi Ha aantHoern 
200 M Rso, CM

npoÖMBHoe AeücTBne nynn:
no OpoHenucTy Mapxn 2n tojiiamhom

5 mm, ycraHOBneHHOMy ooa yrnoM 90" k

HanpaB/ieHnio CTpenbSw
Ha aaabHOCTM 250 m
no SpoHenncry III ypoBHA 3amnTbi
Ha aanbHocTM 300 m

Fnnbsa

5,45x39 Caliber, mm 5.45x39

11,2
3,8

Weight, g:

cartridge 11.2

57 bullet 3.8

880 Cartridge length, mm 57

He 6onee 6,0

Bullet velocity mps

Density of fire at 200m, Rso, cm

880

maximum 6.0

He Menee 80%

He Menee 80%

Penetrating action: 
mm perpendicular 2P 
armor plate at 250 m 
Protection Class III 
armor vest at 300m 
Shell material

minimum 80%

minimum 80% 
varnished

CTanbHae 
naKMpoBaHHan

steel

5,45-mm naTpoH
c TpaccupyKJLueui nynevi

The 5.45-mm cartridge with 
a tracer bullet

npeAHasHaneH Ann nopa- 
xeHMn xmbom ennui, pene- 
yxaaaHMn m KoppeKTMpoBKM 
orna, MOxeT Mcnonb3OBaTb- 
cn ana saxxenna nerKOBOC- 
nnaMeHaioLAMxca m ropiOHMX 
MaiepManoB.

naTpoHbi BbinycKatoTca b 
KOMnneKTapMM C OÔbIHHOM 
(7T3) MAM MOAepHM3MpOB3H- 
HOii TpaccMpytomeii (7T3M) 
nynaMM. MoAepHM3MpoBaH- 
Haa nyna obecneaMBaer Bbi- 
Hoc Haaana ropeHMa TpaccM- 
pyiotAero cociasa Ha yAane- 
HMe 50 m OT AynbHoro cpeaa 
opyxMa, HTO CHMxaeT 3aMeT- 
HocTb cTpenaiotAero Ha none 
6oa.

rnnb3a - CTanbHaa.
OmMMMTenbHaa OKpacKa 

BepniMHKM nynn - 3eneHaa.

Group 13 Ammunition and explosives

The cartridge is used 
against personnel, for target 
designation and arbitrary cor­
rection. The tracer can be 
used to ignite flammable 
materials.

The cartridges can carry a 
traditional (7T3) or upgrad­
ed tracer bullet (7T3M). The 
latter begins tracer action 
at around 50m from the 
shooter to increase con­
cealment.

Shell material - steel.
The tip of the bullet is paint­

ed green.

Tpynna 13 Boenpunacbi. Soeahie nacm paner h sapbisvaTbie seutecTsa

äpMAoote BblCTpenbi xannöpoM po 30 mm BxntOHKienbHo290



Boenpunacbi k CTpenKOBOMy BOopyxeHwo Firearms ammunition

Macca, r: Weight, g:
naTpoHa 10,3 cartridge 10.3
nynn 3,2 bullet 3.2

Annua narpona, mm 57 Cartridge length, mm 57
HaHanbHaa CKopocTb, m/c 870-895 Muzzle velocity, mps 870-895
CpeAHee MaxcnManbHoe AaeneHue Average maximal gas
nopoxoBbix ra3OB, kf/cm2 He Sanee 3000 pressure, kg/cm2 maximum 3,000
KyHHOCTb CTpenbSbi Density of fire at 100m, Rso, cm maximum 4.7
Ha AanbHOCTM 100 m, Pso, cm He Sonee 4,7 Tracer action distance, m:
ZlaribHOCTb TpaccnpoBaHMS, m: Traditional bullet 800

oóbiHHOñ nynn 800 upgraded bullet 850
MOAepHi/i3upoBaHHOü nynn 850

5,45-mm naTpoH c TpaccupyroLuePi 
nyneii (7T3)

The 5.45-mm cartridge with 
a tracer bullet (7TZ)

npeftHasHateH Ana Koppex- 
TwpoBKM orna n peneyKaaa- 
Hua. ripnweHaeTca npn 
CTpenböe U3 bbtombtob 
AK74, AKC74, AKC74Y, pya- 
Hbix nyneweTOB PTIK74, 
PnKC74.

OKpacKa nynn - aeneHaa 
BepwMHKa.

The cartridge is used for tar­
get designation and arbitrary 
correction. Compatible with 
the AK74, AKS74, AKS74U 
assault rifles and RPK74, 
RPKS74 light machine guns.

The tip of the bullet is paint­
ed green.

Basic Characteristics

KannSp, mm 5,45x39
Macca, r:

naTpoHa 10,3
nynn 3,23

Annua naipoHa, mm 56,6
Hananbuan CKopocTb, m/c 883
CpeAHee MaxcuManbHoe Aasneune
nopoxoBbix rasos, MPa He 6onee 294,2
KyHHOCTb cipe/ibSbi
Ha AanbHOCTn 300 m, Rso, cm He 6onee 14

AanbHOCTbTpaccnpoBaunn, m 800
Tnnb3a CTa/ibuaa

Caliber, mm 5.45x39
Weight, g:

cartridge 10.3
bullet 3.23

Cartridge length, mm 56.6
Muzzle velocity, mps 883
Average maximal gas
pressure, MPa maximum 294.2
Density of fire at 300m, Rm, cm maximum 14

Tracer action distance, m 800
Shell material steel

5,45-mm naTpoH c MOflepHusupoBaHHOW 
TpaccupytOLLieii nyneií (7T3M)

npeAHasHaaeH Ana KoppeKTupoBKn orna u neneyKaaanua. 
flppMeHaeTca npn crpenböe na aBTOMara AK74 u ero moam- 
<t>uKapuii AKC74, AK74H, AKC74Y, AKC74YH2 n 5,45-mm pya- 
Horo nyneMeia KanauiHnKoea PCIK74 n ero MOAur^nKapuii 
PriK74, PnK74H, PRKC74H.

OKpacKa nynn - aenenaa BeptuwHKa.

The 5.45-mm cartridge with 
an upgraded tracer bullet (7TZM)

The cartridge is used for target designation and arbitrary 
correction. Compatible with the Kalashnikov AK74, AKS74, 
AK74N, AKS74U, AKS74UN2 assault rifles and RPK74, 
RPK74N, RPKS74N light machine guns.

The tip of the bullet is painted green.

Tpynna 13 Boenpnnacbi, Soesbie hscth patter « aapbiBHarbie aemecTaa Group 13 Ammunition and explosives
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Boenpwnacbi Boopyxenua CyxonyTHbix bomck Army Munitions

Kannßp, mm 5,45x39
Macca, r: 

naipoHa 10,8
nynu 3,35

Annua naTpoHa, mm 57
CtropocTb noneTa nynn, m/c 880
CpepHee MaKcnMansuoe paaneune 
nopoxoBbix ra30B, Mfla He 6onee 294,2
Kyi h oct b crpenböbi
Ha panbHOCTu 300 m, Rs», cm He 6onee 14
Zta/lbHOCTb TpaCCWpOBaHMSI, M 850
Bwhoc Tpaccbi OT cpe3a KâHana CTBOna, m 50-120
rnnb3a CTanbHaa

KonnuecTBO nynb, Tpaccnpyiotpux 
Ha panbHOCTkt 850 m

naxnpoBaHHait

He Menee 80%

Caliber, mm 5.45x39
Weight, g:

cartridge 10.8
bullet 3.35

Cartridge length, mm 57
Bullet velocity V» av, mps 880

Average maximal gas
pressure, MPa maximum 294.2
Density of fire at 300m, Rw, cm maximum 14

Tracer action distance, m 850
Tracer action start distance, m 50-120
Shell material varnished

steel
Proportion of 850-m tracing
bullets minimum 80%

5,45-mm xojioctow naTpoH 
c nynew-MMUTaTopoM (7X3)

The 5.45-mm blank cartridge 
with a dummy bullet (7Kh3)

npeflHa3HaHeH ¿via nMHTau0M 3ByKOBoro 34>0eKTa CTpenb- 
6bi. PlpuMeHAeTca npn CTpensbe H3 Bcex bmpob lUTaTHoro 
opyxna nop 5,45-mm naipoH. lìpn CTpenbóe xopoctsimh na- 
TpoHaMM Ha pynbHyio sacTb CTBO/ia HaBHHHHsaeTca cneuw- 
anbHaa BTynKa /yia xopoctom CTpenböbi, oöecneHHBatomaa 
C03flaHne paBneHust nopoxoBbix ra3OB, HeoöxopwMoro ana 
paöoTbi aBTOMaTMKM opyxum n n3MenbHeHna nMHTaTopa ny- 
nn. riynst-HMmaiop - Genero pseia.

The cartridge is used to imitate the sound of shooting. 
Compatible with all operational 5.45-mm weapons. Firing 
blank cartridges requires a special plug screwed onto the 
muzzle to ensure gas pressure sufficient to power gas-operat­
ed weapons and disintegrate the dummy bullet.

The dummy bullet is painted white.

rpynna 13 Boenpunacbi. ôoeatie nacru palter h Bapbianarbie semecTsa

Kann6p, mm 5,45 x 39
Macca, r:

naipoHa 6,6
nynn 0,24

Annua naTpoHa. mm 57
Fnnbaa CTanbHaa

¡roup 13 Ammunition and explosives

Caliber, mm 5.45x39
Weight, g:

cartridge 6.6
bullet 0.24

Cartridge length, mm 57
Shell material steel

292 Knacc 1305 Boenpunacbi napriuinepniiatMe Bbicrpenbi xannfipoMflo 30 mm BKnKMinenbHO Class 1305 Ammunition, through 30 mm



Boenpunacbi k cipenKOBOMy Boopyxenwo Firearms ammunition

5,45-mm naTpoH c yMeHbineHHOw 
CKopocTbK) nyjiM yc (7Y1)

The 5.45-mm cartridge
with the US retarded bullet (7U1)

npeflHasHaMeH abb CKpbiToro nopaxeHwn OTKpbiTO pacno- 
noxeHHOii xMBoii cunbi na AaribHOc™ ao 400 m npn cTpenb- 
6e H3 aBTOMaya c npnöopoM F15C-4.

Harpon oöecneHMBaeT chhxohmo luyMHOCTu BbiCTpeaa 3a 
CHeTflO3ByKOBOii CKopocTH nynH. 3<f>4)eKTHBHOCTbAeMCTBMq cy­
an no peau Ha panbHOCTRx, TnnwHHbix pna opyxnn cneppanbHO- 
ro Ha3HaHeHnn, coxpaneHa 3a chct ysennHeHnn Maccbi.

Tmib3a - CTanbHaa.
OxpacKa BeptuMHKu nynn - Hepnasi c 3eneHbiM oöoakom.

The cartridge is used against personnel at up to 400m in 
special operations. Silencing requires a PBS-4 assault rifle 
silencer.

The silencing action of the cartridge is due to subsonic bul­
let speed. The killing effect at distances sufficient for special 
operations is balanced off by heavier bullet.

Shell material - steel.
The tip of the bullet is painted black with a green rim.

Macca, r:
naTpoHa
nynn

Annua naTpoHa, mm 
HananfaHaa CKOpocTb, m/c 
KyHHOCTb CTpenböbi
Ha ßanbHOCTH 100 m, Rso, cm

11
5,1
57
303

He 6onee 4

Weight, g: 
cartridge 
bullet

Cartridge length, mm 
Muzzle velocity, mps 
Density of fire 
at 100m, Rso, cm

11
5.1
57
303

maximum 4

5,45-mm naTpoH c öpoHeöoMHbiM 
cepfleHHHKOM (BC 7H24)

The 5.45-mm cartridge with the BS 
armor-piercing core bullet (7N24)

ripeAHa3HaHeH Ann nopaxenun OTKpbiTO pacnonoxeHHori xn- 
BOii cunbi b bpoHexunerax III ypoBH« 3anwbi, Ha AanbHOCTnx ao 
400 m, a TaKxe oAnHOHHbix h rpynnoBbix peneh (pacneroB rpaHa- 
tomotob h riTyP) m apyrnx nerKoOpoHnpoBaHHbix cpeACTB Ha 
AanbHOCTex AO 500 m. flpnivieHiieTce opn CTpenböe M3 Bcex bhaob 
5,45-mm CTpenKOBoro opyxnn - aBTOMaraB AK74, AK74V, AH94 n 
nyneMeTa PIHC 74 6es nepeAenxn npnpenbHbix ycrpohcTB.

Flynn 6e3 OKpacKM.

The cartridge is used against personnel protected by 
Protection Class III armor vests at up to 400m, and 
single/small group targets (rocket and missile launcher 
crews) and light armored vehicles at up to 500m. Compatible 
with all 5.45-mm weapons - AK74, AK74U, AN94 assault 
rifles and the RPK74 light machine gun without any change of 
the sights.

The bullets are not painted.

TaKTWKo-TexHMHecKwe xapaxTepwcrnKM

Kann6p, mm
Macca, r:

naTpoHa
nynn

Annua narpoHa, mm
CiropocTb nonera nynn, m/c
KyHHOCTb CTpenböbi na aanbHOCTn
100 M, Rso, CM
npoöHBHoe aeiiCTBMe nynn no 6poneBOMy 
nncTy Maprn 2D TonmuHoii 5 mm, 
yCTaHOBneHHOMy non yrnoM 90°
k HanpaBneHHio CTpenbßw
Ha flanbHOCTM 350 m
CepneHHMK nynn
Tnnb3a

5,45x39

11,7
4,27
57
830

He 6onee 3,2

He Menee 80% 
TBepAbiki cnnaB 
CTanbHaa 
naKHpoBaHHaa

Caliber, mm 5.45x39
Weight, g:

cartridge 11,7
bullet 4,27

Cartridge length, mm 57
Bullet velocity V» av, mps 830

Density of fire at 100m, R», cm maximum 3,2

Penetrating action
on a 5-mm 2P perpendicular steel
plate at 350 m minimum 80%
Core material hard alloy
Shell material varnished

steel

Group 13 Ammunition and explosivesTpynna 13 Boenpunacsi, Soeebie nacra paner « eapbiBHarbie aeiuecrea



Boenpwnacbi BOopyxeHua CyxonyTHbix bomck Army Munitions

5,45-mm yHeÓHbiñ naTpoH (7X4) The 5.45-mm training cartridge (7Kh4)
FlpeflHa3HaHeH Ana oGyne- 

HHfl npaannaM CHapnxeHMn 
MaraaMHOB aBTOMaTOB n pyn- 
Hbix ny/ieweTOB. ripuMeHaeT- 
cs npn CTpenbóe H3 Bcex bm- 
AOb LiiTaTHoro opyxna doa 
5,45-mm narpoH.

nyriH 6ea OKpacKH.

The cartridge is used for 
magazine filling training. 
Compatible with 5.45-mm 
assault rifles and light 
machine guns.

The bullet is not painted.

Basic Characteristics

KanuSp, mm 5,45 x 39
Macca, r:

naTpoHa 9,0
cyan 3,4

/launa naTpoHa, mm 57
Tuabaa craabHas

Caliber, mm 5.45x39
Weight, g:

cartridge 9.0
bullet 3.4

Cartridge length, mm 57
Shell material steel

5,56-mm naTpoH CTaHflapTa HATO The 5.56-mm NATO cartridge
ripeAHa3HaHeH Ann CTpenb- 

6bl M3 aBTOMaTOB AK-101, 
AK-102, M16, BbinoBHeHHbix 
moa 5,56-mm naTpoH CTaH- 
AapTa HATO, Flynn 6e3 OKpa- 
CKM.

Compatible with the AK-101, 
AK-102 assault rifles and 
M16 automatic rifle firing the 
5.56-mm NATO cartridge.

The bullet is not painted.

epncTUKH Basic Characteristics

rpynna 13 Boenpunacbi. öoeatie nacTH palter h Bapbianarbie aeiuecraa

KanuSp, mm 5,56x45
Macea, r:

naTpoHa 12,3
nynu 4,0

/InuHa narpOHa, mm 57,4
HaianbHas CKopocTb nynu, m/c 930
CpeAHee MaxcuManbHoe AasneHue
nopoxoBbix ra3OB, Mfla He Sonee 371,5
KyHHOCTb CTpenbSbl
Ha AanbHOCTu 200 m, R», cm ne Sortee 6

Ha/ibHOCTb, m:
npAMoro BbicTpeoa 450
npoOuTus
CTanbHoro nuera Ct3 toaiauhou 5 mm 400
ôpoHexnneTa turob 6X85T, 6X85H 80

Tnnbsa naTyHHast

Caliber, mm 5.56x45
Weight, g:

cartridge 12.3
bullet 4.0

Cartridge length, mm 57.4
Muzzle velocity, mps 930
Average maximal gas pressure, MPa maximum 371.5
Density of fire at 200m, Rso, cm maximum 6

Effective range, m:
point blank range 450
penetration of a 5-mm St3
steel plate 400
penetration of a 6Zh85T,
6Zh85N armor vest 80

Shell material brass

¡roup 13 Ammunition and explosives
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Boenpunacbi k CTpenKOBOMy BOopyxeHwo Firearms ammunition

5,56-mm naTpoH HATO
c nyneii co cbmhuobbim cepaeMHWKOM

The 5.56-mm NATO cartridge 
with a lead-core bullet

npeaHaaHaneH arm crpenbbbi m3 aBTOMaTOB AK-101, AK-102, 
M16, Bbino/iHeHHbix noa 5,56-mm naipoH HATO.

Flynn 6e3 OKpacKM.

Compatible with the AK-101, AK-102 assault rifles and M16 
automatic rifle firing the 5.56-mm NATO cartridge.

The bullet is not painted.

Kannöp, mm

Macca, r:
5,56x45

narpoHa 11,5
nynn 8,56

Annua narpoHa, mm 57,4
Hauanbuan CKopocTb nynu, m/c 
Cpeauee MaxcuManbuoe aaeneune

960

nopoxoBbix ra3OB, Mfla 
KytHOCTb crpenböbi

He 6onee 371,5

Ha aanbHOCTu 200 m, Rso, cm 
AanbHOCTb, m:

He 6onee 6

npuMoro BbiCTpena
npoÖHTMsi CTanbHOro nuera Cr3

427

TontanHOñ 5 mm 305
Tnnb3a naryHHan

Basic Characteristics

Caliber, mm 5.56x45
Weight, g: 

cartridge 11.5
bullet 8.56

Cartridge length, mm 57.4
Muzzle velocity, mps 960
Average maximal gas 
pressure, MPa maximum 371.5
Density of fire at 200m, Rm, cm maximum 6
Effective range, m: 

Point blank range 427
penetration of a 5-mm 
St3 steel plate 305

Shell material brass

5,56-mm 
naTpoH HATO 
The 5.56-mm 
NATO 
cartridge

7,62-mm naTpoH oôpasua 1943 rofla 
c nyneii co CTanbHbiM cepßeHHMKOM 
(57-H-231C)

npeaHasHaseH ann nopaxenna xmbom cnribi m orneBbix 
cpeacTB npoTMBHHKa npu CTpensbe in 3 asTOMara Ha aa/ibHO- 
ctm ao 800 m, M3 pytHoro nyneMeTa - ao 1000 m. flpoÖMBaeT 
CTaribHOM wneM Ha aansHOCTM 1000 m. npMMeHseTca npM 
CTpenbSe M3 aBTOMaTOB AKM m AKMC, a TaKxe M3 pytHbix ny- 
neMetoB PflK, PFIKC. Flynn 6e3 oxpacKM.

The 7.62-mm 1943 cartridge 
with a steel-core bullet 
(57-N-231S)

The cartridge is used against personnel and weapons at up 
to 800m (assault rifles) or up to 1,000m (light machine guns). 
Penetrates a steel helmet at 1,000m. Compatible with the 
AKM and AKMS assault rifles and RPK, RPKS light machine 
guns.

The bullet is not painted.

TaKTMKo-TexHMHectcMe xapaxTepwcruKM Basic Charac

Kann6p, mm
Macca, r:

naipoHa
oynn

Annua naipoHa, mm

Hauanbuan CKopocTb, m/c
CpeaHee MaxcuManbuoe naeneune
nopoxoBbix rasos, Mfla
KyHHOCTb cTpenbßbi
na aaribHOciM 300 m, Rso, cm
flanbHOCTb npoCMTun, m:

CTanbHoro LuneMa
craribHoro nuera Cr3 TOmuMHOil 6 mm

öpoHexnnera 6X85T
Funbsa

7,62x39

16,3
7,9
56
718

He 6onee 274,6

He 6onee 7,5

1000
300
60
cranbHaa unn
6nMerannMHecKas

Caliber, mm 7.62x39
Weight, g:

cartridge 16.3
bullet 7.9

Cartridge length, mm 56
Muzzle velocity, mps 718
Average maximal gas
pressure, MPa maximum 274.6
Density of fire at 300m, Rso, cm maximum 7.5
Effective penetration distance, m:

Steel helmet 1000
6-mm St3 steel plate 300
6Zh85T armor vest 60

Shell material steel
or bimetallic

Tpynna 13 Boenpunacbi, Soeabie nacra palter « BapbiBHarwe Beinecraa Group 13 Ammunition and explosives
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Boenpwnacbi Boopyxenns CyxonyTHbix boück Army Munitions

7,62-mm naTpoH oópasqa 1943 rofla 
c ópoHeóoÜHOÜ nynew (7H23)

The 7.62-mm 1943 cartridge with 
an armor-piercing bullet (7N23)

npeAHasHaHeH ana nopaxeHUR ot- 
KpbiTo pacnonoxeHHOii xmbom cwnbi b 
ôpoHexuneTax III ypoBHs aamwrbi Ha 
aanbHOCTBx p,o 300 m, a TaKxe opn- 
HOHHbix m rpynnoBbix peneii (pacne- 
TOB rpaHaTOMeTOB m FITYPC) n ppyrux 
HeßpoHMpoBaHHbix m nerKoöpoHHpo- 
BaHHbix pereti Ha panbHOCTnx po 800 m 
npn CTpeiibSe M3 Bcex bupob 7,62-mm 
CTpenKOBoro opyxwn nop 7,62-mm 
naTpOH oöpaapa 1943 r. (AKM, PflK 
n AP-)

OKpacKa nynu - nepHaa BeptunHKa.

The cartridge is used against person­
nel protected by Protection Class III 
armor vests at up to 300m, and sin- 
gle/small group targets (rocket and 
missile launcher crews) and light 
armored vehicles at up to 800m. 
Compatible with all 7.62-mm weapons 
firing the 7.62-mm 1943 cartridge 
(AKM assault rifle, RPK light machine 
gun etc.)

The tip of the bullet is painted black.

Kannóp, mm 7,62x39
flnnna narpoHa, mm 56
Macca, r:

naipona 16,8
nynn 8,0

CxopocTb nonera nynn, m/c 735
KyHHOCTb crpenbßbi Ha panbHOCTn
200 m, Rsow, cm He 6onee 5,0

npoÖMBHoe aeñCTBMe nynb:

Basic Characteristics

no SpoHenwcTy Mapxn 2D Tonipnnoñ 5 mm, 
ycTaHosneHHOMy nop yrnoM 90° k Hanpasne-
HHio crpenböbi Ha panbHOcrn 200 m He Menee 80%
no SpoHexnneTy III ypoBHS 3anwbi
Ha aanbHOc™ 200 m He Menee 80%

Tnnb3a CTanbnaa
naxnpoBaHHan

Caliber, mm
Cartridge length, mm
Weight, g:

cartridge
bullet

Bullet velocity Vm~, mps
Density of fire at 200m, R»», cm
Penetrating action:

5-mm perpendicular 2P 
armor plate at 200m 
Protection Class III armor 
vest at 200m

Shell material

7.62x39
56

16.8
8.0
735
maximum 5.0

minimum 80%

minimum 80% 
varnished 
steel

7,62-mm naTpoH oópasqa 1943 rofla 
C yMeHbUJeHHOM CKOpOCTbtO 
nyjin (57-H-231Y)

The 7.62-mm 1943 cartridge 
with a retarded bullet 
(57-N-231U)

npeflHa3HaHeH ana CKpbi- 
Toro nopaxeHMB OTKpbuo 
pacnonoxeHHOti xmboíí cwibt 
Ha panbHOc™ cTpenböbi po 
400 m. npHMenaeTca npn 
CTpenböe M3 aBTOMaTa AKMC 
c nprióopoM F15C-1.

OKpacKa nynn - HepHO-3e- 
nenaa BepniHHKa.

Group 13 Ammunition and explosivesTpynna 13 Boenpunacbi. Soesbie nacTW palter h Bspbisvarbie eemecrea

The cartridge is used 
against personnel at up to 
400m in special operations. 
Compatible with the AKMS 
assault rifle. Silencing 
requires a PBS-1 assault rifle 
silencer.

The tip of the bullet is paint­
ed black and green.
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Boenpunacbi k CTpenKOBOMy BOopyxeHwo Firearms ammunition

TaKTMKO-TeXHWMeCKMe XapaKTepHCTHKW

Kanuöp, mm 7,62x39
Macca, r:

narpoHa 20
nynn 12,55

Annua naTpoHa, mm 56
Hauanbuan CKopocTb, m/c 293
KyHHOCTb CTpenbóbi
Ha AanbHOCTM 100 m, R»«, cm He 6onee 3,5
rnnb3a ÓMMeran/iHHecKas

Caliber, mm 7.62x39
Weight, g:

cartridge 20
bullet 12.55

Cartridge length, mm 56
Muzzle velocity, mps 293
Density of fire at 100m, Rso», cm maximum 3.5

Shell material bimetallic

7,62-MM BUIHTOBOHHblM naTpOH
c ópoHeóoMHoií nynew Bn (7H26)

The 7.62-mm rifle cartridge (7N26) 
with an armor-piercing bullet

npeanasHaneH fina nopaxennn OTKpbiTO 
pacnoJtoxeHHoii xmbom cuntí npoTMBHWKa b 
SpoHexuneTax III ypoBHH 3amnTbi Ha flanbHO- 
CTHx p,o 600 M, a TaKxe oahhohhwx m rpynno- 
Bbix peneri (pacneTOB rpaHaTOMeTOB m 
F1TYPC) m Apyrwx He6poHnpoBaHHbix m nerxo- 
OpoHMpoBaHHbix peneìi Ha flanbHocTsx p,o 
1000 m npM CTpenböe M3 7,62-mm nyneweiOB 
m CHañnepcKoñ bhhtobkm CB/J,.

Flynn naTpoHa 7H26 npn coxpanennn Mac­
chi m pa3MepoB LUTaTHOü nynn 57-H-323C 3a 
enei KOHcrpyKTHBHbix ocoOeHHOCTeii cepfleH- 
HHKa m oßonoHKH o6ecoeHHBaeT Ha 15% nyn- 
wyio öpoHenpoönsaeMOCTb, neM naTpoH 
7H13. naTpOH 7H26 nMeei ÖMMeTannnnecKyio 
rnnb3y, hto rapaHTHpyeT 6e3OTKa3Hyio paboTy 
Bcex cmctcm opyxnn, He3aBncnMO ot Tuna 
npuiMeHneMbix neHT.

Flynn 6e3 OKpacKM.

The cartridge is used against unshielded 
personnel protected by Protection Class III 
armor vests at up to 600m, and single/small 
group targets (rocket and missile launcher 
crews) and light armored vehicles at up to 
1,000m. Compatible with 7.62-mm machine 
guns and the SVD sniper rifle.

The bullet of the Index 7N26 cartridge has 
the same weight and dimensions of the tradi­
tional Index 57-N-323S bullet but has 
improved core and jacket, which ensures a 15- 
% armor-piercing advantage over the Index 
7N13 cartridge. The bimetallic shell of the 
7N26 ensures reliable operation of all 
weapons, irrespective of the cartridge belts 
used.

The bullet is not painted.

TaKTHKo-TexHHHecKHe xapaKTepncTMKH Basic Characteristics

Kann6p, mm 7,62x54
Annua narpoHa, mm 
Macca, mm:

77,1

narpoHa 23,2
nynu 9,9

CKopocTb noneia nynu, m/c 835
KyHHOCTb cTpenbòbi Ha nanbuoc™
300 M, Rso cp, CM
ripo6nBHoe AeñcTBne nynn no SpoueBOMy
nucry MapKM 2n Tonmnuoñ 10 mm, 
ycTaHOBneHHOMy noa yrnoM 90° 
k HanpasneHMio CTpenbSbi Ha nanbuocTu, m:

He 6onee 9

200 He Menee 90%
225 90%
250 80%
300 72%

Fnnbsa ÒMMeTannnsecKan

Caliber, mm
Cartridge length, mm
Weight, mm:

cartridge
bullet

Bullet velocity V25av, mps
Density of fire at 300m, Rm», cm

Penetrating action on a 10-mm 
perpendicular 2P armor plate 
at various distances:

200m
225m
250m
300m

Shell material

7.62x54
77.1

23.2
9.9
835
maximum 9

minimum 90%
90%
80%
72% 
bimetallic

7,62-MM BMHTOBOHHbIM UaTpOH 
c nyneui noBbimeHHOki 
npoóMBaeMOCTw (7H13)

lipeflHasHaHeH ana nopaxenwa xmboíí cnnbi npoTMBHMKa. 
ripMMeHneTCB zi/ia cTpenböbi M3 nyneMeTos crMB, FIKM, F1KT, 
bhhtobkm CBfl.

ílaTpoH 7H13 no/iHOCTbio OTBenaer TpebosaHMAM no co- 

The 7.62-mm rifle cartridge with 
an enhanced penetrating action 
bullet (7N13)

The cartridge is used against personnel. Compatible with 
the SGMB, PKM, PKT machine guns and the SVD sniper 
rifle.

The cartridges are packed into x20 packages, the pack-

Tpynna 13 Soenpunacbi. ôoeebie nacra patter « eapbienarbie aemecrea Group 13 Ammunition and explosives
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Boenpwnacbi BOopyxeHMs CyxonyTHbix bomck Army Munitions

npAraewiocTM TpaexTOpww npw 3HaHHTenbHO noBbiLueHHbix no 
cpaBHeHMio c JlflC xapaKTepncTMKax npoôuBaeMoc™, hto 
nonyneHO 3a cnei coBaptueHCTBOBaHna <t>opMbi m 3aweHbi 
Maiepnana cep,aeHHnxa.

Twnbsa - CTanbHaa AaxHposaHHaa.
ilynn ornuHmeribHoCi oxpacxn He mvieioT, ho ubot Aaxa Ha 

ny/ie n ayabpe rnnb3bi 3aweneH c KpacHoro Ha 4>noneTOBbiri.
Koahhbctbo naipoHOB b amnxe - 880, b xopobxe - 440, b 

naxeTe - 20.

ages into boxes 
(440 cartridges), 
two boxes make a 
double x880 box.

Kannöp, mm 
rn/ib3a

Pa6apnTbi rn/ib3bi, mm
Flynn
OßonoHxa
CepaeHHHK
Pybaiuxa
CxopocTb nynw m/c

CpeßHee 3HaHeHue MaKCMManbHoro 
aasneHHn nopoxoBbix ra3OB He Oonee, 
Mna (Krc/CM2)
Pa/iMyc pacceuiBaHUA R5ow Ha 
aWCTaHLIUM 200 M, CM 
npoöwBHOe ßeiicTBMe nynn 
Ha AanbHOCTH 200 m no OpoHennme 
TOniUHHOM flO 10 M

7,62
CTanbHaA 
naxuipoBaHHan 
7,62x54 
oôonoHeHHaa 
ÔMMeTannMHecxan
CTanbHoü
CBHHuosaa 
820-835

284,4 (2900)

He ôonee 6,0

He Menee 70%

Caliber, mm
Shell material

Shell dimensions, mm
Bullet type
Jacket
Core
Outside jacket
Bullet velocity V25, mps
Average maximal gas pressure,
MPa (kg/cm2)
Density of fire (Rso») at 200m, cm

Penetrating action on a 10-mm 
armor plate at 200m

7.62 
varnished 
steel
7.62x54 
jacket 
bimetallic 
steel 
lead 
820-835

284.4(2,900) 
6.0

minimum 70%

7,62-mm BUHTOBOHHbiii narpoH (7B3-3) 
c 6poHe6oMHo-3a)KMraTejibHOM
nynew B-32

npeAHasHaneH an« nopaxeHnn AerxoOpoHHpoeaHHbix pe- 
neii h no/pxMraHMn ropioHero, Haxoanujerocji 3a npobHBae- 
MOM ÖpOHeÜ MAH B T0ACT0CT6HH0M Tape. npOÖMBaeT 10-MM 
SpoHenAMTy no HopManw Ha flanbHOc™ ao 200 m m no/pxnra- 
eT 6eH3MH 6-70. npMMeHAeTca npn CTpeAböe H3 nyneMeTOB 
nK, nKC, nKE, flKT, riKM, nKMC, flKMB, CHaiinepcxoii bmh- 
tobxm CBfl. Oxpacxa nyAH - nepHO-xpacHaa eepujMHxa.

The 7.62-mm rifle cartridge with 
the B-32 armor-piercing/incendiary 
bullet (Index 7BZ-3)

The cartridge is used to against light armored targets and to 
ignite fuel stored in light armored or unarmored tanks. The bul­
let penetrates a perpendicular 10-mm armor plate at up to 
200m, ignites the B-70 petrol. Compatible with the PK, PKS, 
PKB, PKT, PKM, PKMS, PKMB machine guns and the SVD 
sniper rifle.

The tip of the bullet is painted black and red.

KaAMÖp, MM 7,62x54
Macca, r:

naipoHa 22,6
nyAM 10,39

flnMHa narpoHa, mm 77
HasanfaHas cxopocTb, m/c 808
CpeAHee MaxcnManbHoe pasneHne
nopoxoBbix ra3OB, MRa He 6onee 284,4
KyHHOCTb CTpenböbi
Ha AanbHOc™ 300 m, Rso, cm ne Oonee 15
rnnb3a ÖHMeTannnMecxas

fpynna 13 Boenpunacbi, ÔoeBbie sacm paxeT m B3pbiBHaTbie BeujecTBa Group 13 Ammunition and explosives

Caliber, mm
Weight, g:

cartridge
bullet

Cartridge length, mm
Muzzle velocity, mps
Average maximal 
gas pressure, MPa
Density of fire at 300m, R», cm

Shell material

7.62x54

22.6
10.39
77
808

maximum 284.4
maximum 15 

bimetallic
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Boenpunacbi k CTpenKOBOMy BOopyxeHwo Firearms ammunition

7,62-mm naTpoH oópaaqa 1943 rofla 
c TpaccupyKJLneìi nyneii T-45 
(57-H-23in)

npeflHasHaweH /yia ueneyKaaaHna, KoppeKTupoBKM oran n 
nopaxeHMH xnBoii caribi. npnMenaeTca npn cipenböe n3 as- 
TOMaiOB AKM, AKMC, a rarxe M3 pyiHbix nyneweTOB PflK, 
PITKC. OxpacKa nyna - 3eneHaa BepiuaHKa.

The 7.62-mm 1943 cartridge 
with the T-45 tracer bullet 
(57-N-231P)

The cartridge is used against personnel and for target des­
ignation and arbitrary correction. Compatible with AKM and 
AKMS assault rifles and RPK and RPKS light machine guns.

The tip of the bullet is painted green.

TaKTMKO-TexHHHecKae xapaKTepacTMKa Basic Characteristics 
_____________________________________________

Kanuôp, mm

Macca, r:
narpoHa 
nynn

Anana narpona, mm 
Hana/ibHan CKopocrb, m/c 
CpeAHee MaxcaManunoe flasnenae 
nopoxoBbix raaoB, Mila 
KyMHOCTb CTpe/lbÖbl 
na ßanbHOCTa 300 m, Rso, cm 
flaabHOCib TpaccapoeaHaa, m 
ranbsa

7,62x39

16,1
7,57
56
718

He 6onee 274,6

He 6onee 14
800
ÓHMeTannaHecKaa

Caliber, mm
Weight, g:

cartridge
bullet

Cartridge length, mm
Muzzle velocity, mps
Average maximal gas 
pressure, MPa
Density of fire at 300m, Rw, cm

Tracer action distance, m
Shell material

7.62x39

16.1
7.57
56
718

maximum 274.6
maximum 14

800 
bimetallic

7,62-mm naTpoH oópaaqa 1943 rofla 
c TpaccMpyromeü MOAepHnanpoBaHHoii 
nyneíí T-45M (57-T-23inM1)

TlpeflHa3HaHeH Arm peneyKaaaHna, KoppeKTnpoBKM orna n 
nopaxennn xnsoii cmibi. ripnMermerca npn CTpensbe M3 
7,62-mm aBTOMaTOB KanauiHUKOBa (AK) u ero MOAn0MKapnñ 
AKM, AKMC, 7,62-mm pyHHoro nyneMeTa KanawHWKOBa 
(PflK) n ero MOAn<t>HKauuu PflKC, pyHHoro nyneMera flenm- 
peea (PITfl) m caMO3apAAHoro Kapaónna Chmohobb (CKC). 
OxpacKa nynn - aenenan BepniMHKa.

The 7.62-mm 1943 cartridge
with the upgraded T-45M tracer bullet 
(57-T-231PM1)

The cartridge is used against personnel and for target des­
ignation and arbitrary correction. Compatible with 7.62-mm 
Kalashnikov assault rifles AK, AKM, AKMS, the 7.62-mm 
Kalashnikov light machine gun (RPK) and its derivative RPKS, 
Degtyarev light machine gun (RPD) and Simonov automatic 
carbine (SKS).

The tip of the bullet is painted green.

Basic Characteristics

Kanu6p, mm

Macca, r:
narpoHa
cyan

Annua narpoHa, mm
HaHanbHan CKopocrb, m/c

CpeAHee MaxcwManbHoe AaBnenwe
nopoxoBbix raaoB, Mila
KysHOCTb CTpenbôbi
Ha AanbHOCin 300 m, R», cm
AanbHOCTb TpaccupoeaHMs, m
Bwhoc ipaccbi OT cpesa KaHana CTBona, m

Tnnbaa

7,62 X 39

16,3
7,65
56
718

274,6

14
850
50-120
CTanbuan nan
6nMeTannwHecKas

Caliber, mm 7.62X 39
Weight, g:

cartridge 16.3
bullet 7.65

Cartridge length, mm 56
Muzzle velocity, mps 718
Average maximal gas pressure, MPa 274.6
Density of fire at 300m, Rw, cm 14

Tracer action distance, m 850
Tracer action start distance, m 50-120
Shell material steel

or bimetallic

Group 13 Ammunition and explosivesTpynna 13 Boenpunacbi, óoeebie vacTH palter « sspbiBHaibie BemecTBa
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Boenpwnacbi BOopyxeHun CyxonyTHbix bomck Army Munitions

7,62-mm nwcTOiieTHbiM naTpoH 
c Tpaccupytomew ny/iew 
(57-T-133 unii 57-T-132)

npeAHasHaueH ann ueneyKasaHun n CTpenböbi U3 nucToneTa 
TT, aBTOMaiOB nnLLI, fine.

OKpacKa nynu - aejienaa BepuinHKa.

The 7.62-mm pistol cartridge 
with a tracer bullet 
(57-T-133 or 57-T-132)

The cartridge is used against personnel and for target des­
ignation and arbitrary correction. Compatible with the TT auto­
matic pistol and PPSh and PPS submachine guns.

The tip of the bullet is painted green.

Basic Characteristics

Kanuöp, mm 7,62x25
Macca, r:

naTpoHa 10,6
nynu 5,8

flnuna, mm:
naTpoHa 34,65
nynu 17,5
rnnb3bi 24,7

Hana/ibnas CKopocTb, m/c 400-430
KyHHOCTb CTpenböbi
Ha ZianbHOCTM 100 M, Rso, cm He öonee 15
ÆanbHOCTb TpaccupOBanun, m 300
Tnnb3a önMeTannnnecKaa

nnu naTyHHaa

Caliber, mm 7.62x25
Weight, g:

cartridge 10.6
bullet 5.8

Length, mm:
cartridge 34.65
bullet 17.5
shell 24.7

Muzzle velocity, mps 400-430
Density of fire at 100m, R», cm maximum 15
Tracer action distance, m 300
Shell material bimetallic

or brass

7,62-MM BMHTOBOHHblM nSTpOH 
c TpaccwpyioLLieM nynew T-46

The 7.62-mm rifle cartridge 
with the T-46 tracer bullet

npe,QHa3HaHeH /yin ueneyKasaHus n KoppexrupoBKu orra 
npn CTpenbôe n3 nyneivieTOB u CHaünepcKux buhtobok. npu- 
MenneTcn npn CTpenböe U3 nyneivieTOB flKM, flKMC, flKMT, 
FIKMB, nK, flKC, riKT, nKB, riur-7,62, a TaKxe U3 cnaunep- 
ckux buhtobok CBfl, CBßC. OKpacKa nynu - aenenan.

The cartridge is used against personnel and for target des­
ignation and arbitrary correction. Compatible with machine 
guns (PKM, PKMS, PKMT, PKMB, PK, PKS, PKT, PKB, 
GShG-7.62) and SVD and SVDS sniper rifles.

The tip of the bullet is painted green.

TaKTUKO-TexHMHecKue xapaxTepwcTUKU

Weight, g: 
cartridge 
bullet

Cartridge length, mm 
Muzzle velocity, mps 
Average maximal gas 
pressure, MPa 
Density of fire 
at 300m, Rso, cm

Tracer action distance, m

Macca, r:
naTpoHa 22
nynu 9,65

flnuHa naTpoHa, mm 77
HananbHas CKopodb, m/c 798
CpeflHee MaKcuManbHoe naeneHue
nopoxoBbix ra3OB, Mila He öonee 284,4
KyHHOCTb cTpenböbi
Ha AanbHOCTM 300 M, Rso, cm He öonee 15

flanbHocTbTpaccnpoBaHnn, m 1200

Tpynna 13 Boenpunacbi, Soesbie hscth paKer h aapbiBHaibie eeufecTsa Group 13 Ammunition and explosives
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9.65
77
798

maximum 284.4

maximum 15 

1,200
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Boenpunacbi k cipenKOBOMy Boopyxenwo Firearms ammunition

7,62-MM BMHTOBOHHbIM narpoH (7T2) 
c MOflepHM3npoBaHHOki Tpaccupytotneii 
nyneüi T-46M

The 7.62-mm rifle cartridge (7T2) 
with the upgraded 
T-46M tracer bullet

npe/XHasHaweH ana nopaxeHMA xmbom 
CM/ibi, peneyKasaHMA m KoppeKTupoBKM 
OTHA, M0X6T MCHOJlbSOBaTbCA AHA 3a- 
xxbhma nerKOBOcrmaMeHAioLUHXcfl n ro- 
piOMinx MaTepnanoB.

TpaccwpyiomaA nyna T-46M no kohct- 
pyKpun b penoM ananornMHa nyne T-46 m 
COCTOMT M3 CBMHpOBOHJ CepASHHMKa M 
ÔMMerannMHecKoro cTaxaHHMKa c boc- 
nnaMeHMTenbHbiM m TpaccMpyjoipMM co- 
CTasaMM, 3aKmoHeHHbix b ÒMMeTa/innne- 
CKyio oSonoHKy. MoAepHM3MpoBaHHaA 
nyriA oôecneuMBaeT bbihoc Hauana rope- 
hma ipaccMpyioLnero cocTaBa Ha yAane- 
HMe 50-120 m OT AynbHoro cpeaa opy- 
XMA, HTO CHMXaeT 3aM6THOCTb CTpeAAK)- 
tpero Ha none 6oa. Otjimhmô nyriM T46M 
OT T-46 b pepenType cocTaBOB, oôecne- 
HMBaiOUJMX BblHOC TpaCCMpOBaHMA Ha 
50-120 m, - SonbuJMe cpoKM coxpaHAe- 
moctm (6onee 25 neT), noBbiiueHHaA Ha- 
AexHOCTb BoennaMeHeHMA.

MaTepMan TMnb3bi - ÓMMeTann mam 
crane c naKMpoBKOii.

OKpacKa nynn - senenaA BeptuMHKa.

The cartridge is used against person­
nel, for target designation and arbitrary 
correction, and to ignite flammable 
materials.

The T-46M tracer bullet is similar to the 
parent T-46; it includes a lead core and a 
bimetallic sleeve filled with bimetallic- 
encased incendiary and tracer chemi­
cals. The upgraded bullet begins tracer 
action at 50m to 120m from the shooter 
to increase concealment. The main 
improvement over the T-46 is better 
chemicals that ensure the tracing delay, 
have a prolonged shelf life (up to 25 
years), and provide higher ignition prob­
ability.

Shell material - bimetallic or varnished 
steel.

The tip of the bullet is painted green.

xapaKTepkiCTHKH

Macca, r:
narpoHa 22,0
nynn 9,65
aapapa 3,2

ÆnMHa, mm

naTpoHa 77,6
nynn 38,1

HaianbHas CKopocTb, m/c 805
Cpepnee MaxcuManbHoe pasneHMe
nopoxoBbix raaoB, kt/cm2 He 6onee 2900
KyHHOCTb dpenbSbi, P», cm

Ha flanbHOCTM 300 m He 6onee 15
AanbHOCTb TpaccnpoBaHMA, m 1000

Weight, g:
cartridge 22.0
bullet 9.65
charge 3.2

Length, mm
cartridge 77.6
bullet 38.1

Muzzle velocity, mps 805
Average maximal
gas pressure, kg/cm2 maximum 2,900
Density ot fire at 300m, Rso, cm maximum 15

Tracer action distance, m 1,000

7,62-mm BkiHTOBOHHbiM naTpoH (7T2M) 
C MO,qepHH3HpOBaHHOI4 Tpaccupytoineii 
nyneii T-46M

The 7.62-mm (7T2M) rifle 
cartridge with the upgraded 
T-46M tracer bullet

npeAHa3HaHeH atia nopa- 
X6HMA XMBOM CMAbl PpOTMB- 
HMKam peneyKasaHMA. Paapa- 
6ot3h Ha 6aae 7,62-mm bmh- 
TOBOHHoro naTpoHa mha- 7T2. 
BpeMA TpaCCMpOBaHMA co- 
xpaneHo Ha ypoene wTaTHoro 
naTpoHa mha- 7T2 m cociaB- 
AAeT He Meuee 2,9 c atia 90% 
nynb.

KoHCTpyxpMA nynn c npM- 
MeHeHMeM HOBbix Tpaccppy- 
totpero MFC-91 m Bocnna- 
MeHMTenbHoro B3CO-9M

The cartridge is used 
against personnel and for tar­
get designation and arbitrary 
correction. The Index 7T2M 
rifle cartridge was derived 
from the Index 7T2 cartridge, 
with the same tracer action 
time (minimum 2,9sec for 
90% of bullets shot).

A new bullet architecture 
with new tracer (MGS-91) and 
incendiary (VZSF-9M) chemi­
cals ensures the use of a uni­
fied hermetic packing tech-

Tpynna 13 Boenpnnacbi, Soeebie nacre paner « sspbiBHarbie aeinecraa Group 13 Ammunition and explosives



6oenpnnacbi BOopyxeHMs CyxonyTHbix boück Army Munitions

cocTaBOB no3BonaeT npMHATb e/jMHyio repMoynaxoBKy An a 
Bcex BMHTOBOHHblX naTpOHOB. FlpMMeHAeTCA npn CTpenbÔe M3 
7,62-mm nyneweTOB DKM, DKMC, ITKMT, DKMB, MK, ÜKC, 
FIKT, DKB, rLUr-7,62, CrM-5, CriVI-3, a TaKxe CHarinepcKMx 
bmhtobok CB/],, CB/J.C. OôecneHMsaeT bbihoc Hanana TpaccM- 
poBaHMA Ha 50-120 m ot cpeaa Kanana CTBona. Hto He oo3bo- 
naeT npoTMBHMKy onpeAenMTb mc cto HaxoxAOHMA CTpenaio- 
mero m CHMxaeT 3acBeTKy hohhoto npMuena. He coxpatnaeT 
pecypc ctbojiob opyxna.

OKpacKa nynM - senenaa BepLUMHKa.

nique for all rifle cartridges. The cartridge is compatible with 
the 7.62-mm PKM, PKMS, PKMT, PKMB, PK, PKS, PKT, PKB, 
GShG-7.62, SGM-5, and SGM-3 machine guns and SVD and 
SVDS sniper rifles. The upgraded bullet begins tracer action at 
50m to 120m from the shooter to increase concealment, pro­
duces a low light strike on night sights, and extends the barrel 
service life.

The tip of the bullet is painted green.

TaKTHKo-TexHunecKHe xapaKTepMCTMKM

Kann6p, mm

Annua narpOHa, mm

Macea, r.:
narpoHa
nynn

CxopocTb nonera nynu Va®, m/c

KyHHOCTb crpenbSbi
Ha aa/ibHOCTu 300 m, Rw®, cm 
BeriMHMHa BbiHOca rpaccnpOBaHns, m

BpeMA TpacckipoBaHus, c
Tnabsa

7,62x54
77,1

23,1
9,4
805

He 6onee 15 
50-120
3
SMMeiannMHecKan

Caliber, mm 7.62x54
Cartridge length, mm 77.1
Weight, g:

cartridge 23.1
bullet 9.4

Bullet velocity Va», mps 805

Density of fire at 300m, Rso», cm maximum 15

Tracer action start
distance, m 50-120
Tracer action time, sec 3
Shell material bimetallic

7,62-mm BMHTOBOHHbiü CHawnepcKwii 
narpoH (7H1)

The 7.62-mm sniper rifle 
cartridge (7N1)

npeAHasHaweH aha nopa- 
XeHMA OAMHOMHbIX XMBbIX 
uejieñ m HebpoHnpoBaHHOM 
TeXHMKM Ha AaabHOCTM AO 
1000 M. ripMMeHAeTCA npM 
CTpenbbe M3 CHaiinepcKMx 
BMHTOBOK CB/],, CBflC.

riynsa 6e3 OKpacKM.

The cartridge is used 
against individual personnel 
and unarmored targets at up 
to 1,000m. Compatible with 
SVD and SVDS sniper rifles.

The bullet is not painted.

Kannóp, mm 7,62x54
Macea, r:

narpona 22
nynu 9,75

flnuHa naTpoHa, mm 77
Hana/ibHaa CKopocTb, m/c 823
CpeflHee MaKCUManbHoe flaenenue
nopoxoBbix ra3OB, Mila ne Sonee 284,4
KyHHOCTb CTpenbÔbl
Ha «anbHOCTu 300 m, R>w, cm He 6onee 8
Punbsa SnMeTannnHecKas

Caliber, mm 7.62x54
Weight, g:

cartridge 22
bullet 9.75

Cartridge length, mm 77
Muzzle velocity, mps 823
Average maximal gas
pressure, MPa maximum 284.4
Density of fire at 300m, R™, cm maximum 8

Shell material bimetallic

7,62-mm cneqwajibHbiM naTpoH (Cfl-4)
npeAHasHaneH aha SeciuyMHOM m SecnnaweHHOM CTpenb- 

6bi Ha AaribHOCTM ao 50 m. npMMeHneTcn npn CTpenbbe M3 
HMCToneTa flCC m Hoxa HPC-2. fl y rm 6ea OKpacKM.

The 7.62-mm special cartridge (SP-4)
The cartridge is used against personnel at up to 50m in special 

operations, provides silent and flameless fire. Compatible with 
the PSS automatic pistol and NRS-2 special operations knife.

The bullet is not painted.

Tpynna 13 Boenpunacbi, Ooesbie sacra paKer w sspbiasaTbie aeinecraa Group 13 Ammunition and explosives
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Boenpunacbi k CTpenKOBOMy BOopyxeHwo Firearms ammunition

TaKTMKO-TeXHWMeCKMe XapaKTepHCTHKW

Kanuöp, mm

Macca, r:
7,62x41,5

naTpoHa 24
nyPM 10

AnriHa narpoHa, mm 42
HaHaribHart cxopocTb, m/c
CpepHee MaxcwManbHoe flasnenne

195-205

nopoxoBbix rasos, Mila 
KyHHOCTb CTpenbObi

He 6onee 270

Ha AäPbHOCTU 25 M, Rso, CM 
flpoÔMBaeT Ha AanbHocTftx, m:

He Sortee 5,5

apMeiicKMM tuneM CLU-1
naxeT m3 4 cyxnx cocHOBbix aocox

25

TO11U4MHOM 25 MM 25
rnnb3a önMeTanrtuHecxast

Caliber, mm 7.62x41.5
Weight, g:

cartridge 24
bullet 10

Cartridge length, mm 42
Muzzle velocity, mps 195-205
Average maximal gas pressure, MPa maximum 270
Density of fire at 25 m, Rso, cm maximum 5.5

Penetration distance, m:
CLU-1 helmet 25
four dry 25-mm deal boards stuck
together 25

Shell material bimetallic

7,62-mm peBOBbBepHbiii narpoH c nynew 
CO CBWHMOBbIM CepAeHHWKOM (57-H-122)

The 7.62-mm revolver cartridge 
with a lead-core bullet (57-N-122)

npeziHaaHaHeH ahh nopaxenwa xmbom cm/ibi.
naTpOH COCTOMT M3 LlM/IMHAPMHeCKOM TMJIb3bl C BblCTynatO- 

tUMM 4»ianueM, xancionn, sapaßa m obononeHHOM nynM co 
CBMHuoBbiM cepflOHHMKOM. B coöpaHHOM naTpoHe nyrm non- 
HOCTbio yTonneHa b ruabse m AonoriHMTenbHO 4>MKCMpyeTC9 
KepHeHMewi b Aeyx TOHxax. Flynn MMeeT nnomaaxy Ha BepuiMH- 
Ke flMaweTpoM okojio 4 mm, cnoco6cTByiom,yio nosbiLueHMio 
ocTaHaB/iMBaiotnero aomctbmh, a TaKxe yBoriMHMBaiomyio 
paccTOBHMe OT oBpeaa rMribSbi ao boplumhkm nynM. B nepMOA 
cepMMHoro npon3BOACTBa (ao 1989 r.) b orpaHMHeHHbix kobm- 
necTBax 6bin BbinymeH paa MOAn<t>MxauMM narpoHa - co 
CTanbHOM ™nb3OM, nynen co CTa/ibHbiM cepAeiHMKOM, ny/ieM 
OT nMCToneTHoro naTpOHa 57-H-134C, c yMeHbtueHHbiM 3a- 
pnAOM m AP-> OAHaKO ohm He nonysMBM pacnpocTpaHOHMA.

TMPb3a naiyHHaH. lì y rm 6e3 oxpacKM.

The cartridge is used against personnel.
The cartridge includes a cylinder shell with a protruding 

belt, a primer, a propelling charge, and a jacketed lead core 
bullet. The bullet is encased into the cartridge and addition­
ally fastened by two-point punching. The tip is flat (around 
4mm in diameter) to increase the neutralizing action and the 
distance between the rear end of the shell and the tip. The 
cartridge had been mass-produced until 1989 and was 
derived into several rare versions: a cartridge with a steel 
bullet, steel core bullet, cartridge with the bullet from the 
57-N-134S pistol cartridge, a cartridge with a reduced- 
charge bullet, and others.

Shell material - brass.
The bullet is not painted.

12.2
6.85
0.54-0.89

Basic Characteristics

Macca, r:
narpona 12,2
nynn 6,85
3apaAa 0,54-0,89

AhMHa, mm:
naTpoHa 38,73
nynu 16,3

HanaribHas CXOpOCTb, m/c 285
CpeAHee MaxcuiMaribHoe nasrieHne
nopoxoBbix ra3OB, kf/cm2 He 6onee 1085
KyHHOCTb CTpenbôbi
Ha AanbHOCTM 25 m, Rm, cm He 6onee 4

Weight, g: 
cartridge 
bullet 
charge

Length, mm: 
cartridge 
bullet

Muzzle velocity, mps 
Average maximal gas 
pressure, kg/cm2
Density of fire at 25m, Rso, cm

38.73
16.3
285

maximum 1,085
maximum 4

Knacc 1305 Boenpnnacbi h apnumepuiicKMe BMcrpanbi xanuOpoM «o 30 mm axnxNHTenbHo Class 1305 Ammunition, through 30 mm
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Boenpwnacbi Boopyxenna CyxonyTHbix bomck Army Munitions

7,62-mm BMHTOBOHHbiki naTpoH c nyneii 
CO CTanbHblM CepfleHHMKOM nnc

The 7.62-mm rifle cartridge with 
a steel-core bullet

npeflHaaHaseH ana nopaxeHM« xmbom cm- 
jibi n orHeBbix cpeßCTB npoTMBHMKa. Paspa- 
6ot3h ans aaweHbi naTpoHOB c nerKOM ny- 
neCi (II), uMeBiueìi cbmhuobbim ceppeHHMK.

Flynn co CTanbHblM cepaeHHMKOM (line) 
MMeeT ÖMMeTannnHecKyio obonoHKy m cep- 
iteHHMK M3 HM3KOyrnepOflMCTOii MATKOM CTanM 
MapKM 10, Mio noBbituaeT npoÖMBHyio cnocob- 
HOCTb nynM. Ana yMeHbtueHMA ycMnMA npw 
BpeaaHMM nynM b Kanan CTBona Mexpy cep- 
aesHMKOM M oßonoHKOM pacnonoxena cbmh- 
poBan pyöawKa. AoHHaA nacTb nynM - kohm- 
necKas. B 1989 r. HaHanocb cepMMHoe npoM3- 
BOflCTBO naTpoHOB c nyneií CT-M2. Flynn MMe­
eT TepMoynpoHHeHHbiM ceppeHHMK ôonbuieM 
no cpaBHeHMio c HDC Maccbi m b 1,5 pasa nyn- 
Luyio npoÖMBaeMOCTb.

MaTepMan TMnbSbi - ÔMMeTann MnM CTanb c 
naKMpOBKOM.

FlaTpoHbi BbinycKaiOTca 6e3 o6omm 
(57-H-323C) MnM b oboMMax (57-H-223C). 
nocneflHMe npeflHa3HaneHbi ana CTpenbbbi m3 
MarasMHHbix bmhtobok m KapabMHOB.

Ao 1978 r. BKnioHMTenbHO BeptiiMHKa nynM 
Jine OKpauiMBanacb b cepeöpncTbin peeT,
nocne 1978 r. OKpacKa BepuiMHKM nynM He npoM3BOflMTcn.

The cartridge is used against personnel and 
weapons and replaces lighter cartridges with a 
lead-core bullet.

The steel-core bullet has a core made of 
soft low-carbon Steel 10 and a bimetallic 
outer jacket, which raises its penetration 
capability, and a lead inner jacket to dimin­
ish the rifling friction. The bottom of the bul­
let is conical.

Mass production of the cartridge with the 
ST-M2 bullet began in 1989. the bullet has a 
thermal-hardened core that gives it a 50-% 
penetration advantage over the traditional 
one.

Shell material - bimetallic or varnished 
steel.

The cartridges are delivered in a bulk 
(57-N-323S) and in clips (57-N-223S) for 
easier charging of magazine-fed rifles and 
carbines.

Until 1978, the tip of the steel-core bullet 
had been painted silver. Since 1978, the bullet 
has not been pained.

Basic Characteristics

Macca, r:
naTpoHa 21,8
cyan 9,6
sapnaa 3,15

Annua, mm

naTpoHa 77,16
nynn 32,3

HaHanbHaq CKopocTb, m/c 820-835
Cpeanee MaxcnManbHoe nasneHne
nopoxoBbix rasoB, kt/cm2 He 6onee 2900
KyHHOCTb CTpe/lbÓbl
Ha aa/ibHOCTM 300 m, R so, cm He bonee 9

AanbHOCTb npOÓMTMH, M
CTajibHoro nncTa Ct3 ToninuHon 6 mm 520
öppnexnneia 6X85T 110

Weight, g: 
cartridge 
bullet 
charge

Length, mm 
cartridge 
bullet

Muzzle velocity, mps
Average maximal gas 
pressure, kg/cm2
Density of fire at 300m, R», cm

Effective penetration 
distance, m
6-mm St3 steel plate

6Zh85T armor vest

21.8
9.6
3.15

77.16
32.3
820-835

maximum 2,900
maximum 9

520

110

7,62-MM BIIHTOBOHHbIM FiaTpOH 
c ópoHeóoMHO-Tpaccwpytomeií 
nyneii BT-90

The 7.62-mm rifle cartridge
with a BT-90 armor-piercing/tracer 
bullet

FlpepHaaHaieH Ann nopa- 
xohma xmbom cMhbi, ueneyxa- 
33HMA M KOppeKTMpOBKM OTHA, 
MOXeT MC00nb30B3TbCA AOA 
ssxxchma jierKOBOcnnaMe- 
HAIOLpMXCA M rOpiOHMX M3T6- 
pManoB.

riaTpOH C ÖpOHeÖOMHO- 
TpaccupytoipeM nyneii (7BT1 ) 
paspaöoTaH Ha 3aMeny na- 
TpoHOB 7T2 m 7T2M. Bpone-

The cartridge is used 
against personnel, for target 
designation and arbitrary cor­
rection, and to ignite flamma­
ble materials.

The cartridge with an 
armor-piercing/tracer bullet 
(7BT1) was designed to 
replace the 7T2 and 7T2M 
cartridges. The BT-90 armor- 
piercing/tracer bullet carries

Tpynna 13 Boenpxnacbi, fioeabie sac™ paner x sapaiasarbie eemecraa Group 13 Ammunition and explosives
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Boenpunacbi k CTpenKOBOMy BOopyxeHwo Firearms ammunition

ôoiiHO-TpaccMpyioinaA nyns 6T-90 Hapafly c BoennaMenn- 
TenbHbiM n TpaccwpyioiHHM cocraBaMM MMeeT octpoko- 
HeHHbiíí ciaabHOki aaKaneHHbiki cepaenHUK H3 era run Y12A. 
nyna oßecnesuBaeT BbiHoc Hawara ropenna Tpaccwpyio- 
mero cocTasa Ha yaaneHMe 50-120 m ot ayjibHoro cpeaa 
opyxwq, HTO CHuxaer 33MeTH0CTb crpenmomero Ha none 
60s.

Marepwan rwnb3bi - ôinMerann.
OxpacKa nyrm - senenas BepiuMHKa.

incendiary and tracer chemicals and a sharpened hardened 
steel core of the high-strength U12A steel. The tracer action 
begins at 50m to 120m from the shooter to increase con­
cealment.

Shell material - bimetallic.
The tip of the bullet is painted green.

TaKTMKO-TeXHHHeCKMe xapaKTepwcTHKM

Macca, r:
naipoHa 
nynm 
aapwa

flnnHa narpoHa, mm

HasaribHafl CKOpocib, m/c

CpeaHee MaxcnManbHoe ßaeneHMe 
nopoxoBbix rasoB, kc/cm’
KyHHOCTb CTpenbßbi, 
Ha AanbHoc™ 300 m, Pm, cm 

flanbHOCTb npoÔMTHB OpoHennwTbi 
TO/ILUHHOM 10 MM C BepOBTHOCTblO 80%, M

22,95
10,39
3,15
77,6
815

He 6onee 2900

He 6onee 15

300

Weight, g:
cartridge 22.95
bullet 10.39
charge 3.15

Cartridge length, mm 77.6
Muzzle velocity, mps
Average maximal gas

815

pressure, kg/cnT maximum 2,900
Density of fire, Rso at 300m, cm maximum 15
Tracer action distance, m 
Effective penetration distance 
on a 5-mm armor plate

1,000

(0.8 penetration probability), m minimum 300

7,62-MM BMHTOBOWHblM ÔpOHeÔOÙÎHO-
TpaccnpyK>mnii naTpoH 7BT1

The 7.62-mm Index 7BT1 
armor-piercing/tracer rifle cartridge

npeAHasHaseH /yin nopaxeHHs Boopy- 
xeHwa m nerKoßpoHMpoBaHHori tcxhhkw 
npoTHBHuiKa. BbinoriHeH Ha 6ase niTaiHoro 
Tpaccwpyioinero narpoHa 7T2M.

BpeMH TpaccMposaHMH coxpaneHO Ha 
ypoBHe HOBoro uuaTHoro naTpoHa 7T2M u 
cocTaBJineT He Menee 2,9 c y 90% nynb.

npuMeneHHe öponeöoMHoro naTpona 
7BT1 He coKpamaeT pecypc ctboaob opy- 
xna.

Hanano Tpaccuposannn nynb KOHCTpyK- 
TMBHO BblHOCHTCfl H3 flahbHOCTb 50-120 M 
38 AynbHbiii cpe3 y 90% nynb, sto He no3- 
BonaeT npoTWBHHKy oßnapyxHTb cipena- 
toimero h yMeHbtuaeT sacBerxy Honnoro 
npuiuena.

risTpoH 7BT1 no 6poHe6oùiHbiM cboííct- 
B3 npeBOCXOAMT UJTSTHblM BMHTOBOHHblÜ 
nsipoH 57-H-323C n 33MenneT coöoü na- 
TpoHbi 7,62-mm c nynsMW CTM m T-46M, 
o6i>eAMH?i9 hx CBOñCTBa no ôponenpoôu- 
BaeMOCTM n TpsccHpossHmo.

The cartridge derived from the traditions! 
Index7T2M tracer cartridge is used against 
personnel and light armor. Has the same 
tracer action time as the 7T2M - minimum 
2.9sec for 90% of bullets.

The bullet begins tracer action at 50m 
to 120m from the shooter to increase 
concealment, produces a low light strike 
on night sights, and extends the barrel 
service life.

The Index 7BT1 cartridge is superior to 
the traditional Index 57-N-323S rifle car­
tridge in terms of armor penetrating 
capability and is actually a replacement 
for the 7.62-mm cartridges with the STM 
and T-46M bullets, thanks to its com­
bined armor penetrating and tracing 
capabilities.

ÆanbHOCTb 80% npoöuins 5 mm nuera 
n3 manu Ct3, m 500
flanbHOCTb 80% npoÔMTMS 6poHennnTbi
MapKH 2n ronmnHOii 5 mm, m 200

Effective range
(0.8 penetration probability), m
5-mm St3 GOST 380-94 steel plate 500
5-mm 2P armor plate GOST V 21967-90 200

Tpynna 13 Boenpnnacbi, âoesbie naern patter w sapbiBHarbie aemecraa Group 13 Ammunition and explosives



6oenpnnacbi BOopyxeHMH CyxonyTHbix bomck Army Munitions

7,62-MM BMHTOBOHHblki CHâMnepCKUlM
narpoH (7H14) c ópoHeóoÜHOM nyneü

The 7.62-mm sniper rifle (7N14) 
cartridge with an armor-piercing bullet

npe,QHa3HaHeH ana nopaxem/m oanHOH- 
Hbix xMBbix ueneii n nerxoSpoHwpoBaHHori 
TexHMKM Ha aanbHOCTM ao 1000 m npH 
CTpenbSe M3 CHaünepcxMx bwhtobox CBfl, 
CBflC.

narpOH HBjineTCH MoaepHHSupoBaH- 
HbiM BapuiaHTOM BHHTOBOHHoro CHaiinep- 
CKoro naipoHa 7H1. MoaepHHaaqHR na- 
TpoHa 3aKmoHanacb b 3aMene cepaeMHu- 
Ka nynn. Bmscto craporo cepaeHHiixa 
6bUl pa3pa6OT3H HOBblid - OCTpOXOHeHHOÍÍ 
cJropMbi M3CTanu yi2AcaonotiHMTenbHoii 
TepMMHecKOii oOpaSoTKoPi. HoBbiii na- 
TpoH He ycTynaeT no xy4H0c™ CTpenbSbi 
naipoHy 7H1 h oSecneMMBaeT TpeOosa- 
hhb no conpstraeMOc™ TpaexTOpnw.

B narpoHe 7H14 npw coxpaneHHH 
KytHOCTK R100cp = 8 cm Ha flMCTaHUMn 
300 m aoSaBneHbi 6poHe6oííHbie cbom- 
CTsa naipoHa 7,62-mm c nyneùi CTM 
(una. 57-H-323C). He TpeôyeTflonoBHH- 
TenbHoii npncTperixn CHaPinepcxMX bmh- 
tobok nocne npHMeneHMH narpOHa 7H1.

CnaiinepcKMki naipoH cneqnanbHO He 
MapKHpyeTca, ho Ha xapTOHHbie m/im 6y- 
MaxHbie naHKM, MeTannwHecxue xopoSxn 
m aepeBBHHbie bluhkm xpoMe HaanwcH 
«CnaiínepcKMe» HaHOCMTca nepHan no- 
noca.

Flynn 6e3 oxpacxui.

The cartridge is used against personnel 
and armored vehicles at up to 1,000m. 
Compatible with the SVD and SVDS sniper 
rifles.

The cartridge has been derived from the 
7N1 sniper rifle cartridge as the core was 
replaced by a new sharpened U12A steel 
sharpened and hardened core. The new 
cartridge follows the trajectory of the 7N1 
and provides the same density of fire. At 
R100av = 8cm at 300m, 7N14 penetrates 
armor as the Index 57-N-323S 7.62-mm 
cartridge and does not require additional 
adjustment fire for snipers used to the 
7N1.

The bullet is not painted.
Sniper rifle cartridges are not specially 

marked but all packages are marked with 
the word «Snaiperskie» (Sniper) and with a 
black stripe.

21,9
9,8
77,16
830

¡ic Characteristics

Macea, r:
naipoHa
nynn

flanna naipona, mm

HaHanbHaa cxopocTb, m/c

CpeAHee MaxcuMaobHoe flasnenne 
nopoxoBbix rasos, xr/CM2 He Sanee
KyHHOCTb CTpe/lbSbl
Ha flanbHOCTu 300 m, Rim, cm 
flanbHOCTb npoÔMTwa cranbHoro nuera 
TOniUMHOii 5 MM C BepOHTHOCTbK) 80%, M 
flanbHOCTb npoÓMTMa SpoHennmbi 
MapKH 2f1 ToniuMHOñ 5 mm

C Bep09TH0CTbK> 80%, M

2900

He Sonee 8

650

480

Weight, g:
cartridge
bullet

Cartridge length, mm

Muzzle velocity, mps

Average maximal gas 
pressure, kg/cm2 maximal

Density of fire at 300m, R™, cm

Effective penetration distance

5-mm steel plate
(0.8 penetration probability), m

5-mm 2P armor plate
(0.8 penetration probability), m

21.9
9.8

77.16

830

2,900 

maximum 8

650

480

7,62-MM BHHTOBOHHbll/i XOJ1OCTOÍÍ 
narpoH (57-X-340)

The 7.62-mm rifle blank cartridge 
(57-Kh-340)

npeaHasHaneH Ann uMi/iraunn 3ByxoBoro 304>exTa 
CTpenbôbi. ripHMeHneTcn npn CTpenbSe M3 Bcex bmaob 
LiJTaTHoro opyxMS no a 7,62-mm BHHTOBOHHbiri narpoH, 
aBMaqnoHHoro nyneMera rLLir-7,62. flpn CTpenbSe xo- 
nocTbiMH naTpoHaMM H3 aBTOMaTHHecxoro opyxnrt Ha aynb- 
Hyio nacTb CTBona HaBUHHMBaeTcn cneqManbHart BTynxa m 
npnMeHAioTCfl AononHHTenbHbie npncnoco6neHHfl, npe^y- 
CMOTpeHHbie COOTBeTCTBytOLUMMW HaCTaBneHHJIMM no 
CTpenxoBOMy aeny.

The cartridge is used for training. Compatible with all 
weapons firing the 7.62-mm rifle cartridge and the GShG-7.62 
aircraft machine gun. Firing blank cartridges requires a special 
plug screwed onto the muzzle to ensure gas pressure suffi­
cient to power gas-operated weapons and disintegrate the 
dummy bullet, and other special devices according to relevant 
regulations.

Tpynna 13 Boenpunacti. Soeabie sacra palter h Bapbiasarbie aemecraa ¡roup 13 Ammunition and explosives
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Boenpunacbi k CTpenKOBOMy Boopyxenwo Firearms ammunition

TaKTHKO-TexHMHecKMexapaKTepMCTMKM

Kanu6p, mm

Macca naipoHa, r 
flama narpoHa, mm 
Fivibaa

7,62 x 54
10,8
53,7
6nMeTa/innHecKae

Caliber, mm 
Cartridge weight, g 
Cartridge length, mm 
Shell material

7.62x 54
10.8
53.7 
bimetallic

7,62-mm yseÓHbiíí naTpoH (57-H-231YH) 
oópasqa 1943 rofla

npe/iHa3HaHeH ann oSysennn npaennaM aapnxaHna ecex 
BH/joB opyxum non, 7,62-mm naTpoH oSpaaqa 1943 rofla, fly- 
na 6e3 OKpacxn.

The 7.62-mm training 1943 cartridge 
(57-N-231 UCh)

The cartridge is used for magazine filling training. 
Compatible with all weapons firing the 7.62-mm 1943 car­
tridge. The bullet is not painted.

Kanu6p, mm

Macca, r:
naipoHa
nynn

flnnna narpona, mm 
Tnnbaa

7,62x39

14,8
8,0
56
ÓMMeTanjiHHecKan

Caliber, mm 7.62x 39
Weight, g:

cartridge 14.8
bullet 8.0

Cartridge length, mm 56
Shell material bimetallic

7,62-mm BkiHTOBOHHbiM yHeÓHbiü naTpoH 
(57-HE-YH)

The 7.62-mm rifle training cartridge 
(57-NE-UCh)

TlpeflHa3HaHeH arm obyte- 
HH9 npaBMJiaM sapaxannn 
ecex BMflos ujTaTHoro opyxna 
nOfl 7,62-MM BMHTOBOHHbM 
naTpoH n CHapnxeHna nyne- 
MeTHbix nem.

The cartridge is used for 
magazine and cartridge belt 
filling training. Compatible with 
all weapons firing the 7.62-mm 
rifle cartridge.

Tpynna 13 Boenpnnacbi, Soesbie nacra paxer « aspuenaibie aemecTaa Group 13 Ammunition and explosives



Boenpwnacbi Boopyxenua CyxonyTHbix bomck Army Munitions

KaanOp, mm

Macca, r:
naipoHa
cyan

flanwa naTpoHa, mm 
Tunbsa

7,62 x 54

18,7
9,6
77,1
ÖMMeiannnHecKaii

I Bas ic Characteristics j

Caliber, mm 7.62x54
Weight, g:

cartridge 18.7
bullet 9.6

Cartridge length, mm 77.1
Shell material bimetallic

7,62-mm nwcToneTHbiii naTpoH 
c nyjiew co CTaubHbiM cepaeHHMKOM 
(57-H-134C wnw 57-H-132C)

The 7.62-mm pistol cartridge 
with a steel-core bullet 
(57-N-134S or 57-N-132S)

npeflHasHaneH ana crpeaböbi m3 nncToaera TT, aawMaTOB 
nnLU M nnc. nynn 6ea OKpacKM.

The cartridge is compatible with the TT pistol and PPSh and 
PPS submachine guns. The bullet is not painted.

TaKTMKO-TexHKHecKHe xapaKTepucTMKM

Kaan6p, mm 7,62x25
Macca, r:

narpoHa 10,3
cyan 5,5

flanHa, mm:
narpoHa 34,85
cyan 16,3
rnnb3bi 24,70

HanaabHas CKopocrb, m/c 415-445
KyHHOCTb CTpenböbi
HaaaabHOCTM 100 m, R», cm He 6oaee 10

fnabaa 6nMeTaaanHecKaa
nan aaTyHHaa

7,62-mm yqeÓHbiii 
nwcToneTHbiü narpoH (7X6)

The 7.62-mm pistol training 
cartridge (7Kh6)

ripe,pHa3HaMeH aha obyaeHns npasnriaM cnapaxeHna Ma- 
rasuHOB nncToneTOB TT w aBTOMaiOB nnLU, nnc. nyns 6e3 
OKpaCKM.

The cartridge is used for magazine and cartridge belt filling 
training. Compatible with the TT pistol and PPSh and PPS sub­
machine guns. The bullet is not painted.

Group 13 Ammunition and explosivesTpynna 13 Boenpunacbi, Soesbie hscth paxer h espbiBwarbte aeiuecrsa
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Boenpunacbi k CTpenKOBOMy BOopyxeHwo Firearms ammunition

Kanu6p, mm

Macea, r:
9x18

naTpoHa 9,7
nynn 6

flnuna narpoHa, mm 25
HanaribHafl CKopocTb, m/c 
Cpeanee MaxcwManbHoe

298

aaeneHne nopoxoBbix rasos, Mfla 
KysHOCTb CTpenbôbi

He 6onee 117,7

Ha aanbHOCTM 25 m.Rso, cm 
ZlanbHOCTb npoônTMA CTanbHoro

He 6onee 3,2

ancra Ct3 TonuMHOñ 1,3 mm, m 20
Fnnb3a ÖMMeTannniecKa«

Caliber, mm 9x18
Weight, g:

cartridge 9.7
bullet 6

Cartridge length, mm 25
Muzzle velocity, mps 298
Average maximal gas
pressure, MPa maximum 117.7
Density of fire at 25 m, Rso, cm maximum 3.2

Effective penetration distance
on a 1,3-mm St3 steel plate, m 20
Shell material bimetallic

9x19-mm nwcToneTHbiM narpoH (7H31) 
c 6poHe6oMHoii nyneui

The 9x19-mm pistol cartridge with 
an armor-piercing bullet (7N31)

ripe,QHa3HaHeH arm nopa- 
X6HH9 2KMBOM CMhbl npoTMB- 
HMKa, B TOM HUCJie OCHaujeH- 
HOÜ CpeflCTBaMM HHAHBHfly- 
anbHOii öpOHeaauuHTbi, npn 
CTpenbße H3 9-mm Manoraba- 
puiTHoro nucToaeia FLU-18, 
nucToaeroB-nyaeMeTOB 
nn-90M1, Fin-2000 M flpyrnx 
oöpaauoB CTpeaKOBoro opy- 
xwa, paapaöoTaHHbix noa na- 
TpOH «Para».

OxpacKa nyaw - nepuan 
BepiuwHKa.

The cartridge is used against 
personnel protected by armor 
vests. Compatible with the 9- 
mm compact GSh-18 pistol 
and the PP-90M1, PP-2000 
submachine guns and other 
weapons firing the Para car­
tridge.

The tip of the bullet is paint­
ed black.

Kanwöp, MM 9x19
Annua narpOHa, mm 
Macca, r:

29,6

naTpoHa 8,2
nynu 4,2

CKopocTb noneTa oynn, m/c 
KyHHOCTb CTpenbÖbl

535-570

Ha aanbHOCTH 25 m, Rw cP, cm 
flanbHOCTb npoóMTufl nyneñ, m:

CTanbHoro nucTa MapKn Ct3,

Menee 3,2

TOniUklHOÙi 8 MM 15
öpoHexnneTa 2-ro ypoBHs saiunTbi

Heo6xoanMoe nopaxaiomee aeñcTBne cyan
60

oSecnennBaeTCS Ha aanbHOCTnx, m p.0 150
fnnb3a 6nMeTannnHecKas

Caliber, mm
Cartridge length, mm
Weight, g:

cartridge
bullet

Bullet velocity V1 Oav, mps
Density of fire at 25 m, Rw«, cm

Effective penetration
distance, m:

8-mm St3 steel plate
Level 2 armor vest

Effective penetration action 
distance, m
Shell material

9x19
29.6

8.2
4.2
535-570
maximum 3.2

15
60

up to 150 
bimetallic

9x21-mm nwcTOJieTHbiii naipoH (7H29) 
c nyneñ co CTanbHbiM cepaenHMKOM

ripeflHasHaHeH ann nopaxeHun xmbom cnnbi npoTMBHMKa, b 
tom nncne ocHaiaeHHOñ cpeacTBaMn nHanBnayanbHOñ öpone- 
3amnTbi, npn CTpenböe ns 9-mm caMosapn/iHoro nucToneTa

The 9x21-mm pistol cartridge with 
a steel-core bullet (7N29)

The cartridge is used against personnel protected by armor 
vests. Compatible with the 9-mm Serdyukov SPS automatic 
pistol, the 9-mm SR1 pistol and SR2 submachine gun.

Tpynna 13 Boenpnnacbi, Soesbie nacru paxer « aapbianaTbie aeutecTsa Group 13 Ammunition and explosives



Boenpwnacbi BOopyxeHMA CyxonyTHbix bomck Army Munitions

CepfliOKOBa CnC, 9-mm nucroneia CP1 n 9-mm nucToneTa- 
nyneweTa CP2.

OKpacKa nyoM - nepHan BeptunHKa.

The tip of the bullet is painted black.

Kannbp, mm 9x21
flnriHa naipoHa, mm 33.0
Macca, r: 

naipoHa 11.0
cyan 6.7

OopocTb noneia nynu, m/c 410
KyHHOCTb CTpenbÓbl
Ha flanbHOCTM 25 m, R«ot, cm Menee 3

ZtanbHOCTb npoönTMA nyneü, m: 
CTanbHoro nnera Mapxn Ct3, 
TOniUMHOM 8 MM 100
ôpoHexuneTa 2-ro ypoBHA aamuTbi 100

HeoßxoflMMoe nopaxaioipee fleücTBne nynn 
oSecneHMBaeTCA Ha AanbHOCTAx, m no 200
Fnnbaa ÖMMeiannuHecKaA

Caliber, mm 9x21

Cartridge length, mm 33.0

Weight,:
cartridge 11.0
bullet 6.7

Bullet velocity V10av, mps 410

Density of fire at 25m, Rs^., cm maximum 3

Effective penetration distance, m:
4-mm St3 steel plate 100
Level 2 armor vest 100

Effective penetration action
distance, m upto 200

Shell material bimetallic

9-mm naTpoH c nyneii noBbiLueHHoii 
npoónBaeMOCTw (7H21)

The 9-mm cartridge with an enhanced 
penetrating action bullet (7N21)

npeflHasHaHeH ane nopaxenna xmboîî ennui, 3ainMiijeHHOM 
cpeflCTBawn MHflMBMflyanbHOM bpoHeaammbi npn cipenbbe 
M3 HMCToneTOB TMna TIA (6D35).

Dyne nonyobonoHenHan, c oroneHHbiM CTanbHbiM cepiten- 
HMKOM.

TMnb3a - ÔMMeTannMHecKae.
OKpacKa nynu - nepnaa BepLUMHKa.

The cartridge is used against personnel protected by armor 
vests. Compatible with the PYa (6P35) pistols. The semi-jack- 
eted bullet carries an exposed steel core.

Shell material-bimetallic.
The tip of the bullet is painted black.

Macca, r:
naipoHa 
nynn

ftnuHa, mm

naipoHa
rnnb3bi

HanaabHaa CKopocib, m/c 
KyHHOCTb CTpenbÓbl
Ha flanbHOCTn 25 m, R», cm 

flanbHocTb nopaxeHMA peneri, 
sammueHHbix öpoHexnneTOM 
662 (X-68-2), m

9,3
5,2

29,7
19
470

He 6onee 3,0

25

Group 13 Ammunition and explosives

Weight, g:
cartridge 9.3
bullet 5.2

Length, mm
cartridge 29.7
shell 19

Muzzle velocity, mps 470
Density of fire at 25m, Rso, cm maximum 3.0

Effective penetration distance 
for targets protected by 
the 6B2 (Zh-68-2) armor vest, m 25
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Boenpunacbi k CTpenKOBOMy BOopyxeHwo Firearms ammunition

9-mm nMCToneTHbiM naTpoH (Cfl-7) 
c nyneii c nnacTMaccoBbiM 
CepAeHHMKOM

npeflHasHaseH Ana nopaxenua xmboíí cuntí. npmvieHaeTca 
npu CTpenbSe H3 nwcToneia MaKapoBa (nM). OKpacKa nynn - 
4>noneTOBan BepainHKa.

The 9-mm pistol cartridge 
with a plastic-core bullet 
(SP-7)

The cartridge is used against personnel. Compatible 
with the Makarov PM pistol. The tip of the bullet is painted 
violet.

Kann6p, mm

Macca, r:
naTpoHa
nynn

ZViMHa narpoHa, mm 
HaianuHaa CKopocrb, m/c 
CepaeHHnK nynn
Tnnbaa

9x18

8,0
6,0
25
420
nnacTMaccoBbiii
6nMeTannnHecKas

Caliber, mm 9x18
Weight, g:

cartridge 8.0
bullet 6.0

Cartridge length, mm 25
Muzzle velocity, mps 420
Core material plastic
Shell material bimetallic

9-mm nucTOJieTHbiM naTpoH 
(57-H-181C) c nyneii co CTanbHbiM 
CepfleHHUKOM OCT

ripeAHasHaweH ana nopaxeHWB xubom cnnbi Ha AanbHOCTM 
AO 50 M.

□arpón paapaóoTaH Ha ocHoee yKopoueHHOñ runb3bi 7,62-mm 
nncroneTHoro naTpoua Tuna 57-H-134 m nepBOHaaaabHO bhi- 
nycKanca c nyneii co CBWHLiOBbiM cepAeiHnKOM (fl) Maccoü 
6,1 r. B HacToamee epeivia b npou3BOACTBe HaxoAMTca naTpoH 
c nyneii (Hct), cocioauteü M3 öwvieTannMHecKOü obonoHKM, 
CTanbHoro cepAOHHWKa rpw6oBHAHoñ <t>opMbi m cbuhuoboü 
pyôaujKM.

Pnnb3a - 6uMeTannn4ecKaa.
flyna 6e3 OKpacKw.

The 9-mm pistol 
(57-N-181S) cartridge 
with a steel-core bullet

The cartridge is used against personnel at up to 50m.
The cartridge was derived from the 7.62-mm 57-N-134 

pistol cartridge 9the shell was shortened). At first it was 
made with a 6.1-g lead-core bullet but now a cartridge 
with a bullet including a bimetallic inner jacket, lead outer 
jacket, and a mushroom-shaped steel core is in produc­
tion.

Shell material - bimetallic.
The bullet is not painted.

Basic Characteristics

Tpynna 13 Boenpnnacbi, óoeebie nacra paxer « aspbiBHaTbie Bemecrsa

Macca, r:
narpOHa 9,7
nynn 6,0
aapana 0,25

flnnna, mm

naTpoua 25
rnnb3bi 18

HaHanbHaa CKopocrb nynn, m/c 315
CpeflHee MaxcnManbHoe naBnenne
nopoxoBbix ra3OB, kf/cm2 He 6onee 1200
KyHHOCTb CTpenbôbi
Ha aanbHOCTM 25 m, Rso, cm He 6onee 3,2

Weight, g: 
cartridge 
bullet 
charge

Length, mm 
cartridge 
shell

Muzzle velocity, mps 
Average maximal 
gas pressure, kg/cm2 
Density of fire at 25m, Rso, cm

9.7
6.0
0.25

25
18
315

maximum 1,200
maximum 3.2

Group 13 Ammunition and explosives



6oenpnnacbi Boopyxenna CyxonytHbix bomck Army Munitions

9-mm CHawnepcKHM cneunanbHbiki 
narpoH Cfl-5 (7H8)

The 9-mm specialized sniper 
cartridge SP-5 (7N8)

npe/jHasHaMen ana naSnpaTenbHoro no- 
paxeHMA xmbom CMPbi Ha aanbHOGTH ao 
400 m.

riaTpoH oOecneHnsaeT CHMxeHne tuyM- 
hocth Bbicrpena 3a ch e r AO3ByxoBou cko- 
pocTH nynM. HeoGxOAMMart 3<|>4>eKTMB- 
HOCTb aeftcTBHq no penui AOCTMraeTcn 3a 
CH6T OTHOCMTOAbHO SOAbtUOM Macchi, co- 
CTOAuneii H3 CTanbHoro w cbmhuoboto 
cepAesHMKOB m 6nMeTannn4ecKofi 060- 
noHKH. Cra/ibHOii cepAeHHMK pasMemeH B 
ronoBHOM MacTM nynM m mvieeT oxHBanb- 
Hyio 4)opMy, 3a hmm pasMemen cbmhuo- 
BblM CepAeMHMK. BHeUJHeOaAAMCTMHeCKMe 
xapaKTepMCTMKM nynn no3BonmoT Mcnonb- 
3OBaTb naTpoH Cn-5 b KanecTBe cnaiinep- 
CKoro. FMAb3a M3roTaBnMBaeTC9 no toxho- 
norMM rMAb3 7,62-mm naTpoHOB o6pa3u,a 
1943 r., 3a MCKniOHeHMeM oôxotma Aynbu,a 
AO OOJlbWerO, MOM B MCXOAHOM KOHCTpyK- 
AMM, AMaMeTpa.

TMnbsa - OMMerann mam cranb c naKM- 
pOBKOM.

nynA 6e3 oxpacKM.

The cartridge is used against personnel at 
up to 400m.

The silencing action of the cartridge is 
due to subsonic bullet speed. The killing 
effect at distances sufficient for special 
operations is balanced off by heavier bullet 
that includes a double steel/lead core and a 
bimetallic jacket. The front-looking ogival 
steel core is supported in the bottom by the 
lead core.

The ballistic characteristics of the bullet 
enable the use of the cartridge with special 
operations sniper weapons. The shell is 
made similarly to that of the 1943 7.62-mm 
cartridge but the neck is compressed to a 
longer diameter than that of the traditional 
cartridge.

Shell material - bimetallic or varnished 
steel.

The bullet is not painted.

TaKTHKO-rexHMHecKHe xa

Macca, r:
naTpOHa 23
nynki 16

ÆAMHa, MM
narpoHa 56
rnnb3bi 38,7
nynw 36,2

HaianbHas cxopocib, m/c 305-315
CpeAHee MaxcnManbHoe AaBneHwe
nopoxoBbix ra3OB, kc/cm2 He Sonee 2650
KyHHOCTb CTpenbSbi
wa AanbHOCTu 100 m, Rm, cm ne Sonee 7,5

flanbHOCTb npoÔMTws apMeüCKOro
uineMa CLU-1, m 400

Weight, g: 
cartridge 
bullet

Length, mm 
cartridge 
shell 
bullet

Muzzle velocity, mps

Average maximal gas 
pressure, kg/cm2

Density of fire at 100m, R», cm

Effective penetration distance 
on the SSh-1 helmet, m

23
16

56
38.7
36.2

305-315

maximum 2,650

maximum 7.5

400

9-mm nwcToneTHbiii narpoH (7H25) 
c ópoHeóoìÌHbiM cepfleHHHKOM

The 9-mm pistol cartridge with an 
armor-piercing core bullet (7N25)

npeAHasHaneH Ann nopa- 
XeHMH XMBOM CMAbl npOTMB- 
HMKa, 3aLAMAteHHOM CpeACT- 
BaMM MHAMBMAyaribHOM 6po- 
HeaaiAMTbi Ha AanbHOCTnx ao 
25 m. flpMMeHneTcn npn 
CTpenbSe M3 nncToneTOs Ma- 
KapoBa (FIM), flMM, Ctomkh- 
Ha (AflC), nncToneTOB-ny/ie- 
motob nn-90, nn-90M m ap-

OxpacKa ny/iM - nepHaa 
BepiuMHKa.

The cartridge is used 
against personnel protected 
by armor vests at up to 25 m. 
Compatible with the Makarov 
(PM), PMM, Stechkin (APS), 
and PP-90, PP-90M and other 
submachine guns.

The tip of the bullet is paint­
ed black.
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Boenpunacbi k CTpenKOBOMy BOopyxeHwo Firearms ammunition

TaKTMKO-TeXHHHeCKkie XapaKTepMCTMKM

Kanuöp, mm

Macca, r:
naipoHa
nynn

flnuHa naipoHa, mm

HanantHas CKopocTb nynn V10, m/c 
KyHHOCTb CTpenbSbl
Ha AanbHOCTAX 25 m, Rso, cm 
npoÓHBHoe aeüCTBMe nynb:

no 5 mm CTanbHOMy nwCTy (Ct 3), 
ycTaHOBneHHOMy nop, yrnoM 90° k 
HanpaBneHMio CTpenböbi Ha panbHoew 10 m 
no OpoHexmieTy 2-ro ypoBHA aamnTbi 
Ha aanbHOCTM 30 m

Tnnbaa

9x18

7,4
3,55
25
475

He öonee 3,2

ne Menee 80%

100%
OnMeTannnnecKan

Caliber, mm 9x18

Weight,:
cartridge 7.4
bullet 3.55

Cartridge length, mm 25

Muzzle velocity V10, mps 475

Density of fire at 25 m, Rso, cm maximum 3.2

Penetrating action:

5-mm St3 perpendicular
steel plate at 10m minimum 80%

Level 2 armor vest at 30m 100%

Shell material bimetallic

9-mm HMCToneTHbiM naTpoH c nyneü 
Manoíí npoÓHBaeMOCTM (Cri8)

The 9-mm pistol cartridge with 
a low-penetration-action bullet (SP8)

npe/tHasHaseH flrm eefleHUA cipenböbi ns nucToneTa Ma- 
Kaposa (DM).

OxpacKa nynn - nepHaa BeptuuHKa.

The cartridge is compatible with the Makarov (PM) pistol. 
The tip of the bullet is painted black.

TaKTHKO-TeXHMHeCKMe XapaKTepMCTMKM Basic Characteristics

Kanuöp, mm

Macca, r:
naipona
nynu

ßniiHa naipona, mm 
HananbHaA CKOpoCTb, m/c 
KyHHOCTb CTpenböbi
Ha aanbHOCTu 25 m, Rw. cm 
rnnb3a

9x18

8,5
5,0
25
250

3,3
ÖMMeTannMHecKaA

Caliber, mm
Weight, g:

cartridge
bullet

Cartridge length, mm
Muzzle velocity, mps
Density of fire at 25 m, Rso, cm

Shell material

9x18

8.5
5.0
25
250
3.3

bimetallic

9x21-mm naTpoH c nyneii
CO CBUIHMOBblM cepfleMHUKOM (7H28)

The 9x21-mm cartridge with 
a lead-core bullet (7N28)

npeflHasHaseH xmn nopaxeHMA xmboü cunbi npoTMBHUKa 
npui CTpenbße M3 9-mm caMosapAflHoro nnCTOneTa Cep/jioKO- 
sa CnC, 9-mm nncToneTa CP1 m 9-mm nucToneTa-nyneMeTa 
CP2.

Flynn 6e3 OKpacKM.

The cartridge is used against personnel. Compatible with 
the 9-mm Serdyukov SPS automatic pistol, the 9-mm SR1 pis­
tol and SR2 submachine gun.

The bullets are not painted.
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Boenpwnacbi Boopyxenua CyxonyTHbix bomck Army Munitions

TaKTMKO-- Basic Characteristics

Kannöp, mm 9x21
fljiMHa narpoHa, mm 33,0
Macca, r.:

narpoHa 11,9
nynu 7,9

CxopocTb nonera nynn V10 cp, m/c 390
KysHOCTb cTpenbßbi
Ha flanbHOCTu 25 m, R»», cm Menee 2,5

HeoöxopnMoe nopaxaioiuee pencrsne
nynn oSecnennsaercA Ha panbHOCTn, m CBbiuie 200
rnnb3a ÖMMerannnHecKaA

Caliber, mm 9x21
Cartridge length, mm 33.0
Weight, g:

cartridge 11.9
bullet 7.9

Bullet velocity V1 Oav, mps 390
Density of fire at 25m, Ra>», cm maximum 2.5

Effective penetration action
distance, m over 200
Shell material bimetallic

9-mm naTpoH I1AB-9 The 9-mm PAB-9 cartridge
FlpeßHasHaHeH ¿yia nopaxeHnn xmboíí cunbi npoTMBHMKa, 

aammueHHOii cpeflCTBaMM nHflnsuflya/ibHoCi aamuiTbi. npM- 
MeHBeicfl npn cipenbôe M3 aBTOMara Tuna 9A-91, a laKxe 
flpyrux bhæob CTpe/iKOBoro opyxna, paapaScrraHHbix nop, na- 
rpoH Cn-5 mjim cn-6.

The cartridge is used against personnel protected by armor 
vests. Compatible with the 9A-91 assault rifle and other 
weapons firing the SP-5 or SP-6 cartridge.

9x39Kannöp, mm

Macca, r:
narpoHa
nynu

flnuna narpoHa, mm

HaHanbHas CKOpocTb, m/c 
npoÖMBaeMOCTb Ha AMCTaHunM 100 m
CTanbHoro ancra Ct3, mm
Tnabaa

Basic Characteristics

25
17,0
56,0
290-305

8
ÖMMeTanauHecKaa

Caliber, mm 9x39
Weight, g:

Cartridge 25
Bullet 17.0

Cartridge length, mm 56.0
Muzzle velocity, mps 290-305
Effective penetration at 100m
(St3 steel plate), mm 8
Shell material bimetallic

9-mm cneLikianbHbiM naTpoH Cll-6
npeflHasHaneH pan nopaxeHna xmbom cunei, sammueHHoñ 

öpoHexnneTOM, Ha pa/ibHOCTM pò 400 m. flpnivieHReTCH npn 
CTpenbße ns aBTOMaroB 6030, A-91, ivianorabapMTHoro 3bto- 
Mara CP-3, CHaiínepcKOM bmhtobkm 6FI29. OxpacKa nynn - 
Hepuan BepiuMHKa.

The 9-mm SP-6 special cartridge
The cartridge is used against personnel protected by 

armor vests at up to 400 m. Compatible with the 6P30, A-91 
assault rifles, the SR-3 compact assault rifle, and the 6P29 
sniper rifle.

The tip of the bullet is painted black.
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Boenpunacbi k cipenKOBOMy Boopyxenwo Firearms ammunition

Kannöp, mm 9x39 Caliber, mm 9x39
Macca, r: Weight, g:

narpoHa 23 cartridge 23
nynn 16 bullet 16

Annua narpoHa, mm 55-56 Cartridge length, mm 55-56
Hauanbuan CKopocrb, m/c 285-295 Muzzle velocity, mps 285-295
CpeßHee MaxcuManbHoe flaeneune Average maximal gas
nopoxoBbix ra3OB, Mila 285 pressure, MPa 285
KyHHOCTb CTpenböbi Density of fire at 100m, R«>, cm maximum 3.5
Ha aaiibHOCTM 100 m, R»o, cm He 6onee 3,5 Effective penetration
ripoßwBaeMOCTb Ha AanbHOCTM, m: distance, m:

6poHexn.neT ™na 6H2 (X-81 ) 400 6P2 (Zh-81 ) armor vest 400
CTanbHOÜ JIHCT TOB AWHOil 4 MM 400 4-mm steel plate 400

Fnnbaa CTanbHaa Shell material steel

12,7-mm naTpoH (7B3-1) 
c nyneM BC

ripeziHaaHaHeH Ana 6opb6bi 
c aerKoöpoHHpoBaHHbiMM Ha- 
36MHblMM UenAMM, OrHeBbIMM 
TOHKaMM m uensMM, Haxofla- 
mMMMCa 3a Me/IKMMU yxpblTM- 
aMii, Ha flanbHOCTn flo 1000 m, 
a Taxxe ¿yia eefleHna orna no 
CKonneHwaM nexoTbi n TpaHC- 
nopTa Ha AanbHoc™ flo 1500 m 
m no HH3KoneTamnM BO3flyuj- 
HbiM pe/iaM Ha Bbicoie ßo 
1500 m. npoöneaeT 20-mm 
SpOHio nofl yrnoM 20 rpaA, Ha 
flanbHocTM Ao 750 m n noAxrnraeT 6eH3HH 5-70. flpnMeHrieT- 
cn npn CTpenbôe n3 nyneMeTOB HCB, HCBT, flLUKM. OKpacKa 
nynn — KpacHaa c nepHori BepiiiMHOü.

The 12.7-mm cartridge 
with the BS bullet (7BZ-1)

The cartridge is used 
against weapons, light 
armor, and light-protected 
targets at up to 1,000m, 
against groups of personnel 
and vehicles at up to 
1,500m, and against low- 
altitude aerial targets at an 
altitude of up to 1,500m. 
Effectively penetrates 20- 
mm armor at 20 degrees at 
up to 750m and ignites the 
B-70 petrol. Compatible with 

the NSV, NSVT, DShKM machine guns.
The bullet is painted red with the black tip.

CTWKH

Kannöp, mm

Macca, r:
naipona
nynn

Annua naipona, mm

Hananbuan CKopocrb, m/c

CpeßHee MaxcnManbHoe flasneHue 
nopoxoBbix rasoB, Mtla 
fwibaa

12,7x108

141
55,4
147
818

He 6onee 304 
naiyHHan

Caliber, mm
Weight, g:

cartridge
bullet

Cartridge length, mm
Muzzle velocity, mps
Average maximal gas pressure, MPa 
Shell material

12.7x108

141
55.4
147
818
maximum 304 
brass

12,7-mm naTpoH (57-B3-542) 
c 6poHe6oÜHO-3a>KMraTejibHoii 
nyneii B-32

flpeAHa3HaHeH Arm 6opb6bi c nerKOÖpoHupoBaHHbiMn Ha- 
3eMHbiMn penniviM (OpoHerpaHcnopTepaiviM), orneBbiMM toh- 
KaMM n uenawin, HaxoAniAHMncs aa MnrKMMM yKpbiTMBMM, Ha 
/janbHocTn ao 1000 m, a Taxxe aas seßeHun orH9 no CKonne- 
HU9M nexoTbi n TpaHcnopTa Ha ßanbHOc™ ao 1500 m w no 
HU3KOneTBU4MM BO3AyUJHblM UePAM Ha BblCOTe RO 1500 M.

The 12.7-mm (57-BZ-542) 
cartridge with the B-32 
armor-piercing/incendiary bullet

The cartridge is used against weapons, light armor 
(including armored personnel carriers), and light-protected 
targets at up to 1,000m, against groups of personnel and 
vehicles at up to 1,500m, and against low-altitude aerial tar­
gets at an altitude of up to 1,500m. Effectively penetrates 
20-mm armor at 20 degrees at up to 750m and ignites the 
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Boenpwnacbi BOopyxennH CyxonyTHbix boíóck Army Munitions

npoÖHBaeT 20-mm 6pomo no HopMann Ha flanbHOCTM flo 100 m 
m noAXuraer 6sh3wh 5-70.

ripMMOHHOTca npn cipenbße H3 nyneMeTOB HCB, HCBT, 
flLUKM.

OKpacKa nynn - Hepno-KpacnaA sepiunHKa.

B-70 petrol. Compatible with the NSV, NSVT, DShKM 
machine guns.

The bullet is painted black with the red tip.

Basic Characteristics

KanuOp, mm 12,7x108
Macca, r:

narpoHa 133,5
nynn 48,2

flnuHa narpoHa, mm 147
HaHanbHaa CKopocrb, m/c 818
CpeziHee MaxcMMansHoe ßaBneHwe
nopoxoBbix rasoB, Mila He óonee 304
KyHHOCTb CTpe/lb6bl
Ha AanbHOCTH 300 m, Rw, cm He óonee 19

Tmibsa naryHHas

Caliber, mm 12.7x108
Weight, g:

cartridge 133.5
bullet 48.2

Cartridge length, mm 147
Muzzle velocity, mps 818
Average maximal gas
pressure, MPa maximum 304
Density of fire
at 300m, Rw, cm maximum 19

Shell material brass

12,7-mm (57-B3T-542M)
12,7-mm (57-BZT-542M)

12,7-mm naTpoH c ópoHeóoìiHOM
3axMraTenbHO-TpaccuipyK)Li4eM
nyjieíí B3T-44 (57-B3T-542)
W C MOflepHH3HpOBaHHOki ÒpOHeÓOMHO-
3a>KnraTejibHO-TpaccnpyK>inei4
nyneíí B3T-44M (57-B3T-542M)

npeflHasHaneH An a LteneyKaaaHna, KoppeKTupoBKn 
cïperibôbi m 3axxeHMA peneii, copepxauinx ropAtuee Beme- 
CTBO, npn CTperiböe M3 KpynHOKann6epHbix nyneweTOB. Flpo- 
öneaeT 15-mm SpoHio no HopMann Ha pa/ibHOCTU ao 100 mm 
nopxMraeT 6eH3HH 5-70. FlpHMeHseTCA npn CTpenböe H3 ny- 
neMeTOB HCB, HCBT, flLLIKM, A-12, 7A.

OKpacKa cyan - 0noneTOBO-KpacHas BepwHHKa.

The 12.7-mm cartridge with 
the BZT-44 (57-BZT-542) armor- 
piercing/incendiary/tracer bullet 
and with the upgraded BZT-44M 
(57-BZT-542M) armor-piercing/ 
incendiary/tracer bullet

The cartridge is used for target designation and arbitrary 
correction, and ignition of flammable targets. Compatible with 
heavy machine guns.

The bullet effectively penetrates 15-mm perpendicular 
armor at up to 100m and ignites the B-70 petrol. Compatible 
with the NSV, NSVT, DShKM, A-12.7A machine guns.

The tip of the bullet is painted red and violet.
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TaKTMKO-rexHMHecKMe xapaxTepucruxn Basic Characteristics

Kanuóp, mm

Macca, r:
12,7x108 Caliber, mm

Weight, g
12.7x108

naipoHa 128 cartridge 128
nynn 44 bullet 44

flnnna narpona, mm 147 Cartridge length, mm 147
Hana/ibHas CKopocrb, m/c

CpeAHee MaxcMManbHoe aaeneHne
818 Muzzle velocity, mps 

Average maximal
818

nopoxoBbix rasoB, Mfla 
KyHHOCTb CTpenbSbl

He óonee 304 gas pressure, MPa
Density of fire at 300m, Rso, cm

maximum 304 
maximum 18

Ha aanbHOCTu 300 m, Rso, cm 

BpeMA TpaccnpoBaHMA, c

He óonee 18

He Menee 2,9
Tracer action time, sec 
Tracer action start

minimum 2.9

BbiHOC ipaccbi OT cpesa xanana creona, m 50-120 distance, m 50-120
fwibsa naTyHHaa Shell material brass
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Boenpunacbi k CTpenKOBOMy Boopyxenwo Firearms ammunition

12,7-mm CHawnepcKnui naTpoH (7H34) The 12.7-mm 7N34 sniper cartridge

(IpeflHasHaHeH /yin nopaxeHnn nuHHoro cociaea, aoopy- 
xennn n nerKoSpOHnpoBaHHOùi tgxhmkh npoTHBHHKa.

The cartridge is used against personnel, weapons, and light 
armor.

TatcruKO-TexHMHecKne xapaKTepwcTWKn Basic Characteristics

Macca nal-pona, r 146,3
Macca nynn, r 59,0
Annua rnnb3bi, mm 108-0,6
Kancionb-BocnnaMeHnTenb KB-25
CxopocTb nonera nynn, m/c 
flaBnenne nopoxoBbix 
ra30B, Mfla (kt/cm2):

770-785

cpeflHee He 6onee 304 (3100)
Hau6onbinee He 6onee 306 (3300)

KyHHOCTb cipenbôbi
Ha nanbHocTM 300 m Pwo®, cm 
BpoHeOoiíHoe neüCTBne:

He 6onee 16,0

flanbHOCTb, M 800
TomyMHa OpoHennnTbi. mm 10
yciaHOBxa SpOHennmbi 

YnaKOBKa:
BepTMKanbHO

ena 2 MeTannMHecKMx 
repMeTMMHblX 
kopoOkh b niuwKe

KonMHecTBO narpoHOB, urr.:
b MeTannuiHecKoii Kopoóxe 80
B ALUMKe 160

Macca niunxa c naipoHaMn, kt 29

Cartridge weight (max), g 146.3
Weight puli (max), g 59.0
Shell length, mm 108-0.6
Primer type KV-25
Bullet velocity, mps
Maximal gas pressure, MPa (kg/cm2)

770-785

average maximum 
304(3,100)

maximal

Density of fire R«»

maximum
306 (3,300)

at 300m, cm 
Armor-piercing action 
(penetration probability 0.8)

maximum 16.0

effective range, m 800
perpendicular armor plate, mm 

Package
10

type
boxes in wooden box 

Number of cartridges

two sealed metal

In metal box 80
In wooden box 160

Wooden box weight, kg 29

12,7-mm (7H34)
12,7-mm (7N34)

12,7-mm naTpoH c saxuiraTenbHoü 
nyneü mthobchhoto fleücTBHH Mfl3
(7-3-2)

The 12.7-mm cartridge
with the MDZ (7-3-2) instant-action 
incendiary bullet

npe,QHa3HaHeH /yin 6opb6bi c HMSKoneTamuMu BO3/iyiu- 
HbiMM yensiivin n 3axxeHnn peneri npn CTpenbôe U3 KpynHO- 
KannôepHbix nyneMeTOB.

The cartridge is used against low-altitude aerial vehicles and 
ignition of flammable targets. Compatible with heavy machine 
guns.

Tpynna 13 Boenpunacbi, Soeabie HacTH paxer m BapbianaTbie Beufecraa Group 13 Ammunition and explosives
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Boenpwnacbi Boopyxennn CyxonyTHbix bomck Army Munitions

noflxuraeT 6ch3mh 5-70. ÎIpumchactca npn cTpenböe 
M3 nyaeMeroB HCB, HCBT, flLUKM. Oxpacxa nyriM - 
KpaCHaa.

The bullet ignites the B-70 petrol. The cartridge is compati­
ble with the NSV, NSVT, and DShKM machine guns.

The bullet is painted red.

TaKTMKO-TexHMMecKne xapaKiepucTMKM Basic Characteristics

KanuiSp, mm

Macca, r:
narpoHa 
cyan

/ViMHa narpoHa, mm

Hananbuas CKopocTb nynw, m/c

KyHHOCTb CTpe/lbÖbl
Ha aanbHOCTn 300 m, Rw, cm

12,7x108

127,0
43
147
828

He Sortee 20

ÆaribHOCTb npoSkiTus fliopaneBoro nuora
TOntUMHOñ 2 mm, m 1500
Tnnbsa naryanas

Caliber, mm 12.7x108
Weight, g:

cartridge 127.0
bullet 43

Cartridge length, mm 147
Muzzle velocity, mps 828
Density of fire at 300m Rso, cm maximum 20

Effective penetration distance
on a 2-mm duralumin plate, m 1,500
Shell material brass

12,7-mm flByxnyjibHbiM naTpoH 
c TpaccupytoLqeií nyneü 1CJ1T 
(9-A-4427)

The 12.7-mm double-bullet cartridge 
with the 1SLT tracer bullet 
(9-A-4427)

npeflHa3HaHeH ana uene- 
yKaaaHMa, koppcktmpobkm or­
na b npopecce CTpenböbi, no- 
paXeHMB XMBOM CM/lbl M He- 
ÖpOHMpOBaHHOM TeXHMKM Ha 
zianbHOCTM He Menee 1000 m. 
npMMenaeTca npn ciperi b6e 
M3 BblCOKOTeMOOBOrO aBMauM- 
OHHoro nyneMeia AkB-12,7, 
ycTaHOBneHHoro na Bepione- 
Tax TMna MM-24fl, Mm-24B. 
OxpacKa ny/iM - aenenaa Bep- 
UJMHKa.

The cartridge is used 
against personnel and unar­
mored vehicles at up to 
1,000m, and for target desig­
nation and arbitrary correc­
tion. Compatible with the 
YakB-12.7 aircraft machine 
gun (MI-24D, Mi-24V Hind 
attack helicopter).

The tip of the bullet is paint­
ed green.

TaKTMKO-TexHHMecKwe xapatcrepwcTMKM Basic Characteristics

Kann6p, mm 12,7x108
Macca, r:

narpoHa 142
nepBOii/BTOpoM nyrib 31/27

flnuna narpoHa, mm 147
Hana/ibnan CKopocTb
nepBoií/BTopoíi nynb, m/c 730/700
CpeßHee MaxcMManbHoe aasnenne
nopoxoBbix rasoB, Mila He Sonee 304
KyHHOCTb CTpenbSbi
Ha AanbHOCTM 300 m, Rso, cm He Sonee 50
ZlanbHOCTb TpaCCMpOBaHMA, M 1000
BpeMA TpaCCMpOBaHMA, c He Menee 2,9
rnnb3a naryHHas

Caliber, mm 12.7x108
Weight, g:

cartridge 142
first/second bullet 31/27

Cartridge length, mm 147
Muzzle velocity of the first/
second bullet, mps 730/700
Average maximal gas
pressure, MPa maximum 304
Density of fire at 300m, Rm, cm maximum 50

Tracer action distance, m 1000
Tracer action time, sec minimum 2.9
Shell material brass

12,7-mm flByxnynbHbiM naTpOH 1CJ1 
(9-A-4012)

The 12.7-mm 1SL (9-A-4012) 
double-bullet cartridge

ripefiHa3HaHeH ßna nopaxenua xmbom cm/ih m neöpoHMpo- 
BaHHOM naaeMHOM tbxhmkm na aanbHOCTM ,qo 1000-1500 m npM 
CTpenböe m3 BbicoKOTeMnoBoro aBuauMOHHoro nyneMeTa.

The cartridge is used against personnel and unarmored 
vehicles at up to 1000-1500m. Compatible with the YakB-12.7 
machine gun (MI-24D Hind attack helicopter).

Tpynna 13 BoenpHnacbi. fioesbie hscth paxei h aapbianaTbie eeiuecToa Group 13 Ammunition and explosives
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Boenpuinacbi k CTpenKOBOMy BOopyxeHwo Firearms ammunition

npMMeHaeTca npn CTpenbbe M3 aBnaqnoHHoro nyneMeTa 
AkB-12,7, ycTaHOBneHHoro Ha eepToneraxTuna Mm-24/],. Fly­
nn 6e3 OKpacKM.

The bullet is not painted.

Kann6p, mm 12,7x108
Macca, r:

naTpoHa 145
nyriH 31

XlriHHa naTpoHa, mm 147
HaaanbHan CKOpocTb 
nepBOñ/BTopoií nynb, m/c 735/680
CpeflHee MaxcMManbHoe aasneHwe 
nopoxoBbix rasos, Mfla He 6onee 304
KyHHOCTb CTpenbObi
Ha AanbHOCTM 300 m,Rw, cm He6onee50
rnnb3a naTyHHas

Caliber, mm 12.7x108
Weight, g:

cartridge 145
bullet 31

Cartridge length, mm 147
Muzzle velocity of the first-second 
bullet, mps 735/680
Average maximal gas 
pressure, MPa maximum 304
Density of fire at 300m, Rso, cm maximum 50

Shell material brass

12,7-mm xojioctom naTpoH (7X1) The 12.7-mm blank cartridge (7Kh1)
npeflHa3HaMeH Ann MMUTaunn aayKOBoro arJxfeKTa CTpenb- 

6bi. npuMeHaeTca Ana CTpenböbi H3 12,7-mm KpynHOKanw- 
SepHoro nyneMeTa HCB-12,7 «Yîec». XonocTbie naTpoHbi nc- 
nonbsyiOTca c npwcnocoöneHMHMU Ana xonocTovi CTpenböbi k 
nyneMeiy (Aynbaaa HacaAKa m BKnaAbiiuui b npneMHMK nyne­
MeTa M b naTpoHHyio KopoÔKy).

The cartridge is used for training. Compatible with the 
NSV-12.7 Utyos heavy machine gun. Blank firing requires a 
muzzle plug and special liners put into the receiver and into the 
ammunition box.

Kann6p, mm 12,7x108
Macca naTpoHa, r 80,1
flnnHa, mm

naTpoHa 112
TUUIbSbl 108

Funbsa jiaTyHHaa

Caliber, mm
Cartridge weight, g
Length, mm 

cartridge 
shell

Shell material

Basic Characteristics

12.7x108
80.1

112
108 
brass

12,7-mm yseóiHbiM naTpoH (7X2)
npeAHasHaaeH Ana obyaenna CHapaxennio nyneMeTHbix 

neHT. flynsi 6e3 oxpacKM.

The 12.7-mm training cartridge (7Kh2)
The cartridge is used for cartridge belt filling training. 
The bullet is not painted.

pHÄCKMe BWCTf
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Eoenpunacbi BOopyxeHMs CyxonyTHbix bomck Army Munitions

Kanwóp, mm 12,7x108 Caliber, mm 12.7x108
Macca, r: Weight, g:

naTpoHa 115,2 cartridge 115.2
nynn 47 bullet 47

XViMHa, mm: Length, mm:
naTpoHa 147 cartridge 147
nynn 64 bullet 64
rmib3bi 108 shell 108

rnjib3a naryHHaA Shell material brass

14,5-mm naTpoH c ópoHeóoùÌHO- 
saxMraTenbHOM nyneii B-32 
(57-B3-561C)

ripeflHa3HaHeH aha 6opb6bi c nerKoópoHupoBaHHbiMn Ha- 
aeMHbiMM pen^Mn (bponerpaHcnoprepaiviH), orneBbiMn TOHKa- 
M0 0 U6/1AM0, HaxOßAHJ,0M0CA 3a MATK0M0 yKpblT0AM0, Ha 
aanbHOCTH flo 1000 M, a TaKxe aha boashha opha no CKonneHn- 
AM nexoTbi 0 TpaHcnopTa Ha ,tjanbHocT0 p,o 2000 mm no h03ko- 
neTAiynM BO3AywHbiM uenAM Ha Bbicoie ao 2000 m. npobnsaer 
20-mm OpOHio noß yrnoM 20’, Ha ßanbHOCT0 ao 300 m 0 ooa>k0- 
raeT 6eH30H 5-70. npnMeHAercA np0 crpenböe 03 nyneMeroB 
KflB, KflBT OxpaCKa nynn - HepHO-KpacHaA Beptu0HKa,

The 14.5-mm cartridge with the B-32 
armor-piercing/incendiary bullet 
(57-BZ-561S)

The cartridge is used against weapons, light armor (includ­
ing armored personnel carriers), and light-protected targets at 
up to 1,000m, against groups of personnel and vehicles at up 
to 2,000m, and against low-altitude aerial targets at an altitude 
of up to 2,000m. Effectively penetrates 20-mm armor at 20 
degrees at up to 300m and ignites the B-70 petrol. Compatible 
with the KPV, KPVT machine guns.

The tip of the bullet is painted black with the red tip.

TaKTMKO-TexHMMecKMe xapaKrepucTUKM Basic Characteristics

Tpynna 13 Boenpunacbi, ÔoeBbie sacTM paxeT w B3pbiBHaTbie eemecTBa

Kannöp, mm 14,5x114
Macca, r:

naTpoHa 191
nynn 64

/Vi0Ha naTpoHa, mm 156
HanaribHaA cKopocTb, m/c 988
CpeßHee MaxcHMaribHoe AaaneHHe
nopoxoBbix rasos, Mila He 6onee 323,6
KyHHOCTb CTpe/lbÓbl
Ha ßanbHOCTH 300 m, Rso, cm He 6onee 20
rnnbaa naryHHaA

Caliber, mm
Weight, g:

cartridge
bullet

Cartridge length, mm
Muzzle velocity, mps
Average maximal gas 
pressure, MPa
Density of fire at 300m, R», cm

Shell material

14.5x114

191
64
156
988

maximum 323.6
maximum 20

brass

Group 13 Ammunition and explosives
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Boenpunacbi k cipenKOBOMy Boopyxenwo

14,5-mm naTpoH c ôpoHeôoÜHO- 
3a>KnraTenbHO-TpaccnpyK)Lneki 
nyjieii B3T (57-B3T-561C)

ripeflHasHaHeH Ann CTpentôti n3 14,5-mm KpynHOKannbep- 
Horo nyneMeTa BnaflMMupoea (KflBT), 14,5-mm KpynHOKann- 
SepHbix nyaeMeTOB flKn, CKfl, 3eHHTH0-nyneMeTHbixycTaH0- 
BOK3ny-1,3ny-2, 3V-2, 3ny-4, 14,5-mm npoTUBOTaHKOBoro 
pyxba CuMOHOBa (flTPC) n 14,5-mm npoTUBOTaHKOBoro py- 
Xb9 flerrapeBa (FITPA)- floAXtiraeT 6eH3HH B-70. OxpacKa 
nynn - <t>Mo^eTOBO-KpacHaq BepujMHKa.

The 14.5-mm cartridge with the BZT 
armor-piercing/incendiary/tracer bullet 
(57-BZT-561S)

The cartridge is compatible with the 14.5-mm Vladimirov 
heavy machine gun (KPVT), the 14.5-mm PKP, SKP heavy 
machine guns, the ZPU-1, ZPU-2, ZU-2, and ZPU-4 anti-air­
craft machine guns, the 14.5-mm Simonov antitank rifle 
(PTRS), and the 14.5-mm Degtyaryov (PTRD) antitank rifle. 
Effectively ignites the B-70 petrol.

The tip of the bullet is painted red and violet.

Kanwôp, mm 14,5x114
Macca, r:

narpoHa 185
nyart 60,5

flnwHa naTpoHa, mm 156
HananbHan CKopocTb nynw, m/c 995-1005
KysHOCTb cTpenbôbi
Ha flaabHOCTM 300 m, R«>, cm He Qonee 20
flanbHOCTb, m:

TpaCCMpOBaHHA 2200
npOÔMTMS ÔpOHM TOALUHHOÜ 20 MM
non yrnoM 20' 100

Bmhoc rpaccbi ot cpeaa Kawana CTBona, m 50-120
T nnb3a CTanbHan

Caliber, mm 14.5x114
Weight, g:

cartridge 185
bullet 60.5

Cartridge length, mm 156
Muzzle velocity, mps 995-1,005
Density of fire at 300m, Rso, cm maximum 20

Effective tracer distance, m 2200
Effective armor penetration distance
(20-mm armor plate set at 20’), m 100
Tracer action start distance, m 50-120
Shell material steel

14,5-mm naTpoH
C MOAepHM3kipOBaHHOM ÔpOHeÔOÜHO- 
3axwraTenbHo-TpaccwpyK>Lueii 
nyneüi B3T-M (57-B3T-561CM)

The 14.5-mm cartridge with 
the upgraded armor-piercing/incendi- 
ary/tracer bullet BZT-M 
(57-BZT-561SM)

npeaHasHaseH ana nopa- 
xeHnn nerKobpoHMpoBaHHoii 
TexHWKM npOTMBHMKa, uene- 
yKaaaHMfl m KoppeKTwpoBKn 
orna.

Cipenbôa BeaeTCA W3 nyne- 
MeTOB KDBT, flKfl, CKfl, 3e- 
HUTHO-nyneMeTHbix ycraHO- 
bok 3ny-i, 3ny-2, 3y-2, 
3ny-4, npoTUBOTaHKOBoro 
pyxbA CuMOHOBa (flTPC), 
npOTMBOTaHKOBOTO pyxba 
flerrnpesa (ITTPfl). floAXtira- 
eT 6eH3MH B-70.

OxpacKa nyjiH - <t>noneTO- 
BO-KpacHaa BepiutiHKa.

The cartridge is used for 
target designation and arbi­
trary correction. Compatible 
with the 14.5-mm Vladimirov 
heavy machine gun (KPVT), 
the 14.5-mm PKP, SKP heavy 
machine guns, the ZPU-1, 
ZPU-2, ZU-2, and ZPU-4 anti­
aircraft machine guns, the 
14.5-mm Simonov antitank 
rifle (PTRS), and the 14.5-mm 
Degtyaryov (PTRD) antitank 
rifle. Effectively ignites the 
B-70 petrol.

The tip of the bullet is paint­
ed red and violet.

Tpynna 13 Boenpnnacbi, Soeabie nacra paxer « aapbianaTbie aemecTaa Group 13 Ammunition and explosives
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6oenpnnacbi Boopyxenua CyxonyTHbix bomck Army Munitions

Kanuôp, mm

flriMHa naTpoHa, mm

Macca, r:
naTpoHa
nynu

CxopocTb noneia nynn, m/c 
KyHHOCTb cTpenbgbi Ha aanbHocTn 
300 m, Rsocp, cm

14,5x114
156

190
61,3
1010

He Sonee 20

npoSwBHoe flewCTBkie nynb no ôpoHennnre 
TOJllUHHOM 20 MM, yCTaHOSneHHOÜ 
nofl yrnoM 200 k buhum CTpenbóbi 
Ha flanbHOCTM 100 m 
3axnraTenbHoe fleücTBue nynb 
no nponmaHHOM 6eH3HHOM ôyMare, 
HaxoAHmeücA 3a ôpoHennmoii ToninMHOü 
20 mm Ha ancTaHUMu 100 m 
KojiMHecTBO nynb, ipaccnpyiomMx 
Ha flanbHocTM 2100 m
BennHMHa BbiHoca TpaccnpoBaHna, m 
Turibaa

ne Menee 80%

He Menee 90%

He Menee 80% 
50-120 
CTanbHaa 
naKMpoBaHHaa

Caliber, mm 14.5x114

Cartridge length, mm 156

Weight,: 
cartridge (max) 
bullet (max)

190
61.3

Bullet velocity, mps 1,010

Density of fire at 300m, Ræ», cm maximum 20

Effective armor penetration 
probability (20-mm armor plate set 
at 20’ at 100m) minimum 0.8

Effective ignition probability 
(petrol-soaked paper behind a 20-mm 
armor plate set at 100m) minimum 0.9

Proportion of bullets 
tracing at 2,100m minimum 80%

Tracer action start distance, m 50-120

Shell material varnished steel

14,5-mm naTpoH c saxwraTenbHoii 
nyneii MrHOBeHHoro AewcTBun 
Mfl3 (7-3-1)

The 14.5-mm cartridge 
with the MDZ instant-action 
incendiary bullet (7-3-1)

npeaHasHaHeH xpin crpenb- 
6bi M3 14,5-mm KpynHOKaTiM- 
SepHoro nyneMeTa Bnap,MMn- 
poBa (KflBT), 14,5-mm Kpyn- 
HOKannôepHbix nyneMeTOB 
nKn, CKD, 3eHMTH0-nyne- 
MeTHblX yCTaHOBOK 3ny-1, 
3ny-2,3y-2,3ny-4, 14,5-mm 
npoTMBOTaHKOBoro pyxbq Cw- 
MOHOBa (HTPC) n 14,5-mm 
npoTHBOTaHKOBoro pyxbs 
flerrnpeBa ( nTPfl).

noflJKuraeT 6eH3MH 6-70. 
OicpacKa nynw - Kpacnaa.

The cartridge is compatible 
with the 14.5-mm Vladimirov 
heavy machine gun (KPVT), 
the 14.5-mm PKP, SKP heavy 
machine guns, the ZPU-1, 
ZPU-2, ZU-2, and ZPU-4 anti­
aircraft machine guns, the 
14.5-mm Simonov antitank 
rifle (PTRS), and the 14.5-mm 
Degtyaryov (PTRD) antitank 
rifle.

The bullet is painted red.

KannSp, mm

Macca, r:
naTpoHa 
nynw

flnuHa naTpoHa, mm

HananbHas CKopocTb nynw, m/c

KyHHOCTb CTpenbôbi
Ha aaribHocTM 300 m, Rso, cm

flanbHOCTb npoÔMTMfl AcpaneBoro riHCTa
TonmnHOü 2 mm, m

Tnnb3a

14,5x 114

184
58,5
156
1000-1008

He 6onee 20

1500
CTanbHaa

Caliber, mm 14.5x114
Weight, g:

cartridge 184
bullet 58.5

Cartridge length, mm 156
Muzzle velocity, mps 1,000-1,008
Density of fire at 300m, R», cm maximum 20

Effective penetration distance
on a 2-mm duralumin plate, m 1500
Shell material steel

rpynna 13 Eoenpunacbi, ÓoeBbie sac™ paKeT w BspbiewaTbie BeujecTBa Group 13 Ammunition and explosives
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Boenpunacbi k cipenKOBOMy Boopyxenwo Firearms ammunition

14,5-mm naTpoH c MoaepHusuipoBaHHOM 
3aMwraTenbHoii nyjiew MrHOBeHHoro 
A6MCTBMH Mfl3M (7-3-6)

The 14.5-mm cartridge with the 
upgraded MDZM instant-action 
incendiary bullet (7-3-6)

npeflHasHaneH ana nopaxenna Ha- 
3eMHblX M BO3flytlJHblX peneìÌ, OTKpbl- 
TO pacnonoxeHHbix oSbcktob boch- 
hom tcxhmkm, xpaHUJiwm ropioHe- 
cMaaoHHbix MaTepna^OB Ha AanbHO- 
CT9X 2000 m, a TaKxe xmbom cnnbi, 
HaxoaatpeiiCA sa HeôpoHwpoBaHHbi- 
MH yKpblTMAMM Ha ASnbHOCTM 1 500 M. 
Crpenbba Be/ieTca M3 nyneMeTOB 
KflBT, nKn, CKil, 3eHMTHO-ny/ieMeT- 
Hbix ycTaHOBOK sny-1, 3ny-2, 3y-2, 
3ny-4, npoTMBOTaHKOBoro pyxba 
Cmmohobb (FITPC), 14,5-mm npoTM- 
BoraHKOBoro pyxbn /JerrnpeBa 
(FITPA).

OicpacKa nynw - KpacHan.

The cartridge is used against 
unshielded combat vehicles, fuel 
depots, and other surface and aerial 
targets at 2000m (personnel behind 
light fortifications is effectively tar­
geted at 1500m). Compatible with the 
14.5-mm Vladimirov heavy machine 
gun (KPVT), the 14.5-mm PKP, SKP 
heavy machine guns, the ZPU-1, 
ZPU-2, ZU-2, and ZPU-4 anti-aircraft 
machine guns, the 14.5-mm Simonov 
antitank rifle (PTRS), and the 14.5-mm 
Degtyaryov (PTRD) antitank rifle.

The bullet is painted red.

naKHpoBaHHan

Kanuóp, mm 14,5x114
ZViuHa narpona, mm 
Macca, r:

156

naipoHa (MaKc.) 187
oynn (Maxc.) 59

CxopocTb noneTa nynu Væw, m/c 1010
KyHHOCTb crpenbGbi Ha 
AanbHOCTM 300 m, Rm cp, cm He 6onee 20
HanexHOCTb cpaôaTbiBaHHH nynb 
no aniOMMHneBOMy nncry TonmunoM 2 mm 
Ha aanbHOCTAx na 1500 m He Menee 90%
3axwraTenbHoe neiicTBMe nynb no TonnuBy 
TC-1, HaxoABLueMycn b MeTannMHecKux 
KopoÔKax 3a anioMMHueBbiM buctom 
TOniAMHOÜ 2 MM Ha AanbHOCTHX AO 1 500 M He Menee 90%
Tnnb3a CTanbHan

steel

Caliber, mm 14.5x114
Cartridge length, mm 156
Weight, g: 

cartridge (max) 187
bullet (max) 59

Bullet velocity V«», mps 1,010

Density of fire at 300m, Rm», cm maximum 20

Effective penetration probability 
(2-mm aluminum plate set 
at up to 1,500m) minimum 0.9
Effective ignition probability
(TS-1 fuel stored in metal
boxes behind a 2-mm aluminum plate 
set at up to 1,500m) minimum 0.9
Shell material varnished

14,5-mm xonocToii naTpoH (57-X-561) The 14.5-mm blank cartridge (57-Kh-561)
ITpeflHa3HaHeH ana uMma- 

pww 3ByKOBoro 34><t>eKTa 
CTpenbôbi. npMMeHaeTcn Ana 
CTpenbSbi M3 imaTHoro opy- 
xms noA 14,5-mm narpoHbi. 
XonocTbie naTpoHbi Mcnonb- 
3yiOTCa COBMeCTHO C KOMn- 
neKTOM npMcnocoSneHMS Ana 
xonocToii CTpenbSbi (BTynio, 
BKnaAbiai b npneMHMK nyne- 
M6Ta M M3MeH6HHbie M3Bne- 
KaTenn m3 nembi xonocrbix 
narpoHOB).

OKpacKa naipoHa - 3ene- 
Haa BepwMHKa.

The cartridge is used for 
training. Compatible with all 
weapons firing the 14.5-mm 
cartridge. Blank firing 
requires a muzzle plug, spe­
cial liners put into the receiver, 
and adjusted cartridge 
extractors.

The tip of the bullet is paint­
ed green.

rpynna 13 BoenpHnacn. Soesbie nacra paxeT h BspbisnaTbie Bemeciaa Group 13 Ammunition and explosives



Boenpwnacbi Boopyxenua CyxonyTHbix bomck Army Munitions

TaKTWKO- iOiüUííii XapaKTepMCTMKM

Kanuöp, mm 
Macca naipoHa, r
ZUiMHa, mm:

naipoHa
rwnb3bi

Tunbsa

14,5x 114
114,5

117,2
114
CTanbHaa

Caliber, mm 14.5x114
Cartridge weight, g 114.5
Length, mm:

cartridge 117.2
shell 114

Shell material steel

14,5-mm yHeÓHbiü naTpoH 
(57-H-561-YH)

The 14.5-mm training cartridge 
(57-N-561-UCh)

npeflHa3HaMeH ana oSyne- 
HM9 CHapaxeHWK) nyneMer- 
Hbix neHT.

The cartridge is used for 
cartridge belt filling training.

TaKTHKO-TeXHIIHeCKHe XapaKTepMCTMKM

Kanuóp, mm 
Macca, r: 

naipoHa 
nyriH

flnuHa, mm: 
narpoHa 
cyan 
rW1b3bl

Tnnb3a

14,5x114

115
17,9

156
68,2
114
CTanbHan

Caliber, mm 14.5x114
Weight, g:

cartridge 115
bullet 17.9

Length, mm:
cartridge 156
bullet 68.2
shell 114

Shell material steel

5,66-mm naTpoH Ana hoaboahom 
CTpenbóbi Mile

The 5.66-mm MPS underwater 
cartridge

npeflHasHaseH /yin caivioobopoHbi Ha rnybriHe ao 40 m. 
npnMeHseTca opn crpenbbe M3 aBTOMara ADC. Flynn 6es ok- 
pacKM.

The cartridge is used against personnel at up to 40 m under­
water. Compatible with the APS special operations assault rifle.

The bullet is not painted.

TaKTWKO-TexHWHecKne xapatcrepwcTMKH Basic Characteristics

Kanu6p, mm 5,66
Macca, r:

naipoHa 27,5
nynut 20,2

floMHa naipoHa, mm 150
HaHanbHaa CKopocrb nynw, m/c 350
CpeflHee MaxcnManbHoe Aaenenne
nopoxoBbix ra3OB, Mila He 6onee 270
KyHHOCTb CTpe/lbSbl
Ha aanbHOCTu 5 m, Rso, cm He 6onee 5
flaobHOCTb nopaxeHua, Ha rnyÔMHe m:

20 19
40 11

Caliber, mm 5.66
Weight, g:

cartridge 27.5
bullet 20.2

Cartridge length, mm 150
Muzzle velocity, mps 350
Average maximal gas
pressure, MPa maximum 270
Density of fire at 5m, Rso, cm maximum 5

Effective penetration distance, m:
at 20m underwater 19
at 40m underwater 11

Tpynna 13 6oenpnnacbi, Soesbie hscth paxer h sspbiBHSTbie seutecros Group 13 Ammunition and explosives
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Boenpunacbi k CTpenKOBOMy BOopyxeHwo Firearms ammunition

5,66-mm naTpoH finsi noflBOflHOui 
CTpenbóbi c TpaccupyKJLfieki 
nyneü MF1CT

The 5.66-mm MPST 
underwater cartridge with 
a tracer bullet

npeAHasHaneH ana ueneyKaaaHna, KoppeKTupoBKn oran m 
caMOoßopoHbi Ha rnyÖHHe p.o 40 m. ripHMeHneTca npn ciperi b- 
6e M3 aBTOMaia ADC.

OKpacKa nyriM - senenaa BepiuMHKa.

The cartridge is used against personnel and for target des­
ignation and arbitrary correction at up to 40m underwater. 
Compatible with the APS special operations assault rifle.

The tip of the bullet is painted green.

TaKTMKO-TeXHMH Basic Characteristics

Kaan6p, mm
Macca, r:

naipoHa
nynu

/launa naipoHa, mm
Hasan bHaa CKopocTb nynn, m/c
CpeflHee MaxcnManbHoe paBneHue 
nopoxoBbix raaoB, Mfla
KysHOCTb CTpenbóbi Ha panbHOCTH 5 m, Rs>, cm 
flanbHocTb TpaccupoBaHMs, m:
Ha rnyówHe 5 m

20 m
40 m

5,66

27
18,8
150
360

He 6onee 334,5
He Sonee 10

28
18
10

Caliber, mm 5.66
Weight, g:

cartridge 27
bullet 18.8

Cartridge length, mm 150
Muzzle velocity, mps 360
Average maximal gas
pressure, MPa maximum 334.5
Density of fire at 5m, Rw, cm maximum 10
Tracer action distance, m:

at 5m underwater 28
at 20m underwater 18
at 40m underwater 10

4,5-mm nucToneTHbiii naTpoH 
Ansi nofiBOfiHoñ CTpenböbi CRC

The 4.5-mm SPS underwater 
pistol cartridge

npe/tHasHaseH Ann caiviooóopoHbi Ha rnyÖMHe p,o 20 m. 
ITpMMeHneTcn npn cipenbôe M3 nucToneTaCnn-1 n Cnn-1M. 
nyjisa 6es OKpacKM.

The cartridge is used against personnel at up to 20 m under­
water. Compatible with the SPP-1 and SPP-1M pistols.

The bullet is not painted.

Kariuôp, mm 4,5
Macca, r:

naTpoHa 17,5
nynn 12,8

ZVmna naipoHa, mm 145
Hasa/ibHaa CKopocTb nynn, m/c 240
Cpe/iHee MaKCMManbHoe flasnenne
nopoxoBbix rasos, Mila He 6onee 180
KysHOCTb crperibSbi
Ha flanbHOCTn 5 m, Rso, cm He öonee 5
ZlanbHOCTb nopaxenns, Ha rny6uHe m:

20 m 14
40 m 6

Caliber, mm 4.5
Weight, g:

cartridge 17.5
bullet 12.8

Cartridge length, mm 145
Muzzle velocity, mps 240
Average maximal gas
pressure, MPa maximum 180
Density of fire at 5 m, R«, cm maximum 5

Effective penetration distance, m:
at 20m underwater 14
at 40m underwater 6
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3AU|MTHblE EOEflPMflACbl 
KOMI1J1EKCOB AKTMBHOM 
M AMHAMMMECKOM 3AU|MTbl

SaiukiTHbiM 6oenpnnac KOMnneKca 
aKTUBHOM 3aiunTbi (KA3) «ApeHa-3»

Munitions used with the Arena-E 
active protection system

npeflHa3HaHeH /yin 3aiu,nTbi TaHKOB u SMFI ot npoTHBOTaH- 
KOBbix rpaHaT, BbicTpennsaeMbix M3 rpaHaioweTOB, a Taxxe 
ot npoTMBOTaHKOBbix ynpaBnaeMbix paKeT, 3anycKaeMbix c 3eM- 
bm h c BepioneTOB abb nopaxenwa TaHKa (5MF1).

3ainMTHbii4 boenpunac (35) oSecneHnsaeT OTCTpen Soeso- 
ro aneMeHTa u cos/janne npw ero noapbise HanpaBneHHoro 
noTOKa nopaxatomux aneMemoB.

The system protects tanks and infantry fighting vehicles 
from lightweight antitank rocket-propelled grenades and from 
ground- and helicopter-launched antitank missiles. The pro­
tective munition fires a warhead that detonates to generate a 
directed flow of fragments disintegrating or destabilizing the 
attacking munition.

1 - MeTaTenbHbiCi saps/i;
2 - ôoesoü aneMeHT:
3 - BapbiBaienb;
4 - KOHTewHep

1 - Booster
2 - Munition
3 - Fuze
4 - Container

3auj,i4THbie ôoenpnnacbi ycTaHOBneHbi b cneu,nanbHbie cex- 
Umm utaxT, KOTopbie npeflHasHaneHbi ana pasMemeHua n npo- 
CTpaHCTBeHHOM opweHTagwM aamuTHbix boenpnnacoe, to 
ecTb Ha TaHKe BbinonnsioT ponb cTBona npw OTCTpene 35 n 
3amnmaiOT ero ot nynb u ockopkob.

rpynna 13 BoenpHnacbi. fioeetie sac™ panel u aapbiBHaTbie aemecTaa

The protective munitions are installed into special containers 
placed on the armored vehicle that act as a barrel and protect 
the warheads from bullets and splinters.

Enemy munitions attacking horizontally and from upside 
can be detected and neutralized on approach and as they 

overfly the armored vehicle, 
irrespectively of their guid­
ance systems and warhead 
types.

The system includes a 
detect-and-control section 
(a radar, a computer, a com-

Cxewia paôoTti KA3 
«ApeHa-3»
Arena-E ADS operation
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3aiuMTHbie 6oenpwnacbi KOMnnexcoB aKTMBHOM m anHaMUHecKOti 3ai±iMTbi Reactive armor and active protection systems' munitions

CnapAflbi npoTMBHMKa, araxyiomne Tanx no ropnaoHTajib- 
Hovi h HaKnoHHoPi TpaexTopnaM, HesaBMCMMO ot npriMeHHe- 
Mbix b hmx CHCTeM HaeeaeHHsi n tmoob SooboPi nacru obHapy- 
xnBaiOTCA m yHMHTOxaraTcn xoMnnexcoM xax Ha noanere, Tax 
h npu nponere HaaTaHXOM.

CocTas xoMnnexca:
- annaparypa oSHapyxeHwa m ynpaB/ieHwa, BKmoHaioinaa 

paflMonoKauMOHHyio CTanumo (PJ1C), BbiHHCJimeribHyio Ma- 
WMHy (BM), ny/ibTynpaBneHwa (xoManawpa), 6noxn npeobpa- 
3OBaHna KOMaH/i ana 3aaeucTBOBaHHH 3amnTHbix 6oenpnna- 
cob, pacnpeaenmenbHyxi xopobxy ana cTbixoBxui c Goprce- 
Tbxj m paaaaan a/iexTponmaHwq;

- cpeacTBa nopaxeHHH (aaiauTHbie 6oenpnnacbi u cexuuin 
ycTaHOBOHHbix LuaxT);

- xoHTponbHO-npoBepOHHaa annaparypa;
- yHefiHO-TpeHHpoBOHHbie cpeacrsa.

mander’s control board, a command signal unit activating 
protective munitions, and a power unit adaptable for the 
onboard electric grid); a fire section (munitions and contain­
ers); a maintenance and alignment section; and a training 
section.

The system detects and tracks targets with an omnidirec­
tional sector radar and neutralizes attacking munitions with 
direct-action protective fire assets, and is fully automatic, not 
requiring human involvement after onset. The system features 
a full all-weather day/night capability and is equally effective 
when the protected armored vehicle is stationary, on move, or 
is turning the turret.

The system covers an azimuthal sector of 220° to 270°, fol­
lowing the turret and sufficient for protection from the front 
and sides. The protection sector covers all attack angles 
possible when armor penetrates deep enemy defenses. The

1 - paAnonoxauMOHHas CTaHpus;
2 - CHeTHO-pewaK>innPi npnbop;
3 - nynbT ynpasneHns;
4 - 6pok npeo6pa3OBaHna;
5 - sammHbin 6oe3anac;
6 - cexpun waxT npaBoro m neeoro Copra;
7 - 3amnTHbifi Coenpnnac;
8 - CnoK npeo6pa3OBaHMa;
9 - ncroHHMK nwraHHH 27 B;
10 - pacnpe/ienMTenbHafl xopoCxa

1 - Radar;
2 - Computer;
3 - Control board;
4 - Converter;
5 - Munitions stowage;
6 - Left- and right-installed containers:
7 - Protective munition;
8 - Converter;
9 - 27V power unit;
10 - Distribution box

KoMnnexc npmvieHaeTcn ann;
- obHapyxeHHn n conpoBOxaeHHa qeneri MHoro<t>yHXU,no- 

Ha/lbHOpi PTIC C «MTHOBeHHblM» O03OPOM npocTpaHCTBa BO 
Bceivi 3amnmaeivioivi cexrope;

- npnqenbHoro nopaxenwa 3a ch er 3amnTHbix boenpwna- 
cob ocTpoHanpaBneHHoro aeiiCTBMH c oneHb bbicoxhm bbicr- 
poaePiCTBHeM;

- aBTOMaTMHecxoPi paSoTbi (nocne BxmoHeHwn xoMnnexca 
ynacTMe axumaxa b wraTHOPi pabore xoMnnexca He rpeby- 
ercn).

Koivinnexc BcenoroaHbiPi, AHeBHoPi-HOHHoPi, obnapyxHBaer 
n nopaxaer genu b nxibbix ycnoBi/inx npi/iMeHeHus ranxa 
(BMn), b tom HHcne b aarixenun u npu pa3Boporax baaiHM.

CexTOp 3au4MTbi no a3HMyry cocraBnaer 220-270 rpafl., 
noaBuxeH BMecTe c SatuHeii, aocraTOHeH ana 3autviTbi no6o- 
boh u OoproBbix opoexuHM ranxa (BMn) m nepexpbiBaer bos- 
MOXHbiCi ananasoH xypcoBbix yrnoB oScrpena t3hxob (BMn)

Tpynna 13 BoenpunacM, Soeatie nacre paK«T h BapbianaTbie aemecTaa Group 13 Ammunition and explosives
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Army Munitions

npn mx HacTynneHMM Ha rnyboKoaaienoHMpoBaHHyio obopoHy 
npOTMBHMKa.

KoMnneKC obecneHMBaei-:
- HeSonbLUOM papnyc onacHOM 3OHbi (20-30 m) pria nexoTbi 

C0np0B0>KfleHM9 M OTCyTCTBMe B03AeMCTBM9 Ha HapyXHOe 
oôopyflOBaHMe TaHKa (BMfl) m aneivieHTbi KOMn/ieKca npM 
cpaôaTbiBaHMM 3atpMTHbix boenpMnacoB;

- BbicoKMM yposeHb noMexoaainMuneHHOCTM m beaonacHO- 
ctm, MCKmoweHMe noxHbix cpabaTbiBaHMii npM boeeoM npM- 
MeHeHMM m aKcnnyaTapMM;

- ceneKUMio ManocKopocTHbix npepivieTOB, ockoakob m 
B3pblBOB CHapBAOB, OyAb M MaAOKaAMbepHbIX CHapWOB, a 
TaKxe peneM, ypaAmoipMxcn ot obteoa sauiMTbi m nponera- 
KDU4MX MMMO HerO.

BxmoHeHMe KOMnneKca npoM3BO,n.MTC9 c nynbTa ynpaBAe- 
hma KOMaHflnpoM 3Knnaxa. Bee papbHeiiujMe onepapMM ocy- 
LUeCTBiimOTCSt aBTOMaTMMeCKM.

B pexMMe boeBoro npMMeneHMn PJ1C obecneHMBaei oomck 
m obnapyxeHMe peneM, nopneTaiOLpMx k TaHKy. flocne anann- 
3a nonyneHHOM MH<t>opiviapMM PJ1C nepeBowrca b pexMM co- 
npoBOxpeHMA, b npopecce KOTOporo npoMCxopnr Habop mh- 
<t>opiviapMM o napaMeTpax psMxeHMA penn m nepepana ee b 
BM. no pesynbTaTaM obpa- 
boTKM nocTynaiotpeM MH<t>op- 
MapMM BM onpeaenneT ho- 
Mep 3aipMTHoro boenpMnaca 
m BpeMH ero nyexa. B pacneT- 
HblM M0M6HT BpeMeHM BM Bbl- 
aaeT KOMaHfly Ha OTcipen m 
noppbiB BbibpaHHoro 3aipMT- 
Horo boenpMnaca. npM epa- 
baTbieaHMM aauxMTHoro boe­
npMnaca obpaayeTCA Hanpae- 
neHHoe none nopaxaioipMx 
aneivieHTOB, nonapaHMe koto- 
pbix b pens npMBopMT k ee no- 
paxeHMto.

B KOMnneKce npepycMOT- 
peH OTcipen m noppbiB 3a- 
ipMTHbix boenpMnacoB KOtviaH- 
PMpoM (onepaTopoM) c nynb- 
ra ynpaeneHMA b pyMHOM pe- 
XMM6, KOTOpbIM M0X6T bblTb 
MCnOJlb3OBaH npM BO3HMKHO- 
B6HMM aBapMMHbIX CMTyapMM.

3aipMTHbiM boenpMnac 3a- 
tpMipaer onpepeneHHbiM ceK- 
Top no a3MMyry, npM stom 30- 
Hbi nopaxeHMn coceflHMx bo- 
enpMnacoB nepexpbiBaiOTCs, 
Heivt pocTMraeTcn bo3mox- 
HOCTb MHoroKpaTHoro nepe- 
xBaia peneii, nopneTaioipMx k

Tpynna 13 6oenpnnacbi. fioeabie sacTM paner m BapbianaTbie aemecTaa 

radius of area dangerous for own infantry is no longer than 
30m; protective munitions do not affect tank’s other sys­
tems. The Arena-E is an EW-immune system, rules out false 
shots in and out of combat, and distinguishes between real 
threats and other fast-moving but non-critical objects (bul­
lets, small splinters, light projectiles, missing attacking muni­
tions).

The system is switched on by the crew leader before com­
bat, all further operation is fully automatic. The radar detects a 
threat and tracks the target, feeding target data to the com­
puter. The computer assigns the target to the most appropri­
ate protective munition and starts the timer to launch and det­
onate the munition when required. The detonated protective 
munition generates a directed flow of fragments that kill or 
destabilize the threat. In an emergency, protective munitions 
can be launched and detonated by the crew leader manually 
from the control board.

Though protective munitions are placed around the armored 
vehicle and each has an assigned sector, all the sectors over­
lap, which ensures a multiple same-direction protection capa­
bility. The ammunition load (22 to 28 protective munitions) is 
considered generally sufficient for one combat mission of a

BapuaHTbi ycTaHOBKU KA3 «Apena» 
Installation versions of the Arena active defense system

Group 13 Ammunition and explosives
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3aiuMTHbie doenpnnacw KOMnneKCOB aKTMBHOM m anHaMUHecKOti aamuTbi Reactive armor and active protection systems' munitions

3atnmnaeMOiviy oôteKTy c OflHoro HanpaeneHMA. Oôiuee ko- 
nwHecTBO OTpaxeHnii (22-28) cooTaeTCTayeT KonunecTBy yc- 
TaHaBanBaeMbix aaujuTHbix SoenpunacoB, hto aoctstohho 
Arm OTpaxeHMA MaKCMManbHoro KoriMHecTBa peneM, aTaxyto- 
mnx tshk (BMfl), 3a BpeMA BbinormeHna 6oeBOM 33A3hm 6ea 
nononHeHim ôoeKOMuaeKTa. Flepesapaxanne cucTeMbi 3a- 
tilMTHbiMw 6oenpwnacaMM upoboawtca cunawn aKMnaxa.

KA3 «Apena-3» moxot SbiTb yCTanOBaeH Ha tshkh (BMfl) 
poccHiicKoro m sapyôexHoro npon3BOACTBa.

OcHatneHuie TaHKOB KOMnaeKCOM 3ktmbhom saipnTbi noBbi- 
maeT BbixMBaeiviocTb TaHKa b abb pasa b HacTynaTeabHOM 
6ok> m b Tpn - nATb pa3 npH npMMeneHnn TaHKOB b noKanbHbix 
KOHcfjnMKTax h MMpoTBOpHecKMx onepapMAx. 

tank or an infantry fighting 
vehicle. The system is 
reloaded manually.

The Arena-E is compatible 
with Russian and non-Russian 
tanks and infantry fighting 
vehicles, including: and dou­
bles survivability in a major 
offensive and increases three 
to five times in a local armed 
conflict or a peacekeeping 
mission.

3auuiTHbiM ôoenpunac KOMnneKca 
3KTHBHOI4 3aU4MTbl T3HKOB 
Tuna «flpo3A»

Munitions used
with the Drozd active protection 
system

npeAHasHaseH aha samurai 
TSHKOB OT KyMyrmTMBHbIX 
npOTMBOTaHKOBblX CpeACTB 
nopaxeHim: FlTyp, npoTMBO- 
TaHKOBbix rpanaT, KyiviyrmTMB- 
HblX CHapaAOB.

KoMnneKC «flpO3A» o6ec- 
neHUBaeT nopaxenne Ha Tpa- 
eKTopnn noAneTatomnx Ky- 
MyrmTMBHbix CHapaAOB 
(FlTyPC h rpanaT), aeTAtpMX 
CO CKOpOCTblO OT 70 AO 700 
m/c b ceKTOpe ao 80 rpaA- 
KoMnneKC paôoraeT b aBTO- 
MaTHHecKOM pexmvte 6e3 
ynacTHA aKMnaxa. BpeMA ro- 
TOBHOCTM K OTpaxeHwo 00- 
btophom aTaKM 0,35 c. Ha 
TaHKe CMOHTnpoBaHO 8 nyc- 
KOBbix ycTaHOBOK. Bpeivm ne- 
pesapnxaHHA KOMnneKca co- 
CTasrmeT 15 mhhyt.

riocne BKAKmeHMA Koivin- 
neKC paOoTaeT aBTOMaTrme- 
ckh. OôecneHeHa aneKTpo- 
MarHUTHaA COBMeCTMMOCTb 
rpynnbi M3 30 TaHKOB.

klccneAOBaHvm nocneAHnx 
neT c McnonbSOBaHneM cob- 
peivieHHbix cnocoboB obnapy- 
X6HHA npOTMBOTaHKOBblX 
cpeACTB m oôpaôoTKM CMma- 
noB, hobom aneivieHTHOM 6a- 
3bl, 6onee 3<t><t>eKTMBHblX 
B3pbiBHaTbix BemecTB AariM 
BO3MOXHOCTb 3H3MMTenbH0 
ynyHtiiMTb ocHOBHbie xspsK- 
TepMCTMKM KA3 «flpO3A» B 
KOMnrieKce «flpo3A-2». KA3 
«flpo3A-2» MMeeT KpyroByio 
3OHy 33IAMTbl HO 33MMyTy, HTO 
OTBeHSeT TpeÔOBOHMAM npn- 
MeHeHMA T3HK0B B AOKSnbHblX 
K0Hc|>nMKT3x, b ycnoBMAX ro- 
poACKoro 6oa.

MoAynbHbiM npMHUMn 
nocTpoeHMA KOMnneKCOB 
«flposA» n «flpo3A-2» no3- 
BonaeT ocHsmaTb mmm nio-

The Drozd protects tsnks 
from incoming shaped-chsrge 
threats such as antitank mis­
siles, rocket-propelled 
grenades, and artillery projec­
tiles. The system is illy automat­
ic, effective against threats 
approaching at speeds between 
70mps and 700mps, and covers 
a 80° sector. The next-threat

Tpynna 13 Boenpwnacbi, ôoeBbie nac™ paxer w espbiBHarbie BemecTBa
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Boenpwnacbi BOopyxeHMH CyxonyTHbix bomck Army Munitions

6bie TaHKM. 3to flaeT bosmoxhoctb npeB3OMTM yposeHb 
sammueHHOCTn nyquiHX oSpaspoB nocneAHero noKone- 
HHB.

OcHauteHwe tshkob T-80Y KOMnneKCOM axTktBHoii 3ai±iHTbi 
«flpo3A» no3BonqeT yivieHbuJHTb mx noTepw b pasnwHHbix 6oe-
Bbix CHTyaurmx b 1,5-2 paaa.

Cxeivta pasMemeHMH 
KOMHOHeHTOB KA3 «ApO3A» 
Ha TaHKax Tuna T-55 
Drozd active defense 
system on tanks T-55

1 - 6nOK BoopyxeHMii;
2 - BblCOKOHaCTOTHbIM MO^ynb POC;
3 - annapaTHbiii Moaynb P/1C

1 - Weapons unit;
2 - High-frequency module of radar;
3 - Equipment module of radar

readiness time is 0.35 sec. A 
single tank system includes 
eight launchers that typically 
take 15min to reload. An armor 
force of up to 30 tanks engaged 
in the same operation is.

The Drozd-2, an upgrade, 
features better threat detec­
tion and signal processing 
algorithms, new computer 

chips, and more effective explosives. It ensures all-round pro­
tection crucial in local armed conflicts and in urban fighting.

Both Drozd and Drozd-2 are modular, i.e. potentially com­
patible with any tank and therefore raise the resulting surviv­
ability of the benchmark T-80U MBT by factor of 1.5 to 2, 
depending on the combat situation.

«ApO3A» «flpO3A-2»
30Ha 3ainwTbi, rpaa.:

no a3HMyry 
no yrny Meera

CKopocTb nopaxaeMbix flTC, m/c 
BepoaTHocTb samuTbi TaHKa 
KonngecTBO raHKOBb noflpa3fle- 
neHMn no ycnoBuio 3MC 
FlOTpeónseMas MOiuHOCTb, Bt 
Macca KOMnneKca, xr

±40 ±180
-6 - +20 -6 - +20
70-700 50-500*

• flnana3OH CKopocreü nopaxaeMbix nTC oöycnoaneH HeoöxoAMMOCTbio 
oöecneHeHH« Hawöonbujeü sepoATHOCTu samum t3hkob ot HTyP u nr. ne- 
rsLUHx co CKOpocTHMH 50-500 m/c m npeACTatrnmoiuHx ocHOBHyio onac- 
HOCtb Ans TaHKOB B yCnOBHBX npwMeHeHHH MX B COBpeMeHHbIX aOKanbHbIX 
KOH<t>nnKiax (b ropoflax, HaceneHHbix nyHKrax, Ha Manoü reppnT0pnw).

He MeHee 0.7 He MeHee 0,9

HeMeHee31 HeweneeSI
700 500
1000 800

Protected sector, degrees: 
azimuth 
elevation angle

Threat speed, mps
Survival probability
Number of eletromagnetically 
compatible tanks 
in a single mission
Electric power, W
Weight, kg

Drozd

±40
-6 to +20 
70-700 

no less than 0.7

Drozd-2

±180
-6 to +20 
50-500*  

no less than 0.9

no less than 31
700
1000

no less than 31
500
800

’The threat speed range in this particular system was adapted to the speeds of 
typical antitank missiles and rocket-propelled grenades basically approaching 
at 50mps to 500mps as these types of munitions are considered most lethal 
gainst armor in urban warfare highly probably in modern local armed conflicts.

Tpynna 13 Boenpunacbi. Soeebie sacin paxer n aspbisnaTbie semecTBa Group 13 Ammunition and explosives
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3aiuMTHbie óoenpwnacbi KOMnneKCOB 3ktmbhom m flMHaMUHecKoñ 3ai±iMTbi Reactive armor and active protection systems' munitions

□neMeHT aaiuMTHoro ycTpoiicTBa 
KOMnneKca yHWBepca/ibHOM 
flMHaMUHecKOki aamuTbi

Reactive armor 
protective 
munitions

npeflHasHaweH ura oôecneHeHua HanpaBaeHHoro Baptisa 
sapaua BspbiBMaioro BeiuecTBa (BB). BosueviCTByeT Ha no- 
naBUJHki b SpoHHpoBaHHyio MatiiMHy CHapaa c uenbio pesKoro 
CHHxeHMsi ero npoÔHBHOü cnocoÔHOc™. 3ap«ubi BB, obpa- 
3yiomne aneMeHTbi UHHaMHHecKOii samnTbi, Moryr pasivie- 
maTbca b cnepManbHbix SpoHeBbix KOHTeüHepax na HapyxHoid 
noBepxHOCTM TaHKa (HaBecnas uHHaMMMecKaa saturna) naw 
BHyrpM 6poHeBbix yaaoB, aBaaacb cocTaBHOü sacTbto komôh- 
HuipoBaHHOM 6poHeBOM nperpaubi (BCTpoeHHaa unHaMH4e- 
CKaa saturna).

These protective munitions generate a directed explosive 
action to neutralize an incoming munition. Explosive charges 
used in reactive armor can be placed in specialized armor- 
plated containers attached to the armored vehicle (added-on 
reactive armor) or be part of the combined armor (built-in 
reactive armor).

While added-on reactive armor effectively stops only 
shaped-charge threats, built-in reactive armor is more effec­
tive against all types of antitank munitions.

HaBecHaa uHHaMMHecKaa samura npeflHasHaaeHauaa chw- 
xeHMH 3<t><t>eKTMBH0CTH TOabKO KyMyaHTMBHblX CHapHflOB, TO- 
Gua KaK BCTpoeHHaa flMHaMMHecKaa satuvrra ABaaerca 6oaee 
yHMBepcaabHOii, paôoTatotuePi npoTHB scex tmoob npoTMBO- 
TaHKOBblX CHapaflOB.

Tpynna 13 Boenpwnacbi, óoeBbie nac™ paKeT w B3pbiBsaTbie eemecTea
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aasïjrj n rjjjrj

ripOTHBOTaHKOBbie MUHbl

Antitank mines

npOTHBOTaHKOBbie MMHbl npeflHa3HaH6Hbl flPA MMHUpOBa- 
HMa MecTHOCTM BpyHHyio n npn noMomu mhhhbix aarpaflUTe- 
neui c ycTaHOBKOùi muh b rpyHT h Ha rpyHT npoTMB TaHKOB, ca- 
MOxoflHbix paxeTHbix M apTnnnepn¡ícKMx ycTaHOBOK, 6poHe- 
TpaHcnopTepoB h TpancnopTHbix aBTOMoSwneii npoTWBHMKa.

Antitank mines are normally surface-laid or buried in 
the ground manually or mechanically, and are used 
against tanks, self-propelled missile and artillery sys­
tems, armored personnel carriers and other enemy vehi­
cles.

npOTMBOTaHKOBafl MHH3 TM-62M The TM-62M antitank blast mine
ripeAHaaHaHeHa Ana MUHnpoBaHna mbcthoc™ npoTMB TaH- 

KOB 14 Apyroùt ÖpOHMpOBaHHOÜ TeXHMKM npOTMBHMKa.
ripoTnBOTaHKOBaa mmh3 TM-62M coctomt H3 MeTannHHe- 

CKoro KOpnyca, sanonueHHoro 3apnAOM BB, KOHTaKTHoro 
unu HeKOHTaKTHoro B3pbi- 
BaTena.

MWHbl c B3pbiBaTenaMM 
MBH-62, MB3-62, MBfl-62 n 
MBUJ-62 C KOpOTKHM LUTbl- 
peM cpabaTbiBaioT opri Hae3- 
Ae Ha HMX ryceHMueii TaHKa u 
obecneHMBaiOT pa3pyuieHne 
aneMeHTOB xoaobom aacrn.

MuHbi c B3pbiBaTen«Mn 
MBH-80 h MBLU-62 c AnwH- 
HblM UJTbipeM CpabaTblBaiOT 
noA Bceü HMXHeü npoeKuweií 
TaHKa ri obecneaHBaKjT npo- 
6mne AHnma, nopaxenne 
aKnnaxa, noBpexAenue y3- 
noB M arperaTOB unu paapy- 
ujeune aneMeHTOB xoaoboíí 
aac™.

MuHbi TM-62M ycTanaBnu- 
BaioTcn Ha MecTHoc™ b rpyHT 
c MacKwpoBOHHbiM cnoeM unu
Ha nosepxHOCTb rpyHTa opn oomoiah 
cpeACTB MexaHH3au,Mn MnHMpoBaHMA: ry- 
cennaHoro muhhoto 3arpaAHTena PM3-3, 
npwpenHoro mmhhoto aarpaAurenn FIM3-4, 
BepToneTa, obopyAOBaHHoro sepToneT- 
HblM MMHHbIM pacKnaAaMKOM BMP-2, w 
Bpyauyio. ObnaAaiOT noBbiLueHHOü ycTOü- 
aHBOCTbK) K BO3AeücTBnio yAapHoü BonHbi 
«AepHoro B3pbiBa m B3pbiBa 3apAAOB pa3- 
MHHHpOBaHMA.

Group 13 Ammunition and explosives

Class 1345 Land mines

Tpynna 13 Eoenpunacti, óoeBbie nacTu paiceT h sspbiBMaTbie aemecTBa

The mine is used against enemy tanks and other armored 
vehicles.

The TM-62M antitank blast mine's metal casing is filled with 
cast explosive, and a pressure or proximity fuse.

The mine is equipped with 
MVCh-62, MVZ-62, MVD-62 
and MVSh-62 fuses that have 
short tilt-rods blast under the 
pressure of the tank’s tracks 
and destroy vehicle's running 
gear.

If fitted with MVN-80 and 
MVSh-62 fuses with longer 
tilt-rods, the mines receive 
full-width attack capability, 
and can penetrate tank’s belly 
armor, destroy crew and dam­
age internal systems or units 
of the tank as well as its run­
ning gear.

The TM-62M mines are 
normally buried mechanically 
in the ground or surface-laid 
with the help of GMZ-3 
tracked minelayers, PMZ-4 
towed mine-layers, or VMR-2 
helicopter-based antitank 
mine dispensing systems. 
Manual mine planting is also 
possible. The mines are high­
ly resistant to nuclear blast 
wave and mine clearing 
charges.
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MMHbl MHXGHepHblX BOÍÍCK Engineering mines

Tun npOTMBoryceHMH- 
Has, 0yracHaA

Macca, Kr:
MMHbl 9,5-10,0
sapnaa BB npu cnapaxennn:

TpOTMPOM 7,0
tea 7,5

TaöapMTHbie pasMepbi, mm:
AuaMeTp 320
BbicoTa (c eapbiBareneM MBH-62) 128

Marepuan KOpnyca CTanb
ripHMeHneMbie B3pbiBaienn MBH-62, MB3-62,

MBLL1-62, MBA-62, 
MBH-80

Cnocoö ycTaHOBKM cpeacTBaMM Mexa-
HM3aUMM M BpyHHyio

TeMnepaiypHbiCi puanaaoH npnMeHeHnn, 'C OT -50 flo +50

Basic Characteristics

Type Antitank blast mine
Weight, kg: 

mine 9.5-10.0
TNT charge 7.0

TGA charge 7.5
Dimensions, mm: 

Diameter 320
Height fused (with MVCh-62) 128
Case material Steel
Fuse options MVCh-62, MVZ-62,

Emplacement

MVSh-62, MVD-62, 
MVN-80 
mechanical and

Operational temperature range, *C
manual
-50 to +50

ripoTWBOTaHKOBasi MWHa TM-62ri3 The TM-62P3 antitank mine
ripeAHasHaneHa Arm mmhmpobshmh m6cthoctm npoTMBTan- 

KOB H apyroií ÓpOHUpOBaHHOpí TSXHMKM npOTI/IBHUKa.
npOTMBOTaHKOBaB MMHS TM-62TI3 COCTOMT M3 nOAM3TMAeHO-

Boro KOpnyca, 3ano/iHeHHoro 
3ap9flOM BB, KOHTaKTHOrO MAM 
HeKOHTaKTHoro BspbiBaTenm 
flna yfloßcTsa nepeHOCKM mm- 
Ha MMeeT CbeMHyio pynxy.

MMHbl C KOHTSKTHblMM B3pbl- 
BaTenaMM cpaSaTbisaiOT npn 
HaesAe Ha hmx ryceHMuen tshks 
M oSecneHMBatOT paapyweHMe 
aneweHTOB xoaobom hsctm.

MMHbl C HÖKOHTSKTHblMM 
B3pbiBaTensMM cpaSaTbisaiOT 
nofl HMxneM npoeKpMeii Tan- 
Ka m oöecneHMBaiOT npoÖMTMe 
AHMiiia, nopaxeHue 3KMnaxa, 
noBpexA6Hne ysnoB m arperaTOB, paspymeHMe aneweHTOB 
XOAOBOM HSCTM.

MnHbi TM-62IT3 ycTawaBJiMBaioTca Ha mbcthoctm b rpyHT 
mam Ha noBepxHOCTb rpynra npu noMomu cpeacTB Mexa- 
HM33UMM MMHupoBaHum ryceHMHHoro MUHHOro aarpaflMTena 
TM3-3, npMueoHoro mmhhoto aarpa^MTens F1M3-4, BepTO- 
neTa, obopyAOBSHHoro BepToneTHbiM mmhhbim psckasahm- 
KOM BMP-2, m BpyHHyio. ObnaAaioT ycTOMHMBOCTbio k bo3- 
AOMCTBMIO yAapHOÍÍ BOAHbl AASpHOrO B3pblBa M B3pblB3 33pA- 
Aa pa3MMHMpOBaHMB. 3arpyAH6H FIOMCK MM3 MHAyKLlMOHHbl- 
MM MMH0MCK3T6AAMM.

The mine is used against enemy tanks and other armored 
vehicles.

The TM-62P3 antitank mine’s plastic casing is filled with 
cast explosive and a pres­
sure or proximity fuse. It also 
has a webbing carrying han­
dle.

Those mines equipped with 
pressure fuses blast under the 
pressure of the tank’s tracks 
and destroy vehicle’s running 
gear.

The mines with proximity 
fuses provide the mine with 
the full-width attack capability, 
and can penetrate the tank’s 
belly armor, destroy crew and 
damage internal systems or 

units of the tank as well as its running gear.
The TM-62P3 mines are normally buried mechanically under 

a camouflaging layer or surface-laid on the ground with the 
help of GMZ-3 tracked minelayers, PMZ-4 towed mine-layers, 
or VMR-2 helicopter-based antitank mine dispensing systems. 
Manual mine planting is also possible. The mines are highly 
resistant to nuclear blast wave and mine clearing charges. 
Detection of mines using pulse induction mine detectors is 
complicated.

Tun npoTMBoryceHMH- 
Has, (tryracHaa

Macca, Kr:
MMHbl 8,0-8,7
sapapa BB npu CHapnxeHMM:

TpOTMAOM 6,5
TFA 7,2

TaSapMTHbie pasMepw, mm:
AMaMeTp 320
BbicoTa (c B3pbiBaTeneM) 128

Marepuan KOpnyca noAM3TMneH
npMMeHseMbie BspeiBaieriM MBD-62, MBn-62M,

MBH-80
TeMnepaTypHbiü AMana3OH npMMeHeHMS, ’C OT -50 AO +50

Type
Weight, kg:

Mine
TNT charge
TGA charge

Dimensions, mm:
Diameter
Height fused

Case material 
Fuse options

Operational temperature range, 'C

Antitank blast mine

8.0-8.7
6.5
7.2

320
128
Plastic
MVP-62, MVP-62M,
MVN-80
-50 to +50

Tpynna 13 Boenpwnacbi, óoesbie wacTM patter m BapbiawaTbie Bemecrea Group 13 Ammunition and explosives
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Boenpnnacbi BoopyxeHMfl CyxonyTHtix bomck Army Munitions

ripoTUBOTaHKOBaa MMHa TM-62D2 The TM-62P2 antitank mine
npeAHasHaneHa aha MUHupoBanna mocthoctu npowB TaH- 

KOB M /ipyroii SpOHMpOBaHHOii TeXHUIKM npOTMBHMKa.
rtpoTMBOTaHKOBaa mmhs TM-62F12 coctoht m3 nnacTMacco- 

Boro Kopnyca, sanonueHHoro sapstflOM BB, KOHTaKTHoro mah 
HeKOHTaKTHoro BspbiBaTena. fljis yAOÔCTBa nepenocKM Muna 
UMeeT cbeMHyo pynxy.

MuHbi c KOHTaKTHbiMM B3pbiBaTenBMM cpaôaTbisaiOT npn Ha- 
e3fle Ha hux ryceHMueii TaHKa n obecneMWBaiOT paspyiuenne 
aneMeHTOB xoaobom HacTM.

MUHbl C HeKOHTaKTHbIMU 
B3pbiBaTensMM cpaSaTbiBaioT 
ooa seen hhxhcm npoeKnneü 
TaHKa n obecneHueaiOT npo- 
6nTue AHnma, nopaxenne 
3Knnaxa, noBpexAenue yanoe 
u arperaTOB non paapyujenue 
aneweHTOB xoaoboìì Mac™.

MuHbi TM-62F12 ycTaHaenn- 
BatoTcs Ha MecTHocTu b rpyHT 
C MaCKMpOBOHHbIM CJ106M HOU 
Ha noBepxHOCTb rpyHTa opri 
noMoiuu cpeacTB MexaHuaa- 
uuu MUHnpOBaHua: ryceHMH- 
Horo MMHHoro aarpaAMTena 
rM3-3, npuqenHoro MMHHoro 
3arpaAMTens F1M3-4, BepTO- 
neTa, obopyAOeaHHoro Bep-
ToneTHbiM MUHHbiM pacKnaAHMKOM BMP-2, n BpyHHyio. O6na- 
AaioT noBbiLueHHOü ycToüHHBocTbio k bosaoiìctbwo yAapHoü 
BOAHbl HAepHOrO B3pblBa W B3pblBa 3ap«A0B pa3MMHHpOBaHMA. 
3aTpyAHeH noucK muh uHAyKuuoHHbiMu MUHOMCKaTensMH.

The mine is used against enemy tanks and other armored 
vehicles.

The TM-62P2 antitank mine’s plastic casing is filled with cast 
explosive and a pressure or proximity fuse. It also has a web­
bing carrying handle.

Those mines equipped with pressure fuses blast under 
the pressure of the tank’s tracks and destroy vehicle’s run­
ning gear.

The mines with proximity 
fuses provide the mine with 
the full-width attack capa­
bility, and can penetrate 
the tank’s belly armor, 
destroy crew and damage 
internal systems or units of 
the tank as well as its run­
ning gear.

The TM-62P2 mines are 
normally buried mechani­
cally under a camouflaging 
layer or surface-laid on the 
ground with the help of 
GMZ-3 tracked minelayers, 
PMZ-4 towed mine-layers, 
or VMR-2 helicopter-based 
antitank mine dispensing 
systems. Manual mine 

planting is also possible. The mines are highly resistant 
to nuclear blast wave and mine clearing charges. 
Detection of mines using pulse induction mine detectors 
is complicated.

TaKTMKO-TeXHMHeCKMexapaKTepHCTHKM

Tun

Macca, kt:
MUHbl
3apwa BB npw cnapaxeHun:

TpOTPUIOM
TI"A

TaôapMTHbie pasMepsi, mm:
AHaMeip
Buccia (c B3pbiBaieneM)

Maiepnan Kopnyca 
npuMeHseMbie sspbiBaiean

CnocoO ycTaHOBKM

TeMneparypHbiii fluanaaoH npMMeHeHHS, *C

npoTMBoryceHHM- 
Hafl, 4>yracHaa

9,4-10,0

6,5 
7,0

320
128 
nnacTMacca 
MBH-62, 
MBB-62M, MBH-80 
cpeacTBaMH 
MexaHU3auun 
n BpyHHyio 
OT -50 flo +50

Type
Weight, kg:

mine
TNT charge
TGA charge

Mine dimensions, mm:
Diameter
Height fused

Case material 
Fuse options

Emplacement

Operational temperature range, "C

Antitank blast mine

9.4-10.0
6.5
7.0

320
128 
plastic 
MVP-62, 
MVP-62M, 
MVN-80 
mechanical and 
manual 
-50 to +50

ripoTMBOTaHKOBaii KacceTHa« 
cpyracHan Muna riTM-1

The PTM-1 scatterable 
antitank blast mine

npeAHasHaneHa Ana AHCTaHquoHHoro MMHupoBaHua mbct- 
hocth BeproneTHOÜ cncTewofi BCM-1, aBuaqnoHHbiMu cwc- 
TewaMM Ha ocHOBe MaaorabapuTHoro yHMBepcasbHoro koh- 
TeüHepa KMTY, cncTeMOü MUHupoeaHMs Ha ochobo 220-mm 
PC3O, yHMBepcanbHbiM MUHHbiM sarpaAWTeneM YM3 m ne- 
peHOCHbiM KOMnaeKTOM MUHHpoBaHws flKM npoTMB ryceHUH- 
HOM U KOneCHOÜ TeXHUKM npOTMBHMKa.

Muna nTM-1 coctoht M3 nnacTMaccoBoro Kopnyca yAnu- 
HeHHoii (JjopMbi c ceteHMeM b buac ceKTopa, ruApoMexaHHHe-

The mine is normally planted with the help of the VSM-1 heli­
copter mine dispensing system, KMGU canister mine pads, 220- 
mm MLRS-based mine dispensers, UMZ multipurpose mine dis­
pensing systems or man-portable PKM mine dispensing sys­
tems, and is used against enemy tracked and wheeled vehicles.

The PTM-1 mine is made up of an elongated plastic cas­
ing with a sector-type cross-section, a hydraulically actu­
ated pressure fuse with pyrotechnical delay mechanism, a 
self-destruction mechanism and a liquid explosive charge.

Tpynna 13 boenpnnacbi, 6oeabie nacrw panel n BapbiasaTbie aeipeciea Group 13 Ammunition and explosives
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MMHBI MHXeHepHbIX BOidCK Engineering mines

CKoro B3pbiBaTen9 HaxMMHoro aeücTBha c nupoTexHMHecKUM 
3aMeanHTeJlbHblM KOJIbqOM M yCTpOMCTBOM CaMOJlMKBUflailUM, 
sapsfla nnacTMHHoro BB.

<t>yHKUnoHMpoBaHne mmhsi flTM-1 npoMcxoflMT cneayiouj,HM 
o6pa3OM. npn OTCTpene M3 KacceTbi, 6noKa aBwaunoHHOro 
KOHTeiiHepa m/im fodobhom uacTM peaKTMBHoro CHapsvja npo- 
mexoamt saxxeHne nupoTexHMHecKoro 3aMeAnMTeribHoro 
Konbqa. flocne naaenna Ha rpyHT McnonHMTenbHbiM MexaHM3M 
B3pbiBaTen9 nepeBOAUTcn b 6oesoe nonoxenwe oxm- 
aaHHA pern.

npw Haeaae Ha MMHy ryceHMpefi TaHKa nan Kone- 
coM aBTOMo6nna nponcxoanT cpaóaTbiBaHwe Mcnon- 
HMTeabHoro FMApoMexaHMHecKoro MexaHM3Ma B3pbi- 
BaTenA, noaptiB ya/iwHeHHoro 3apaaa BB m paapy- 
LueHMe ryceHwpbi naw Koneca 6pnaaHTHbiM aomctbm- 
eM BapbiBa.

Typical operation:
Once ejected from the dispenser, mine pad or the warhead 

of the rocket, the mine’s pyrotechnical delay mechanism acti­
vates to give the mine time to land and settle before arming.

When the tracks or wheels of the vehicle press the mine, the 
liquid explosive is forced into the base of the hydraulic fuse, 
which detonates the elongated explosive charge to destroy the 
track or the wheel of the vehicle by blasting.

Tun

Macca mmhui o6mas, kf
Macca aapsfla BB, Kr 
raöapnTHbie paaMepu, mm:

flnMHa
BblCOTa
iunpnHa

Tun BB
MaTepwan Kopnyca
Tun BapbiBarens

BpeMA flanbHero B3BeaeHna, c
BpeMA caMonnKBUflauMM, sac
Boesas acpcpeKTHBHOCTb

TeMneparypHbiii ananaaoH npuMeHeHus, 'C 
rapaHTMMHblii CpOK XpaHeHUA, roflbl

KacceiHaa cpyrac- 
Haq npoTHBoryce- 
HnMHaa
1.6
1.1

337
70
69 
nBB-12C-1 
nonn3TnneH 
ruapoMexaHUHec- 
KMM HaXHMHOrO 
aeûcTBUA 
60-100
3-40 
nepeSnaaeT 
ryceHHuy cpeanero 
raHKa
OT -40 ao+50
10

Type Scatterable

Weight, kg

antitank
blast mine

Mine 1.6
Explosive, kg
Dimensions, mm:

1.1

length 337
height 70
width 69

Type of explosive PW-12S-1
Case material Plastic
Type of fuse Hydraulic, 

pressure fuse
Arming delay time, sec 60-100
Self-destruction time, hours 3-40
Effective destruction medium tank 

tracks
Operational temperature range, ‘C -40 to +50
Guaranteed shelf life, years 10

ripOTWBOT3HKOB3$l KSCCGTHSB 
KyMynflTMBHO-4>yr3CH35i mwhs llTM-3

ripepHasHaMena ans AMCTaHqMOHHoro MMHMpOBaHM« Me- 
CTHOCTM BOpTOAOTHOM CMCT6M0M BCM-1, aBHaUMOHHbtMM 
cncTeiviaMM na ochobs MajiorabapMTHoro yHnsepcaribHoro 
KOHTeiiHepa KMry, CMCTOMaMM MMHMPOB3HMA Ha OCHOBe 
122-mm m 220-mm PC3O, yHMBepca/ibHbiM mmhhuim 3arpa- 
aitTeneivi YM3, nepeHOCHbiM KOMnneKTOM MMHMpoBaHMA 
flKM, a TaKxe BpyHHyio opotmb ôpoHeTaHKOBOü m koaochom 
T6XHMKM npOTWBHMKa.

Mima riTM-3 coctomt M3 CTanbHoro yaniiHeHHoro Kopny- 
ca b suae napannenennneaa, Ha Sokobbix rpaHnx KOToporo 
mvieiOTCA xeno6oo6pa3Hbie KyMyriflTMBHbie o6jimi4Obkm, Ha 
oflHOM M3 ochobshmm Kopnyca pa3Memena ccJjepuHecKan 
KyMynsTMBHas oôhMuoBKa, a c npoTMBononoxHoit CTopoHbt 
3aKpenneH HeKOHTaKTHbiCi B3pbiBaTenb c npeaoxpaHMTenb- 
HbiM TpocMKOM-HeKOü, HMpoTexHMHecKMM 3aMeAhMTeneM, 
MarHMTHbIM A3THMKOM UeJIM, briOKOM 3/ieKTpOHMKM, CM6H- 
HblM MCTOHHMKOM TOKa M yCTpOMCTBOM CaMOAMKBMAatAMM. 
BHyrpn 3apapa BB paaMeipeHO peTOHMpytoinee cpeflCTBO, 
obecneHMBaiomee AByxTOHeiHoe MHMpMMpoBaHMe.

The PTM-3 scsttersble sntitsnk 
shspe-chsrge mine

The mine is normally planted with the help of the VSM-1 hel­
icopter mine dispensing system, KMGU canister mine pads, 
122-mm and 220-mm MLRS-based mine dispensers, UMZ 
multipurpose mine dispensing systems or man-portable PKM 
mine dispensing systems, and is used against enemy tracked 
and wheeled vehicles.

The PTM-3 is steel cased and square in cross-section; each 
of the surfaces has a V-shaped indentation to form a linear 
shaped charge. The end of the mine is also dished to form a 
shaped charge, while the surface opposing it attaches the 
proximity fuse with safe-arming delay mechanism, magnetic 
target sensor, electronic mechanisms, replaceable battery and 
a self-destruct mechanism. The charge proper includes the 
detonator providing for two-channel actuation.

Typical operation:
Once ejected from the dispenser, mine pad or the war­

head of the rocket, the mine's safe-arming pyrotechnical 
delay mechanism activates to give the mine time to land, ric­
ochet from the ground in compliance with the emplacement

Tpynna 13 Boenpunacbi, óoesbie sacTH patter m BspbiBMarbie BeujecTBa Group 13 Ammunition and explosives
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Boenpnnacbi BoopyxeHna CyxonyTHbix bomck Army Munitions

ctJyHKUMOHupoBaHne MMHbi Î1TM-3 nponcxoflUT cneayio- 
lumm oSpasoM. npu oTCTpene H3 KacceTbi, 6noKa aBnapMOH- 
Horo KOHTeviHepa mam toaobhom Mac™ peaKTUBHoro cHapn- 
aa H3 B3pbiBaTena BbiaeprMBaeTcn npeaoxpaHMTeabHbiM 
TpocuK-Hexa m nponcxoflur saxxenne nupoTexHUHecKOro 
3aMeflBMTenbHoro Konbqa. flocae puKOtueTnpOBaHWR ot 
rpyma, obecneMMBaeMoro pexMMaMM MMHMpoBaHMs u yc- 
TaHOBKH MMHbi Ha 6TO nOBepXHOCTM MCnOJlHMTerib- 
Hbie MexaHM3Mbi BspbiBarena nepesoflATca b 6oe- 
Boe nonoxeHMe ojKMflaHMa uenM. Flpn npoxoxae- 
hmm TaHKa Hap mmhom npoMCXOßMT cpabaTbisaHMe 
HeicoHTaKTHoro BspbiBarena, B3pbie sapapa BB, 
<t>OpMMpOBaHMe MOLUHbIX KyMynflTMBHblX CTpyM M 
nopaxeHMe TaHKa nepes flHMtae oflHoii m3 hmx. ripn 
Haeape TaHKa Ha MMHy ryceHMueü ppomcxoamt ee 
nepeÓMTMe SpMsaHTHbiM pgmctbmgm B3pbisa yanM- 
HeHHoro sapaaa BB. ripn oTcyrcTBMM penn MMHa 
nepe3 onpeaeneHHbiìi npoMexyTOK BpeMeHM ca- 
MOnMKBMflMpyeTCH.

sequence and settle before arming. The mine fuse is initiat­
ed by the magnetic signature of the target passing over­
head, which detonates the explosive to form powerful 
shaped charges that are said to be capable of penetrating 
the tank’s belly armor or destroying its tracks with the blast­
ing power. In the absence of targets the mine will self- 
destruct at a time selected and set prior to launch.

Type Scatterable 
antitank blast 
mine

Tun KacceTHan
KyMynmuBHaA 
KOMÖMHMpOBaHHOrO 
aeÜCTBMA

Macca mmhbi oótuan, Kr 5
Macca sappila BB, Kr 
raSapuiTHbie pa3Mepbi, mm:

1,85

pnnHa 330
BblCOTa 84
LUMpUHa 84

Tun BB Tr-40
Tun B3pbiBaTenn HeKOHTaKTHbiM Mar­

HMTHbiM c ycTpoii- 
CTBOM CaMO/lMKBM- 
ßapMM

Tun MexaHM3Ma npeaoxpaHeHMs HMpOTeXHMHeCKMM 
M MexaHMHeCKMM 
(Hexa)

Tun MexaHM3Ma aanbHero B3seaeHMA HMpOTeXHMHeCKMM
M 3JieKTpOHHblM

BpeMB flanbHero B3BeaeHM9, c 60-120
BpeMB caMonuKBMijaunn, Mac 16-24
TeMuepaTypHbiü ananason npuMeHBHUB, ‘C ot -40 ao +50
lapaHTMMHblÜ CpOK XpaHBHMA, fOftbl 10

(6e3 MCTOHHMKa 
TOKa)

Weight, kg
Mine
Explosive
Dimensions, mm: 

length 
height 
width

Type of explosive 
Type of fuse

Type of safety mechanism

Type of arming mechanism

Arming delay time, sec 
Self-destruction time, hours 
Operational temperature range, "C

5

1.85

330 
84 
84 
TG-40
Magnetic proximity 
fuse with self- 
destruct mecha­
nism
Pyrotechnical 
and mechanical 
(lock-pin) 
Pyrotechnical 
and electronic 
60-120 
16-24 
-40 to +50

Guaranteed shelf life, years (without battery) 10

npoTMBOTaHKOBaa KacceTHan 
KyMyjiATWBHO-cpyracHaR mmhb nTM-4

flpeAHasHaseHa ansi ancTaHUMOHHoro MMHMpoBaHMA Me- 
CTHOCTM BepToneTHbiMM CMCTeMaMM BCM-1 m BCM-2, 
aBMapMOHHblMM KOHTeMHepHbIMM CMCTeMaMM M PBK, K3C- 
CeTHblMM peaKTMBHbIMM CHapflflaMM PC3O, yHMBepCanb- 
HbiM MMHHbiM 3arpaauTeneM ŸM3, nepeHOCHbiM KOMnneK- 
TOM MMHMpOBaHMA flKM, MOAyhbHblM KOMOPCKTOM M ßPy- 
TMMM nepcneKTMBHbiMM CMCTeMaMM opotmb cospeMeHHOM 
ÖpOHeTaHKOBOM, ryCeHMHHOM M KOJieCHOM T6XHMKM npOTMB- 
HMKa.

Mmh3 flTM-4 cocTOMT M3 CTanbHOTO ytyiMHeHHoro Kopnyca 
b 4>opMe nonypMnMHflpa, BKPionaeT: HeKOHTaKTHbiM B3pbiea- 
Tenb c MarHMTHbiM abthmkom qePM, nMpoTexHMHecKMM 3a- 
Me/yiMTejibHbiM KonbuoM, McnonHMTenbHO-iieTOHMpyioiHMM 
MexaHM3MOM npefloxpaHMTenbHoro TMna, nporpaMMMpye-

The PTM-4 scatterable antitank 
shaped charge mine

The mine is normally planted with the help of the VSM-1 and 
VSM-2 helicopter mine dispensing system, canister mine 
pads, MLRS-based mine dispensing canisters, UMZ multipur­
pose mine dispensing systems, man-portable PKM mine dis­
pensing systems and any other system applicable and is used 
against enemy armored tracked and wheeled vehicles.

The PTM-4 mine is made up of an elongated steel casing in 
the shape of a semi-cylinder, a proximity fuse with magnetic 
target sensor, a pyrotechnical delay mechanism, a detonator 
mechanism, a programmable electronic self-destruct mecha­
nism, and an explosive charge with V-shaped indentation to 
form a linear shaped charge. The end of the mine is dished to 
form a shaped charge. It also features a resilient fiber cover to 
provide stabilization in flight and at landing on the ground.

Tpynna 13 Boenpnnacbi, öoeebie nacrw paner n BapbiasaTbie aeipecrea Group 13 Ammunition and explosives
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MklHbl MHXeHepHbIX BOiiCK Engineering mines

MbIM aneKTpOHHbIM yCTpOÌÌCTBOM CaMOBHKBHflaUMU; 3apAfl 
B3pbiBHaToro BeiuecTBa c xeno6oo6pa3HOii KyMynsrruBHOii 
oShHpOBKOM M CO CpeflCTBOM fleTOHMpytOLUMM, COfiepXHT 
ycTpoìicTBO opneHTau.nn Ha noneie n noeepxHOCTH rpyHTa b 
suae noflnpyxMHeHHoro TKaHeeoro nexna.

<J>yHKL(MOHnpoBaHMe MHHbi flTM-4 npowcxoflHT cneAyio- 
LUHM oôpasoM. flpn oTCTpene H3 KacceTbi, MOAynn, 6/ioKa 
aBMapnoHHoro KOHTeiÎHepa nan P6K, ronoBHon Haem pea- 
KTHBHoro CHapafla, ßpyrux HOCHTeneìi nponcxoAWT 3axxe- 
Hue nuipoTexHUHecKoro 3aMeflnnTenbHoro Konbpa n chb- 
THe MexaHMHecKovi CTynenn npe/joxpaHeHH«, pacKpbiBaeT- 
ca opneHTnpyioinee ycTponcTso h MHHa cTa6nnn3npyeTca 
Ha noneTe noBepxHOCTbio nonypnnnHßpa b CTopony rpyH­
Ta. flocne npwaeMneHH« nnaujMS hjih pHKOLueTa MHHa yc- 
TaHaBriMBaeTca Ha rpyHie KyMynaTHBHOH oSahaobkoh b 
CTopony BepxHeii nonyc<t>epbi, nocrie Hero OTCTperiHBaeT- 
ca nexon opneHTnpyK)LLi,ero ycTpoücTBa n nponcxoAHT ne- 
peBOfl B3pbiBaTena b öoesoe nonoxeHne oxnflaHna penn 
nopaxenns.

npH Haesae TaHKa Ha MHHy nponcxoAMT cpaöaTbiBanne 
MarHHTHoro AarnnKa, ncnoAHHTenbHO-AeTOHHpyioLAero 
Mexann3Ma B3pbiBaTena, cpeACTBa AeTOHMpyioLuero h hhh- 
pnnpoBaHne 3apafla BB, npn otom nponcxoAHT cxnonbisa- 
HHe KyMy/lHTMBHOM OÖmmOBKkl C O6pa3OBaHUeM MOLAHOH 
KyMynsTHBHOM CTpyH, oSecnenMBaioiueii npo6nTne AHMuna 
/iioßoro coBpeMeHHoro TaHKa n nopaxenne ero BHyTpeHHHX 
arperaTOB h aKnnaxa. flpn Haesae TaHKa Ha MHHy ryceHH- 
ueü OHa nepeÔHBaeTca ßpnsaHTHbiM AencTBneM espusa 
yxpiHHeHHoro sapeva BB. flpn 0TcyTCTBHn nenn mhhb ca- 
MonMKBMAMpyeTca no ncTeneHHH 3aAaHHoro npotviexyTKa 
BpeivieHH.

Typical operation:
Once ejected from the dispenser, mine pad or the warhead of 

the rocket, the mine’s safe-arming pyrotechnical delay mecha­
nism activates to unfold the resilient cover that directs the semi­
cylinder to the ground. After landing or ricocheting, the mine 
settles with the shaped charge indentations upward, after 
which the resilient cover is ejected and the mine gets armed.

The mine is initiated by the magnetic signature of the target 
passing overhead, which ignites the detonator and fusing mech­
anism, and actuates the explosive. The indentions collapse to 
form powerful shaped charge penetrating the belly of any up-to- 
date tank and destroying its tracks, internal elements and the 
crew with the blasting power. In the absence of targets the mine 
will self-destruct at a time selected and set prior to launch.

Tun KacceTHaa

Macca MMHbi o6mas, Kr

KyMynATMBHO-
<t>yracHas
3,25

Macca aapsAa BB, Kr 1,4
faöapMTHbie pasMepui, mm: 

ABMHa 350
BblCOTa 55
LUHPHHa 110

Tun BB TT-40
MaTepna/1 Kopnyca CTarib
Tun B3pbiBaTens HeKOHTaKTHblÜ

BpeMH AanbHero B3Be«eHH9, c

MarHnTHbiM c npor- 
paMMMpyeMblM 
caMonnKBUpaTopoM 
40-80

TeMnepaTypHbiû AnanaaoH npnMeHeHnn, 'C OT -40 no + 50
TapaHTMÜHblÜ cpoK xpaHeHMA, rOAbl 10

Type

Weight, kg 
Explosive 
Dimensions, mm:

length
height 
width

Type of explosive
Case material
Type of fuse

Arming delay time, sec
Operational temperature range, *C
Guaranteed shelf life, years

Scatterable shaped 
charge blast mine 
3.25 
1.4

350 
55 
110 
TG-40 
Steel
Magnetic proximity 
fuse with 
programmable 
self-destruct 
mechanism 
40-80 
-40 to + 50 
10

ripOTWBOTaHKOBail npOTMBOÓOpTOBafl 
MMHa TM-83

TM-83 
off-route mines

npeAHasHaneHa aas nopaxenna t3hkob n APyrnx ßpoHwpo- 
BaHHbtx ueneii BbicoKOCKopocTHbiM CHapnAo4>opMnpyioiUMM- 
C9 nopaxaioiAMM aneMeHTOM co cTopoHbi Sopra. ycTanaBnn- 
BaeTcn Ha rpyHT BpynHyio, MacKHpyeTcn pacTMTe/ibHOCTbio.

Muna TM-83 cocTOMT M3 CTanbHoro Kopnyca, CHapaAOcjiop- 
Mkipyioiueiich oönmtOBKM, 3apriAa BB, KOMnneKTyeTca ooth- 
necKHM (nH0paKpacHbiM) n cencMHMecKHM AaTHMKaivin penn 
(CflU,), npeAOxpaHMTenbHO-HcnohHMTenbHbiM MexaHH3MOM 
(PIMM), 3aMbiKaK>LUMM MexaHH3M0M (Ha ABa B3pbiBaTens),

The mine is used against tanks and other armored vehicles 
by a high-speed warhead projected at the target using the 
shaped charge principle to defeat the vehicle’s side armor. 
The mine is normally planted manually and camouflaged in 
vegetation.

The TM-83 mine is made up of a steel casing, and has inden­
tations to form shaped charge, explosive and is fitted with opti- 
cal/infrared or seismic target sensors, safe-arming mecha­
nism, two-fuse initiating mechanism, MD-5M fuses, MZU
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Boenpnnacbi BoopyxeHM« CyxonyTHbix bomck Army Munitions

sananaMn Mß-5M, nynbTOM ynpasneHna M3X a 
Taicxe npwcnoco6neHM9MM ann ycTanosKM mmhbi m 
yaTHMKOB u,enn.

<t>yHKLtMOHMpOBaHHe MMHbl TM-83 npOMCXOflMT 
cjieyyioiHMM oöpasoM. ripn npuSnuxeHun Tamo k 
Mecry ycTaHOBKM mhhm, Bußpauna rpyHTa Bocnpu- 
HHMaeTCfi ceiicMUHecKmvi /jatnnKOM u,enM, cevicMM- 
HecKne CMTHanbi npeoßpaayioTca b aneKTpunecKne. 
SneKTpoHHbiii 6jiok CflLL ocymecTBnaeT mx ycMneHwe 
m HacTOTHO-BpeMeHHyio oßpaßOTKy m oSecneHMBaer 
aaMbiKaHne peon Mexpy onTnsecKMM aariMKOM pe- 
nw m ni/IM.

npn nepeceHeHwzi TaHKOM jimhmm npupenkiBaHMA 
MUHbi oßteKTHB onTnwecKoro aaTMMKa penn koh- 
peHTpupyei uanyHaeMyio TaHKOM anepruio MH0pa- 
KpacHoro n3nyMeHna m npeobpaayei b oneKTpuqe- 
ckmm curnan, KoropbiM nepes aneKipoHHbiii 6jiok 
nocTynaer Ha aneKTpoBocnnaMeHMTeab flHM, 
aneKTpoBOcnjiaivieHMTenb cpabaTbisaeT, Bbi3biBan 
B3pbiB sanana Mfl-5M, aono/iHMTenbHoro aeTOHa- 
Topa m 3apa.ua BB MMHbi.

npH B3pbise 3apA,pa BB M3 o6nnpoBKM cfiopMMpy-
eTcn BbicoKOCKopocTHOM KOMoaKTHbiií nopaxaioianM ane- 
MeHT, KOTopbiii nopaxaeT TaHK aepea ero öopToeyio öpoHio.

remote control unit and mine and 
sensor planting arrangements.

Typical operation:
The ground vibrations from the 

moving tank are sensed by the 
seismic sensor, transforming the 
seismic signals into electric ones. 
The electronic target sensor ampli­
fies the signals, processes them 
and feeds to the detonator mecha­
nism.

As soon as the tank crosses the 
line of sight, the optical sensor 
concentrates the infrared emission 
of the target and transforms it into 
electric signals, which are then fed 
to the primer via the electronics 
unit actuating the primer and caus­
ing it to ignite the MD-5M fuse, the 
additional detonator and the 
explosive.

The indentations collapse in the
blast to form a high-speed high-explosive antitank warhead 
that penetrates the tank side armor.

Type

Macea, Kr:
MMHbi b oKOHHarenbHO cHapaxeHHOM BMße 20,4

Tun npoTMBOTaHKOBan
npoTHBoGopioBas 
Ha npHHpume CHa- 
p9ßoc(>opMnpyio- 
iperocA D3

BspbiBaTenn 2,7
3apaaa BB

TaöapMTHbie pa3Mepw mmhm, mm:
9,6

AMaMerp 250
Bbicora 440

Tan BapbiBarenA HeKOHTaKTHbIM 
ßByxKaHaabHbiii

flanbHOCTb nopaxeHMB uenn, m flo 50
Dopaxaiomee aeacTBae Ha paCCTOBHMM 50 M 

npoÓMsaeT b Spone 
TO/1ULMHOM 100 MM
OTsepcTMe anaMeT- 
poM 80 mm, nopa- 
xaer arperaTbi n 
aKMnax TaHKa

BpeMR aanbHero B3BeaeHna, mmh. 1-30
TeMneparypHbiü anana3OH npMMeHeHM«, *C Ot -30 flo +50
BpeM9 öoeBoii paöoTbi, cyr. 30
fapaHTMMHblM CpOK XpaHCHMR, roflbl 10

(6e3 MCTOHHMKa TOKa)

Weight, kg: 
armed mine 
fusing mechanism 
explosive

Dimensions, mm: 
diameter 
height

Type of fuse

Effective penetration 
distance, m
Killing effect

Arming delay time, minutes.
Operational temperature range, "C 
Combat endurance, days 
Guaranteed shelf life, 
years (without battery)

Off-route antitank 
shaped charge 
mine

20.4
2.7 
9.6

250 
440 
Two-channel 
proximity fuse

up to 50 
Penetrates 100mm 
armor leaving 
80-mm round hole, 
destroying internal 
elements and crew 
1-30
-30 to +50 
30
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ripOTMBOTaHKOBan KyMyjlflTWBHO- 
cfryracHan MMHa TM-89

npeftHasHaneHa ana yciaHOBKM Ha rpyHT mbm b rpyHT c Ma- 
CKupoBOHHbiM cnoeM 36Mnn ryceHMHHbiM MMHHbiM sarpaan- 
TeneM TM3-3, BepToneTHbiM MMHHbiM pacKnaaHMKOM BMP-2 
M BpyMHyiO npOTMB ÓpOHBTaHKOBOM M TpaHCOOpTHOM T6XHMKM 
BCex BMßOB.

MMHa TM-89 cocTOMT m3 TOHKOCTeHHoro CTanbHoro Kop- 
nyca uMJiMHapMsecKO-KOHMaecKOM <|>opMbi, sapada B3pbis- 
HaToro BemecTBa c cerMeHTHOM KyMynaTMBHOM oöjimliob- 
KOM, HSKOHTaKTHOrO B3pblBaTena C MarHMTHbIM flaTHMKOM 
penM, MexaHM3M0M aa/ibHero B3eeaeHMa, aneKTpoHHbiM

The TM-89 antitank shaped 
charge mine

The mine is normally buried under the camouflaging layer or 
surface laid with the help of GMZ-3 tracked mine layers, VMR-2 
helicopter mine dispensers, or manually to counter enemy 
armor and soft-skinned vehicles.

The TM-89 mine is made up of a cylindrical and conical thin- 
wall steel casing, main charge with segmented indentation to 
form shaped charge, proximity magnetic influence fuse, arm­
ing delay mechanism, electronics unit and initiating mecha­
nism with two transitional charges and the igniting powder 
charge, safe mechanism and factory fitted detonator.
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MMHBI MHXeHepHbIX BOMCK Engineering mines

6/iokom n McnoriHMTenbHbiM MexaHM3M0M c flBywq nepefla- 
TOHHbiMU aapAAaMn BCKpbiLUHoro nopoxoBoro sapada, npe- 
floxpaHMTejibHo-ncno/iHUTe/ibHoro MexaHM3Ma n BKJiaxiHo- 
ro fleTOHaTopa.

<t>yHKpnoHMpoBaHne mmhu TM-89 nponcxo/iHT cneflyio- 
muM oöpaaoM. npM Hae3fle Tam<a nn6o ApyroM SpOHeTaH- 
kobom mjim KonecHoii tsxhmkm Ha MHHy cpaSaTbisaeT He- 
KOHTaKTHblM B3pblBaTehb M npOMCXOfl,HT OAHOBpeMeHHblM 
noflpbiB ero nepeaaTOHHbix sapSAOB, ripn 3tom oamh m3 
hmx npoSuiBaeT obonoHKy BCKpbiiiiHoro nopoxoBoro aapn- 
fla, a BTopoü npwBOflMT b AeñCTBMe npeAOxpaHMTenbHO- 
Mcno/iHHTenbHbiii MexannsM. nop, B03p,eMCTBneM nopoxo- 
Bbix ra3OB BCKpbiLUHoro aapafla npoMcxoAMT ot- __________ 
ciperi BspbiBaiena m yaaneHMe MacKupoBOHHO- 
ro cnos rpyHTa c mmhsi. Chhxpohho c OTCTpe- 
noM BspbiBaTena, c 3aMeflneHneM, AeiiCTByeT 
npefloxpaHMTeribHo-McnojiHme/ibHbiii Mexa- 
HH3M, npM 3T0M npoMcxoAMT nepeBOA ero ane- 
MeHTOB b boeeoe nonoxenwe m coapuib nepe- 
ßaTOHHoro sapada, nHnuMnpyiomero aeTOHa- 
TOP MMHbl. npn np0X0XA6HHM ZjeTOHaUMOHHOli 
BonHbi no sapafly B3pbiBHaToro BemecTBa MMHbi 
nponcxoflHT cxnonbiBaHMe cerMeHTHOM KyMy- 
nsTMBHOM oönnpOBKM, o6pa3OBaHne moiahom 
KyMynaTMBHOii CTpyn, KOTOpaa SeenpenaTCT- 
BeHHo nopaxaeT t3hk sepes ßHntue. Flpw nae3- 
p,e TaHKa Ha MMHy ryceHwpeùi nponcxoflUT ee 
nepeÖMTuie 6pn3aHTHbiM AeiicTBMeM Bspbiea 
sapada BB.

TaKTMKO-TexHMHecKne xapaKTepHCTWKu

Tnn npoTMBoraHKOBaa

Macca Munti oSmarr, Kr

KyMynsTMBHO- 
cJryracHaa 
11,5

Macca sapnaa BB, Kr 6,9
raóapMTHbie paaMepai, mm: 

AMaMeTp 318
B bICOTa 119

Tnn BB Tr-40
Tun BspbiBarensr HeKOHTaKTHblíí

BpeMS aanbHero B3BeAeHMH, c

MaCHMTHblii 
AByxKaHanbHbiCi 
20-700

BpoHenpoÖMiMe CKBO3Hoe npo6u-

TeMnepaiypHbiM AManasoH npMMeHeHMH, 'C

Tne He Menee 
40-MM SpOHM npM 
yCTaHOBKe b rpynr 
C MaCKMpOBOHHbIM 
cnoeM 0,1 m 
ot -30 no+50

rapaHTMMHblii CPOK XpaHeHMH 
(6e3 MCTOHHMKa TOKa), roflbl 10

Type

Weight, kg:
Mine
Explosive
Dimensions, mm: 

diameter 
height

Type of explosive
Type of fuse

Arming delay time, sec. 
Armor penetration

Operational temperature range, 'C
Guaranteed shelf life 
(without battery), years

Typical operation:
When a tank or any other tracked or wheeled vehicle presses the 

mine, the proximity fuse ignites and provides simultaneous actua­
tion of transitional charges, one of which blast-opens the cover of 
the powder charge and the other initiates the detonator mecha­
nism. Compressed by the powder gases of the powder charge, the 
fuse ejects and moves the camouflaging ground layer away. The 
delay mechanism gives the detonation mechanism time to settle 
for arming and ignite another transition charge to initiate the deto­
nator. The detonating wave forces the indentation of the mine to 
collapse and form a powerful shaped charge that penetrates the 
tank’s belly or destroys its tracks with the blasting power.

Basic Charac

Antitank shaped 
charge mine

11,5
6.9

318
119
TG-40
Two-channel 
magnetic influence 
proximity fuse 
20-700
Full penetration 
of minimum 40-mm 
armor when buried 
under 0.1-m thick 
camouflaging layer 
-30 to +50

10

lipoTkiBonexoTHbie muhbi

Antipersonnel mines

ripoTMBonexoTHaii
(ftyracHaa Muna nMH-2

The PMN-2 
antipersonnel blast mine

FIpeflHasHaHeHa Ans MHHnpoeaHns mocthocth ycTaHOBKoñ 
mmh c MacKupoBKOü rpyHTOM, pacTMTenbHOCTbio mbm CHeroM. Yc- 
TaHOBKa MMH np0M3B0AMTC3 BpyHHyiO, paCKnaßKOM C nOMOUlblO

The PMN-2 is normally buried in the ground, vegeta­
tion or snow manually, or surface-laid with the help of 
the MPZ-4P mine dispenser, or simply by throwing it out
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Boenpnnacbi BoopyxeHMn CyxonyTHbix bomck Army Munitions

MMHHoro 3arpaflMTenA f1M3-4n 
win cöpacbiBaHneM H3 Ky3OBa 
aBTOMoßuna. flopaxaeT Hory 
nexoTUHpa w Koneco aBTOMo- 
6nna.

Muna flMH-2 coctomt M3 
nnacTMaccoBoro Kopnyca, 
sapada BB, KpecToo6pa3HO- 
ro HaxuMHoro aaTHUKa pern 
u BCTpoeHHoro BSpbiBarenst c 
DHeBMaTMHeCKMM MexaHM3- 
MOM xtanbHero B3BepeHna 
cnnb<t>OHHoro Tuna.

<J>yHKHMOHHpOBaHHe MMHbl 
flMH-2 npoMCxoßHT cneayio- 
ipuM o6pa3OM. npu HacTyna- 
HMH na MHHy nexoTMHpeM unn 
Hae3fle KoaecoM aBTOMobuna 
KpecTOBMHa HaxwMaeT Ha 
ujTOK McnonHMTenbHoro we- 
xaHM3Ma BspbiBaTena, lutok onycKaeTca n ocBoSoxpaer 
yqapHMK. XaapHMK nop ßeuicTBMeM ôoeBoùi npyxwHbi Haxanbi- 
BaeT Kancionb-fleTOHaTop, KOTopbifi B3pbiBaeTca n Bbi3biBaeT 
B3pbiB AononHHTenbHoro aeroHaTopa h 3apsoa mhhh, oöec- 
neHHBaiOLuero BbicoKO3<t>4>eKTHBHoe nopaxenue penn <t>y- 
racHbiM peiicTBHeM sspbisa.

of the truck. It is primarily 
designed to incapacitate 
personnel by attacking 
legs, and to blow up 
wheels of vehicles.

The PMN-2 is made up of 
a plastic casing, the main 
charge, a cruciform pres­
sure plate and an in-built 
transverse fusing system 
featuring a complex arming 
system with bellows delay 
system.

Typical operation:
When sufficient load is 

applied to the pressure plate 
by an infantryman or a 
wheeled vehicle, the plunger 
is depressed to release the 
striker onto the stab-sensi­

tive detonator assembly, which blasts and actuates the 
explosion of the additional detonator and the main charge 
of the mine. The large explosive content generally leads to 
effective enemy incapacitation by the blasting action.

Tun <t>yracHafl, HaxMM-

Macea MHHbi o6iuan,Kr

Horo aeiiCTBHH, 
OKOHHarenbHO 
CHapnxeHHaa 
0,4

Macea aapaaa BB.xr 0,1
PaóapHTHbie paawepbi.MM: 

anaMeTp 120
B bICOTa 54

Tun BB Tf-40
Marepnan Kopnyca nonn3TnneH
Tun BapbiBarenii MexaHWHeCKnvi

BpeMH aanbHero B3BeaeHHA,c

BCTpoeHHblti C 
HHeBMaTHHeCKHM 
MexaHUSMOM 
aanbHero B3BeaeHwn 
30-300

ycM/iMe cpaöaTbiBaHMn, kl 5-25
TewnepaiypHbiM ananaaoH npwvieHeHHH, "C ot-40 ao+50
rapaHTnüHbiü CpOK XpaHBHHH, LOflbl 10

Type antipersonnel

Weight, kg:

armed pressure­
type blast mine

Mine 0.4
Explosive
Dimensions, mm:

0.1

diameter 120
height 54

Type of explosive TG-40
Case material Plastic
Type of fuse Pressure fuse with 

in-built transverse 
fusing system 
with bellows delay 
system

Arming delay time, sec 30-300
Operational pressure range, kg 5-25
Operational temperature range, 'C -40 to + 50
Guaranteed shelf life, years 10

npoTUBonexoTHaa
cfjyracHaa MUHa nMH-4

npe/jHasHaneHa /pis MHHnpoBannst m6Cthocth ycTaHOBKoii 
MHH C MaCKHpOBKOM TpyHTOM, paCTHTenbHOCTblO nan CHeroM, 
a TaKxe Ha bpoaax. VcTaHOBKa mmh npon3BOflHTca spynnyto, 
a raxxe c6pacbiBanneM H3 Kyaosa asTOMobuna. flopaxaeT 
Hory nexoTHHpa h Koaeco aBTOMOÓMast. Flo cpaBHenmo c mh- 
Hoii flMH-2 HMeei yMeHbujeHHbie Maccy w raöapmbi, noBbi- 
pieHHyio nnoipa/ib m HaaexnocTb cpa6aTbieaHna HaxwMHoro 
flaTHHKa penn.

Muna nMH-4 coctout H3 nnacTMaccoBoro Kopnyca c 
KpbiujKoií, aaprw BB, B3pbisaTean c HaxnMHbiM ßaTHHKOM 
penn, MexaHH3M0M BseexteHun c BbnmxHbiM tpochkom, Me- 
xaHH3M0M flaabHero B3BefleHH9 (MflB) n npefloxpaHMTenb- 
HO-ncno.nHme.nbHbiM MexaHM3M0M.

The PMN-4 antipersonnel 
blast mine

The PMN-4 is normally buried in the ground, vegetation or 
snow, or emplaced in fording areas manually, or surface-laid 
by throwing it out of the truck. It is primarily designed to inca­
pacitate personnel by attacking legs, and to blow up wheels 
of vehicles. Compared to PMN-2, the PMN-4 has smaller 
weight and dimensions, and a larger and more reliable pres­
sure plate.

The PMN-4 has a plastic casing with the lid, main charge, a 
pressure plate with the fusing mechanism, the arming mech­
anism with a ripcord, delay mechanism and safety and deto­
nator assembly.

To arm the mine, the transit lid is detached, and the ripcord is 
drawn out to actuate the hydraulic delay mechanism that settles
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MMHBI MHXeHepHbIX B0ÍÍCK Engineering mines

nepeBOfl MMHbi M3 TpaHcnopTHoro nonoxeHMn B SoeBoe 
npoM3Bop,MTC9 oTfleneHneM TpaHcnopTMpoBOHHoñ kpbiwkm, 
POAHblM BblTSTMBaHMeM TSTM-TpOCMKa, HTO OpMBOflMT B fl,eM- 
CTBMe MexaHM3M flanbHero B3BefleHMs TMflpoMexaHMHecKoro 
npMHUMna xteMCTBMs. flocne OTpaöoTKM MflB ornesaa uenb 
B3pbiBaTeji9 MMHbi nepeBOflMTCA b SoeBoe nonoxeHMe oxm- 
flaHM9 periM nopaxeHMB. npM HaxaTMM Ha /jaTHUK pe/iM npo-
McxoßHT nopaxeHMe hotm nexoTMHu,a, a Taxxe xoneca sbto- 
moSmbh <t>yracHbiM fleiiCTBM- 
eM B3pbiBa sapada BB m oc- 
XOBXaMM B3pblBaTenA.

CpaöaTbiBaHMe AaTHuxa 
nenn npoMcxoam npM Haxa­
TMM no,a onpefleneHHbiM yr- 
jiom, HTO oöecneHMBaeT 
B3pblB0yCT0MHMB0CTb, a T3X- 
xe CTOMXOCTb X yCMBMBM, 
BO3fleMCTByiOLUMM Ha npM- 
BOfl MMHbi b nepMOß Mexce- 
3OHb9 (CTAXKa TpyHTOM, 
CHerOM MBM BOflOM npM 3a- 
Mep3aHMM).

the fusing mechanism into armed position. When sufficient load 
is applied to the pressure plate, the mine blasts and attacks an 
infantryman's leg or a wheel of the vehicle by the blasting action 
and fragments of the mine’s pressure plate and casing.

The pressure plate is actuated only if depressed under a set 
angle, which makes it resistant to breaching blasts and other 
impacts in off-season time, like the straining of ground, snow 
or water caused by freezing.

<t>yracHas, HaxMM-
HOrO fleMCTBMS, co

Tun

BCTpoeHHbIM
B3pbiBaTeneM

Macca mmhsi oSman, kt, 0,32
Macca 3aps.ua BB, kt
TaöapMTHbie pasMepbi, mm:

0,055

awaMerp 103
BblCOTa 22

Tun BB TpOTHB
MaTepnan Kopnyca nOSMSTMUeH
Tun B3pbiBaTens MexaHMsecKMÜ 

npeßoxpaHMTenb- 
Horo TMna

BpeMS aBTOMaTMMecKoro nepesona 
b óoeBoe nonoxeHMe, c 60-2400
ycnriMe cpaóaTbiBaHMS, kt 0,5-15
TeMnepaTypHbiii .qnanaaoH npMMeHeHMs, °C OT -40 no +50
rapaHTMMHbIM CpOK XpaHSHMS, TO/Jbl 10

Type percussion

Weight, kg:

blast mine 
with inbuilt fusing 
mechanism

Mine 0.32
Explosive
Dimensions, mm:

0.055

diameter 103
height 22

Type of explosive TNT
Case material Plastic
Type of fuse Mechanical 

safety fuse
Arming delay time, sec 60-2,400
Operational pressure range, kg
Operational temperature

0.5-15

range, °C -40 to +50
Guaranteed shelf life, years 10

ilpOTMBOTaHKOBaa OCKOBOHMBil 
BbinpbirwBaK>mafl muhs O3M-72

npeflHa3HaHeHafljin MMHMpoBaHMn mscthoctm yciaHOBKOM 
MMH BpyHHyiO C MaCKMpOBKOM TpyHTOM, paCTMTeBbHOCTblO 
MBM CHerOM npOTMB XMBOM CMBbl npOTMBHMXa.

Mmhs O3M-72, HeoKOHHaTenbHO CHapsxeHHan, coctomt m3 Ha- 
npaB/iflioLuero cTaKaHa, BbinpbirMBaioineM ockobohhom boeeoM 
nacTM c 3apa/iOM BB, nepeaaTOHHbiM peTOHaTopoM, BbiniMÖHbiM 
3apnpoM, HMnne™ c KancioneM-BOcnnaMeHMTeneM, HaxoBbHoro 
MexaHM3Ma c tpocmkom. B xompbcxt mmhh bxoamt xanooBb-ße- 
TOHaTop K/J8- Mmhs O3M-72 npuMeHseTcn c yHMBepcanbHbiMM 
MMHHbIMM B3pblB3TeBAMM MYB-3, MYB-4 C paCTOXKaMM, aneKT- 
pOMexaHMHecKMMM B3pbiBaTennMM MB3-72, MB3-92, ceüCMMHe- 
ckmm B3pbiBaTenbHbiM ycTpoücTBOM HBY-fl, b cocTase KOMnneK- 
Ta ynpaBnsieMbix MMHH0-B3pbiBHbix sarpaxpeHMM YMH-3, a Taxxe 
BO3MMoro KOMnneKTa npoTMBonexoTHoro mmbmpobshms BflKIT-1. 
C BblCOXOM 3<t><|>eKTMBHOCTblO HOpaXaeT XMByiO CMBy, BTOM HMCB6 
b bpoHexuneTax, a Taxxe HeöpoHMpoBaHHyio TexHMxy.

The OZM-72 bounding 
fragmentation mine

The OZM-72 mine is normally buried in the ground, vegeta­
tion or snow to attack enemy manpower.

The unfused OZM-72 mine is made of a sheet steel casing with 
a removable central plug on the top surface covering the detona­
tor tube, the igniter spigot with its percussion cap, the copped 
steel bar fragmentation, a flash tube containing propellant and 
leading to a cavity in the base of the mine, a tether wire fastened 
to the base and connected to a spring-loaded striker in the center 
of the main charge. The mine complete set includes the KD deto­
nator assembly. The OZM-72 normally accepts the MUV-3 fuse, 
MUV-4 fuse with tripwires, or electromechanical MVE-72 and 
MVE-92 fuses, seismic NVU-P fuse as an element of the UMP-3 
controllable booby trap fuse, or the VKPM-1 portable antiperson­
nel fuse system. The mine is effective against enemy manpower, 
including personnel in armor vests, and thin-skinned vehicles.

Typical operation:
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c[)yHKLtnoHMpoBaHMe MMHbi O3M-72 npOMCxofli/ii cne,QyiomnM 
o6pa3OM. flpn sauennennn nexoTMHiia 3a npoaonoMHyio pacTnx- 
Ky MVB-3, MyB-4nn6oo6pbieepacTA>KKM MB3-72, MB3-92, nu- 
60 cpaôaTbiBaHMM HaKonbHoro MexaHM3Ma HBV-n, nn6o no ko- 
Manae onepaiopa c nynura noflpbiBa yMn-3 hah BKnM-1, npo- 
hcxoaht cpaôaTbiBaHue Hunnena c KancKtneM-BoennaMeHUTe- 
neM m aaxxenue BbitunôHoro aapaaa, 3aTeM nofl BosAenciBneM 
flasneHMa nopoxoBbix raaos nponcxoflUT OTCTpen ôoeBoü Mac™ 
H3 HanpaenaioLuero ciaxaHa, HarnxeHHe Tpocuxa, cpaôaTbisa- 
Hue Ha saaaHHoii Bbicoie HaKonbHoro Mexanu3Ma c KancioneM-
BoennaMeHMTeneM, ot 0opca oths ko- 
Toporo npoucxoAMT noapbiB Kanciona- 
aeTOHaTopa, nepeaaTOHHoro aeroHa- 
Topa n aapaaa BB, noa BoaaeüCTBweM 
npoayrroB aeTOHau.nu kotopoto npo- 
wcxoawT KpyroBon paaneT roTOBbix no- 
paxaromux aaeMeHTOB.

The mine is normally operated by a tripwire connected to 
MUV-3 and MUV-4 fuses, or MVE-72, MVE-92 fuses, but may use 
the NVU-P fuse for pressure actuation, or UMP-3 or VKPM-1 
command fusing systems. When a wire is tripped, the fuse is 
screwed onto the percussion igniter spigot that provides a flash 
that ignites the propellant in the tube, blowing the mine out of its 
outer sleeve. The tether wire fixed to the base becomes taut, pulls 
back the striker against its spring and releases the mechanism to 
fire the detonator assembly. The detonation of the main charge 
bursts the casing and propels metal fragments to a lethal radius.

Tun ocKOAOHHas,xpy- 
roBoro nopaxeHHA, 
BbinpbirMBaiomaA

Macca muhbi oôtuan, kt 5
Macca 3aprma BB, kt 
raôapriTHbie pa3Mepbi, mm:

0,66

AuaMeTp 108
BbicoTa (6e3 BapbiBaiens) 172

Bbicoja noflpbiBa BH, m 0,6-0,9
Tun BB
Pafluyc cnnotuHoro nopaxenun

TpoTnn

HesammijeHHOü xhboh chaw, m 25
npnBeaeHHas nnoinaflb nopaxeHHA, m2 2124
TeMneparypHbiM awanasoH npwMeHeHMA, ’C onpeflenseTcs 

npuMeHseMbiM 
BspbiBaieneM 
(ot -40 AO + 50)

rapaHTHiÎHblÜ CpOK XpaHSHHfl, TOftb! 10

Type Bounding

Weight, kg:

fragmentation 
mine

Mine 5
Explosive
Dimensions, mm:

0.66

diameter 108
height, unfused

Main explosive detonation
172

height, mw 0.6-0.9
Type of explosive TNT
Effective lethal radius, m 25
Circular burst area, m? 2,124
Operational temperature range, 'C Fuse-dependant 

(-40 to +50)
Guaranteed shelf life, years 10

npoTMBonexoTHaa ocKO/ioHHaa MKHa 
HanpaBjieHHoro nopaxeHiiB MOH-50

flpeaHasHaHena ana MnnupoBaHMA mocthocth ycTaHOBKOü 
MHH BpyHHyiO Ha rpyHT C MaCKMpOBKOM paCTMTeabHOCTblO wan 
cHeroM, a TaKxe Ha MecTHbix npeaivieTax - Ha aepeBbsx, ne- 
peBSHHbix CTonbax, aneMenrax MeTannMHecKMx KOHCTpyKuwùt 
u apyrwx npeaivieTax, npoTMB xhboh cwribi npoTUBHWKa.

Muna MOH-50, HeoKOHHaTeabHO cuapnxeHHaa, coctomt H3 
nnacTMaccoBoro Kopnyca c roTOBbiMM nopaxaioianMU aaeMBH- 
TaMu, 3apnaa BB c asywri nepeaaroHHbiMH aeTOHaropaMu, Ha 
Kopnyce mhhbi HMeercn npwuea, b ero huxhoh aacTu luapnupHO 
saxpenneHbi MeTannunecKne hoxkh. B KOMnaeKT mhhbi bxoaht 
CTpyôuuHa, KopoÔKaaaa cpeacTB B3pbiBaHMA, BTyaxu aa« Kpen- 
aeHna aaeKTpoaeTOHaTopoB, a TaKxe cyMKa ana nepenocKH aeyx

The MON-50 directional 
fragmentation antipersonnel mine

The mine is normally surface-laid manually under camouflaging 
vegetation or snow, or emplaced on trees, wooden posts, metal 
constructions and other objects to attack enemy manpower.

The unfused MON-50 mine’s plastic casing houses the frag­
mentation of ball-bearing or chopped steel rod, the main charge 
with two angled fuse wells, and mounts a sighting assembly and 
steel scissor legs. The complete set of the mine normally 
includes swiveling brackets, the fuse box, the electric detonator 
assembly, and a transit bag for two mines. The mine may be 
fired electronically for which KRAB-IM, UMP-3, VKPM-2 fuse 
assemblies are used, or mechanically with MUV-3, MUV-4 fuses 
connected to tripwires, or MVE-72, MVE-92 and MVE-NS elec-
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muh. Muna Moxer npuMenaTbca b ynpas- 
naeMOM pexuMe c ucnonbsosaHueM kom- 
nneKTOB KPAB-HM, yMR-3, BKflM-2, a 
TaKxe aBTOHOMHO co BspbiBaiennMH MŸB-3, 
MVB-4c pacTRXKaMn, aneKrpoMexaHUHe- 
CKMMM B3pbiBaTeriAMH MB3-72, MB3-92, 
MB3-HC, ceücMunecKUM BspbiBarenb- 
HbiM ycTpoiicTBOM HBy-Fl, flpyrwMn nep- 
CneKTUBHblMM B3pblBaT6nnMU H KOMOJieK- 
TaMH, sto oöecneHMBaeT bosmoxhoctb 
npUMCHeHMfl MMHbl pa3hMHHblMM BUA8MU 
BoopyxeHHbix cun Poccuu.

Muna MOH-50 4>yHKU,uoHupyeT cne- 
flytomuM o6pa3OM. Tlpn cpaSaTbisaHuu 
McnonHMTenbHoro ycTpoiiCTBa B3pbiBa- 
Tena wan aneKTpofleTOHaTopa nponcxo- 
Aht noflpbiB nepeflaTOHHoro aeTOHaTo- 
pa, sapaaa BB u HanpaBneHHoe Meia- 
Hue npoflyKTaMM AeTOHaquu rOTOBbix 
nopaxatomux aneweHTOB b cerrope oc- 
KonoHHoro nopaxenua, npu 3tom o6ec- 
nennBaeTca BbicoKO3<t>4>eKTMBHoe no- 
paxemie xhbom cunbi, b tom nncne b 
SponexuneTax, a Taicxe HeöpoHupo- 
BaHHOÜ aBTOMOÓHnbHOÌÌ TeXHMKM.

trie fuses, or NVU-P seismic fuse assem­
bly, and other applicable fuses and fusing 
arrangements, which makes it possible 
to keep the mine in inventories of various 
services of the Russian Armed Forces.

Typical operation:
During either electrical or mechanical 

operation, the detonator initiates the main 
charge, projecting the shrapnel in horizon­
tal fan-shaped pattern, effectively killing 
enemy manpower including personnel in 
armor vests and thin-skinned vehicles.

Tun

Macca mmhsi obiuas, kt 
Macca aapaaa BB, Kr 
raöapuTHbie paawepbi, mm: 

anuria 
wupuHa
BblCOTa (co CnOXeHHbIMU HOXKaMM) 

Tun BB 
ropn3OHTanbHbiu yron paanera 
ocKonKOB, rpan
Paauyc cnnouiHoro nopaxeHus 
HeaainuiueHHOü xuaoii cunbi, m 
LUupuHa 3OHbi cnnoiBHoro nopaxeHus 
(Ha aanbHOCTb 50-58 m), m 
ripuBeaeHHan nnomaab nopaxeHns, m2 
flanbHOCTb nopaxeHUH nerKOBoro 
u rpysoBoro asTOTpaHcnopra 
U XUBOU cunbi B HeM, M
TeMneparypHbiü fluana3OH npuMeweHun, 'C

oCKonoHHaa, 
HanpasneHHoro 
nopaxeHun
2
0,7

226
66
155
FIBB-5A

54

50-58

45-54
1514-1910

Type

rapaHTuüHbiü cpoK xpaHeHun, roAbi

flo 30 
onpeaenneTCA 
npuMeHBeMbiM 
B3pbisaTeneM 
OT -40 «O +50 
10

Weight, kg:
Mine
Explosive

Dimensions, mm:
length
width
height (with folded legs)

Type of explosive
Fragmentation spread arc, deg
Effective lethal radius, m

Lethal frontage, m
(with effective lethal radius of 50-58 m)
Circular burst area, m2
Effective penetration distance 
of soft-skinned vehicles with 
personnel in, m
Operational temperature range, ’C

Guaranteed shelf life, years

Directional 
fragmentation 
antipersonnel mine

2
0.7

226
66
155
PW-5A
54 
50-58
(against manpower)

45-54
1,514-1,910

Up to 30 
Fuse-dependant 
(-40 to+50) 
10

ilpoTkiBonexoTHaa ocKonoHHaa mmhs 
HanpaaneHHoro nopaxeHnn MOH-90

npeAHaaHateHa Ann MUHnpoeanun mccthocth ycTaHOBKOü mmh 
BpyHHyio Ha rpyrrr c MacKupoBKOÜ pacTMTenbHOCTbio unu CHeroM, 
a TaKxe Ha Aepeebnx u MecTHbix AepeBHHHbix aneMCHiax, npoTMB 
XMBOW CU/lbl U HebpOHUpOBaHHOM T6XHMKU npOTUBHMKa.

Muna MOH-90, HeoKOHHaTenbHO CHapaxeHHaa, coctout m3 
nnacTMaccoBoro Kopnyca c roTOBbiMM nopaxaiouAUMM ane- 
MeHTaMu, 3apsAa BB c AsyMH nepeAaTOHHbiMU AeTonaTopa- 
mm, Ha Kopnyce muhbi uMeeTca npuuen, b ero HuxHeii Mac™ - 
<t>naHeu Ann Kpennenua Ha LUTanre. B KOMnneKT muhui bxoaht 
urraHra c pyKOfiTKOfi, urrbipb, tbosau, BTynKu, ct>yrnnpbi. Muna mo- 
xeT npuMCHSTbcn b ynpasnseMOM pexuMe c ucnonb3OBaHueM

The MON-90 directional 
fragmentation antipersonnel mine

The mine is normally surface-laid manually under camouflag­
ing vegetation or snow, or emplaced on trees, wooden posts, 
metal constructions and other objects to attack enemy man­
power and thin-skinned vehicles.

The unfused MON-90 mine's plastic casing houses the 
fragmentation of ball-bearing or chopped steel rod, the 
main charge with two angled fuse wells, and mounts a 
sighting assembly and a bracket mounting saddle on the 
underside. The complete set of the mine normally 
includes swiveling brackets, a clamp, a tree spike, nails, 
and other requisite stuff. The mine may be fired electron!-
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KOMnneKTOB KPA6-HM, yMfl-3, a Taxxe b 3btohomhom c B3pbi- 
BaTenaMM saMeftneHHoro aeiicTBua B3fl-144H, B3fl-6q, anexT- 
poMexaHUMecKMMU B3pbiBaTenAMM MB3-72, MB3-92, MB3-HC, 
ApyruMM nepcneKTHBHbiMU B3pbiBaTen3MH m xoMnnexTaMU, hto 
oßecneHMBaei bosmoxhoctb npuMeHenna mmhsi pasriMHHbiMM 
Bulawin BoopyxeHHbix curt Poccmm.

Muna MOH-90 <t>yHKi4MOHnpyeT cneziy- 
K31HHM o6pa3OM. npw cpaôaTbiBaHnn mc- 
nonHUTenbHoro MexaHH3Ma B3pbiBaTenn 
win 3/ieKTpoAeTOHaTOpa opomcxoamt 
noflpbiB nepeaaTOMHoro «eTOHaTopa, 
aapwja BB n HanpaBneHHoe MeTanne 
npoflyKTamn fleTOHau.nn flByxcnoMHoro 
6noxa roTOBbix nopaxatoiunx aneweHTOB 
b ceKTOpe ocKonoMHoro nopaxeHMn, npn 
3T0M oSecneHMBaercfl Bbicoxo34>4>ex- 
TnsHoe nopaxeHwe xmbom cwibi, b tom 
Hwcne b SpoHexnneTax, a Taxxe Hebpo- 
HnposaHHon tbxhmxm npoTMBHMxa.

cally for which KRAB-IM and UMP-3 fuse assemblies are 
used, or mechanically with VZD-114ch, VZD-6ch delay 
action fuses, or MVE-72, MVE-92 and MVE-NS electric 
fuses, and other applicable fuses and fusing arrange­
ments, which makes it possible to keep the mine in inven­

tories of various services of the 
Russian Armed Forces.

Typical operation:
During either electrical or mechani­

cal operation, the detonator initiates 
the main charge, projecting the 
shrapnel in horizontal fan-shaped 
pattern directly to a target, effectively 
killing enemy manpower including 
personnel in armor vests and thin- 
skinned vehicles.

Tnn ocKonoMHafl, 
HanpasneHHoro 
nopaxeHnn
12.1
6,2

345
153
202
RBB-5A

Type

Macca muhm oöiuan, xr
Macca sapnfla BB, xr
raöapnTHbie pa3Mepbi, mm:

flnnHa
inupuHa
B bICOTa

Tun BB
tllupuHa 3OHbi cnnowHoro nopaxeHua
(HesamumeHHOii xmbom ennui
Ha aanbHOCTn 90 m), m
TeMnepaTypHbiii flnanaaoH npnMeHenwi, °C

BpeMSi ycTaHOBXM oahmm canepoM, muh. 
lapaHTHiiHbiii cpox xpaneHHH, roflbi

60
onpeaenseTcn 
npuiMeHfleMbiM 
B3pbisaTeneM 
(ot -50 no +50) 
8
10

Weight, kg:
Mine
Explosive

Dimensions, mm:
length
width
height

Type of explosive
Lethal frontage, m
(with effective lethal radius of 90 m)
Operational temperature range, °C

Emplacement time, minutes
Guaranteed shelf life, years

Directional 
fragmentation 
antipersonnel 
mine

12.1
6.2

345
153
202
PW-5A

60
Fuse-dependant 
(-50 to +50)
8
10

lipoTUiBonexoTHan KacceTHan 
OCKOJlOHHan MHH3 nOM-2

The POM-2 scatterable fragmentation 
antipersonnel mine

npeanasHateHa flnn flncTaHuuoHHo- 
ro MMHupoBaHun mscthoctu sepToneT- 
HOM CMCT6M0Ü BCM-1, aBnapnoHHbiMM 
CMCTeMaMw Ha ochobc ManorabapuT- 
Horo yHMBepcanbHoro xoHTeìiHepa 
KMry, CUCTeMOÜ MMHUpOBaHUS Ha oc- 
HOBe 122-mm PC3O, yHWBepcanbHbiM 
MMHHbiM 3arpafl,uTeneM YM3, a Taxxe 
nepeHOCHbiM xoMnnexTOM MMHnpoBa- 
HM« RKM OPOTHB XMBOM CWlbl npoTMB- 
Hwxa.

Muna DOM-2 coctomt M3 CTanbHoro 
CTaxana c saxpenneHHbiM Ha HeM neH- 
TOMHblM CTa6MJlM3aTOpOM, OMpOTeXHM- 
Mecxoro 3aMeflflMTenbHoro xonbpa, 
BblUJMÖHoro aapafla m öoesoro sne- 
MeHTa, BxnKJHaxiwero ycTpoMCTso yc- 
TaHOBXM Ha rpyHTe b opMeHTMpoßaH- 
Hoe nonoxeHMe b BMfle noflnpyxMHeH- 
Hbix nanox, B3pbiBaTenn c MexaHM3- 
MOM aBTOMaTMtecxoro pasöpoca 
4-HMTeBblX flaTHMXOB-paCTBXeX, MC-

The POM-2 mine is normally laid using 
VSM-1 helicopter mine dispensers, KMGU 
small-size canister mine pad, 122-mm 
MLRS-based mine dispensing systems, 
UMZ multipurpose mine dispensers, and 
PKM portable mine dispensing systems to 
attack enemy manpower.

The POM-2 mine’s cylindrical cast­
steel tubular casing has ribbon stabiliz­
ers and houses pyrotechnical delay 
mechanism, the propelling charge, six 
spring-loaded metal fins for bringing 
the mine in the upright position on the 
ground, the cruciform tripwire dis­
penser on the top and a central fusing 
system, and the detonator assembly 
with hydraulic self-destruct mechanism, 
and the main body made up of the frag­
mentation casing and the main charge.

Typical operation:
During the ejection from the carrier 

munition (a mine canister, an airborne
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nonHmenbHO-fleTOHupyioinuM MexaHU3MOM npeflOxpaHM- 
Te/ibHoro Tuna m TMApoMexaHMHecxMM ycTpoMCTBOM caMO- 
nnKBUAapnn, a Taxxe öoeBoü hsctm, coctoblusìì m3 ocxo- 
noMHoro xopnyca m 3apaa,a BB.

4^yHKLiMOHnpoBaHne mmhsi HOM-2 npoHCxoflUT cneAyio- 
luum o6pa3OM. npn OTCTpene H3 KacceTbi, 6noxa aBwapMOH- 
Horo KOHTeiiHepa wnn tojiobhom aacTM peaxTMBHoro CHapapa 
npoHcxoßMT saxxeHue nupoTexHuaecKoro 3aMeanMTenbHO- 
ro Konbpa, npn noMOtpn neHTOHHoro maónanaaiopa mmhs 
opneHTMpyeTca Ha noaeie totiobhom aacTbio b CTopony no- 
BepxHOCTn 3eMnn, nocne 3arny6neHM9 b rpyHT opomcxoamt 
nocneflOBaTenbHo oicTpen ßoesoro sneMeHTa M3 CTaxana, 
cpaöaTbiBaHwe nMpoTexHMHecxoiÌ penn B3pbiBaTena, oöecne- 
MMBaiOLpeii pacKpbune nanox c ycTaHOBxovi Ha rpyHTe b no.no- 
xeHwe, 6nw3Koe k BepTMxanbHOMy, m aBTOMaTMnecxMM pa3- 
6poc HmeBbix pacTaxex, nocne aero Muna nepesoAMTca b 
SoeBoe nonoxenne oxmashma peau, lipin sapenneHinn nexo- 
TMHpeM 3a pacTsixxy npoMcxoflMT cpaöaTbiBaHwe mcuoahm- 
TeribHO-fleTOHinpyioipero MexaHU3Ma B3pbiBaTena, noapwB 
3apaßa BB, KpyroBoii paaneT ockojikob m nopaxenne penn. 
npn OTcyTCTBMM penn Muna aepe3 onpeAeneHHbiM npoMexy- 
TOK BpeMeHM caMonMKBMflwpyeTca.

container or a rocket warhead), a pyrotechnic delay in the 
mine is ignited to begin the arming sequence. The ribbon 
stabilizer is used to land the mine with the warhead down­
ward. Shortly after landing and digging-in, a small propellant 

charge ejects the mine from 
its tubular casing, allowing 
the spring-loaded fins to 
deploy and bring the mine in 
an upright position. Then the 
cruciform top section is 
blown off by another charge 
to release four spools of 
plastic tripwire, after which 
the mine is armed. When a 
wire is tripped, the detonator 
assembly actuates the main 
charge and the body shatters 
to create fragmentation. In 
the absence of targets the 
mine will self-destruct at a 
time selected and set prior to 
launch.

Tun KacceTHas 
ocKonoHHaa

Type

Macca MMHbi oöiuaa, xr 
Macca aapwa BB, xr 
raöapuiHbie paaMepw:

AnaMöTp, mm
BblCOTa, MM

Tun BB
Tnn BapbiBarensr

BpeMs zranbHero B3BeaeHus, c
BpeMH caMonnKBHflapnn, sac
XUiHHa AaTHHKOB-pacTHxex, m
Pafluyc cnnouiHoro nopaxeHMs, m
TeMneparypHbiii «wanaaoH npuMeneHna, ‘C 
rapaHTnüHbiü cpoK xpaneHns

npoTMBonexoTHan 
1,6 
0,12

63 
180 
ipoTnn 
KOHiaKTHblÜ Mexa- 
HUMeCKUÜ C HHTe- 
BblMH paCTSXKaMn 
50 
4-100 
10 
16
OT -40 no +50 
10 neT

Weight, kg:
Mine
Explosive

Dimensions, mm:
diameter
height

Type of explosive
Type of fuse

Arming delay time, sec 
Self-destruction time, hours
Tripwire length, m
Effective lethal radius, m
Operational temperature range, 'C
Guaranteed shelf life, years

Scatterable 
fragmentation 
antipersonnel mine

1.6 
0.12

63 
180 
TNT 
Percussion 
fuse with tripwire 
50 
4-100
10 
16 
-40 to +50
10

KacceTa KI1OM-2 The KPOM-2 mine dispensing canister
npea,Ha3HaHeHa Ann pasMemeHMa, xpaneHMB, 

TpaHcnopTHpoBaHwn m ycTaHOBXM npoTMBonexoT- 
HblX OCXOnOMHblX MMH HOM-2 H3 M6CTH0CTM 
CpeACTBaMM AHCTaHUMOHHOrO MHHHpOBaHM9.

KacceTa KHOM-2 coctomt m3 CTaxana, anexrpo- 
xancKJAbHOPi BTynxM 3KB-30M, BbitunÖHoro nopoxo- 
BOro sapida, ónoxa c HeTbipbMa mmh3mm, xpbiuixn.

npn nolane MMnynbca anexipmecxoro Toxa 
Ha anexTpoxancKuibHyio BTynxy oHa cpaßaTbisa- 
eT, BocnnaMeHAA BbiLuwÔHoü sapna. Hoa aeiicT- 
BweM aaBneHwa nopoxoBbix ra3OB nanxM paarw- 
SaxrrcH, nopoxosbie ra3bi BbiSpacbisaioT 6nox c 
mmhsmm h3 CTaxana. npn Bbixoae 6noxa noa 
aeuicTBneM nopoxoBbix ra3OB ot paaaeaMTenb- 
Hbix sapaaoB MMHbi pasöpacbisaioTca b CTopo- 
Hbt, pacceMBaxjTca HaßeraiOLUMM potoxom bo3- 
ayxa m npM3eMnsK)Tcn Ha 3eM.mo.

KacceTbi KHOM-2 npMMeHawTce b BepToneT- 
HblX CMCTeMaX MMHMpOBaHMA BCM-1, yHMBep- 
canbHbix MMHHbix 3arpaauTennx YM3 m nepeHoc- 
Hbix xoMnnexTax MMHMpoBaHMn HKM.

The canister is designed to contain, 
transport and dispense POM-2 scatter­
able fragmentation antipersonnel 
mines.

The KPOM-2 canister consists of the 
dispensing tube, the EKV-30M primer, the 
propelling charge, four POM-2 mines and 
the plug.

On impact the piezo fuse initiates the 
EKV-30M primer, which activates the pro­
pelling charge. Forced by the expanding 
powder gases, the mines are ejected 
from the dispensing tube. Additional split­
ting charges are used to direct the mines 
in different sides.

KPOM-2 mine canisters are normally 
used in VSM-1 helicopter mine dispens­
ing systems, UMZ multipurpose mine dis­
pensers and man-portable PKM mine dis­
pensers.
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Boenpnnacbi BoopyxeHun CyxonyTHtix bomcx Army Munitions

Macca, Kr
PaCapnTHbie paawepw, mm:

flnaMerp
abmhs

KonunecTBO mmh b xacceTe, lut.
Macca BbiiunóHoro aapwa, kc
Macca paaaennreribHoro sapsaa, xr

TeMneparypHbiii AwanasoH npMMeHeHua, *C

9,6

140
480
4 
0,01
Asa 3ap«Aa 
no 0,0013 
ot -40 Ao +50

Weight, kg 9.6
Dimensions, mm:

diameter 140
length 480

Mines in canister 4
Propelling charge weight, kg 0.01
Splitting charge weight, kg 2x0.0013
Operational temperature range, ’C -40 to +50

npoTMBonexoTHaa KacceTHaa 
cfjyracHaii MMHa IKDM-IC

PFM-1S scatterable antipersonnel 
blast mine

FlpeAHasHaMeHa ahs, AncTaHu,noHHoro mmhmpob3hma mcctho- 
CTM BepTOneTHOM CMCTeMOM BCM-1, aBMapMOHHblMM CMCTeMSMM 
Ha ocHOBe Manora6apnTHoro yHHBepcanbHoro xoHTCMHepa KMCY, 
CHCTeMovi MMHHposaHHH Ha ocHOBe 220-mm PC3O, yHHBepcanb-
HbiM MMHHbiM 3arpaAMTeneM YM3, a raxxe 
nepeHOCHbiM xomhacxtom mmhmpobshma 
nKM npoTnB xmbom cmasi npoTMBHMxa. Do- 
paxaeT xoneco 3btomo6mar.

Mmhs n<t>M-1C coctomt m3 nnacTMac- 
coBoro Kopnyca c aspoAMHaMMuecxMM 
KpbtnoM, cHapaxeHHoro xmakmm BB, tma- 
poMexaHHHecKoro BspbiBaTeAS npeAO- 
xpaHmenbHoro Tuna c MexaHM3MOM 
AanbHero B3BeAeHnn m ycTpoCiCTBOM ca- 
moamxbma3amm. ,0,3th mxom uenn mmhbi 
cnyxMT Kopnyc c xmaxmm BB. Mmhsi pa3- 
MeiuaioTcs b Snoxax.

Mmhs n<bM-1C 4>yHKAMOHMpyeT CACAy- 
iolamm obpasoM. npw OTCTpene Gaokob c 
mmhsmm M3 xacceTbi, m3 6noxa aBMau,MOH- 
Horo KOHTeiiHepa mam toaobhom hsctm pe- 
axTMBHoro CHapnAa opomcxoamt ocbo6o- 
xAeHMe uiTOKa MexsHM3Ma AaAbHero 
B3BeAeHMs rMApOMexaHMHecKoro TMna,
MMHbi pacceMsaioTCA moa BoaAeiicTBMeM Haberaraiuero nofoxa 
3a cneT CMemeHMA penrpoB Macchi m asbashma. ftocAe npM3eM- 
neHMA MCOOAHMTeAbHblM MCX8HM3M B3pblB3TCAA yCT3H3BAMB3eT- 
cs b SoeBoe noAOxeHMe oxmashmr abam nopaxeHMs. npM Hacry- 
naHMM Ha MMHy opomcxoamt cpsSsTbiBBHMe rMAPOMexBHMMecxo- 
ro McnoAHMTeAbHoro MexaHM3Ma B3pbiB3TeAA, B3pbiB sapida BB 
m nopaxeHMe hotm nexoTMHua. ftpM OTcyrcTBMM qeAM MMHasepea 
onpeAeAeHHbiM npoMexyrax BpeweHM caMOAMXBMAMpyeTcs.

The mine is normally planted with the help of the VSM-1 hel­
icopter mine dispensing system, KMGU canister mine pads, 
220-mm MLRS-based mine dispensers, UMZ multipurpose 
mine dispensing systems or man-portable PKM mine dispens­

ing systems, and is used against 
enemy monpower or wheels of 
vehicles.

The PFM-1S mine is cast into 
plastic and has a flat wing on one 
of the sides. The casing houses 
liquid main charge, the hydraulic 
safety fuse with a delay mecha­
nism and a self-destruct mecha­
nism. The bulbous casing with 
the liquid explosive inside is used 
to actuate the hydraulic fuse. The 
mines are packed in dispensers.

Typical operation:
When the mine is ejected from 

the canister, or an airborne con­
tainer or a rocket warhead, the 
strip is pulled out from the slots 
in the end of the fuse, freeing 
the plunger of the delay mecha­

nism. Mines are then dispersed under air drag effect due to 
the altered center of weight and pressure. After landing, the 
mine gets armed in wait for the target. After arming, pressure 
on the bulbous portion of the mine forces the liquid explosive 
into the base of the hydraulic fuse, which blows up initiating 
the main explosive and attacking the leg. In the absence of 
targets the mine will self-destruct at a time selected and set 
prior to launch.

Tun

Macca mmhbi oSiuaa, xr
Macca sapsAa BB, xr
PaOapHTHbie pasMepbi, mm:
Tnn BB
Marepnan xopnyca

Tun B3pbiaaTeAA

BpeMA AanbHero B3BeAeHH9, mmh.
BpeMA CaMOAMXBMAaUMM, Mac.
TeMnepaTypHbin AwanaaoH npMMeneHMA, "C 
fapaHTMMHblM CpOX XpaHCHMA, TOAbl

xacceTHan 
<t>yracHas 
npoiMBonexoTHaa 
0,08 
0,04
60 x 64 x 20 
BC-6fl 
nOAMSTMAeH MOAM- 
4>MI4MpOBaHHblM 
THAPOMexaHMHeC- 
XMM HaXMMHOM 
1-10 
1-40
ot -40 AO + 50 
10

Group 13 Ammunition and explosives

Type Scatterable antiper 
sonnel blast mine

Weight, kg:
Mine 0.08
Explosive 0.04

Dimensions, mm: 60 x 64 x 20
Type of explosive VS-6D
Case material Plastic, modified
Type of fuse Hydraulic

pressure
fuse

Arming delay time, minutes 1-10
Self-destruction time, hours 1-40
Operational temperature range, "C -40 to +50
Guaranteed shelf life, years 10

HH——fi
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MkIHbl MHXeHepHbIX BOiiCK Engineering mines

npoTMBonexoTHaa KacceTHan 
Muna nOM-1C

The POM-1 S scatterable 
antipersonnel mine

npeflHasHaneHa /ina ßncTaHUHOHHoro mmhmpob3hmr 
MecTHOCTM sepToneTHOki cmctcmom BCM-1, aenapnoHHbi- 
MM cucTeMaMM na ocHOBe ManoraöapMTHoro yHHBepcaxib- 
Horo KOHTeiiHepa KMT, yHMBepcanbHbiM mmhhbim aarpaflM- 
Tenewi YM3, a TaKxe nepeuoc- 
HblM KOMnneKTOM MMHMpOBSHMA 
ITKM npOTMB XMBOM CMhbl OpO- 
TMBHMKS.

Mmhs TIOM-1C coflepxMT Me- 
TannMHecKHii ocKO/iOHHbiM Kopnyc, 
coctoaiumm M3 flsyx no/iyc<t>ep c 
aapoßMHaMMMacKMMM npMAMBa- 
MM - rpyHTO3apenaMM, 3apaß BB m 
aneKTpoMexaHMHecKMM Bspbisa- 
Tenb c ycTpoMCTBOM flanbHero 
B3BeaeHMa, npeflOxpaHMTenbHOM 
weKoui, ycTpoMCTBOM caMonMKBM- 
flapMM, ncmnpyxMHeHHbiMM hmtö- 
BblMM ß3THMK3MM-paCTAXKaMM, 
yaepxMBaeMbix b rnesziax Kopnyca 
KpeCTOBMHaMM M3 OpyXMHHOM CTS- 
jiM, aneKTpoHHbiM 6/iokom c luapM- 
KOBbiM 3aMbiKaTeneM.

Mmhs nOM-1C 4>yHKpMOHMpyeT 
cneflyioinMM oßpasoM. npM ot- 
CTpene mmhbi m3 KacceTbi npouc- 
XOßMT CH9TMe npOBOßOMHOM MeKM, 
ocBo6ox,a,aeTCA lutok MexaHM3Ma flanbHero B3BefleHMA 
TMßpoMexaHMHecKoro TMna. MMHa b HSÓeraiomeM noTOKe 
3aKpyHMBaeTCB, pMKOtueTMpyeT ot rpyHTa m ycTaHasnMBaeT- 
ca H3 ero noBepxHOCTM. flocne otpsöotkm MexaHM3Maßahb- 
Hero B3BeßeHMfl npoMcxoßMT aBTOMaiMHecKMM cöpoc Kpe- 
CTOBMH, p33ÖpOC HMTeBbIX pSCTAXeK, nOChe Hero B3pblB3- 
Tenb MMHbi nepeBOflMTCA b öoeeoe nonoxeHMe oxmashma 
periM. npM sapenneHMM nexoTMHqeM 3a OflHy m3 hmtcbbix 
pacTflxeK npoMcxoflMT B3pwB 3apwa BB, KpyrosoM pa3.neT 
ockobkob m nopaxeHMe qenM. FlpM OTcyrcTBMM penn MMHa 
nepe3 onpeaeneHHbiM npoMexyTOK BpeMeHM caMonMKBMßM- 
pyeTCA.

The mine is normally planted with the help of the VSM-1 hel­
icopter mine dispensing system, KMGU multirole canister 
mine pads, UMZ multipurpose mine dispensing systems or 
man-portable PKM mine dispensing systems, and is used 

against enemy manpower.
The POM-1S mine’s cast steel 

fragmentation casing is made of 
two semispheres with aerody­
namic fins that are also used to 
bring the mine into requisite posi­
tion on the ground. The casing 
houses the main charge, the 
electromechanical fuse with an 
arming delay mechanism and a 
safety lock pin, a self-destruct 
mechanism, a spring-loaded trip­
wire held in place by crucifix 
springs, and an electronic unit 
with ball-type detonator.

Typical operation:
When the mine is ejected from 

the canister, the lock pin is 
detached freeing the plunger of the 
arming delay mechanism. The 
mine spins in the air stream, and 
ricochets from the ground at land­
ing to adopt a requisite position.

After the arming delay time is 
over, the crucifix springs 
unbend to release spools of 
plastic tripwire to complete 
the arming sequence. When a 
wire is tripped, the main 
charge blows up the casing to 
form fragmentation that kills 
the target. In the absence of 
targets the mine will self- 
destruct at a time selected 
and set prior to launch.

TaKTMKO-TexHWMecKMe xapatorepwcTUKM

Tun

Macca mmhui o6mas, Kr 
Macca aapaaa BB, Kr 
TaöapMTHbie paaMepbi, mm: 
Tun BB
Tun B3pbiBaTena

Maiepnan Kopnyca

KoauHecTBO ßaTHUKOB penu, hit.
TUlMHa AaTHMKOB-paCTAXeK, M 
Paßuyc cnnoiiiHoro nopaxeHUA 
HesamumeHHoii xuboìì curisi, m 
MexaHM3M aaribHero B3BeaeHUA 
BpeMA aanbHero B3BeaeHHA, c 
MexaHM3M CaMO/IMKBMßaUMM 
BpeMA CaMOnMKBMflaUMM, M 
TeMnepaTypHbiM ananasoH npMMeHeHUA, 'C 
rapaHTMMHbIM CpOK XpaHeHMA, roflbl

KacceTHas 
OCKOBOMHaA 
npoTUBonexoTHaA 
0,75 
0,1 
0 80,4 
rpoTun 
KOHTaKTHblÛ 
aneKipoMexaHM- 
HeCKKM C HMTeBbIMU 
paCTAXKaMM 
rpa<t>MTM3MpOBaH- 
HaA CTanb 
8 
6

4 
mopoMexaHUHecKMü 
60-600
ruapoMexaHUHecKMM 
1-40 
ot -40 ßo +50 
5
(no MCTOHHMKy TOKa)

Type Scatterable

Weight, kg:

antipersonnel 
fragmentation 
mine

Mine 0.75
Explosive

Dimensions, mm:
0.1

Diameter 80.4
Type of explosive TNT
Type of fuse Electromechanical 

percussion fuse 
with tripwire

Case material Graphitic steel
Number of tripwires 8
Tripwire length, m 6
Effective lethal radius, m 4 (soft personnel)
Type of arming delay mechanism Hydromechanical
Arming delay time, sec 60-600
Type of self-destruct mechanism Hydromechanical
Self-destruction time, hours 1-40
Operational temperature range, *C  
Guaranteed shelf life,

-40 to +50

years (with battery) 5
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Boenpnnacbi BoopyxeHUfl CyxonyiHbix bomck Army Munitions

FlpOTHBOTpaHCnOpTHbie MMHbl

Anti-transportation mines

npoTWBOTpaHcnopTHaa MWHa M3Y-C
npeflHasHaHeHa ana MUHupoBaHna aBTO- 

MOÖU/lbHblX 0 X6/163HblX AOpOr, BOeHHbIX 0 
npoMbiiiineHHbix oßteKTOB.

MMHa M3V-C coctout 03 B3pbiBaTe/iq 
BM3V-C 0 ocHOBHoro 3apa.ua. Bspbisare/ib 
BM3Y-C COCTO0T 03 KOpnyca c <t>yrnapOM, 
MexaH03MOB pyHHoro 0 fl,0CTaHp,0OHHoro yn- 
paB/ieH09, 0CTOHH0Ka Toxa (aneweHT 373), 
6/ioxa c MexaH03MaM0 Aa/ibHero B3BeAeH0s 
0 caMon0KB0flaii00, B06pau,0OHHoro 0 Mar- 
H0THOrO ßaTH0KOB 146/10, 3/16M6HT0B H603- 
BneKaeMocT0 0 Heo6e3Bpex0BaeMOCT0, ne- 
peK/iioHaTe/iA poxia paßoTbt. B06pap0OHHbi0 
flaTH0K ne™ o6ecneH0BaeT pear0poBaH0e 
M0Hbi Ha B06pat40OHHoe none AB0xyu4erocn 
xenesHO/iopoxHoro cociaBa. MarH0THbi0 
4taTH0K 145/10 Bbi3biBaeT cpa6aTbiBaH0e muhbi 
np0 03M6H6H00 MarH0THoro nona flB0xyti40- 
M0C9 TpaHCnOpTHblM0 Cp6ACTB3M0. 3/16M6H- 
Tbi He03B/ieKaeMocT0 0 Heo6e3Bpe>K0BaeMO- 
CT0 Bbl3blBaiOT Cpa6aTblBaH06 M0Hbl np0 HO-
nbiTKe ee chatua. Bapbieare/ib o6ecneH0BaeT caMO/i0KB0//a- 
14010 M0Hbi Hepe3 3aaaHHoe BpeMA. depeKnioHaTenb pop,a pa- 
ÖOTbl 0M66TTP0 OO/1OX6H09: «06b6KT», «ÄBTO», «flOeSA».

M0Hbi M3Y-C ycTaHaB/i0BaiOTCA BpyHHyio.

The MZU-S railroad mine
The MZU-S is designed to mine auto­

mobile roads and railroads, critical mili­
tary and industrial installations.

The mine is made up of the VMZU-S 
fusing mechanism and the main charge. 
The fusing mechanism is cast in a metal 
hull that also houses manual and remote 
control mechanisms, a battery (Element 
373), and an arming delay and self- 
destruct unit, vibration and magnetic 
influence sensors, a mode lever, and 
anti-removal or anti-handling devices 
preventing mine's neutralization or dis­
arming. The vibration sensor makes the 
mine susceptive to vibrations of a moving 
railway train. The magnetic influence 
sensor actuates the mine in response to 
the magnetic signature of a moving tar­
get. The anti-removal devices actuate 
the mine in case of attempts to neutralize 
or disarm it. The mine will self-destruct

after a certain period of time. The mode lever has three 
options: Installation, Car, Train.

The mine is normally laid manually.

Tun nporuBOTpaHC- 
nopTHas, <t>yracHan

Macca, Kr:
MHHbi (c B3pbiBareneM) 19
B3pbiBare™ 3
ocHOBHoro aapn/ra BB (rpoTU/i) 12

rabapuTHbie paaMepw, mm: 
.□.uawerp 200
Bbicora 453

Marepuan Kopnyca cra/ib
Tun B3pbisaTenfl HCKOHTaKTHblU
MexaHU3Mbi Aa/ibHero B3Be/ieHUA 
0 caMonuxBuaauuu aneKTpoxuMunecKue
BpeMA aa/ibHero BSBeaeHUA, muh or 10 ao 180
BpeMA 3aMefl/ieHUA npu ycraHOBKe 
b KaHecTse oöteKTHOü, cyr. or 0 ao 60
BpeMA caMonuKBuaauuM npu 
ycraHOBKe muhbi b KasecTBe 
npoTUBorpaHcnopTHOû, cyr. or 1 ao 60
TnyGuHa ycraHOBKu, m:

Ha aBTOMoSu/ibHOii aopore 0,2-1.0
Ha xene3H0u aopore 0,5-1,5

TeMneparypHbiü auanaaoH npuMenenuA, 'C or -15 ao +40

Type Railroad blast 
mine

Weight, kg: 
mine, fused 19
fuse 3

Explosive (TNT) 12
Dimensions, mm: 

diameter 200
height 453

Case material Steel
Type of fuse Proximity
Type of arming delay 
and self-destruct mechanisms Electromechanical
Arming delay time, minutes 10 to 180
Delay time in object destruction role, days Oto 60
Self-destruction time in anti­
transportation role, days 1 to 60
Emplacing depth, m: 

on highway 0.2-1.0
on railroad 0.5-1.5

Operational temperature range, "C -15 to+40

CpeAHAA npununatomaB MUHa CRM 
c B3pbiBaTeneM aaMe/jrieHHoro 
aeMCTBum B3A-1M

npe/4Ha3HaHeHa aha noBpexAenuA öoeBoü 0 npoMbituneH- 
HO0 TexH0K0, SoeBbix 0 TpaHcnopTHbix Maiu0H, noABHXHoro 
xenesHOAopoxHoro cocTaea 0 Apyr0x o6b6ktob.

The SPM time-delay
limpet mine with VZD-1M fusing 
system

The mine is designed to damage military hardware and 
machinery, combat and transport vehicles, railway trains and 
installations.
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MMHbl MHXGHepHblX BOiiCK Engineering mines

MMHa CnM COCTOMT M3 
Kopnyca, 3apsAa BB, AByx 
MarHMTOB M B3pbisaTena 3a- 
MeAneHHoro aomctema 
B3fl-1 M. KaxpAa MMHa kom- 
nneKTyeTca CTanbHOM nna- 
CTMHOM, nOHCHbIM peMHeM c 
KapaÔMHOM (opMH Ha pse 
MMHbl) M raeHHbIM KAIOHOM 
(oamh Ha BOceMb mmh). Kax- 
AbiM B3pbieaTenb KOMnneKry- 
eTCB LUeCTblO CMeHHbIMM Me- 
TannosneMeHTaMM. Oamh 
ycTanoBneH bo B3pbisaTene, 
a ocTanbHbie b SyMaxHOM 
naKeTe yKnapbisaiOTC« b 
4>ymnp BMecre co Bspbisa- 
TeneM. Bpewa 3aMeaneHMa 
BspbiBaTena 33bmcmt ot ho- 
Mepa MeiannoaneMeHTa m

TeMneparypbi, m KoneöneTCA b npepenax ot 4 MMHyr po 981 naca.
Mmhm OHM no3BO/iAiOTycTaHOBKy b Bope m Moryr npMMeHATb- 

ca pna noBpexfleHMB MenKMX cyAOB m Apyrnx obtekTOB b boac.

The mine' casing hous­
es the main charge, two 
magnets and the VZD- 
1M time-delay fuse. 
Each mine is additionally 
equipped with a magnet­
ic keeper plate, a web­
bing carrying strap (one 
for two mines) and a 
wrench (one for eight 
mines). Each fuse has six 
replaceable lead delay 
strips. One is installed in 
the fuse and the others 
are kept in a paper wrap 
in the fuse assembly box. 
The delay time depends 
on the appropriate lead 
delay strip and the oper­
ational temperature 

range, and ranges from four minutes to 981 hours.
The SPM mine can be emplaced in water and may be used 

to damage boats and other floatation craft.

Tnn

Macca, kt:
MMHbl
aapsfla BB

TaöapMTHbie paaMepu, mm:
ABMHa
LUMpMHa
BblCOTa

Tun B3pbiBaTens
BpeMH aaMeflneHMA

Cuna npMTAxeHMs mmhw MarHUTaMM
K CTa/lbHOMy BMCTy TOBLUMHOM 1 CM, H 
rhyôMHa ycTaHOBKM b boa©, m
TeMnepaTypHbiM AMana3OH npMMeHeHus, ‘C

oSteKTHaa,
<t>yracHaH

3
1

280
115
75
MexaHMHeCKMM 
33BMCMT OT HOMepa 
MeTannos^eMeHTa

400-600
AO 10
OT -40 AO +40

Type

Weight, kg:
Mine
Explosive

Dimensions, mm:
length
width
height

Type of fuse
Delay time

Magnetic attraction force to a 1-cm 
thick steel plate, N
Water emplacement depth, m
Operational temperature range, "C

Limpet blast 
mine

3
1

280
115
75
Percussion fuse
Depends on lead 
delay strip

400-600 
up to 10 
-40 to +40

YCTpOMCTBO AJ1R FipMHyAWTeJlbHOM 
ocTaHOBKM aBTOMOómia «Cnpyr»

npeßHasHaHeHO Ah” npMHyAMTenbHOM oct3hobkm aBTOMO- 
Qmab b onepauMhx cneqnoApa3AeneHMM npM aaxsaie Teppo- 
PMCTOB.

Yctpomctbo «CnpyT» coAepxMT nporpaMMnpyeMbiii 
BspbiBaTenb c MarHMTHbiM asthmkom, aneKTpoHHbiM 6no- 
KOM co CHeTHMKOM oöopoTOB Koneca, sneKTpoBocnnaMe- 
HMTeneM m npeAOxpaHMTenbHbiM TpocMKOM-neKOM, a TaK- 
Xe MCnOAHMTenbHOe B3pblBH0e yCTpOMCTBO c nMpOTex- 
HMtecKMM ycMAMTeneM m HeTbipbMn ManoraßapMTHbiMM 
KancionAMM-AeTOHaTopaMM. BspbißaTenb m mchoahm- 
TenbHOe B3pblBH06 yCTpOMCTBO pa3MemeHbl B pe3MHO- 
BOM Kopnyce.

ct>yHKu,MOHMpOBaHMe ycTpoiicTBa «CnpyT» ppomcxoamt 
cneAyioiuMM o6pa3OM. Yctpomctbo ycTanasjiMBaeTCB 
CKpbiTHO b Koneco aBTOMOÔMnn, npeAOCTaBnaeMoro Tep- 
popMCTaM no Mx TpeöoBaHmo, MexAy ero noKpbiujKOM m Ka- 
MepoM. npM 3T0M nepeA ycTaHOBKOM npOM3BOAWTcn npo- 
TpaMMMposaHMe BspbiBaTenn nyreM 3aAaHM9 TpeSyeMoro 
HMcna obopoTOB Koneca (npoMAeHHoro paccTosiHMn) ao 
MOMeHTa cpabaTbiBaHMA. flocne MOHTaxa Koneca yAana- 
eTCtt TpocMK-teka, npn otom BKAiOHaeTCH oneKTponuTaHMe

The Sprut 
truck stopping device

The Sprut is 
designed to force 
an automobile to 
stop in the course 
of Special Forces 
counterterrorist 
operations.

The device con­
tains a program­
mable fusing 
mechanism with 
magnetic fuse, an
electronic wheel rotation counter, an electronic primer, a safe­
ty ripcord and a detonator assembly with a pyrotechnical 
charge and four small-size detonators. The fusing mechanism 
and the detonator assembly are cast in rubber casing.

Typical operation:
The Sprut is normally emplaced stealthily into the tire of the 

vehicle, granted to terrorists at their request. The fuse is pre­
installed to actuate the detonator assembly after an appropri­
ate wheel rotation number (mileage) is reached.
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Boenpnnacbi BoopyxeHna CyxonyTHbix bomck Army Munitions

BspbiBaiejiA, aBTOMOÖnnb npeflOCTasaaeTca Teppopu- 
CTaM. npn flBuxeHnn asTOMoSuna sapaisaTeab aBTOMa™- 
necKM oTCHUTbisaeT Hucno oöopoTOB Koneca u Ha aaflaH- 
HOM oöopoTe (paccTOAHHn) BbiaaeT aaeKTpMHecKMM cur- 
nan Ha cpaöaTbiBaHkie aneKTpoBocnnaMeHHTena. SneKT- 
poBoennaMeHHTenb noßxnraeT nnpoTexHHsecxuií ycnrin- 
renb, KOTopbiñ nepe/iaeT omeBoñ uwnynbc na Kancionn- 
ßeTOHaTopbi, KanctojiM BspbiBaioTca n paapyuiaioT Kaiviepy 
Koneca, MMnTuipya ero cnyHañHbiñ npoKon, npu 3tom Tep- 
popHCTbi BbiHyxfleHbi ocTaHOBMTb asTOMoSmib b TpeSye- 
MOM Mede, rfle npon3BOAHTca nx aaxBaT, nn6o fl,pyrne 
AeñcTBMA cneunoflpaafleneHMa.

SKcnepuiMeHTbi noKaaanw, hto B3pbiB ycTpoñcTBa aHanorvi- 
neH xnonKy npn cnynaiiHOM npoKone Koneca, npn stom aBTO- 
noAKaHKa i±iuh rpyaoBoro aBTOMobnnn He AeucTByer

As soon as the device is emplaced, the safety lock wire is 
removed to actuate the electric power supply unit of the fuse, 
after which the vehicle is handed over to terrorists. During 
the move of the vehicle, the wheel rotations counter counts 
the rotations and the mileage, and when the appropriate set­
ting is reached, it initiates the primer that ignites the 
pyrotechnical charge. The flash reaches the detonator 
assembly, which blows up the tire simulating its puncture, 
and forcing the terrorist to stop the vehicle at a place appro­
priate for the Special Forces to apprehend them or take other 
actions against them.

Experimental testing showed that at the actuation the 
device makes the sound similar to the sound of a simple tire 
puncture, but renders the tire inflation equipment of trucks 
ineffective.

Tun

Basic Characteristics

Macca ycrpoüiCTBa oömas, xr 
raóapuiTHbie paawepbi, mm:

Annua
luupuHa
BbICOTa

Tnn B3pbiBaTenn

Tun oöopyAyeMoro aBTOMobnns

SanaBaeMaa ßucTauunn npoeaaa 
aBTOMoönna AO cpaöaTbiBaunn, km 
ZJnCKpeTHOCTb yCTaHOBKM AUCTaHUMM 
b 3aBncnM0CTn OT Tnna aBTOMOönna, m 
TeMneparypHbiü ßwanaaou npnMeueuHA, *C  
rapaHTnüHbiü cpoK xpaueuna, toa«

cnepnanbHoe sspbis- 
HOe yCTpOÜCTBO 
0,43

182
82
41
aneKTpOHHbiü 
nporpaMMupyeMbiñ 
aßToSyc,rpysoBOM 
asTOMoSnnb

0,1-60

100-200
OT -30 AO +80
10
(6e3 ncTOHHMKa 
TOKa)

Type Special

device

purpose 
blasting

Weight, overall, kg 
Dimensions, mm:

0.43

length 182
width 82
height 41

Type of fuse Electronic, 
programmable 
fuse

Type of vehicle Bus, truck
Allowed programmable mileage, km 
Minimum programmable movement

0,1-60

depending on type of vehicle, m 100-200
Operational temperature range, 'C 
Guaranteed shelf life, years

-30 to +80

(without battery) 10

KoMnneKT nsflenwii ynn-1 
w ynn-2 b ynaKOBKe

The UPP-1 and UPP-2 complete sets 
of explosive charges

flpeflHa3HaHeHbi Ana npoBefleHnn BspbiBHbix paboT na cy- 
LUe M B BOfle.

The complete sets of charges are intended for blasting 
operations on land and water.
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MkIHbl MHXeHepHbIX BOiiCK Engineering mines

KoMnneKT coctomt h3 3apsA0B ynn-1, ynn-2, B3pbiBaTens 
B3-36, MarHMTOB, pe3MHOBbix LUHypos m KanpoHOBOM neHTbi. 
Ms sapaaoB MoryT cfjopMupoBaTbca cocpeAOToseHHbie, am- 
HeiiHbie m caoxhom KOHc|>nrypauMn aapaQbi.

The set is made up of UPP-1 or UPP-2 charges, the VZ-36 
fusing system, magnetic plates, rubber wires and nylon band. 
The charges may be used to form concentrated demolition 
charges, ribbon charges and complex charges.

TaKTHKO-TexHMHecKwe xapaxrepHCTMKH

Macca BB aapaaoB, Kr 
raSapuiTHbie pasMepu, mm 
XlnuHa x LunpMHa x Bbicoia 
CpeACTBO B3pblBaHMB

BpeMH 3aMe/ineHMS

PiyönHa yciaHOBKn b boab, m 
BpeM« HaxoxaeHHB b boab, h 
TeMnepaiypHbiü AwanaaoH 
npuMeHeHMB, °C:

Ha Boaayxe 
b Boae

ynn-1 ynn-2
0,8 0,2

173 x 77 x 76 100 x 76 x 41
3/ieKTpoHHbiii B3pbiBaTenfa 
B3-36 u urraTHbie fleioHaiopbi 
MMHyrbi-6, 15, 45; Macw-1,2, 
6, 12, 18, 24;
100 10
30 30

OT -50 ao +55
OT -2 AO +35

Explosive charge weight, kg
Dimensions, mm
Length x Width x Height
Type of fuse

Delay time:

Water emplacement depth, m 
Time in water, hours 
Operational temperature 
range, °C:

in air
in water

UPP-1 UPP-2
0.8 0.2

173x77x76 100x76x41
Electronic V3-36 fuse and 
organic detonators 
minutes-6, 15, 45; hours-1, 
2, 6, 12, 18, 24;
100 10
30 30

-50 to +55
-2 to +35

npoTuiBOflecaHTHbie mhhbi

Anti-landing mines

npoTMBOflecaHTHan MUHa nflM-2 The PDM-2 anti-landing mine
npeflHa3HaMeHa ansi MHHnpoBaHna npn- 

SpexHoii 3OHbi Mopn, peK, 03ep npoTUB p,e- 
CaHTHO-BblCaßOHHblX CpeflCTB npOTMBHMKa, 
npeofloneBaiomnx BOAHyio nperpaay.

Muna nflM-2 coctomt m3 Kopnyca, CHapst- 
xeHHoro 3apsAOM BB, B3pbiBaTens BflflM-2 co 
tuTa+iroM m noACTaBKu. TloACiaBKa moxot co- 
ÖMpaTbcs b AByx BapuaHTax: bbicokom m hm3kom.

npM B03A0MCTBMM naaBcpeACTBa Ha WTaHry 
OHa HaKnoHsteTCH swecTe c toaobkom B3pbiBa- 
Tena. Dpn HaKAOHe toaobkm BspbiBaTCAn Ha 
yroA 10-15° nponcxofiMT B3pbiB mmhsi. floß 
AeMCTBMSM B3pblBa B nOABOflHOM HaCTM Ae- 
caHTHoro HAaBaiomero cpeacTBa obpaayeTcn 
npoboMHa.

yCTaHOBKa MMH fl,QM-2 npOM3BOAMTCA c 
OAaBcpeACTB. Mmhbi Ha hm3kom noACTaBKe mo- 
ryT ycTaHaBAMBaTbcn BpyHHyra.

The mine is normally emplaced in 
coastal waters of seas, rivers and lakes, 
and is designed to primarily counter land­
ing craft and amphibious vehicles of the 
enemy at fording.

The mine consists of a case housing the 
main charge, the VPDM-2 fusing mechanism 
with a tilt-rod, and a steel base, optionally on 
high or low stands.

When a landing craft or other floatation craft 
gets in contact with the tilt-rod, the latter 
deflects and initiates the fuse. A 10-15’ 
degree deflection of the rod actuates the 
mine, which blows underwater making a 
whole in the submerged part of the craft.

The PDM-2 mines are normally laid from 
floatation craft. Mines on low stands are 
emplaced manually.

TaxTMKO-TexHMHecKMe xapaxrepMCTHKM

Tun AOHHas, (^yracHan
Macca, Kr:

Ha HM3KOM noßCTaBKe 100
Ha BbicoKOM noACTaBKe 135
3apflAa BB (TpOTwn) 15

BbicoTa MMHbi c B3pbiBaTeneM, mm:
Ha HM3KOM nOACTaBKe 1400
Ha BbicoKoii noACTaBKe 2100-2700

Turn B3pbiBaTena KOHTaKTHblM
Vernine cpaóaTbiBaHMP, H 400-500
rnyówHa yciaHOBKw, m:

Ha HM3KOM noACTaBKe 1,5-2,4
Ha BbicoKow noACTaBKe 2,4-3,8

LUTOpMoycTOMHWBOCTb MWHbi, óann:
Ha HW3KOW noACTaBKe AO 6
Ha BbicoKow noACTaBKe AO 5

Type River-bottom blast 
mine

Weight, kg:
on low stand 100
on high stand 135
explosive (TNT) 15

Mine height, fused, mm:
on low stand 1,400
on high stand 2,100-2,700

Type of fuse Percussion fuse
Operational pressure range, N 400-500
Water emplacement depth, m:

on low stand 1.5-2.4
on high stand 2.4-3.8

Storm resistance, Beaufort number:
on low stand sup to 6
on high stand up to 5

Tpynna 13 Boenpwnacbi, óoeBbie sacm paKeT m BspbiBMBTbie BemecTBa Group 13 Ammunition and explosives

351



Boenpnnacbi BoopyxeHnsi CyxonyTHtix bomck Army Munitions

ripoTHBOflecaHTHan
Kaccernafl mmhs FlflM-4

The PDM-4 amphibious 
cluster mine

ripeflHa3HaHeHa an« MUHupoBaHua npubpexHOM 3OHbi mo- 
peCi, peK, oaep npoTWB aecaHTHO-BbicaaoHHbix cpeacTB npo- 
TnBHMKa, npeoAoneBaiomux BOflHyio nperpaay.

ManoraSapMTHafl KacceTHaa Muna DflM-4 coctomt m3 6oe- 
bom Mac™, BKopa, HeKOHTaKTHoro warHMTHoro B3pbiBaTenn m 
pa3MemeHa b Kacceie KflflM-4.

flpn nolane uMnynbca aneKTpMHecKoro TOKa Ha 3/ieKTpo- 
KancionbHyto BTynKy OHacpabaTbiBaeT, BocnnaMeHita Bbitun6- 
hom 3apstfl. nop, aewcTBHeM flasneHHA nopoxoBbix raaos nan- 
km pa3rn6aiOTca, nopoxoBbie ra3bi Bbi6pacbiBaiOT MMHy M3 
CTaKaHa. Muna bxoamt b softy BKopeM bhms m norpyxaeica Ha 
AHO. Flo MCTeneHHH speMenn rn/jpoMexaHHHecKoro 3awea- 
nHTenq (4-7 mmh.) wexaHH3M OTaeneHMB mmhm ot stKopsA oc- 
BoóoxaaeT Boesyio nacTb mmhw. Boesaa tacTb mmhm Bcnribi- 
BaeT m BbiT«rnBaeT 4>an c pe3MHOBbiM awopTM3aTopoM Ha yc- 
TaHOB.neHHyio anMHy. npn noABneHMM uenu b 30He pearnpo- 
BaHMB B3pbiBaTenn nponcxofl,HT B3pbiB sappia BB muhbi.

npn oTcyTCTBMM bosasmctema Ha MHHy nflM-4 ee CpaÓaTbl- 
BaHwe npoHCxoflMT no MCTeneHMM BpeMeHM caMOhMKBMflauMM.

MwHbi nflM-4 ycTaHaBnHBaioTca c noMotubio CMCTeMbi mm- 
HMpOBaHMB BCM-1, yHHBepcanbHoro mmhhoto 3arpaflMTena 
YM3 m nepeHOCHoro KOMnneKTa MMHMpoBaHMA DKM.

The mine is planted near sea, lake coasts and river banks to 
counter a successful enemy amphibious assault.

The PDM-4 consists of the charge, anchor, and magnetic 
proximity fuse. It is used as part of the KPDM-4 cluster.

As the electric pulse comes to the elec­
tric primer, the primer ignites the booster. 
Gas pressure causes the mine claws to 
open, and the booster ejects the mine 
from the cluster shell. The mine enters 
water anchor down and sinks to the bot­
tom. The hydromechanical delay element 
is then activated and releases the anchor 
within 4min to 7min. The encased charge 
buoys up with a wire with a rubber shock 
absorber beyond it. Once a target appears 
inside the magnetic fuse operational area, 
the fuse detonates the main charge.

If no target has appeared, the PDM-4 
is self-destroyed.

The PDM-4s are compatible with the 
VSM-1, UMZ mine dispensers, and the 
man-portable PKM minelaying system.

Tnn MnHbi KacceTHan,

Macca, Kr:

AKOPHaA, 
npoTMBOaecaHTHaa

KacceTbi C MMHOM 9,2
MMHbl 7,7
3ap«aa BB (MC-2I4) 

iaSapMTHbie pa3Mepbi, mm:
2,7±0,15

KacceTbi 140x480
yxnaKOBKn c KacceraMui 729 x 429 x 400

Tun B3pbiBaTena HeKOHTaKTHbIM 
(MHayKUWOHHblii C 
MexaHMHecKoii m 
nupOTexHMHecKoii 
CTyneHAMM 
npeaoxpaHeHHA n 
caMonMKBwaaaMeii)

Tnn MexaHU3Ma aa/ibHero B3BeaeHnn 3/ieKTpOHHblii
BpeMs aa/ibHero B3BeaeHMA, muh 9±10%
Tnn caMO/iMKBMaauMM, h 3/ieKTpOHHblii
BpeMH CaMOnMKBMflaUMM, 4 24+4
HCTOHHMK TOKa BCTpoeHHbliT 

aMnyribHbiM 
(TJlA-0,05)

fnyóuHa ycTanoBKM, m 3-10
IllTopMoycTOMHMBOCTb, 6ann ao4
yCTOÌÌMMBOCTb Ha TeseHMM, M/C ao 0,5
TeMneparypHbiii nnanaaoH npnMenennn, "C ot -4 ao +30
CpeacTBa ycraHOBKu BCM-1, DKM, VM3

Type/purpose cluster
anchor/amphibious
Weight, kg:

cluster + mine 9.2
mine 7.7
explosive (MS-2Ts)

Dimensions, mm:
2.7±0.15

cluster 140x480
cluster pack 729 x 429 x 400

Fuse proximity
(induction-operated 
with mechanical 
and pyrotechnical 
arming and a self­
destruction mecha­
nism)

Remote arming electronic
Remote arming time, min 9+10%
Self-destruction electronic
Self-destruction time, hrs 24+4
Power unit built-in 

encapsulated 
(TLA-0.05)

Operational depth, mestopolozheni 3-10
Storm immunity, force 4
Current immunity, mps 0.5
Operational temperatures limit, "C -4 to +30
Compatible minelaying systems VSM-1

PKM,UMZ

RKopuaH peHHaa mmhs 51PM
npeflHa3HaHeHa ana MUHnpoBanna pex, O3ep m Boaoxpa- 

hhdulu nporuB aecaHTHO-BbicaaoHHbix cpeacTB npOTMBHMKa, 
npeofloneBaiomux BOflHyio nperpaay.

Mmhs RPM coctomt M3 Kopnyca, CHapsxeHHoro aapaaoM 
BB, B3pblB3Ten9 BPM-2 C KpeCTOBMHOM M SKOpa c MexaHM3- 
mom aBTOMaTMHecKOM ycTanoBKM Ha aaaaHHoe 3arny6neHMe.

The YaRM anchored river-bottom mine
The mine is normally emplaced in coastal waters of seas, 

rivers and lakes, and is designed to primarily counter landing 
craft and amphibious vehicles of the enemy at fording.

The mine consists of a case, housing the main charge and 
the VRM-2 fuse with cruciform arrangement, and an automat­
ic anchoring mechanism to place the mine at a set depth.
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MMHBI MHXeHepHbIX BOUCK Engineering mines

ripu B O 3fle Ü C T B U U 
nnaBcpeacTBa Ha xpe- 
CTOBHHy ronoBKa B3pbl- 
BaTena HaxnoHfieTca n 
npOMCXOflHT B3pblB MH- 
Hbl. nofl AeiiCTBMeM 
B3pbiBa b noßBOflHOii Ha- 
CTM flecaHTHoro nnaBaxD- 
mero cpeflCTsa oßpaay- 
erca npoßOMHa.

YcTaHOBKa muh 9PM 
npon3BOflHTCB c nnaB- 
cpeßCTB, oöopyßOBaH- 
HblX npOCTeiilUHMM npn- 
cnocoßneHHBMM.

When an amphibious vehicle or a landing craft presses the 
cruciform arrangement, the fuse tilt-rod deflects and triggers 
the mine, which blows underwater making a hole in the sub­
merged part of the craft.

The mine is normally emplaced from floatation craft with simple 
additional fittings.

Tun MUHbl
Macca, Kr:

MUHbl
sapsaa BB (TpoTun) 

raöapuTHbie paawepbi, mm:
auaMeip
BblCOTa

Tun BspbiBarens
PiyóuHa ycraHOBKU, m
3amy6neHue muhbi (paccTOAHue
OT nOBepXHOCTU BOßbl flO KpeCTOBUHbl), M 
ycu/iue CpaÓaTbIBaHUA KOHTaKTHbIX 
aaMbiKaieneu, H 
yCTOUHHBOCTb Ha TeMSHUM, M/C

SKOpHaa, rpyracHaa

13
3

275
510
KOHTaKTHblU
1-12

0,1-1,3

6-9 
flo 1

Type

Weight, kg:
Mine
Explosive (TNT)
Dimensions, mm:

diameter
height

Type of fuse
Water emplacement depth, m
Submergence (distance from water surface 
to cruciform arrangement), m
Operational pressure range, N
Stream velocity, mps

Anchored river­
bottom blast mine

13
3

275
510
Percussion fuse
1-12

0.1-1.3
6-9 
up to 1

Cneuna/ibHbie cpeflCTBa

Special means

l/lHxceHepHbiii 6oenpnnac 
c KacceTHoii óoeBoti HacTbto

Cluster warhead engineering 
ammunition

npeflHasHaseH ana 6opb- 
6bl C HeÓpOHUpOBaHHbIMM 
HaaeMHbiMn uenaMM u xmbom 
cmioü. HeceT boesoe ae- 
xypcTBO b TpaHcnopTHO-ny- 
CKOBOM KOHTeunepe (TDK) 
nofl cnoeM MacKupoBOHHoro 
rpyHTa. CHapaxaeTca ocko- 
noHHbiMM boesbiMM aneMeH- 
T3MU. npMBOAUTCA B fleÜCT- 
Bue no paauoKoiviaHfle. flo- 
nycKaeTCA MHoroxpaTHaa 
nepeycTaHOBKa Ha hoboo Me- 
CTO HeceHna öoeBoro fle- 
XypCTBa. B03M0XHbl COBMe- 
CTHaa paspaboTKa u npou3- 
BOACTBO C UHOCTpaHHbIMU 
napTHepawiM.

The ammunition is used 
against soft-skinned vehi­
cles and enemy manpower. 
It is normally buried in the 
ground with its organic 
transport and launch con­
tainer. The ammunition has a 
fragmentation load. Radio 
commands are used to trig­
ger the charge. The ammo 
may be repositioned repeat­
edly. Joint development and 
production with foreign part­
ners are possible.
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Group 13 Ammunition and explosives

nd i

Basic Characteristics

Macca (b TDK), kc <100 Weight containerized, kg <100
fluaMerp ( b TriK), M <0,6 Diameter containerized, m <0.6
Bbicoia (b TDK), m <1 Height containerized, m <1
ripoflonxmeribHocTb HenpepbiBHoro Uninterrupted combat
aexypcTsa, cyr. He MeHee 30 endurance, days minimum 30
rinoiuaßb nopaxeHMA b paawyce 100 m, m7 25000 Lethal area within 100m, m? 25,000
fluanasoH aKcnnyaTamioHHbix Operational temperature
TeivinepaTyp, °C OT -40 ao +50 range, 'C -40 to +50



MklHbl MHXeHepHbIX BOiiCK Engineering mines

npoTMBOBepTOJieTHaa 
MUHa

Directional anti-helicopter shaped 
charge mine

npe/iHa3HaHeHa fina nopaxeHwn peneii BbicoKOCKopocT- 
HblM ypapHbIM ÇWPOM H3 flaribHOCTM £0 180 M.

Muna MoxeT npuMeHATbca pna: aatpuTbi eoeHHbix n rpax- 
paHCKHX oOteKToa OT aTaK eepToneTOB; aaipuTbi ysacTKOB 
MopcKoro noöepexba, rpe BO3MOxeH BepraneTHbiii accani; 
3ainnTbi OT BepToneTHoro pasMUHMpoBaHna napannenbHo c 
npOTMBOTaHKOBblMH MHHSMH; ßriOKHpOBaHHS B3/ieTHblX 00- 
noc aapoppoMOB npoTUBHUKa; SnoKnpoBaHMs moot bosmox- 
HblX 33n3CHblX SapoppOMOB MhM SapoapOMOB pOCCpeflOTOHe- 
hmb; ncuxonorMHecKoro BoapeiicTBMA Ha nwiOTa BepToneTa c 
pen bio npMHyxpeHUB nnno™poBaHwn Ha Sonbiunx BbicoTax.

Muna c noMOiubio aKycTHMecKOü cncTeMbi oÖHapyxHBaey 
penb Ha .qanbHoc™ po 800 m, pa3BopaHHBaeT öoesyio nacTb b 
CTopoHy penn n, CKaHwpya c noMoipbio MHorosacTOTHoro UK 
paTHMKa, onpepermer hcthhhoo HanpaBnenvie Ha pena h mo- 
moht noppbiBa öoeßoö Mac™. Boesaa MacTb npepcTasnseT co- 
6oCi opHO hop HecKonbKo apep obliteri Maccori okopo 500 r, ne- 
T9Lpnx b HanpaBTieHHH penu co CKopocTbio 2500 m/c.

The mine is used against targets at altitudes of up to 180 m 
with a high-speed warhead.

The mine is typically employed to protect critical military 
and civilian installations from helicopter attacks, as well as 
defend coastal areas where helicopter landing operations are 
possible, or is used against helicopter mine clearing parties, 
for which it is emplaced jointly with antitank mines. It can also 
be utilized to deny enemy access to runways at his airfields, 
possible alternate airfields or dispersal fields, and to exert 
psychological influence on helimen to force them fly at higher 
altitudes.

The mine makes use of its acoustic system to detect the tar­
get at up to 800 m ranges, and aims the warhead on it. Then it 
scans the airspace with its wide-band IR-sensor to find the 
right direction to the target and calculate the requisite time to 
trigger the charge. The warhead is made up of one or several 
charges weighing about 500 grams in total, and is thrown at 
the target at a speed of 2,500 mps.

le xapaKTeppcTMKM

flanbHOCTb oÖHapyxeHMA penn, m
CxopocTb penn, m/c
ZlanbHOCTb nopaxeHHfl, m
Tun öoeBOü nacTM

CxopocTb nopaxaiomero aneMeHTa, m/c
Cnoco6 ycTaHOBKH

Macca CHapaxeHHoro n3penna, Kr
ZlHCTaHpHOHHoe ynpasneHHe

po 800 
po 50 
po 180
CHapspo<t)opMM- 
pyioipniì aapap 
po 2500 
pyHHOi/i aBTOMa™- 
HeCKHÌÌ (C TpaHC- 
nOpTHblX CpepCTB) 
13
no pappoxaHany

Effective target detection range, m
Target speed, mps
Effective penetration range, m
Type of warhead

Warhead speed, mps
Emplacement

Weight (armed), kg
Type of control

up to 800 
up to 50 
up to 180
Shaped charge 
warhead 
up to 2,500 
Manual, 
mechanical 
13
Radio command
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nMPOTEXHMMECKME CPEflCTBA

p yBvr nJ juj-rjibus;

nwpoiexHMHecKMe cpeacTBa - ycTpoücTBa, npeaHaanaHeH- 
Hbie ana nonynem/ia nwpoTexHH4ecxoro 3<t>4>exia (cb6tobo- 
ro, AbiMOBoro, Ten/iosoro, flUHaMHHecKoro n flpyrux), o6ec- 
neHMBaeMoro ropemieM nnpoTexHH4ecxoro cocTasa. no Ha- 
3Ha4eHMio nnpoTexHM4ecKne cpeACTBa n o Apasten a iotca Ha:

- 0CBeiuTe.nbHbie (aBuaSoMÔbi, rfaKenbi, 
naipoHbi), npeflHa3Ha4eHHbie An« oceeine- 
HMA MeCTHOCTIZI H04bK);

- <t>0T00CBeTHTenbHbie (<J>OTo6oM6bi, <f>o- 
TonaipoHbi), npuMenaeMbie npn hohhoíí 
aaporjjOTOcbeM Ke ;

- Tpaccupytotnue, nosBonaiomne HaSnio- 
aaTb 3a BMAMMoii TpaeKTopueü noneia 
nynb, CHapaaoB, paxei;

- uHtjjpaKpacHoro H3By4eHHA, ncnonbsy- 
eMbie b xanecTBe boxhsix yeneü n ana cne- 
xeHMA 3a noneTOM cHapAAOB u paxeT;

- HO4Hbie cnrHanbHbie (aBuaboiviSbi, mw- 
Hbi, 4>aKenbi, naTpoHbi n t.a.), npuwieHAe- 
Mbie aba noAa4M curHanoB b AHeBHbix yc- 
BOBMAX;

- AbiMOOôpaayrotuue (aaposoneoôpaayto- 
mne) (iuauixn, KacceTbi, CHapAAti, rpanaTbi u 
Apyrne), npnweHAeMbie aba cosashha abi- 
MOBbix 3asec u Apyrux cneuuanbHbix uenevi;

- aaxuraienbubie (6oivi6bi, cnapAAbi, ny- 
nn u APyrne), cayxamue aba yHH4ToxeHHA 
BOeHHbIX OSbexTOB M TeXHWKM npOTMBHUKa;

- 3apAAbi TBepAoro TonBUBa, wcnonb3ye- 
Mbie b AenraTeBAx paxei pa3BM4Horo Ha- 
3Ha46HMA M ASBUHOCTM BOBOTS;

- peBeyxasaTeBbHbie (asnaboMSbi, cna- 
pAAbi u Apyrne), yxa3biBaiouj,ne Mecro Ha- 
xoxAeHHA obbexTa npOTMBHUKa;

- nupoTexHH4ecxne raaorenepaTopbi 
pa3BM4Horo Ha3Ha4eHMA;

- nuipoaBTOMaTHKa;
- yAeÓHO-MMKTauuoHHbie, npuMenneMbie 

b xoAe ôoeBofi noAroTOBxu boücx u b 6oe-

CHapAAbl, MUHbl,

Boíí oócTaHOBxe (aba Ae3opueHTaunn npoTUBHwxa);
- BocnBaMeHMTeBbHbie - aba BoennaMeneHUA coctsbob u 

tobbwb;
- aba npoBeAeHMA Hay4Hbix nccBeAOBaHMii u b HapoAHOM 

X03AÜCTB6.
B 3TMX cpeACTBax ncnoAb3yiOTCA cneuuaBbHbie 3<t><t>exTbi, 

BO3HuxatoiAue npu ropennu.
B HexoTopbix nnpoTexHM4ecxnx cpeACTBax npmvieHAeTCA 

HecxoBbxo a<t>4>exTOB, peaBU3ytomuxcA npn ropenun nnpo- 
iexHU4ecxux coct3bob: cseTo-AbiMOBbie, AbiMo-saxuraTeBb- 
Hbie m Apyrne.

nupoTexHM4ecxne cpeACTBa xBaccu4>nunpyioTCA Ha: 
ÔBuxHero 6oa, aBnaunoHHbie, Mopcxne, xocMH4ecxne, aba 
HapOAHOrO XO3AMCTBa.

Pyrotechnic munitions are all devices designed to achieve 
pyrotechnical effects of light, smoke, heat, projection and oth­
ers, which are ensured by the burning of pyrotechnical 
agents. According to their purpose, all pyrotechnic munitions 
are classified as follows:

- illuminating munitions (aerial bombs, torch lights, projec­
tiles, mines, cartridges), intended to illumi­
nate area at night;

- photo-flash munitions (photo-bombs 
and cartridges), used for night aerial pho­
tography;

- tracer munitions, designed to visualize 
the ballistic trajectories of bullets, shells 
and missiles;

- infrared chaffs and flares used as 
decoys or in tracing shells or missiles;

- night signaling munitions (aerial 
bombs, mines, torch lights, cartridges 
etc.), used to send signals at night;

- smoke dischargers (aerosols and 
sprays) (pots, canisters, rounds, grenades 
and so on), used to produce screening 
smoke and for other purposes;

- incendiary munitions (bombs, shells, 
rounds and so on), used against military 
installations and enemy vehicles;

- solid propellant charges, used in motors 
of missiles of various purposes and ranges;

- target designation munitions (aerial 
bombs, shells and other munitions), used 
to mark enemy installations;

- multipurpose pyrotechnical gas gener­
ators;

- pyrotechnical automation means;
- training and simulating munitions, 

employed in combat training or during the 
battle to deceive or mislead the enemy;

- primers - to ignite substances and 
fuels;

- munitions for research and development in the interests of 
national economy.

These munitions make use of 
special effects of burning.

Some pyrotechnical munitions 
employ several such effects at a 
time, for instance light and smoke 
munitions, smoke and incendiary 
munitions and others.

All pyrotechnical munitions are 
classified into close combat 
munitions, aviation munitions, 
maritime munitions, space muni­
tions and commercial munitions.
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nnpoT6XHMHecKne CpeflCTBa Pyrotechnical munitions

rikipoTexHMHecKMe cpeflCTBa cosAaHuin HHCppaKpacHbix 
M npoTWBOpafluonoKauHOHHbix noMex ajih saiumbi 
aBHaUHOHHblX OÓBGKTOB OT BblCOKOTOHHOrO Opy>KUfl

Chaffs and flares designed 
to protect aircraft from precise weapons

riMpoTexHimecKuie narpoHbi 
MHcppaKpacHoro nsnyHeHwsi 
nni4-26-2-i, nnw-26-2-iM

npeaHasHaneHbi ana aamuTbi caMoneToa 
n aepTO/ieTOB ot nopaxenna paKeTawn c mh- 
0paKpacHbiMM ronoBKaMM caMOHaseaeHWH.

npMMeHHIOTCH H3 aBHaUHOHHblX yCT- 
poiicTB Bbiöpoca Tuna ACO-2M, ACO-2B, 
ŸB-26, yB-3.

ripuntino aetiCTBuq.
riocae nocTyn/ieHHB Ha peHTpa/ibHbiii koh- 

tskt aneKTpoBOcnaaMeHWTenH h rjaiaHep Kop- 
nyca MMnynbca aneKTpMHecKoro Toxa cpabaTbi- 
BaeT aneKTpoBOcnnaMeHHTenb h BoennaMeHst- 
eT TaßneTKy nwpoTexHMHecKoro cocTasa. flas- 
neHMeM npoayKTOB ropeHMA nHHUkinpyiOLueii 
HaBecKH aneKTpoBoennaMeHWTena w nwpoTex- 
HHHecKoro cocTaBa TaöneTKM pacxaTbiBaeTcn 
aynbtje Kopnyca n ropHtaaa TaSneTKa Bbibpa- 
CbiBaeTca M3 Kopnyca, cosaasaa mctohhmk hh- 
<J>paKpacHoro n3nyMeHwn.

The PPI-26-2-1, 
PPI-26-2-1 M flare 
cartridges

The cartridges are designed to protect fixed- 
wing and rotary-wing aircraft from infrared 
seeking missiles.

The munitions are used with ASO-2I, 
ASO-2V, UV-26, UV-3 chaff and flare dis­
pensers.

Typical operation:
The primer ignites the pyrotechnical tablet 

upon receiving the electric pulse on its cen­
tral contact and the case. The expansion 
gases resulting from the burning of the 
primer and the pyrotechnical substance force 
the cartridge case neck to open and dis­
charge the burning pyrotechnical tablet into 
the airstream, thus producing an infrared 
decoy.

Basic Characteristics

HawMeHOBaHne noKaaarenA 
flunHa, mm
ZtnaMeip, mm
Macca naTpoHa, kt, He 6onee
BpeMA ropeHMA, c, He MeHee 
SHepreTMMecKaA curia 
CBeia, kBt/cp, He Menee

nnH-26-2-1 
80 

26,8 
0,10 
3,0

12

nnw-26-2-iM
88

26,8
0,11
3,5

18

PPI-26-2-1 PPI-26-2-1 M
Length, mm 80 88
Diameter, mm 26.8 26.8
Cartridge max weight, kg 0.10 0.11
Min burn time, sec 3.0 3.5
Min intensity of radiation,
kW/steradian 12 18

nupoTexHUHecKkiM naTpoH 
HHCppaKpacHoro w3nyHeHH5i 
nnH-26-2-1M1

flpeflHa3HaHeH arm aauumbi cawoneTOB w 
BepToneTOB ot nopaxennsA paxeTaMH c mh- 
4>paKpacHbiMui ronoBKaww caMOHaeeae- 
HMA.

npwMeHneTCA M3 aBnaunoHHbix ycipoiicTB 
Bbißpoca Tuna ACO-2M, ACO-2B, VB-26, 
yB-3.

ripHHUHn fleiiCTBMA.
flocne nocTynjieHwn Ha ueHTpa/ibHbifi koh- 

t3kt aneKTpoBOcnnaMeHWTenq w cfnaHeu Kop­
nyca HMny/ibca aneKTpwHecKoro TOKa cpaba- 
TbiBaei 3/ieKTpoBocnnaMeHMTenb w Bocnna- 
MeHaeT TabneTKy nwpoTexHWHeCKoro cocra- 
Ba. AaBneHweivt npoayKTOB ropeHWA hhmuwm- 
pyiomeri HaBecKH sneKTpoBOcnnaMeHMTenn w 
nnpoTexHMHecKoro cociaßa TabneTKM pacKa-

The PPI-26-2-1 M1 
flare cartridge

The cartridge is designed to protect fixed- 
wing and rotary-wing aircraft from infrared 

seeking missiles.
It is used with ASO- 

21, ASO-2V, UV-26, 
UV-3 chaff and flare 
dispensers.

Typical operation:
The primer ignites 

the pyrotechnical 
tablet upon receiving 
the electric pulse on 
its central contact and 
the case. The expan­
sion gases resulting 
from the burning of 
the primer and the



4 Boenpnnacbi Boopyxenna CyxonyTHbix boück Army Munitions

TbiBaeTca aynbue KOpnyca m ropamaa TabneTKa BbibpacbiBa- 
eTca m3 Kopnyca, cosaasaa mctohhmk MHcJjpaxpacHoro M3ny- 
HeHMB.

pyrotechnical substance force the cartridge case neck to open 
and discharge the burning pyrotechnical tablet into the 
airstream, thus producing an infrared decoy.

HanMenoBanue noKaaaTena 
flnnna, MM
ZtnaMerp, mm
Macca naipoHa, Kr, He 6onee 
BpeMa ropenun, c, He Menee 
SHepreiMHecKas cnna 
ceeia, kBt/cp, He Menee

nnH-26-2-1M1
88
26,8
0,11
3,5

18

PPI-26-2-1M1
Length, mm 88
Diameter, mm 26.8
Cartridge max weight, kg 0.11
Min burn time, sec 3.5
Min intensity of radiation, kW/steradian 18

rinpoTexHunecKne naTpoHbi 
uiHcppaKpacHoro usnyHeHna 
nnn-50-3, nnn-50-3M

The PPI-50-3, 
PPI-50-3M 
flare cartridges

npeflHa3HaHeHbi ana 3a- 
aiMTbi caMoneTOB m BepTone- 
tob ot nopaxeHMa paxeTaivin 
c MH0paxpacHbiMM ronoBKa- 
mm caMOHaBefleHua.

npMMeHAtOTCR M3 aBMapM- 
OHHblX yCTpOMCTB BblbpOCa 
TMna KflC-23, KflC-155, 
Ann-50, YB-3.

npMHllMn fleMCTBMA.
nocne nociynneHMH Ha yeH- 

TpanbHbiM KOHTaKT m Kopnyc 
aneKTpOBoennaMeHMTenn mm- 
nynbca aneKTpMHecKoro Toxa 
cpabarbieaeT aneKTpoeocnna- 
MeHMTenb m socnnaMeHaeT 
TabneTKy nupoTexHMHecKoro 
cocTasa. flaeneHMeM npoyyK- 
tob ropeHMa MHMu,MMpyioiueu 
HaeecKM aneiapoBOcnnaMeHM- 
rens m oMpOTexHMHecKoro co- 
CTasa rabneTKM pacKaTbieaeT- 
ca yynbue rMhb3bi m ropatnaa 
TabneTKa BbibpacbieaeTcn m3 
rMnb3bi, C03Aaeaa mctohhmk 
MH0paKpacHoro M3nyHeHMa.

nnn-50-3
PPI-50-3

nnn-50-3M
PPI-50-3M

The cartridges are 
designed to protect fixed- 
wing and rotary-wing aircraft 
from infrared seeking mis­
siles.

The munitions are used with 
KDS-23, KDS-155, APP-50, 
UV-3 chaff and flare dis­
pensers.

Typical operation:
The primer ignites the 

pyrotechnical tablet upon 
receiving the electric pulse on 
its central contact and the 
case. The expansion gases 
resulting from the burning of 
the primer and the pyrotech­
nical substance force the car­
tridge case neck to open and 
discharge the burning 
pyrotechnical tablet into the 
airstream, thus producing an 
infrared decoy.

HanMeHOBaHMe noKasaTena nnn-50-3 nnn-50-3M PPI-50-3 PPI-50-3M
flnnna, mm 202 202 Length, mm 202 202
flkiaMeTp, mm 50,2 50,2 Diameter, mm 50.2 50.2
Macca naTpoHa, kr ne 6onee 1 1 Max cartridge weight, kg 1 1
BpeMs ropenna, c, ne Menee 3,0 4,5 Min burn time, sec 3.0 4.5
SHepreTnnecKas cnna Min intensity of radiation,
cseTa, kBt/cp, He Menee 80 80 kW/steradian 80 80

riwpoTexHWHecKwii narpoH
uiHcppaKpacHoro nanyHeHwsi nnM-50AK

The PPI-50AK 
flare cartridge

npeAHasHaseH an a BcepaxypcHOM saujMTbi cawoneTOB ot 
nopaxeHMH paxeraiviM c MH^paxpacHbiMM ronoBKaMM cawo- 
HaBefleHMA.

The cartridge is designed to provide all-aspect protec­
tion of aircraft from attacks by missile with infrared seek­
ers.
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rinpoTexHHHecKMe cpeflCTBa Pyrotechnical munitions

npWMeHJteTCA M3 aBMaiAMOHHblX yCTpOMCTB 
Bbiôpoca TMna K/JC-23, K/lC-155, Ann-50, 
yB-3.

npMHPMO fleMCTBMA.
Flocne nocTynneHna Ha ueHTpanbHbiM koh- 

TaKT m KOpnyc ajieKTpoBocn/iaMeHMTenA mm- 
ny/tbca aneKTpMHecKoro TOKa cpaôaTbiBaeT 
3JieKTpoBOcn.naMeHMTe.nb m BoennaMenneT 
RMpoTexHMHecKMM cocTaB reHepaTopa. flae- 
neHMeM npoayKTOB ropeHMA MHMUMMpyiomeü 
HaBecKM aneKTpoBocnnaMeHMTena m nMpoTex- 
HMHecKoro cocTasa renepaTopa pacKaTbiBa- 
otca Aynbpe rMnb3bi, ropetuMM reHeparop Bbi- 
OpacbiBaeTca M3 LMJib3bi m, coBeptuaA cTaÔM- 
nM3MpOBaHHbiM noneT no# ueMCTBMeivi tatm 
CTpyM npo/iyKTOB ropeHMA nMpoTexHMtecKoro 
cocTasa, ckopocthoto Hanopa noTOKa B03uy- 
xa m ycKopeHMB cnnbi taxbctm, cosuaeT mc- 
tohhmk MH<t>paKpacHoro MsnyneHMB.

The ammo is used with KDS-23, KDS-155, 
APP-50, UV-3 chaff and flare dispensers.

Typical operation:
The primer ignites the pyrotechnical sub­

stance of the generator upon receiving the 
electric pulse on its central contact and the 
case. The expansion gases resulting from 
the burning of the primer and the pyrotech­
nical substance force the cartridge case 
neck to open and discharge the burning 
pyrotechnical generator into the airstream 
and produce an infrared decoy. The genera­
tor is stabilized in flight by the thrust pro­
duced by expansion gases, the air drag and 
the gravity acceleration.

Zlnnna, mm 
fluaMeTp, mm
Macca naTpowa, Kr, He 6onee
BpeMA ropeHua, c, ne Menee 
SHepreTMiecKas cnna 
CBeia, kBt/cp, He Menee

202
50,2
1,2
3,5

20

Length, mm 202
Diameter, mm 50.2
Max cartridge weight, kg 1.2
Min burn time, sec 3.5
Min intensity of radiation, 
kW/steradian 20

nupoTexHWHecKWM narpoH
HHcppaKpacHoro wsnyHeHWii nnil-140-1

The PPI-140-1 
flare cartridge

npeziHasHaHeH an a aatuMTbi caMO/ieTOB TM­
na Ty-22M, Ty-160 ot nopaxeHMA paxeTaMM c 
MH<t>paKpaCHblMM TOJlOBKaMM CaMOHaBefleHMA.

npMMeHaeTca M3 aBMauMOHHoro ycTpoMCTBa 
Bbiôpoca YBM. 8700.

npMHUMH fleMCTBMB.
nocjie nocTynneHMB Ha ueHTpanbHbiM koh- 

TaKT m Kopnyc 3JieKTpoBOcnnaMeHMTenA mm- 
nyjibca 3/ieKTpuHecKoro TOKa cpabaTbiBaeT 
srieKTpoBocnnaMeHMTenb m BocnnaMeHAeT 
HMpoTexHMHecKMM cocTas reHepaTopa. flas- 
jieHMeM npoflyKTOB ropeHMA MHMUMMpyiomeM 
HaBecKM 3neKTpoBOcnnaMeHMTe/iA m nupoTex- 
HMHecKoro cocTasa reHepaTopa pacxaTbiBaeT- 
ca ayjibue rM/ib3bi, ropatuMM reHepaTop Bbi- 
SpacbiBaeTCa M3 rMnb3bi m, Bpamaecb othocm- 
Te/ibHO 3KBaTopManbHOM ocm, coseptuaeT cbo- 
SoxiHoe naueHue noa ueMCTBuetvi ckopoctm 
Hanopa noTOKa Boaayxa m ycKopeHMA cmjibi ta- 
xecTM, co3aaBaA mctohhmk MHtjjpaKpacHoro 
M3JiyHeHMA.

The cartridge is designed to protect the 
Tupolev Tu-22M Backfire and Tu-160 
Blackjack bombers from infrared seeking mis­
siles.

The ammo is used with the UVM-8700 chaff 
and flare dispenser.

Typical operation:
The primer ignites the pyrotechnical sub­

stance of the generator upon receiving the 
electric pulse on its central contact and the 
case. The expansion gases resulting from 
the burning of the primer and the pyrotech­
nical substance force the cartridge case 
neck to open and discharge the burning 
pyrotechnical generator into the airstream. 
The generator rotates around its axis and 
produces an infrared decoy, influenced by 
the air drag and the gravity acceleration in 
its free fall.

flnuna, mm 267
flnaMeTp, mm 146
Macca naTpona, Kr, He 6onee 10
BpeMA ropenua, c, He Menee 4
SneprernHecKaA curia
CBeTa, kBt/cp, He Menee 320

Length, mm 267
Diameter, mm 146
Max cartridge weight, kg 10
Min burn time, sec 4
Min intensity of radiation, kW/steradian 320
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npOTMBOpaA^OnOKaUMOHHblM 
narpoH nnP-26

npe/jHasHaMen /inn aauiMTbi BepToneTOB n 
caMoneTOB ot nopaxennq paxeTaMM c paflwo- 
noKaiiHOHHbiMw ronoBKaMn caMOHaBefleHMB.

ripHMBHAOTCB M3 aBMapMOHHblX yCTpOMCTB 
Bbiöpoca TMna ACO-2M, ACO-2B, YB-26, 
yB-3.

ripMHpMn ZjeMCTBMB.
riocne nocTynneHMB Ha peHTpanbHbiM koh- 

TaKT sneKTpoBOcnnaMeHMTenB m cjmaneu 
rM/ib3bi MMnynbca aneKTpMnecKoro two cpa- 
SaTbisaeT aneKTpOBOcnnaivieHMTenb m boc- 
nnaMeHAeT BbiujMÖHOM 3apriA- flasneHMeM 
npoiiyKTOB ropeHMs MHwpMMpyiomeM HasecKM 
aneKTpoBOcnaaMeHMTe/iB m BbiLUMÖHoro 3apa- 
p.a pacKaTbiBaeTca aynbpe rMnb3bi, Annonb- 
Hbie oipaxaTenn BbißpacbisaiOTca m3 ™nb3bi 
m, pasneTaBCb noA AericTBMeM BO3AytuHoro 
DOTOKa, cosasiot oönaKO naccMBHbix pa/jMO- 
noKapwoHHbix noMex.

The PPR-26 
chaff cartridge

The cartridge is designed to protect fixed- 
wing and rotary-wing aircraft from radar guid­
ed missiles.

The ammo is used with ASO-21, ASO-2V, 
UV-26 and UV-3 chaff and flare dispensers.

Typical operation:
The primer ignites the propellant charge 

upon receiving the electric pulse on its central 
contact and the case. The expansion gases 
resulting from the burning of the primer and 
the propellant charge force the cartridge case 
neck to open and discharge chaffs into the 
airstream. Influenced by the air drag, the 
chaffs form a decoy cloud for the attacking 
missile.

A/lMHa, MM 8
AwaMeTp, mm 26,8
Macca narpowa, kt, He 6onee 0,11
3<t)<t>eKTMBHan noeepxHOCTb
pacceMBaHMB, m’, He Menee 5

Length, mm 8
Diameter, mm 26.8
Max cartridge weight, kg 0.11
Min radar echoing 
area, m2 5

npOTHBOpaftHOnOKaLlMOHHblki 
naTpoH nnP-26M

npe,QHa3HaHeH Ann saiAMTbi BepToneTOB m 
caMoneTOB ot nopaxeHM« paxeTaMM c pa- 
AMonoKauMOHHbiMM ronoBxaMM caMOHase- 
A6HMB.

npMIVieHHeTCB M3 aBMapMOHHblX yCTpOMCTB 
Bbiöpoca TMna ACO-2W, ACO-2B, YB-26, 
YB-3.

ripMHLtMn A6MCTBMB.
riocne nocTynneHMn Ha ueHTpanbHbiM xoh- 

TaKT snexTpoBoennaMeHMTenn m <t>naHeu 
TMnb3bi MMny/ibca anexTpMtecxoro Toxa cpa- 
öaTbiBaei anexTpoBoennaMeHMTenb m Bocnna- 
MeHseT BbiLtiMÖHOM sapstA- AaeneHMeM npoAy- 
XTOB TOpeHMH MHMAMMpyiOtASM H3B6CXM 3A6KT- 
poBOcnnaMeHMTenH m BbiwMÖHoro aapsAa 
pacKaTbiBaeTcn Aynbue ™nb3bi, AnnonbHbie 
OTpaxaienM BbiöpacbiBatOTcn m3 rnnbSbi m, 
paaaeTancb noA AencTBMeM BO3AyuJHoro no- 
Toxa, co3AaiOT oönaxo naccMBHbix paAnono- 
KapMOHHblX nowiex.

The PPR-26M 
chaff cartridge

The cartridge is designed to protect fixed- 
wing and rotary-wing aircraft from radar guid­
ed missiles.

The ammo is used with ASO-2I, ASO-2V, 
UV-26 and UV-3 chaff and flare dispensers.

Typical operation:
The primer ignites the propellant charge 

upon receiving the electric pulse on its central 
contact and the case. The expansion gases 
resulting from the burning of the primer and 
the propellant charge force the cartridge case 
neck to open and discharge chaffs into the 
airstream. Influenced by the air drag, the 
chaffs form a decoy cloud for the attacking 
missile.

fpynna 13 Boenpunacbi, Ôoeabie nacTH paKeT w BspbienaTbie BemecTsa

AnuHa, mm 88
AnaMerp, mm 26,8
Macca naTpona, kt, ne 6onee 0,11
3<t><t>eKTUBHaa nosepxHocTb
pacceMBanns, m2, He Menee 10

Length, mm 88
Diameter, mm 26.8
Max cartridge weight, kg 0.11
Min radar echoing
area, m2 10
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npoTUBopafluonoKaquoHHbie narpoHbi 
nnp-50, nnp-50M

The PPR-50, PPR-50M 
chaff cartridges

J

npeflHa3HaHeHbi an« aamtiTbi 
caMoneTOB ot nopaxenna pa- 
KeTawn c paanonoKapMOHHbiMn 
ronoBKaMM caMOHaBeaeHna.

npMMeHflfOTCa M3 aBMau,M- 
OHHblX yCTpOMCTB BblÔpOCa 
TMna KÆC-23, KflC-155, 
Ann-50, yB-3.

npMHI4Mn aeMCTBMB.
nocne noctynneHMfl Ha peH- 

TpanbHblM K0HT3KT M KOpnyC 
sneKTpoBocnnaMeHMTena mm- 
nynbca aneKTpMHecKoro Toxa 
cpaSaTbisaeT aneKTpoBocnna- 
MeHMTenb m BoennaweHaeT 
BbiujMÔHOM 3apa.ii. flaeneHMeM 
npoayKTOB ropeHMA MHML1MM- 
pyiouieM HasecKM aneKTpo- 
BocnnaMeHMTenn m BbiuiMÔHO- 
ro sapaaa pacxaTbiBaiOTCA ne- 
neCTKM ayabpa rMnb3bi, am- 
nonbHbie oipaxaTenM Bbibpa- 
CblBaiOTCfl M3 TMnb3bl m, pa3- 
neTancb nop aeiicTBMeM B03- 
ayiuHoro noTOKa, cosaaiOT 06- 
naKo naccMBHbix paaMonoxa- 
UMOHHblX noMex.

The cartridges are de­
signed to protect fixed-wing 
aircraft from radar guided 
missiles.

The munitions are used with 
KDS-23, KDS-155, APP-50 
and UV-3 chaff and flare dis­
pensers.

Typical operation:
The primer ignites the pro­

pellant charge upon receiving 
the electric pulse on its cen­
tral contact and the case. The 
expansion gases resulting 
from the burning of the 
primer and the propellant 
charge force the cartridge 
case neck to open and dis­
charge chaffs into the 
airstream. Influenced by the 
air drag, the chaffs form a 
decoy cloud for the attacking 
missile.

1 - nnp-50; 2 - nnp-50M
1 - PPR-50; 2 - PPR-50M

flOMHa, MM
XlwaMeTp, mm

Macca naipoHa, kt, He 6onee 
3<t><t>eKTMBHaa noeepxHOCTb 
pacceMBaHMA, m2, He MeHee

nnp-50 nnp-50M

202 202
50,2 50,2

1 1

40 100

PPR-50 PPR -50M

Length, mm 202 202
Diameter, mm 50,2 50,2
Max cartridge weight, kg 1 1
Min radar echoing
area, m2 40 100

npOTHBOpaflUOTlOKaUHOHHblW
narpoH nnP-50-17-110

npeflHa3HaHeH arm samnTbi caMoneTOB ot 
nopaxeHMA paxeraMM c paflMonoxapMOHHbiMM 
ronoBKaMM caMOHaBeneHMa.

npOTMBOpaflMO/lOKatlMOHHblM PaTpOH 
nnP-50-17-110 npMMeHneTCA M3 aBnapMOH- 
Hbix ycTpoviCTB Bbiôpoca TMna K.QC-23, 
K,£I,C-155, Ann-50, ŸB-3.

npMHllMn aeMCTBMA.
nocne nocTynneHMA Ha peHTpanbHbiM 

KOHTaKT m Kopnyc aneKTpoBocnnaMeHM- 
Tenn MMnynbca aneKTpMHecKoro Toxa 
cpaôaTbiBaeT aneKTpoBoennaMeHMTenb m 
BOcnnaMeHneT BbimMÔHOM sapan. flasne- 
HMËM npOfiyKTOB TOpeHMA MHMUMMpytO- 
meM HaBecKM anexTpoBocnnaMeHMTenn m 
BbiLUMÔHoro aapnpa pacxaTbieaiOTCA ne- 
necTKM nynbLia rMnb3bi, AMnonbHbie OTpa- 
xaienM BbiôpacbiBaiOTCA M3 rMnb3bi m, 
pasneiaacb non ueiicTBMeM BOSnyaiHoro

The PPR-50-17-110 
chaff cartridge

The cartridge is designed to protect fixed- 
wing aircraft from radar guided missiles.

The ammunition is used with KDS-23, 
KDS-155, APP-50 and UV-3 chaff and flare 
dispensers.

Typical operation:
The primer ignites the propellant charge upon 

receiving the electric pulse on its central contact 
and the case. The expansion gases resulting 
from the burning of the primer and the propel­
lant charge force the cartridge case neck to

Tpynna 13 Boenpwnacbi, ôoeebie Haem paxeT n espbiBHaTbie BemecTsa
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noTOKa, co3p,aiOT oSnaKO naccHBHbix pap,MO/iOKauMOH- 
Hbix noMex.

open and discharge chaffs into the airstream. Influenced by the 
air drag, the chaffs form a decoy cloud for the attacking missile.

Annua, MM 
flnaMeïp, mm
Macca naTpoua, kt, He 6onee 
SrprpeKTMBHaa nosepxHOCTb 
pacceHBaHus, m2, He Menee

202 
50,2
1

100

Length, mm
Diameter, mm
Max cartridge weight, kg
Min radar echoing area, m2

202
50.2
1
100

npoTkiBonasepHbm 
naTpoH nnjl-50

npeaHa3HaieH ana aatuMTbi cawoneTOB ot 
nopaxeHMs paxeTaiviM c jiasepHbiMn cncTeMa- 
mm HaBeaeHun m HeKOHiaKTHbiMu onTMHecKn- 
mm B3pbiBaTennMn.

npuMeuaeTCA M3 aBuauwoKHbix ycTpoiiCTB Bbi- 
6poca™na K/JC-23, KflC-155, Ann-50, YB-3.

npnHpnn fleüCTBMA.
Ilocne nocTynneHua Ha peHTpanbHbiM koh- 

TaKT 3-neKTpoBocnnaMeHHTenh u Kopnyc aneKT- 
poBoennaMeHMTena wMny/ibca aneKTpnqecKO- 
ro Toxa cpaSaTbiBaeT aneKTpoBoennaMeHu- 
Tenb u BOcnnaMeHeeT BbitunÔHOii 3apea. flae- 
neHweM npoxiyKTOB ropeHrm MHMUMizipyiomeM 
HasecKU 3neKTpoBocnnawieHHTenn n Bbiuinb- 
Horo aapHfla pacKaTbieaerca aynbue rnnb3bi, 
MMKpocTeK/ioc<t>epbi BbiOpacbiBatoTca H3 rnnb- 
3bi u, paccbinancb noa aericTBueM BosaywHo- 
ro noTOKa, cosaator obnako naccHBHbix noMex.

The PPL-50 
laser jamming cartridge

The cartridge is designed to protect fixed- 
wing aircraft from missiles with laser seekers 
and optical proximity fuses.

The ammunition is used with KDS-23, 
KDS-155, APP-50 and UV-3 chaff and flare 
dispensers.

Typical operation:
The primer ignites the propellant charge 

upon receiving the electric pulse on its cen­
tral contact and the case. The expansion 
gases resulting from the burning of the 
primer and the propellant charge force the 
cartridge case neck to open and discharge 
micro glass spheres into the airstream. 
Influenced by the air drag, the spheres dis­
seminate to form a decoy cloud for the 
attacking missile.

Annua, mm 202
/JuiaMeTp, mm 50,2
Macca naipoHa, Kr, He 6onee 1,2
SrjxpeKTMBHas OTpaxaiomas 
noBepxHOCTb, m2, ne Menee 80

Length, mm 202
Diameter, mm 50.2
Max cartridge weight, kg 1.2
Min radar echoing area, m2 80

npoTMBOJiasepHbiM naTpoH 
nn/1-26

ilpeftHasHaneH ansi samnTbi BepToneiOB n 
cawioneTOB ot nopaxennn paxeiaMH c naaep- 
HbiMU cncTeiviaMH HaseaeHHn n HeKOHTaKTHbi- 
MM OHTMHeCKUMH B3pblBaTenS1MH.

ripoTHBona3epHbiri naTpoH nnJl-26 npuwe- 
HH6TCA M3 aBMaUMOHHbIX yCTpOMCTB Bblbpoca 
TMna ACO-2W, ACO-2B, YB-26, YB-3.

npMHUMn aeMCTBMA.
nocne nocTynneHHH Ha ueHTpanbHbiii 

KOHTaKT aneKTpoBocnnaivieHMTena m rfma- 
Heu rMnb3bi MMnynbca aneKipniecKoro 
Toxa cpabaTbiBaeT aneKTpoBOcnnaivieHM- 
Tenb m BOcnnaivieHAeT BbiujuôHoü sapafl. 
flasneHMeM npoayKTOB ropenna mhmumm- 
pyiotaeü naeecKM aneKTpoBocnnaMeHMTe- 
rm m BbiiuMÔHoro 3apnaa pacKaTbisaeTce 
ayribpe TMnb3bi, MMKpocTeknocrjrepbi Bbi-

The PPL-26
laser jamming cartridge

The cartridge is designed to protect rotary- 
wing and fixed-wing aircraft from missiles with 
laser seekers and optical proximity fuses.

The ammunition is used with ASO-21, ASO-2V,
UV-26 and UV-3 chaff and flare dispensers.

Typical operation:
The primer ignites the propellant charge 

upon receiving the electric pulse on its central 
contact and the 
case. The expan­
sion gases result­
ing from the burn­
ing of the primer 
and the propellant 
charge force the 
cartridge case neck 
to open and dis-
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ôpacbiBatoTCA H3 rnnb3bi M, paccbinancb ooa asîîctbm- 
6M BO3.aywHoro noTOKa, co3flaiOT obnaKO naccuBHbix 
noMex.

charge micro glass spheres into the airstream. Influenced by 
the air drag, the spheres disseminate to form a decoy cloud 
for the attacking missile.

flnuHa, mm
ZlnaMeip, mm
Macca narpoHa, kg He 6onee 
ScpcpeKTMBHaa OTpaxaiomaH 
noeepxHOCTb, m2, He MeHee

80
26,8
0,12

30

Length, mm 80
Diameter, mm 26.8
Max cartridge weight, kg 0.12
Min radar echoing 
area, m2 30

MacKkipytomwe, 3amnTHbie 
w noMexoo6pa3yK)inne aaposonbHbie cpeACTBa

Screening, deceiving and obscuring 
smokes, aerosols and sprays

IllauiKa AbiMOBan MopcKaa Mfllll-I
flpeflHa3HaHeHa Ann nooraHOBKU Ha Mope 

MaCK0pyKDLUI4X M fle3MHCt>OpMHpyiOmMX flbl- 
MOBbix 3aeec. UlauJKa npnivieHneTcn Ha bop- 
Ty Kopabnn b ancTaHUMOHHOM tuaiuKOcbpa- 
cbiBaTene c npnBeaenweM b aeücTBne ahc- 
TaHpwoHHO min BpyHHyio.

ripnHLtnn aencTBrim
npwBeaeHHe tuaiuKM b aeücTBne npoui3- 

boahtch Ha bopTy Kopabnsi b ancTaHLtnoH- 
hom utatiJKocbpacbiBaTene ot sananbHoro 
narpoHa. Bosmoxoh pyHHOü h aneKTpwHe- 
CKMPi cnocob aaaeücTBna 3ananbHoro na- 
TpoHa. flpn cpabaTbisaHnn sananbHoro na- 
TpoHa noaxnraeTcn codas matuKW, npoay- 
KTbi ropennsi codaea BbixoaaT b aTMOccfiepy 
n obpaaytOT AbiMOBoe obnaxo MacKkipyio- 
ujero aencTBnm

The MDSh-1 shipborne smoke pot
The MDSh-1 is designed to produce 

screening, deceiving and obscuring 
smokes. The pot can be actuated both 
manually and mechanically onboard a ship 
inside a remote-controlled smoke dis­
charger.

Typical operation:
The smoke pot is normally actuated 

onboard the ship inside a remote-controlled 
discharger, for which the primer is used that 
can be ignited either electronically or manu­
ally. After the primer is ignited, the smoke 
agent inside the pot is set on fire, and the 
combustion products are discharged into 
atmosphere to form a screening or obscura­
tion smoke cloud.

raôapriTHbie paaMepw, mm
Macca, kg He 6onee
ZLnHHa flbiMOBOn aasecbi, m, He Menee 
BbicoTa pbiMOBoii aaBecbi, m, He Menee 
BpeMH paaropaHuq, c, He 6onee 
BpeMs flbiMoo6pa3OBaHna, mmh.
CneKTpa/ibHbiü nnana3OH MacKnpytomero 
fieiiCTBMA flbIMOBOM 3aBeCbl, MKM 
Macca AbiMoo6pa3yK>Luero cociasa, Kr

0406,5x485
42
600
30
5
5

0,4-1,56
30

Dimensions, mm 0406.5x485
Max weight, kg 42
Min smoke screen length, m 600
Min smoke screen height, m 30
Max agent buildup time, sec 5
Smoke discharge time, minutes 5
Smoke spectral range, pm 0.4-1.56
Smoke agent weight, kg 30

LUauiKa AbiMOBaa MopcKas MflLU-2
npeaHasHaHena Ann nocraHOBKH yBoamueii noxHoii u,enn 

Ana npoTMBOKopabenbHbix paKeT Ha nocneAHeM aTane mx ca- 
MOHaBeAeHwa. /JbiMOBan 3aeeca cosAaei noxHyto TeneBH3w- 
OHHyio, TennoByio m naaepnyio pens.

The MDSh-2 shipborne smoke pot
The MDSh-2 is designed to produce a deceiving decoy for a 

anti-ship missiles at terminal attack phase. The obscuring 
smoke forms a TV, thermal and laser decoy.

Typical operation:

Tpynna 13 Soenpnnacbi, Soesbie nacra paner h aapbiBMarbie aemecraa
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ripuHLtun fleiiCTBHfl.
npwBeaeHne uiatiiKH b AewcTBne npow3- 

BOflUTCB Ha 6opry Kopabnst b AucTaHuwoH- 
hom LiiawKocôpacbiBaTene ot aananbHoro 
naTpOHa. Bo3MoxeH pynHOti h aneKTpHse- 
ckmm cnocob aaaeiicTBHfi aananbHoro na- 
TpoHa. npn cpaôaTbisaHMH aananbHoro na- 
TpoHa noflXHraeTCA cocTaB LuaiiiKM, npoay- 
KTbi ropeHMB cocraBa bbixoabt b aTMoc<t>epy 
h obpaayiOT AbiMoeoe obnaxo Macxnpyio- 
mero fleCicTBMP.

The smoke pot is actuated onboard the 
ship inside a remote-controlled discharger, 
for which the primer is used that can be 
ignited either electronically or manually. 
After the primer is ignited, the smoke agent 
inside the pot is set on fire, and the com­
bustion products are discharged into 
atmosphere to form a screening or obscu­
ration smoke cloud.

laôapHTHbie pa3Mepbi, mm 0406,5x485
Macca, Kr, He 6onee 42
XUiMHa AbiMOBoü aaBecbi, m, He Menee 150
Bbicoia AbiMOBOii aasecbi, m 15
BpeMfl paaropaHns, c, ne 6onee 5
BpeMa AbiMoo6pa3OBaHHA, mmh. 1,5
CneKTpanbHbiùi pnanasoH MacKupytoipero
AeÜCTBMfl flblMOBOÜ 33BeCbl, MKM 0,4-1,56
Macca flbiMOOÔpaayioiuero cocTasa, kf 28

Dimensions, mm
Max weight, kg
Min smoke screen length, m 
Smoke screen height, m 
Max agent buildup time, sec 
Smoke discharge time, minutes 
Smoke spectral range, pm 
Smoke agent weight, kg

0406.5x485
42
150
15
5
1.5
0.4-1.56
28

UJaLUKa AbiMOBan MopcKaa MflLU-3 The MDSh-3 shipborne smoke pot
Dpe/jHasHaHeHa Ann nMHTai4nn Tsxenbix 

Kopaôneü h cosashma noMex onTHKO-aneK- 
TpOHHblM CMCTOMaM fla/lbHeii pa3B6AKH, B 
TOM HMC/ie KOCMHHeCKHM.

npHHLtUn fleÜCTBHH.
npHBeaeHue luauiKu b fleücTBMe npona- 

boamtca Ha bopyy KOpabns b AncTaHUHOH- 
hom LuaaiKOcbpacbiBaTene ot aananbHoro 
naTpoHa. Bosmoxch pyHHOùi m aneKTpuiHe- 
ckmm cnocob aafleÿiCTBMH aananbHoro na­
TpoHa. flpn cpabaTbiBaHHH sananbHoro na- 
TpoHa noAxnraeTcn cocTaB utautKH, npoAy- 
KTbi ropeHMii cocTasa BbixoA^T b aTMoc<t>e- 
py u obpaayiOT AbiMOBoe obnaxo.

The MDSh-3 is designed to simulate 
heavy ships and set up decoys to mislead 
enemy long-range optronic reconnaissance 
means, including space-operated.

Typical operation:
The smoke pot is actuated onboard the 

ship inside a remote-controlled discharger, 
for which the primer is used that can be 
ignited either electronically or manually. 
After the primer is ignited, the smoke agent 
inside the pot is set on fire, and the com­
bustion products are discharged into 
atmosphere to form a deceiving smoke 
cloud.

(aOapHTHbie pa3Mepbi, mm 0406,5x485
Macca, kt, He 6onee 42,5
flnuHa AbiMOBOM 3aBecbi, m, ne Menee 100
BbicoTa flbiMOBoii aasecbi, m, He Menee 30
BpeMfl paaropaHMfl, c, He 6onee 5
BpeMbl flblMOO6pa3OBaHHfl, mmh. 20
CneicrpanbHbiii pnanaaoH MacKkipytoipero 
aeMCTBHfl AbiMOBOM sasecbi, mkm 0,4-1,56
Macca AbiMooôpaayiomero cocTasa, kt 30

Dimensions, mm 0406.5x485
Max weight, kg 42.5
Min smoke screen length, m 100
Min smoke screen height, m 30
Max agent buildup time, sec 5
Smoke discharge time, minutes 20
Smoke spectral range, pm 0.4-1.56
Smoke agent weight, kg 30

LUaiuKa AbiMOBan ôeperoBaa fl LU 5
LUaiuKa npeAHaananeHa Ann nocTaHOBKn aapoaonsHbix aa- 

sec c uenbio MacKupOBKM paanHHHbix beperoBbix obteKTOB 
BoeHHo-MopcKwx baa.

The DShB smoke pot
The DShB is designed to emplace smoke screens to 

obscure and conceal critical coastal installations of naval 
bases.

Tpynna 13 Boenpnnacbi, Soeebie sacrn panel n eapbianaTbie eeiuecTea
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ripMHLtUn fleÍÍCTBH9.
npHBefleHne utaiuKM b fleutcTBwe npon3- 

BOflMTCH Ha cyuie flHCTaHUHOHHO OT 3a- 
nanbHoro naipoHa. Bo3MoxeH pysHon w 
aneKTpMHecKMÍí cnocoö aaaeiiCTBHB 3a- 
na/ibHoro naTpoHa. flpw cpaSaTbiBaHww 3a- 
na^bHoro naTpoHa noAxnraeicsi cocías 
LuaujKM, npoflyKTbi ropeHMs cociasa Bbixo- 
ZjsT b aiMoc<t>epy h oöpaaytoi flbiMOBoe 06- 
naxo MacKHpyromero ÄeüCTBHS.

Typical operation:
The smoke pot is actuated on land, for 

which the primer is used that can be ignited 
either electronically or manually. After the 
primer is ignited, the smoke agent inside the 
pot is set on fire and the combustion prod­
ucts are discharged into the atmosphere to 
form an obscuration or screening smoke 
cloud.

flnaMeip, mm 
Bbicoia, MM 
Macca, kt
Annua flbiMOBOü aasecbi, He Menee 
Bbicoia flbiMOBOñ saeecbi, He Menee 
BpeMA Bbixofla Ha pexuM, c, He 6onee 
BpeMS MHieHCHBHOTO 
AbiMOOÖpa3OBaHna, mhh., He Menee 
CneKTpanbHbiñ flnanason MacKupyiotuero 
AeñCTBna flbiMOBOñ saeecbi, mkm 
Xtnana3OH sKcnnyaTauuoHHbix 
TeMneparyp, ’C

406,5
485
81
600
30
5

8

0,4-1,56

±50

Diameter, mm 406.5
Height, mm 485
Weight, kg 81
Min Smoke screen length 600
Min smoke screen height 30
Max agent buildup time, sec 5
Min intensive smoke
discharge time, minutes 8
Smoke spectral range, pm 0.4-1.56
Operational temperature
range, ’C ±50

yHM0MI4kipOBaHHa9 flblMOBaSI LU a LUK a 
oóiueBOíícKOBoro HasHaHeHwa VALU

The UDSh multipurpose 
smoke pot

LUaujKa npeAKasHauena ¿yin nociaHOBKM MacKwpyiotuMx 
flbIMOBbIX 33BeC.

flpnHunn fleñCTBMa.
flpHBezieHMe wauiKki b aeiiCTBue npou3BOflmcn Ha cyme 

OT KOMÖMiHnpOBaHHoro 3ananbHoro naipona. flpn cpaöaibi-
B3HHM sananbHoro 
naipona noaxnraei- 
cn cocías mamKM, 
npoflyKTbi ropeHMs 
cocTasa bwxoabt b 
aTMoc0epy u o6pa- 
3ytOT AbiMOBoe o6na- 
KO MacKMpyiomero 
AeriCTBrw.

The pot is designed to set up screening and obscuration 
smokes.

Typical operation:
The smoke pot is actuated on land, for which the primer is 

used that can be ignited either electronically or manually. After 
the primer is ignited, 
the smoke agent 
inside the pot is set 
on fire and the com­
bustion products 
are discharged into 
the atmosphere to 
form an obscuration 
or screening smoke 
cloud.

Basic Characteristics

ZtnaMeip, mm 318 Diameter, mm 318
Bbicoia Height (with transit cap), mm 139
(C TpaHCnOpiMpOBOHHblM KOBOaKOM), MM 
Macca, kt
Annua HenpocMaipuiBaeMoii
flbIMOBOÜ 33BeCbl
BpeMS UHTeHCMBHOrO
AbiMOo6pa3OBaHUB, mhh., He Menee 
flnanaaoH axcnnyaiaunoHHbix

139
13,5

120-200

8-10

Weight, kg 
Non-transparent length 
of the smoke screen 
Min intensive smoke 
discharge time, minutes 
Operational temperature 
range, "C

13.5

120-200

8-10

±50
TeMnepaiyp, *C
CneKiparibHbiü ananason MacKHpyioutero 
fleñcTBMS flbiMOBOñ 3aeecbi, mkm

±50

0,4-0,76

Smoke spectral range, pm 0.4-0.76
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LUawKa AbiMoaaa noBbimeHHOÌi 
acfjcpeKTMBHocTw LUA-n

The ShD-P increased 
effect smoke pot

npe/jHasHaMena ana nocTaHOBKM AbiMO- 
BblX 3aBeC AHA MaCKMpOBKM BOMCK, OÖbeK- 
TOB H Soesbix aeiicTBMii noApasaeneHnìi, a 
TaKxe ¿pía npoTUBOAeücTBMn onTMKO-aaeK- 
TpoHHbiM cpeACTBaM paase/w M ynpaßne- 
HWB Opyxna npOTMBHUKa.

ripUHLtUn AeiiCTBMfl.
HlaaiKa npHBOAMTcn b AeüCTsue ot ycipori- 

CTBa sananbHoro KOMÖnHuposaHHoro (Y3K) (ot 
Kanao.™ ham ot aneiapoBOcnnaMeHMTenB).

Kpoivie Toro, b Hanane nan b kohlia pabo- 
Tbi ujaiiJKM cpaSaTbisaeT ycTpoùicTBo nepe- 
AaTOHHoe yn-1. npn cpa6aTbiBannn yn-1 
renepupyeTca aaeKTpuHecKnii tok, koto- 
pbiii nepeAaeTCB no coeAHHHTenbHbiM npo- 
boasm Ha aaeKTpoBOcnaaMeHMTeab Y3K 
BTOPOÍÍ LUaiUKM M OpMBOAHT ee B AeÜCTBMe.

The pot is designed to set up screening 
and obscuration smokes that aid in con­
cealing forces maneuvers and installations, 
and deceive or mislead enemy optronic 
reconnaissance means and guided 
weapons.

Typical operation:
The pot is normally actuated by a com­

bined primer or detonator assembly.
Apart from this, the UP-1 transitional sys­

tem gets initiated at the beginning or in the 
end of the pot’s operation, which generates 
an electric signal, fed through connectors to 
the electric primer of the second pot, and 
actuates it.

flnaweTp, mm 210
BbicoTa, mm 300
Macea, Kr, He Sonee 11
Macea CHapAxennA, Kr 7
BpeMA pasropaHHfl, c, He 6onee 5
Annna HenpocMaTpnBaeMOü Haem
flbiMOBoii aaeecbi b fluanasone atimh boah, m:

0,4-0,76mkm, He Menee 150
2,0-5,6 mkm, Menee 30

BpeMA aapo3OAeo6pa3OBannA, muh. 5±1

Diameter, mm 210
Height, mm 300
Max weight, kg 11
Smoke agent weight, kg 7
Max agent buildup time, sec 5
Non-transparent length
of the smoke screen, m:

0,4-0,76 pm, minimal 150
2,0-5,6 pm, maximal 30

Smoke generation time, minutes 5±1

LU a LU Ka ßbiMOBaa Manan
MOAepHii3uipoBaHHan LUfl-MM

The ShD-MM small-size
modernized smoke pot

flpeAHa3HaneHa Ann nocTaHOBKn Ma- 
CKnpytoiAeü AbiMOBofi aaeecbi, obecne- 
HHBaiomeìi CKpbiTHe boesbix aoííctbhíí 
noApa3AeneHMA ot HabmoAeHnn m npw- 
uenbHoro otha npoTHBHMKa.

ripilHUHn AeiíCTBMA.
npM BbiAeprMBaHMw uiHypa 3a koabuo 

cpaöaTbiBaeT KancioAb-BOcnnaMeHW- 
Tenb TepoHHbiri, oh BocnnaMenneT 3a- 
MeAnnTenb. Hepea 3 cexyHAbi nyneBoii 
MMnyribc 3aivieAnMTensi BoennaMenneT 
TabneTKy, koto pan, npoxnran <t>oribry, 
BOcnnaivieHAeT abimoboìì coCTas, npo-

The pot is intended to generate 
screening smokes that aid in concealing 
unit maneuvers from enemy surveillance 
and attack means.

Typical operation:
The ripcord is pulled out to actuate 

the friction primer that ignites the 
retarder. Three seconds later, a light 
pulse from the retarder ignites the 
pyrotechnic tablet that burns through 
the foil and sets the smoke agent on 
fire. The combustion products leak 
through apertures in the casing to

AyKTbi ropennn KOToporo MCTexaioT sepes AbiMOBbixoAHbie 
OTBepcTMA, obpaaya AbiMOByio 3aeecy.

form a screening smoke cloud.

ioeBbie nacTH patter h BspbtBHarbie eemecToa Group 13 Ammunition and explosives

raóapwTHbie paaMepu, mm 0160x100 Dimensions, mm 0160x100
Macca, Kr 3,1 Weight, kg 3.1
Ani/iHa AbiMOBOùi aasecbi, m, ao 100 Max smoke screen length, m 100
CneKTpanbHbiü pnanasoH MacKupyioiaero Smoke spectral range, pm 0.4-1.56
ßeÜCTBMA flblMOBOÜ 33BeCbl, MKM 0,4-1,56 Intensive smoke discharge
BpeMA MHTeHCUBHOrO time, minutes 4+1
flblMOO6pa3OBaHMA, MHH. 4+1 Buildup time, including
BpeMA pa3ropaHHA, BKAtosaA BpeMA 3-5 sec delay 10
saMeaneHMA ot 3 ao 5 c, c 10

Knacc 1370 nnporexHHHBCKMe cpertcrea assi 370 Pynj366



riMpoTexHMHecKMe cpeflCTBa Pyrotechnical munitions

PyHHaa AbiMOBaa rpaHaTa 
Pflr-n

PpaHaTa npeaHaaHaneHa /via nocTaHOBKki 
AblMOBOM 33BeCbl C peAblO MaCKMpOBKW 6oe- 
BblX flekiCTBnii OAWHOHHbIX CODflaT n MenKMX 
noApasAenennPi b bnnxHew 6oio.

npWHUMn aeiiCTBMSI.
npM BbiAeprusaHUH WHypa 3a Konbuo cpa- 

SaTbiBaeT Kanctonb-Bocn/iaMeHHTerib Tepoa- 
Hbiut, KOTopbiii BoennaMeHsteT 3aMeAnmenb. 
Hepes 3 cexyHAbi nysesoPi uMny/ibc 3aMeann- 
Tena BoennaMeHaeT TabneTKM, npoayKTbi ro- 
peHUB KOTOpbIX MCTSKaiOT Hepe3 AblMOBbiXOA" 
Hbie OTBepcTHfi, obpasya MacKMpytomyio Abi- 
MOByto 3asecy.

The RDG-P smoke hand 
grenade

The grenade is used for smoke screening in 
close combat by individual soldiers and small units.

Operation:
As the thread is pulled out, the primer ignites 

the delay element which produces a fire pulse in 
3sec to ignite smoke tablets generating smoke 
through special holes in the up-per case.

flnnHa, mm 160
flnaMeip, mm 49
Macca, kt, He 6onee 0,56
Annua HenpocMaTpneaeMoû aacTu aaaecbi, m 35
BpeMH MHTeHCMBHOrO flblMOO6pa3OSaHMA, c 60-120
CneKTpanbHbiCi ananaaoH MacKMpyiomero
AeMCTBMS AbIMa, MKM 0,4-1,4

(BMAMMblÜ n 6nnx-
hhû uHcppaxpacHbiM)

BpeMH npnBeaeHMA s aeiiCTBMe, c 5-10
flnanaaoH axcnnyaTauriOHHbix
TeMneparyp, 'C ±50

Length, mm
Diameter, mm
Weight, kg, maximum
Smoke screen impenetrable
length, m
Smoke generation time, sec
Smoke spectral range, pm

Action readiness time, sec 
Operational temperatures range, ’C

160
49
0.56

35
60-120
0.4-1.4
(optical and close
infrared)
5-10
±50

3aMnraTenbHO-AbiMOBoii naTpoH 3An The ZDP incendiary/smoke cartridge
npeAHasHaHeH Ana noAxnranna nerKOBOC- 

nnaweHaiOLuiixCA MaTepnanoB b paanniHoro 
poAa CTpoenwax n coopyxennax w Ha MecTHO- 
cth, a Taicxe Ana ocnennenna awmom omeBbix 
cpeACTB n HaônioAaTenbHbix nyHKTOB npOTnB- 
HMKa, C03AaHnn wacKnpyioiAnx 3asec Ana 3a- 
LAMTbi nnHHoro cocTasa n obteKTOB toxhukh. 
WcnonbsyeTca BbicTpenoM c ynopa b aHTabKy 
asTOMaTa, Apyrnx obpasuoB CTpenxoBoro 
opyxna, BoeHHoPi toxhukh haw npeAweroB Ha 
MecTHOCTn. KpoMe Toro, npwvieHaeTca Meia- 
Hneivi pyxoPi KaK AbiMOBaa rpanaia.

ripnHunn AeiiCTBMH.
ITpn MeTaHkin pyxoPi npneeAeuHbiPi b as Pict- 

sne TepoHHbiii Kancionb BocnnaMeHaeT 3a- 
MeAAWTenb, ot Koioporo aepea 3 c Bocnnaivie- 
HaeTca nnpoTexHnsecKoe CHapaxenne rene- 
paropa. PenepaTop BbiôpacbiBaeTca M3 nycKO- 
Boro KOHTePiHepa n oôecnesnBaeT b Teaenne 
90 c MacKupytoiuee AePicTsne AbiMoeoPi 3ase- 
Cbi; npn Bbiôpoce reneparopa b KOHTePiHepe 
BOcnnaivieHneTcn peaKTMBHbin ABMraTenb, ko- 
TopbiPi, npaKTMHecKki He nepeMeuraricb, cawo- 
nnKBMAnpyeTcn.

npw BbicTpene c ynopa b aBTOMaT ot TepoHHoro Kancionfl 
BoennaMeHHeTCH peaKTWBHbiPi AanraTenb, coeAkiHeHHbiPi c 
renepaTopoM AbiMa. FIoa AencTBneM peaKTMBHoPi Tarn abm- 
raTena paKeTa abuxotcb no TpaeKTopnn, ot CHapaxenna 
ABnraTena BOcnnaivieHaeTca AbiMOBaa ruaiuKa renepaTopa.

The cartridge is used to ignite flammable 
materials in confined spaces and in open air 
and to generate smoke screens for personnel 
and combat vehicles. The cartridge is op-erat­
ed by weapons (stock swivel fire) or by hand 
(like a hand grenade).

Operation:
If operated by hand, the cartridges 

armed primer ignites the delay element 
which pro-duces a fire pulse in 3sec to 
activate the smoke generator. The smoke 
generator is jetti-soned from the case and 
generates smoke for 90sec. The jet boost­
er that jettisons the generator is self­
destroyed.

Tpynna 13 Boenpunacti. fioeabie nacru paKer u aapbianaTbie aemecTaa Group 13 Ammunition and explosives
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6oenpnnacbi BOopyxeHwa CyxonyTHbix bomck Army Munitions

flocne nafteHMH Ha rpyHT Ha aaribHOCTu 500 m renepaTop 
oSecneHMsaeT b TeneHwe 90 c MacKwpyioiuee flencTBHe ybi- 
mobom aaBecbi.

If operated by weapons, the cartridge’s booster is activated 
and propels the smoke gen-erator at up to 500m. The smoke 
generation duration is the same.

Annua, mm 300
AnaMerp, mm 50
Macca kc 0,8
flnuHa sasecbi, m 10-15
BpeMH flbiMOOôpasosaHHH, c 70-110

Length, mm 300
Diameter, mm 50
Weight, kg 0.8
Screen length, m 10-15
Smoke generation time, sec 70-110

81-mm AbiMOBam rpaHara 3fl6 The 3D6 81-mm smoke grenade
ripeflHasHaMeHaiinn aatyuTbi oOboktob BTBT nyreM coaya- The grenade is used as part of the 902 Tucha-2 smoke dis-

hma MacKHpytomevi flbiMOBOü aaeecbi npn crpenbbe M3 nycKO- 
Bbix ycTaHOBOK boptoBoCi CMCTeMbi 902 «Tyna-2».

charging system for smoke 
vehicles.

screening by individual combat

npnHLinn aeCiCTBMSi.
npn noyane aneKTpwHecKoro 

Toxa OT boproBOÜ ce™ k ueHT- 
paribHOMy KOHTaxry n Kopnycy 
aneKTpoKancionbHOM BTynxu no- 
cneflHHfl cpabaTbieaeT n Bocnna- 
MeHseT nopox MerarenbHoro 3a- 
pwa. noA aeriCTBneM ra3OB, 06- 
paayioiunxcA npn cropanun Me- 
TaTenbHoro sapsya, rpanaia Bbi- 
CTpenHBaercn M3 nycKOBOü ycra- 
HOBKM CMCTeMbl. OflHOBpeMeHHO 
nepea OTBepc™e b yuarJrparMe 
OT MeTaTenbHoro saputa boc- 
nnaMeHseTca 3aMe.ryinTe.nb.

Hepe3 7-12 c 3aMejyinrerib 
cropaeT w BocnnaMenneT flbi- 
MOBbie aneMeHTbi.

nofl flericTBneM Ha nepexoa- 
HMK ra3OB, obpasyoiuwxca npn 
ropennn flbiMOBbix aneMeHTOB, 
pacKaTbiBaiOTcn Kpaa Kopnyca, 
ybiMOBbie aneMeHTbi Bbibpacbi- 
BaioTcn H3 Kopnyca n npn rope- 
hmm Ha rpyHTe oGpasyior ybiMO- 
eyio MacKHpyiomyio aasecy.

Operation:
The system is powered by the 

vehicle. An electric pulse acti­
vates the primer to ignite the 
powder propelling charge which 
boosts the grenade out of the 
launcher. Through a hole in the 
end plate, the propelling charge 
ignites the delay element. After 
7secto 12sec, the delay element 
ignites the smoke generators.

Pressure produced by the 
burning smoke generators 
opens up the container. The 
smoke generators are scattered 
on the ground, providing several 
points of origin of the smoke 
screen.

racteristics

Annua, mm 220
AwaMerp, mm 81
Macca nsaennsi, Kr 2,34
flanbHOCTb nocTaHOBKH 3asecbi, m 250-350
LUnpnua aaeecbi, m 10-30
Bbicora 3asecbi, m, He Meuee 3-10
BpeMH nocraHOBKM aaBecbi, c 10-20
BpeMH flbiMOo6pa3OBaHns, c, He Menee 60
Ananaaou annu booh MacKupyioiyero 
fleüCTBMH aaeecbi, mkm 0,4-0,76

Length, mm 220
Diameter, mm 81
Weight, kg 2.34
Effective range, m 250-350
Screen width, m 10-30
Screen height, m, minimum 3-10
Screen activation time, sec 10-20
Smoke generation time, sec, minimum 60
Smoke screening waveband, pm 0.4-0.76

81-mm AbiMOBan rpaHara 3fl6M
npeflHasHaHeHazyia 3amnTbi oòteKToe BTBT nyreM co3fla- 

hha AbiMOBoii aaeecbi MacKnpyromero n noMexoBoro Aeücr- 
ena npn CTpenbSe H3 nycKOBbix ycraHOBOK bopTOBOü CMcre- 
Mbi 902 «Tyua-2».

The 3D6M 81-mm smoke grenade
The grenade is used as part of the 902 Tucha-2 smoke discharg­

ing system for smoke screening by individual combat vehicles.
Operation:
The system is powered by the vehicle. An electric pulse

Tpynna 13 Boenpnnacbi, Soeabie mscth paxer h aapbianaTbie eemecraa Group 13 Ammunition and explosives
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ripMHLtHn ASMCTBMA.
ripn nonane aaeKTpnHecKoro toio ot bopTOBOii ce™ k uen- 

TpaabHOMy KOHTaKTy m Kopnycy aneKTpoKanciOAbHOM BTynKM 
nocneflHHH cpabaTbieaeT m BOcnnaMenneT nopox MeTaTenb- 
Horo aapapa. Flop AeiicTBMeM rasoB, oSpaayiomnxca npn 
cropaHMM MeTaienbHoro aapwa, rpanaTa BbiCTpennBaeica 
M3 nycKOBOM ycraHOBKM CMCTeMbi. OpHOBpeMeHHo nepea OT- 
Bepc™e b pMac|>parMe ot MeTaTenbHoro sapspa BocnnaMe- 
HaeTca aaMepiiMTeab.

Hepe3 7-12 c 3aMeAAMTenb cropaeT m socnnaweHaeT Bocnna- 
MeHMTenb, ot kotopoto BOcnnaivieHHiOTCA pbiMOBbie aneMeHTbi.

nop flencTBMeM Ha nepexoAHMK ra3OB, obpasyioLUMxca npM 
ropeHMM AbiMOBbix aneweHTOB, pacKaTbieaiOTCA Kpaa Kopnyca, 
AbiMOBbie aneivieHTbi BbibpacbieaiOTCA m3 Kopnyca m npn rope­
HMM Ha rpyHTe obpasyiOT AbiMoeyio MacKMpyioiAyio 3aeecy. 

activates the primer to 
ignite the powder pro­
pelling charge which 
boosts the grenade out of 
the launcher. Through a 
hole in the end plate, the 
propelling charge ignites 
the delay element. After 
7secto 12sec, the delay 
element ignites the 
smoke generators.

Pressure produced by the burning smoke generators opens 
up the container. The smoke generators are scattered on the 
ground, providing several points of origin of the smoke 
screen.

81-mm flbiMOBasi rpaHara 3fl17
npeAHa3HaseHa Ana satpM- 

Tbi obbeKTOB BTBT ot coepe- 
MeHHOrO npOTMBOTaHKOBOTO 
opyxMa nyreM bbiCTpoM no- 
CTaHOBKM nepeA obteKTOM 
AbiMOBOM aaeecbi MacKMpyio- 
mero m noMexoBoro asmct- 
BM9 npM CTpenbôe M3 nycKO- 
BblX yCTaHOBOK SopTOBoro 
KOMnneKca «HlTopa-1».

npMHUMO ASMCTBMH.
npM noAaae aneKTpMne- 

cKoro Toxa ot bopTOBOM ce™ 
k peHTpanbHOMy KOHTaKTy m 
Kopnycy aneKTpoKancionb- 
hom BTynKM nocneAHaa cpa- 
baTbieaeT m BoennaMeHseT 
nopox MeTaTenbHoro sapaAa. 
riOA AeiiCTBMeM ra3OB, obpa- 
3yioinMxca npM cropaHMM Me­
TaTenbHoro 3apaAa, rpanaTa 
BbiCTperiMBaeTca m3 nycKO- 
BOM yCTaHOBKM CMCTeMbi. OA'
HOBpeMeHHO nepea OTBepcTMe b Ana4>parMe ot MeTaTenbHo­
ro 3apaAa BocnnaMenaeTca 3aMeAnMTenb.

Hepea 1 c 3aMeAnMTenb cropaeT m BoennaMenaeT Bocnna- 
MeHMTenb, ot kotopoto BOcnnaMenaiOTca AtiwoBbie TabneTKM.

Knaœ13TOriMpowtiiMeo<Hecpeflpraa

The 3D17 81-mm smoke grenade

Class 1370 Pyrotechnics

The grenade is used 
as part of the Shtora-1 
smoke discharging sys­
tem for smoke screen­
ing by individual combat 
vehicles.

Operation:
The system is pow­

ered by the vehicle. An 
electric pulse acti­
vates the primer to 
ignite the powder pro­
pelling charge which 
boosts the grenade 
out of the launcher. 
Through a hole in the 
end plate, the pro­
pelling charge ignites 
the delay element. 
After 1sec, the delay 
element ignites the 
smoke tablets.

Pressure produced 
by the burning smoke 
tablets opens up the 
container. The smoke 
tablets are scattered

Tpynna 13 Boenpunacbi, Soeabie nacru paxei h aapbiBHarbie Bemeciaa Group 13 Ammunition and explosives
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nofl fleticTBueM Ha nepexop,HHK raaoB, obpaaytoinHxcA npu 
ropeHHH TaSneTOK, pacKaTbieaiOTca Kpas Kopnyca, flbiMOBbie 
TaôneTKH BbiôpacbiBaiOTcn M3 Kopnyca h npu ropeHHH b bo3- 
Ayxe h Ha rpyHTe obpasyiOT AbiMosyio Macicupyiomyio aasecy. 

on the ground, providing several points of origin of the 
smoke screen.

flnnHa, mm 220
XlwaMeTp, mm 81
Macca n3flennn, Kr 2,2
flanbHOCTb nocTaHOBKM sasecbi, m 75-90
LUwpHHa 3aBecbi, m, He Mewee 15
Bbicoia aaeecbi, m, He MeHee 10
BpeMS nocTaHOBKw saBectu, c, He ôonee 3
BpeMH flbiMOo6pa3OBaHMH, c, He Menee 10
flnana3OH zvimh boph MacKHpyiomero
aencTBua saBecbi, mkm 0,4-14

Length, mm 220
Diameter, mm 81
Weight, kg 2.2
Effective range, m 75-90
Screen width, m, minimum 15
Screen height, m, minimum 10
Screen activation time, sec, max 3
Smoke generation time, sec, minimum 10
Smoke screening waveband, pm 0.4-14

riMpoTexHumecKue ocBeTmenbHbie 
w curHanbHbie cpeACTBa

OcBeTHTenbHbie cpeacTBa npeaHaaHaseHbi ana ocseineHna 
MecTHoc™ npu SoeBbix onepaunrix bohck b TewHoe epe^m cy- 
tok, b oxpaHHbix cucreMax h noflpa3flenmoTca Ha cneaytomne 
rpynnbi: oômeBoncKOBbie, apTHnnepuncKue h aBuapHOHHbie.

riHpOTexHHHecKue ocBeTHTenbHbie cpeAcrsa, b OTnuine ot 
Apyrux cpeacTB, npuMeHaeMbix zyis ainx penen, nwieiOT cneay- 
lomue npeuMymecTBa: npocTOTa b oSpamennu h KpaTKoepe- 
MeHHOCTb noaroTOBKH ana npHMeneHHH ux b AeiiCTBHe; BHeaan- 
HOCTb fleHCTBMA H BO3MOXHOCTb COÔmOfleHHSI yChOBHÜ MaCKH- 
POBKH; B03M0>KH0CTb npHMeHeHHA Ha SO/lbUJHX paCCTORHHAX.

Pyrotechnical signal 
and illuminating cartridges

Illuminating cartridges are designed to illuminate areas dur­
ing combat operations at night, or are used in security sys­
tems, and are divisible into combined arms, artillery and avia­
tion ones.

Pyrotechnical illuminating munitions are superior to other 
cartridges used for the same purposes, because unlike them 
they are easy to handle, require short time for preparation for 
operation, ensure surprise actions and can be used at large 
ranges.

OcBeTMTenbHbie n cwrnanbHbie naTpoHbi Signal and illuminating cartridges
<t>ryn «cbHnu «HMnnx» pa3- 

paôoTaHbi ocBeTHTenbHbie 
cpeACTBa bnnxHero aencTens. 
BecnapawioTHbiH 26-mm ocse- 
THTenbHbiii naTpoH, BbiCTpenu- 
BaeMblH H3 paKeTHHLAbl, m paa 
OCBeTHTenbHbIX peaKTHBHbIX 
pyMHbix naipoHOB Secnapa- 
niioTHbix KannSpa 30 mm h na- 
paLutOTHbix Kanubpa 40 mm h 
50 mm, zinn sanycKa KOTopbix 
He Tpebyeica cnennanbHbix 
yCTpOHCTB. CB6TOBOH 3t|x|>eKT 
napaiuoTHbix naipoHOB Huxe, 
ieM becnapaniiOTHbix, ho ohh 
ztaioT 6o.nee paBHOMepnoe h 
npoflonxHTenbHoe oceeme- 
HHe MeCTHOCTH.

OcBeTHTenbHbie m curHanbHbie 
naTpoHbi:
1 - 7C9; 2 - 7C3; 3 - 57-CH-625Y
Illuminating cartridges:
1 - 7S9; 2 - 7S3; 3 - 57-SN-625U

Group 13 Ammunition and explosives

Class 1370 Pyrotechnics

Combined arms illuminating munitions are used at ranges up 
to 1,500 m, and are therefore also referred to as short-range 

ones. The NIIPKh fed­
eral research and pro­
duction center devel­
oped a 26-mm non­
parachute illuminating 
cartridge launched 
with a pyrotechnic pis­
tol, and a family of 30- 
mm non-parachute 
rocket-assisted illumi­
nating cartridges and 
40-mm and 50-mm 
parachute cartridges, 
which require no addi­
tional hardware for 
launching (Table 1). 
Parachute cartridges 
have less effective illumi­
nating systems as com­
pared with non-para­
chute ones, but produce 
more stable and extend­
ed illumination.

Tpynna 13 Boenpnnacbi, Óoeabie sacTw pa«eT w B3pbiBHaTbie BemecTaa
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riMpoTexHMHecKMe cpeflCTBa Pyrotechnical munitions li
HanMewoBaHue flnaMeip, mm fl/IMHa, MM Macca, kt Cnna caeTa, ka, BpeMA ropeHUR ÆanbHocTb BblCOTa, M
n o6o3HaHeHwe
ocBeTHTentHoro naipona

30-mm peaKTWBHbiii 
ocBeTWTejibHbiii naTpOH 
yBenuHeHHOM AanbHOCTw

He MeHee 4>aKena, c, 
He Mewee

nocTaHOBKH 4>aKena 
npw yrne aanycKa 45°, m, 

ne Menee

He MeHee

(57-CH-625Y)

40-mm peaKTWBHbiM 
ocBeTMTenbHbiM naTpOH

32 230 0,132 100000 8 350 150

yBenuHeHHOM AanbHOCTW (7C3) 

50-mm peaKTWBHbiii 
ocBeTMTejibHbiM naipoH

41 210 0,390 247000 20 400 200

AMCTaHuwoHHoro AeiicTBWfl (7C9) 53 287 0,8 430000 25 800
1200

300

Description 
and designation

Diameter, mm Length, mm Weight, kg Min 
candlepower, 

Cd

Min burn time, 

sec

Min effective range 
when fired at 45' 

elevation, m

Min altitude, 
m

30-mm rocket-assisted 
illuminating cartridge 
(57-SN-625U) 32 230 0.132 100,000 8 350 150

40-mm rocket-assisted 
illuminating cartridge (7S3) 41 210 0.390 247,000 20 400 200

50-mm remote-controlled 
rocket-assisted illuminating 
cartridge (7S9) 53 287 0.8 430,000 25 800

1200
300

PeaKTMBHbie cnapaflbi 
«Cbct» h«Ban» -
CHFHanbHbie cpeflCTBa

<$ryn «cbHDIJ, «Hwnnx» paspaöoTa- 
Hbl peaKTMBHbie CHapaflbl «CßeT» M 
«Ban», KannöpoM 90 mm m ßanbHOCTbK) 
nocTaHOBKM 4>aKena 2200 m m 3000 m 
cooTBeTCTBeHHO. Cmjis CBeTa CHapn/ia 
«Cbct» cocTasnaeT 2x106 Ka, CHapaaa 
«Ban» - 1x106 K/j. 3anycK peaKTHBHbix 
CHapAßOB npon3BOAHTcn M3 cnepM- 
anbHbix ycTaHOBOK.

CMTHanbHbie cpe/tCTea npuMenmoT 
ana CBB3M (CMrHanM3aiAMM) BHyTpM 
BOMCKOBbix noapasaeneHMM m Mexay 
pasnMMHbiMM poaaMM bomck: nexoToü 
m apTMnnepMeii, aBuauueM m T.a- Ohm 
Taicxe npMMBHAioTCA m KaK ueneyKaaa- 
TenbHbie cpeacißa.

CnrHanbHbie cpeacißa sBnmoTca 
OÖLUMMM ans BCex poaoß BOMCK m no 
3T0My npM3H3Ky He Kn3CCM<t>MU,MpyiOT- 
ca. no xspsKTepy aencTBMa noapaa- 
aenwrcH Haase rpynnbi:

1. Hohhoto aeMCTBMB, aaiotaMe 
pseTHoe nnsMB, xopoiuo pasnuiMMoe 
HOHblO.

2. flneßHoro aeMCTBMa, aaiotaMe 
pseTHoe abiMOBoe oönsKO, paanMHM- 
Moe aneM.

Svet rocket-assisted illuminating 
cartridge Vai rocket-assisted 
illuminating cartridge

Signs! cartridges are used to 
exchange signals between detach­
ments and different services, including 
infantry, artillery, aviation and so on. 
The munitions may also be used for 
target designation.

Signal cartridges are used by all 
branches and services of armed forces 
and are not therefore classified by this 
principle, but according to their effect 
are divisible in two groups:

1. Night action cartridges providing 
colored lights visible at night.

2. Daytime action cartridges providing 
colored smoke cloud visible in daytime.

Red, green and white (yellow) lights 
are normally easy to distinguish at 
night, therefore, only these three colors 
are used in restricted visibility condi­
tions. The larger number of signals is

OcBeTMTenbHbie peaKTMBHbie CHapsabi: 
1 - «Cbbt», 2 - «Ban»
Illuminating cartridges:
1 - Svet, 2 - Vai

Tpynna 13 Boenpunacbi. Soeabie nacru paKer u BspbissaTbie aeineciaa Group 13 Ammunition and explosives
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Eoenpunacbi BOopyxeHMH CyxonyTHbix bomck Army Munitions

B HOHHoe BpeMA xopowo moxho OTJinHHTb oflUH OT Apyroro 
cnrHanbi KpacHoro, seneHoro m öenoro (xenToro) orneri. flos- 
TOMy name ecero b hohhbix ycnoBunx npuweHBioT cncTewy cnr- 
HanoB Tpex ubstob orHeii. VBennHeHne HMcna cnrHanoB aoc- 
TMraeTCH npnMeHenneivi naae/inii, coctorlumx m3 HecKonbKMX 
3B63AOK OAHOCO MAM pa3AMHHblX U.B6T0B. B HMH FIX paspaöoTa- 
Hbi m nepeaaHbi b cepniiHoe upom3boactbo penast raMMa nnpo- 
TeXHMHeCKMX CMTHanbHblX M3A6AMM.

achieved through combina­
tion of several stars of one or 
different colors in the car­
tridge. The NIIPKh center 
developed and put in mass­
production a long model line 
of signal cartridges.

CnrHa/ibHue naTpoHbi
1 - 7C8; 2 - 7C15; 3 - 9-A-110; 4 - 57-CH-625

Signal cartridges
1 - 7S8; 2 - 7S15; 3 - 9-A-110; 4 - 57-SN-625

CMTHanbHblM narpOH (Pncn)

HaMMeHOsaHne 
m o6o3HaHSHne 
ocBeTnientHOro naippHa

flnaMeip, mm AnwHa, mm Macca, kt Bua 
cnrnana

Ubgt 

cwrHana
BpeMA neÜCTBHS 

CMTHana, c, 
He MeHee

BblCOTa, M, 
He Menee

15-mm CMTHanbHblM narpOH (7C8) 17 34 0,012 orneBoii 3 X K 5 50

26-mm narpOH hohhoto 
«eMCTBMA (7C15)

26,6 79 0,050 OrHGBOii 3 X K 6,5 90

HaaewiHbiii CMTHanbHblM 
narpOH (57-CH-628)

39 110 0,160 orneBOii 3 X K 30 -

30-MM peaKTMBHblM
0ßH03Be3flHblÜ CMTHanbHblM 
narpoH (57-CH-625)

32 230 0,174 orHeBoti 3 X K 9 150

30-MM peaKTMBHblM
MHOrO3Be3,HHblM CMTHanbHblM 
narpoH (57-CH-625M)

32 230 0,122 orHeBoii K 3 
(3 3Bë3AKM)

6 150

30-MM peaKTMBHblM
CMrHanbHbiM narpoH (7C22)

32 155 0,160 orneBOM K 3 9 200

30-MM peaKTMBHblM CMTHanbHblM 
narpoH flHeBHoro aeMCTBMS (7C18)

32 230 0,170 AbIMOBOM K C 12 200

39-mm CMrHanbHbiM
ABy3B03AHblM naTpOH (9-A-1 10)

43 100 0,176-0,200 orneBOM 
(2 3Bë3AKW)

K X 
3 6

9 80

40-MM peaKTMBHblM CMTHanbHblM 
narpoH XMMTpeBorM (CXT) 41 255 0,450 orHeBoCi 

(5 3Bë3AOK 
W 3BYKOBOM)

K or.-5 
3B.-8

200

40-MM peaKTMBHblM ABy3Be3flHblM 
CMTHanbHblM narpoH (PflCfl)

41 210 0,385-0,415 orneBoui 
(2 3Bë3AKkl)

K X 3 6 12 250

40-mm peaKTMBHblM napaniiOTHbiM 41 210 0,385-0,400 orneBOM KX 3 6 40 250

Tpynna 13 Boenpwnacbi, Soeabie hsctm paxer h aspbiBwaTbie aemecTsa Group 13 Ammunition and explosives



riMpoTexHMHecKMe cpeflCTBa Pyrotechnical munitions

d
Basic Characteristics

Description and designation Diameter, 
mm

Length, 
mm

Weight, 
kg

Type 
of signal

Color 
of signal

Min signal 
duration, sec

Min altitude, 
m

15-mm signal cartridge (7S8) 17 34 0.012 Light gyr 5 50

26-mm night action signal 
cartridge (7S15) 26,6 79 0.050 Light gyr 6.5 90

Ground based signal 
cartridge (57-SN-628) 39 110 0.160 Light Gyr 30 -

30-mm single-star rocket-assisted 
signal cartridge (57-SN-625) 32 230 0.174 Light gyr 9 150

30-mm multiple-star rocket-assisted 
signal cartridge (57-SN-625M) 32 230 0.122 Light 

(3-star)
rg 6 150

30-mm rocket-assisted signal 
cartridge (7S22) 32 155 0.160 Light rg 9 200

30-mm daytime action rocket-assisted 
signal cartridge (7S18) 32 230 0.170 Smoke rb 12 200

39-mm double-star signal cartridge 
(9-A-110)

43 100 0.176-0.200 Light 
(2-star)

ryg w 9 80

40-mm rocket-assisted chemical 
warning signal cartridge (SKhT)

41 255 0.450 Light 
(5-star)

R light-5 
sound-8

200

40-mm double-star rocket-assisted 
signal cartridge (RDSP)

41 210 0.385-0.415 Light 
(2-star)

ryg w 12 250

40-mm rocket-assisted parachute 
cartridge (RPSP) 41 210 0.385-0.400 Light ryg w 40 250

riaTpoH CMrHanbHbiki hohhoto 
kl AHGBHOrO fleÜCTBUfl

TaKTMKO-TexHHsecKue xapaKTepucTWKH Basic Characteristics

raßapMTHbie pasMepui:
AkiaMeip, mm 35,5
ftnuHa, mm 172

Macca, kg He Gonee 0,190
BpeMA neCicTBMA Kaxfloro
CkirHana, c, He Menee 25
fla/lbHOCTb BHßHMOCTH 
CMmanoB na Mope npw 
Ha6niOfleHHH c caMoneia 
C BblCOTbl 500 M, KM, 
He Menee

HOHHoro 20
ßHeBHoro 5

Night and daytime action 
signal cartridge

Dimensions:

diameter, mm 35.5

length, mm 172

Max weight, kg 0.190

Min signal duration, sec 25

Effective range at sea 
as observed from 500-m 
altitude, km

night action 20

daytime action 5
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B3PblBATEJlM 6OEnPMHACOB

Bapbieaie^b AB/iHeTcn BaxHeMtiiMM arieivieHTOM ntoöoro 
öoenpunaca m npeflHaanaHeH Ann ynpaeneHMs ero aömctbm- 
eM y uejiw. TIoa B3pbiBaTennMM noHMMaioTcn n BspbiBaTenb- 
Hbie ycTpoiiCTBa, cocTOHiune H3 flByx m/im öonee B3aMMOAeii- 
CTByioLunx 6/iokob, pacnonoxeHHbix b pa3- 
Hbix Mac™x öoenpunaca.

OflHa M3 COCTaBHbIX H3CT6M B3pblB3Tenb- 
Horo ycTpoMCTBa - npeAOxpaHMTenbHO-Mc- 
nojiHMTe.nbHbiM MexaHM3M (liWM) moxot mc- 

noab3OBaTbCA b öoenpnnace m caMOCTon- 
TenbHO, ecnM ero AeriCTBMe Bbi3biBaeTca ko- 
MaHAOii .aaTHMKa ue/iM, CMCTeMbi ynpaBne- 
HMS MUM COÖCTBeHHOrO M6XaHM3Ma CaMOJlM- 
KBMflaUMM. B XOfle pa3BMTM3 opyxnn M öoe- 
npMnacoB BspbisaTenM Taxxe coeepiueHCT- 
BoeanMCb, npOMßA nyrb ot npocTeMWMX koh- 
CTpyKTMBHbix cxeM (xano-npyxMHa-xan- 
ClOJlb) K CDOXHeMLUMM aBTOHOMHbIM KMÖep- 
HeTMHeCKMM CMCTOMaM, MCnOJlb3yiOLlXMM 
MMKponpopeCCOpbl.

CoBpeMeHHbie B3pbiBarenM no bmav asm- 
ctbm9 y u,eriM KnaccMrJxMUMpyioTcs Ha koh- 
TaKTHbie, HeKOHTaKTHbie, flMCTaHUMOHHbie 
(BpeweHHbie) m KOMÖMHMpoBaHHbie, a no Me- 
CTy pacnonoxeHMq b öoenpnnace - Ha ro- 
JlOBHbie, AOHHbie, FOnOBO-flOHHbie, I46HT- 
panbHbie m öoKOBbie.

no <t>M3MH6CKMM npMHLXMnaM, 3ano- 
XeHHblM B OCHOBy paÖOTbl BaXHeMLUMX 
yanoB, BspbiBatenM ycnoBHO noapasße- 
nruoTcn Ha MexaHMnecKMe, aneKTpoMexsHMHecKMe, aneKT- 
pMHecKMe, sneKTpoHHbie, nbeaoaneKTpMHecKMe, nnpoTex- 
HMHecKne, paflMonoxapMOHHbie, onTMsecxne, ewixocTHbie, 
MarHMTHbie, axycTMHecxMe, naaepHbie m zxpyrne. Ofluaxo 
name Bcero McnoxibsytOTcn xoMÖMHaqMM HecxonbXMx npMH- 
UMOOB.

BaXHeMUJMMM TpeÖOBaHMBMM X B3pblBaTen«M, OCOÖeHHO 
ana MOtpHbix öoenpMnacoB, sb/isiotcb OAHoepeivieHHoe 
oöecneneHMe bbicokom öesonacHOCTM m HaaexHOCTM asmct- 
BMB. riepsoe M3 hmx peanMsyeTca 3a cseT BeeaeHMn b orHe- 
syio penb B3pbiB3Tens CMCTeMbi npeAOxpaHeHMa, a BTopoe - 
MCnOJlb3OBaHMeM M6T0A0B AyÖriMpOBaHMfl OCHOBHblX 3ne- 
M6HT0B M MaKCMMajlbHO B03M0XH0M npOBepKM MX 4>yHXUMO- 
HMpOBaHMB B OpOUeCCe M3rOTOB/ieHM9.

CïeneHb öesonacHOCTM nxxöoro BapbieaTens onpeAenneT- 
cs KonMHecTBOM ero CTyneHeM npeAoxpaHeHMA, Kaxgar, M3 
KOTOpblX OÔH3aTenbHO CB93aHa C MCnOnb3OBaHM6M flns B3B6- 
A6HMS pa3HblX no BMAy <|)M3MHeCXMX 4>aKTOpOB, npMCyiHMX 
KOHKpeTHOMy ôoenpMcacy npn nycxe m Ha noneTe (Hanpn- 
Mep, ocesoe ycKopeHMe, BpatpeHMe, AasneHMe m TeivinepaTy- 
pa ra3OB, cxopocthom Hanop, OT/xeneHMe ot hochto/is m rn.). 
K 4>aKTOpaM npMpaBHMBaKXTCS M KOMaHflbl (OÔblHHO 3/ieKT- 
pMHecKMe), nocTynaioixxMe Ha B3pbiBaTe/ib ot HOCMTenn mtim

The fuse, a key element of any munition, controls its actions 
in the proximity of the target. Detonation devices that consist 
of more than one units accommodated in different parts of the 
munition fulfill the same mission as fuses.

The safety-and-arming device, an ele­
ment of a detonation device, can be used 
independently if it is activated by the target 
sensor, guidance system, or built-in self­
destruction system. Fuses developed as 
did ordnance and munitions, from simplest 
needle-spring-primer schemes to modern 
microchip-controlled self-sustained cyber­
netic systems.

Modern fuses are classified into impact, 
proximity, delayed-action, and combined 
fuses by the action principle; into war­
head, bottom, warhead-bottom, central, 
and side fuses by the accommodation 
inside the munition; into mechanical, 
electromechanical, electric, electronic, 
piezoelectric, pyrotechnical, radar­
action, optical, capacitance, magnetic, 
acoustic, laser-action etc. by the physics 
of action (in actual munitions, detonation 
systems are usually combined).

The crucial parameter for fuses - espe­
cially for fuses arming powerful ordnance 
- is a combination of safety and reliability. 
The former is ensured by special safety 
devices, the latter by duplication of key 

elements and quality control.
The safety degree is determined by the number of arming 

factors, each of which uses a different physical parameter 
characteristic of the muni­
tion’s action (axial accelera­
tion, rotation, gas tempera­
ture and pressure, thrust, 
separation from carrier etc.) 
or, in case the use of the 
above factors is complicated 
or undesired, an electric (usu­
ally electric) command. 
Currently the optimal number 
of arming factors is no more 
than three, otherwise the fuse 
might become too complicat­
ed to ensure reliable action.

Features of fuses and deto­
nation devices depend on 
their use and carriers they 
have been designed for, 
which governs their position 
in the Encyclopedia.
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BspbiBaienn óoenpkinacoB Fuses

OrHeean uenb nnpoTexHHnecKoro AucTamjMOHHoro 
BspbieaTene
Schematic of the fire train of a pyrotechnical 
remote activated fuse

OrHeBaa uenb KOHTaKTHoro MexaHUMecKoro BapbisaTenn 
C peaKQUOHHblM flaTMUKOM uenn 
Schematic of the fire train of a mechanical 
impact fuse with a target sensor

Byn orHA 
Fire

Hatton —
Perscussion

Kancionb- 
BoennaMeHMTenb 
Primer

y,aapHHK c xanoM 
Tipped percussion 
mechanism

flMCTaHUMOHHbIM cocías 
(aaMeanmenb) 
Inhibiting agent

____  Byn orHA 
Fire

Bys ocha

Fire

Byn orHA 
Fire

riopoxoBoii 
ycnnmerib 
min aaMeanmeab 
Gunpowder 
reinforcing 
or inhibiting agent

AeTOHaTop 
Primer

riopoxOBaa neiapaa 
Gunpowder detonating 
cartridge

Byn OIHA
Fire -------

V

K aapnay cnapnaa
To the main charge

öoenpunaca, ecnn caoxho ham Heuenecoo6pa3HO ncnorib3O- 
BaTb <t>aKTOpbi 4>n3MMecKne. KonMnecTBO CTyneneri npeao- 
xpaneHUA, KaK npasnao, He npeBbimaei Tpex, htoSh H3nmu- 
He He ycnoxHATb KOHCTpyKumo BspbiBaTena npn ipeöyeMOM 
ypoBHe HaaexHOCTM.

BapbisaTeaH m B3pbiBaTenbHbie ycipoiicTBa mvieioT kohct- 
pyKTMBHbie H <t>yHKU,MOHaAbHbie OCOÖeHHOCTM, a, cneflOBa- 
TenbHO, M Knaccn«t>MKauwo, b aasncniviocTu ot Buaa KOMnne- 
KTyeMoro boenpwnaca, mto m Hawrio OTpaxenwe b nopaaxe mx 
pa3MetaeHMA Ha CTpanmtax 3Hi4HKaoneann.

Detonation devices for air- and sea-launched cruise mis­
siles activate high-explosive/fragmentation penetration, clus­
ter, and other warheads used in these missiles. These devices 
can ensure impact action, delayed action, or command-acti­
vated action, with commands received from the guidance 
system or target sensor. Arming factors are passed one by 
one as the missile passes stages determining proper launch 
and flight. Delayed action is ensured by pyrotechnical or elec­
tronic systems. The detonation devices can receive analog 
and coded commands.
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Boenpwnacbi BOopyxeHMs CyxonyrHbix bomck Army Munitions

BspbiBaTenbHbie ycTponcTBa KpbinaTbix paKeT 
aBnaqHOHHoro m MopcKoro 6a3upoBaHna

Detonation devices 
for air- and sea-launched cruise missiles

BspbiBaTenbHbie ycTpoùicTBa (BY) flnn KpbinaTbix paKeT (KP) 
aBnauMOHHoro n MopcKoro 6a3npoBaHnn npeanasHaHeHbi 
ana aaaeuiCTBOBaHiia Bcex throb öoeßbix HacTeü (0<t>BH, 
flpBH, KBH M T.fl.), Mcnonbayewibix Ha KpbinaTbix paKeTax p,aH- 
Horo Knacca c obecneweHHeM npn BCTpene c nperpaaori 
MrHOBeHHoro Mnw 3aMe,QjieHHoro flencTBHn, a TaKxe mtho- 
BeHHoro iteiicTBMn Ha TpaeKTopww no Kor/ianzie ot öoptobom 
CMCTeMbi ynpasneHWA (BCY) uinn HeKOHTaKTHbix aaTHHKOB pe- 
nw. BY npeflOxpaHMTenbHoro ™na. Chathc CTyneneti npe.no- 
xpaHeHMB npoHCxoAWT no KOManpaM ot BCY, CBasaHHbiM c 
npaBkinbHbiM noneTOM KpbinaTow paKeTbi. Bpewin 3aMe/vie- 
hms oSecneHMBaeTcn saMeanHTennMH, CKOHCTpywpoBaHHbi- 
mm Ha nnpoTexHHHecKOM ruin sneKTpoHHOM npMHpHnax. BY 
cnocoôHbi npwHMMaTb ot BCY KpbinaTbix paKeT KaK ananoro- 
Bbie, T3K M KOAOBbie KOMaHflbl.

As the missile is jettisoned from the launch rail, the safety 
catches close the missile’s onboard circuits, or, in the case of 
sea-launched missiles, inertial sensors close the circuits as 
the missile achieves certain acceleration.

Thus armed detonation device tests impact sensors and 
switches off the faulty ones, if any. Onboard power sources 
join in one after another, and the detonation device passes 
step by step all arming factors.

Upon receiving the appropriate commands, time devices of 
the fuses arm their electrical circuitry after a certain time delay. 
If the time device is electronic, the delay time is set by the 
onboard command unit.

As the missile hits an obstacle, the detonation device implements 
one of the action mechanisms and activates one of the fuses by the 
signal from the onboard command unit or a target sensor.

CTpyKTypHasi cxeMa TunoBoro 
BßpbiBaTenbHoro ycTpoiicTBa

flaHHan CTpyKTypHaa cxeMa nBnaeTCM baaosoii nnn paa- 
JlMHHblX THROB B3pblBaTeJlbHblX yCTpOHCTB, RpHMeHAeMblX 
Ha KP.

Detonation device 
schematic

This schematic is basic for various types of detonation 
devices used with cruise missiles.
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1 - peaKLAHOHHbie KOHraKTHbie aaiHHKn; 2 - 6jiok npeaoxpaHMTenb- 
HO-KOMMyrapnoHHbiii unw ycrporiCTBO BbiaaMn kom3ha; 3 - B3pbiBa- 
Tenb aneKTpoMexaHHMecKHti c nnpoTexHHHecKMM unn aneKrpoHHbiM 
3aMeannTeneM; 4 - aaTHMK paapyiueHna (peaxiiuOHHbiii); 5 - xryr 
cbs3m; 6 - BKmoHaTenb wHepitMOHHbiii nan neKOBbie ycTpoücTsa;
7 - aBTOHOMHbIM MCT04HMK nmaHHA

1 - impact sensors; 2 - safety/commutation unit or command unit; 
3 - electromechanical or electronic fuse; 4 - destruction sensor; 5 - 
signal cable; 6 - inertial switch or safety catches; 7 - independent 
power source

PasMemeHwe TwnoBoro 
BßpbiBaTenbHoro ycTpowcTBa 
Ha KpbinaToùi paKere

CocTaeHbie nacTn BY b ochobhom pacnonaraiOTCa Ha 6oe- 
BOÙÌ HaCTM 3a MCKBIOHeHMeM peaKUMOHHblX KOHTaKTHbIX flaTHH- 
KOB, KOTOpbie yCTaHaBPHBaiOTCA B HOCOBOW HaCTM KP.

Detonation device 
accommodation in 
a cruise missile

Elements of a detonation device are typically placed behind 
the warhead. An exclusion are impact sensors placed at the 
front.

1 - peaKUMOHHbie KOHTaKTHbie flaTMHKK
2 - 6bok npeflOxpaHHTe/ibHO-KOMMyraunoHHbiM min ycrpofiCTBO 
BbiAasn KOMaHfl
3 - B3pbieaTenb aneKTpoMexaHHHecKMii mbm aneKTpoHHbiii
4 - aaTSHK paapyujeHna (peaxunoHHbiCi)
5 - xryr cbr3m
6 - BKJUOHaie/lb HHepUMOHHblii MBM neKOBbie ycTpokiCTBa
7 - aBTOHOMHblÜ HCTO4HHK nHT3HM9

1 - impact sensors
2 - safety/commutation unit or command unit
3 - electromechanical or electronic fuse
4 - destruction sensor
5 - signal cable
6 - inertial switch or safety catches
7 - independent power source
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Boenpwnacbi Boopyxenna Cyxonyrobix bomck Army Munitions

CocTaBHbie Haem
B3pblBaTeJlbHblX yCTpOWCTB

Detonation 
device parts

PeaKUWOHHbIM KOHTaKTHblÑ ftSTHUK
HasHanenne - saMbiKanne aneKTpnnecKnx penen BY npn 

BCipete KP c pas/inHHbiMn nperpa/iaivin (6eTOH, rpym, BOfla).

Impact sensor
The sensor closes the electric circuit of the detonation device 

as the cruise missile meets an obstacle (ground, water, concrete).

TaKTMKO-TexHMMecKMe xapaKTepncTMKH Basic Characteristics

raóapnibi, mm:
/pinna L
AnaweTp

Bec, Kr

40
12 
0,012

Dimensions, mm: 
length L 
diameter 0

Weight, kg

40
12 
0.012

flaiHMK paspytuenns (peaKpnonnbin) 
Destruction sensor

AaTHMK paapyiueHMA (peaxpnoHHbiñ)
HaaHanenne - KOMMyrapna penen BY npn paapyu/ennn BH 

KP b pexniwe HenpoHnKanna.

Destruction sensor
The sensor closes the electric circuit of the detonation device 

as the cruise missile warhead is destroyed outside the target

TaSapnibi, mm: 
/pinna L 
AnaMerp

Bec, Kr

610
7
0,05

Dimensions, mm: 
length L 
diameter 0

Weight, kg

610
7
0.05

BapbieaTe/ib a/ieKTpoMexannnecKnn MmoseHHoro 
AeñcTBnn

Haananenne - Bbipana /leTOHapnoHHoro nrnny/ibca Ha nop- 
pbiB BH no cnma/iy ot peakpnoHHbix KOHTaKTHbix aaTinkOB.

The electromechanical fuse
The fuse receives the signal from impact sensors and deto­

nates the warhead.
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BspbiBaienn óoenpkinacoB Fuses

TaKTWKO-TexHUHecKne xapaKTepucTMKM Basic Characteristics

Tun

BflB
raSapMTbi, mm: 

fl/iMHa L 
AnaMeip

Bec, Kf

aneKTpoMexa- 
HMHecKMM, npeao- 
XpaHMTenbHblíí 
HaCOBOÜ MexaHM3M

197
58,5
2,3

Type

Arming

Dimensions, mm: 
length L 
diameter 0

Weight, kg

electromechanical, 
safety-checked 

time device

197
58.5

2.3

BspbiBaTenb aneKTpoMexaHUHecKMM aaweAaeHHoro
ASÌÌCTBMR

HasHaneHne - BbiAana (c aaMeAnenneivi) AeTOHapHOHHoro 
MMnyjibca Ha noAPbiB EH no cnrnany ot peaKpnoHHbix koh- 
TaKTHblX AaTHWKOB.

The electromechanical fuse
The fuse receives the signal from impact sensors and deto­

nates the warhead after a time delay.

TaKTHKO-TexHMHecKwe xapaxTepucTHKu

Tun

BAB
Tun 3aMeAnwTenn 
raöapwTbi, mm:

AHHHaL
AnaMeip

Bec, Kr

aneicrpoMexa- 
HMHecKnü, npeao- 
xpaHnTenbHbiñ 
HaCOBOÜ MexaHM3M 
HMpOTeXHHHeCKMli

194
45
0,97

Type

Remote arming
Time delay element
Dimensions, mm:

length L
diameter 0

Weight, kg 

electromechanical 
safety-checked 
time device 
pyrotechnical

194
45
0.97

BapbiBarenb oneKTpoH- 
HblM

HasHaneHMe - BbiAaia (c 
3aivieAneHneivi hjih 6ea 3a- 
MeAaeHMA) AeTOHapwoHHoro 
MMnynbca Ha noAPbiB EH no 
cnrnaay ot peaKpwoHHbix 
KOHTaKTHbIX AaTHMKOB MAU KO- 
MaHAbl OT ECy.

The electronic fuse
The fuse receives the signal 

from impact sensors or elec­
tronic control unit and deto­
nates the warhead with or 
without a time delay.

TaKTMKO-Te

Tun

Tun 3aMeAnmenA

npe^oxpaHM- 
TenbHbiii, 
aneKTpoHHbiM

Type

Time delay element

electronic, 
safety-checked 
electronic
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Boenpnnacbi BOopyxeHMs CyxonyTHbix bomck Army Munitions

BK/iKJHaTenb MHeppnoHHbiM
Ha3Ha4eHne - 3aMbiKaHMe aneKTpnHecKHX peneü BY npn 

aocTMxeHUn KP neperpy3KM cpaôaTbiBaHns.

The inertial switch
The switch closes the electric circuit of the detonation 

device as th ecruise missile achieves a certain g-load.

TaCapuTbi, mm
Bec, Kr

24x81x58
0,95

Dimensions, mm: 24x81x58
Weight, kg 0.95

YCTpOMCTBO BblflaHM KOMaHA
HasHaheHne - pactuMcfipoBKa koaobbix kombha, nociynaioitiux 

M3 BCY KP m npeo6pa3OBaHMe mx b sawbiKaHue koht3ktob pene.

The command unit
The unit decodes command signals from the onboard elec­

tronic control unit and closes relevant relays of the missile.

Dimensions, mm: 119x78x63119x78x63
0,69

raôapnTbi, MM
Bec, Kr

YCTPOMCTBO BblAaHM KOM3HA

The inertial switch

0.69Weight, kg

Bbok npeaoxpaHMTe/ibHbiii KOMMyrauuoHUbiM
The command unit

Bjiok npefloxpaHMTenbHO-KOMMyTauMOHHbiM
HasHaieHMe - KOMMyrauua m pacnpeAeneHMe nocTynaio- 

mux KOMaHA, aaiAMTa ot tokob HaseAeHMB, obecneneHMe 
AyS/lMpOBaHMA ÔOpTOBOrO MCTOHHMka HMTaHM9.

The safety/commutation unit
The unit commutates and distributes commands from the 

onboard electronic control unit, protects onboard circuitry 
from induced currents, and provides backup power.

laSapMTbi, mm 95x90x63 Dimensions, mm: 95x90x63
Bec, Kr 0,74 Weight, kg 0.74

fpynna 13 Boenpunacbi, Óoeabie sacm paKer w aapbiewaTbie BeujecTBa Group 13 Ammunition and explosives
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ßspbiBaienn 6oenpnnacoB Fuses

YCTpOWCTBO MeKOBOe
HasHaneHne - KOMMyrapnn HanpqxeHna bopTOBoCi ce™ 

npM OTuenKe ot HocuTena.

The safety catch
The catch commutates the voltage in the onboard circuitry 

as the missile is jettisoned from the launch rail.

Jettison force 
at 0’ - 50’, kg 20-80
Dimensions, mm: 

length L 51
diameter 0 31

Weight, kg 0.3

yCM/lMH BbipblBa

raöapwTM, mm: 
anuiHa L 
awaMeTp

Bec, kt

ot 20 no 80 kt noa 
yrnoM ot 0’ no 50'

51
31
0,3

XryT CBB3M
HasHaseHne - aast aneK- 

TpMHeCKOki CBH3M COCTaB- 
Hbix nacTeii By wexpy co- 
6oPt M KP.

<t>yHKI4MOHHpOBaHMe 

TunoBoro B3pbieaTeab- 
Horo ycTpoiiCTBa.

riocne oTpenKM ot ca- 
MoaeTa-HOCMTenn Bbipep- 
rUBaiOTCH HeKM HOKOBblX 
ycTpoücTB, saMbiKan cbom 
KOHTaKTbi, nan nocae 
CTapTa KP co CTapTOBoii 
ycTaHOBKM HapBopHoro 
Kopabaa m aocTnxermn 
onpeaeaeHHoro ycKope- 
hmb nponcxoflMT nepe- 
KaioneHne peneri MHeppn-
OHHbix BbiKatonaTeaeii (pa3MbiKaioTca HopinaabHO 3aMKHy- 
Tbie KOHTaKTbi n 3aMbiKaioTca HopwaabHO paaoMKHyTbie 
KOHTaKTbi).

B obowx caysaax bopTOBoe nnTanwe nocTynaeT b BY 
flponCXOflHT onpoc peaKpMOHHbIX KOHTaKTHbIX paTHMKOB. 
HencnpaBHbie peaKpnoHHbie KOHTaKTHbie paTHMKM OTKaio- 
aaioTca. OpHOBpeivieHHO ocymecTBaaeTca nopKmoHeHne 
BTOpMHHbix wcTOHHMKOB cMTaHMa KP, OTpabaTbisaa aaro- 
pMTM paboTbi, nocaepoBaTeabHo BbipaeT b By KOManpbi Ha 
CHaTrie CTyneneri npeaoxpaneHna.

flocae noayneHna kombhp aacoBbie Mexann3Mbi B3pbiBaTe- 
aeri OTpabaTbiBaioT Bpetvia panbHero B3BepeHna (BflB), noc­
ae 3Toro aaeKTpnaecKne ri omeBbie penn B3pbiBaTeaeü ycTa- 
HaBanBaiOTca bo B3BepeHHoe cocToaHHe. B BY c aaeKTpon- 
HbiM 3aMepanTeaeM no KOManpe ot BCY ycranaBaHBaeTca 
HeobxoanMoe Bpewia aaivieaaeHria.

flpn BCTpeae KP c nperpapofi BY peaan3yeT opriH H3 bh- 
aoB aeriCTBHa - MTHOBeHHbiri naw c aaivieaaeHMeM (nnpo- 
TexHMtecKMM nan aaeKTpoHHbiM), nan MrHOBeHHbin Haa 
penbio - no KOManpe ot BCY nan ot HeKOHTaKTHoro paTMH- 
Ka pean.

ones, if any. Onboard power 
sources join in one after 
another, and the detonation 
device passes step by step all 
arming factors.

Upon receiving the appro­
priate commands, time 
devices of the fuses arm their 
electrical circuitry after a cer­
tain time delay. If the time 
device is electronic, the delay 
time is set by the onboard 
command unit.

As the missile hits an 
obstacle, the detonation 
device implements one of the 
action mechanisms and acti­
vates one of the fuses by the 
signal from the onboard 
command unit or a target 
sensor.

Connection cable
The cable interconnects the 

cruise missile onboard circuitry 
and parts of the detonation 
device.

Detonation Device Opera­
tion

As the missile is jettisoned 
from the launch rail, the safety 
catches close the missile's 
onboard circuits, or, in the case 
of sea-launched missiles, iner­
tial sensors close the circuits as 
the missile achieves certain 
acceleration.

Thus armed detonation 
device tests impact sensors 
and switches off the faulty
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Eoenpunacbi Boopyxenus CyxonyTHbix bomck Army Munitions

Ba3OBbie B3pbiBaTenbHbie ycrpoiicTBa 
Ann aBnaquoKHbix KpbinaTbix paxer 
Knacca «BO3flyx - noßepxHOCTb»

Ceepx3ByK0BaA BbicoTHast npoTMBOKopaßenbHaa KpsuiaTas 
paxera flatibHePi aBnapnn X-22 KOMnaeKTyeTca a/ieKipowexa- 
HMH6CKMM B3pblB3TenbHblM yCTpOMCTBOM 3MB-515M, COCTO- 
siamm M3 anexTpoMexaHMMecKMx B3pbiBaTeneM MPHoseHHoro 
ABmctbms, SnoKa npeAOxpaHMTenbHO-KOMMyrauMOHHoro, ne- 
KOBblX yCTpOMCTB, peaKpMOHHblX KOHTaKTHbix flaTHMKOB, 3BT0- 
HOMHblX MCTOHHMKOB HMTaHMR.

3MBŸ npeaoxpaHMTeabHoro TMna.
AsTOHOMHoe flanbHee B3BeAeHMe nocTpoeno Ha ocHoee Ha- 

coBoro MexaHM3Ma. flMTaeTca ot öoptobom ce™ KP. Mweei 
AyónMpytomee aBTOHOMHoe nMTaHMe. Vctommmbo k bbicokhm 
TewnepaTypaM m noHnxeHHOMy aTMOCchepHOMy AasneHMio.

VcTaHOBneHbi Aea noaca peaKpMOHHbix KOHTaKTHbix asthm- 
KOB, OÔeCneHMBaiOLUMX BblCOKyiO BepOSTHOCTb 6e3OTKa3HOM 
paöoTbi npn npMMeneHMM no pensM c ßoesbiMM hsctsimm pa3- 
piMHHbix ™noB. Bec 3MBŸ - 14 kt max. C HeöoribUJMMM kohct- 
pyKTMBHblMM M3MeH6HM9MM npMMeHSeTCH T3KX6 fUlA APyrMX 
KP 3T0M CepMM.

npOTMBopaflMonoKaLiMOHHaA cJjpoHTOBaa KpbinaTaA paxeTa 
X-583 KOMnneKTyeTca aneKTpoMexaHMnecKMM B3pbiBaTenb- 
HbiM ycTpoMCTBOM 3MBV-548, coctoaiamm M3 ManoraöapMT- 
Hbix 3/ieKTpoMexaHMHecKMX B3pbieaTeneM MPHoeeHHoro aöm- 
CTBMB, npeflOxpaHMTe/ibHO-KOMMyrapMOHHOPO 6noKa, nexo- 
Boro yCTpOMCTBa, peaKAMOHHbIX KOHTaKTHbix aaTHMKOB M CO- 
eflMHMTe/ibHbix xryroB. /JonycKaeTca noAKniOHeHMe hbkoh- 
TaKTHoro flaTHMKa penM. ManoraßapMTHoe 3MBY cnpoeKTM- 
posaHO cnepManbHO ooa <$>poHTOByio npoTMBopaAMO/iOKauM- 
OHHyio paKeTy. npeAOxpaHMTenbHoro TMna. Abtohomhob 
Aa/ibHee B3BeaeHMe nocTpoeno Ha ocHOse ManorabapMTHoro 
HacoBoro MsxaHM3Ma. flMTaeTCA ot öoptobom ce™ KP. Wmb- 
eT BTOpMHHbIM MCTOHHMK HMTaHMB, OÔeCHBHMBaiOlAMM 0MT3- 
HMe 3MBY npM BCTpese KP c penbio.

Æna noBbiweHMB BBP b coctsb 3MBY bk/iiohbh cneuMsnbHO 
p33p360T3HHblM MHSpAMOHHbIM 33MblK3TePlb, CpSÖSTblBSIO- 
tUMM ot neperpyaoK coyaspeHMfi, m mmbiolamm Kpyrosyio HyB- 
CTBMTBJlbHOCTb.

Bnepsbie npMMeneHbi cnepMapibHO pa3pa6oT3HHbie M3.no- 
rOÓOpMTHbie peSKUMOHHbie KOHTaKTHbIB A3THMKM, npaKTMHB- 
CKM HE 33T6HmOLUM6 BHTSHHy CMCTSMbl H3B6ASHMS1 KP M O6SC- 
nSHMBOIOmMB HBOÖXOAMMyiO AJlMTB/lbHOCTb 33MblK3HM9 npM 
BCTP6H6 C UBPblO.

Bsc 3MBV - 5 kt msx.
C HBÖOnbLUMMM KOHCTpyKTMBHbIMM M3M6H6HMSMM npMMB- 

HBBTCS T3KX6 ABS CjjpOHTOBOM KP X-59M3 C T6J16BM3M0HH0M 
CMCT6M0M HSBBAeHMfl.

Tpynna 13 Boenpunacbi, ÓoeBbie sacm palter h B3pbiBwarbie BeujecTBa
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Basic Detonation Devices 
For Air-To-Surface Cruise 
Missiles

Ths Kh-22 cruiss missile csrries s ssfe EMVU-515M electro- 
mechsnicsl detonation device including EMV-515M electro­
mechanical fuses, a RShch-515M switchboard, UCh-515M 
safety catches, DKShM-515M, DKShZh3-515M, and DKShZh4- 
515M impact sensors, and IP-515 independent power sources.

Delayed-action remote arming system is powered by the 
onboard power unit and has a backup power unit. The system 
is immune to high temperatures and low air pressure. The 14- 
kg-max detonation device has a two-stage impact sensors 
accommodation ensuring high reliability irrespective of the 
target type. Slightly modified versions are used with the Kh- 
22M, Kh-22MN, and Kh-22P cruise missiles.

The Kh-58E cruise missile carries a safe EMVU-548 electro­
mechanical detonation device including EMV-548 electro­
mechanical fuses, a BPK-548M safety/commutation unit, 
UCh-548 safety catches, DKShZh1-548, DKShZh2-548 
impact sensors, and signal cables. Some versions could use a 
proximity target sensor.

The compact detonation device was designed especially for 
the use with tactical missiles.

Delayed-action remote 
arming system is powered by 
the onboard power unit and 
has a backup power unit for 
the terminal stage and impact.

To ensure high operation 
probability, the 5-kg-max 
detonation device has a spe­
cial all-round-sensitivity iner­
tial contactor activated by the 
impact-generated g-load. 
Another innovation is the use 
of compact impact sensors 
that, while ensuring proper 
delay of action upon impact, 
render little effect on the 
guidance radar operation. 
Slightly modified, the detona­
tion device is used with the 
television-guided Kh-59ME 
cruise missile.

Group 13 Ammunition and explosives
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BspbiBaienn ôoenpnnacoB Fuses

CTpaiernHecKasi KpbinaTan paKeTa aanbHeM aBMaqMM X-55 
KOMnneKTyeTCB aneKTpoMexaHUHecKMM B3pbiBaTenbHbiM ycr- 
POMCTBOM 3MBY, COCTOAIHHM M3 B3pblB3TeneM C aneKTpOH- 
HbiM saMexpieHMeM, mjim aneKTpoMexaHMHecKMx BspbiBaTeaefi 
c DMpoTexHMHecKMM saMexuieHMeM, npeaoxpaHMTenbHo-KOM- 
MyrapMOHHoro bnoxa, ycTpoiiCTBa BbiflaHM KOMaHa, peaKU,M- 
OHHbtX KOHTaKTHbIX aaTHMKOB M COeAMHMTeTIbHblX XiyTOB.

3MBY npeaoxpaHMTenbHoro TMna. FlMTaeica ot 6optobom 
ceTM KP.

HMeeT BTOpMHHbIM MCTOHHMK OMTaHMA, ObeCneHMBaiOiqMM 
nMTaHMe 3MBY npM BCTpewe KP c qenbio.

The Kh-55 cruise missile carries an EMVU safe electro­
mechanical detonation device including electronic delayed- 
action fuses or electromechanical fuses with a pyrotechnical 
delay element, safety/commutation unit, command unit, 
impact sensors, and signal cables.

The arming system is powered by the onboard power unit 
and has a backup power unit for the terminal stage and impact.

The electronic delay element operates in a broad range of 
settings and is activated by coded commands from the guid­
ance system, depending on the target type. The detonation 
device has compact impact sensors.

SneKTpoHHoe aaMexmeHMe MMeeT wmpokmm /jManasoH yc- 
TSHOBOK M OCymeCTB/IAeTCB KOflOBbIMM KOMaHflaMM M3 bopTO- 
Boro BbiMMcnMTenbHoro KOMnneKca KP b 33bmcmmoctm ot bm- 
aa penM. 3MBY yKOMnneKTOBaHO Ma/iorabapMTHbiMM peaxitM- 
OHHblMM KOHTaKTHbIMM flaTHMKaMM.

Other operational detonation devices include the EMVU- 
506M for the K-10SD cruise missile, the EMVU-514 for the 
KSR-11 cruise missile, the EMVU-525 for the KSR-2 cruise 
missile, the EMVU-535 for the KSR-5 cruise missile, and the 
EMVU-540 for the KSR-5P cruise missile.

6a3OBbie B3pbiBaTeribHbie ycTpoiiCTBa 
flBR MOpCKHX KpbinaTblX paKBT 
Knacca «Kopaônb - Kopaèrib»

npoTMBOKopaôenbHaA KpbinaTasi paxera HaaBOftHoro <t>noTa 
«Mockmt» KOMuneKTyeTcn 3/ieKTpoMexaHMHecKMM BspbiBaienb- 
HbiM ycTpoticTBOM 3MBY-558, coctohlumm m3 aneKTpoMexaHM- 
HecKMx B3pbiBaTeæM saMexmeHHoro aeMCTBMa, npeAoxpaHM- 
TenbHO-KOMMyraixMOHHoro bnoxa, peaKUMOHHbix KOHTaKTHbix 
flaTHMKOB, AaTHMKOB paapymeHMs m coeAMHMienbHbix xryroB.

3MBY CKOHCTpyMposaHO tbkmm obpasoM, hto obecnewMBa- 
eT aBToperynMpyeMbiM noapsiB boeBoii sacTM, bm6o nocne 
npoHMKaHMa BHyrpb Kopabna, bmôo Ha KOHType penM b cnynae 
HenpobMBaHMH oôujmbkm KOpabna, new 3HaHMTenbHO noBbi- 
UJaeTCB 3<t><t>eKTMBHOCTb fleMCTBMB KP.

3MBY npeaoxpaHMTenbHoro TMna.
ABTOHOMHoe flanbHee B3Be,qeHMe nocTpoeHo Ha ochobo

Basic Detonation
Devices for Ship-to-Ship
Cruise Missiles

The Moskit ship-to-ship cruise missile carries a safe 
EMVU-558 detonation device including delayed-action 
electromechanical fuses, a safety/commutation unit, impact 
sensors, destruction sensors, and connection cables.

The detonation device selects the detonation mode 
between delayed if the target cover is penetrated and 
instant if otherwise, making the best of any combat envi­
ronment.

The delayed-action remote arming system is powered by the 
onboard power unit and provides time-delayed arming and 
pyrotechnic detonation delay. The system has a backup power 
unit and is immune to high temperatures and pressures 
required to penetrate the cover of a warship.
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nacoBoro MexaHnawia. HMeeT 3aMe.ojinTe.nb Ha nnpoTexHWHe- 
ckom npwHUMne, nMTaeTca ot Goptobom cbtm KP.

HMeeT flySnupyiomee aBTOHOMHoe nmaHwe. Yctomhmbo k 
BblCOKMM Harpy3K3M, BO3HMKatOUJ,MM npM npoGMTMM OGUJMBKM 
KopaSnn. TIommmo ManoraGapMTHbix peaKUMOHHbix KOHTaKT- 
Hbix jiaTHWKOB BK/nosaeT b ceGs aaTHMKM, cpaGaTbieaiomMe 
npw HanaabHOM npopecce paapyuieHHB Gobbom sacTM b cny- 
nae Henpo6nTna nperpaflbi (aaTHMKH paspyweHHH ,n,K-558). 
Bec 3MBY -11 Kr max.

3MBY npwMeHBeTCA Taxxe ana KOMnneKTauMM apyrwx KP 
stom cepwM.

KopaSenbHaa npoTHBonoaoHHaa KpbinaTaa paxeia 85P 
npeacTaBnaer coGom paxeTOHOcmenb c noaseuieHHOM noa 
Hero TopneaoPi.

BapbiBaienbHoe ycTpoiiCTBO ycraHaBawBaeTca Ha BH, pacno- 
noxeHHyio b hocobom naCTM paKeTOHOCMTena, npMMeHseMoro 
npM CTpenbfie no HaasoaHbiM KopaGnnM. KoMnneKTyeica aneK- 
TpoMexaHwaecKMM B3pbiBaTenbHbiM ycTpoMCTBOM 3MBY-559, 
cocToaiuwM M3 ManoraGapMTHbix aneKTpoMexaHMHecKMx B3pbi- 
BaTeneii MmoBeHHoro aePiCTBMa, npeaoxpaHMTenbHO-KOMMy- 
TapMOHHOrO SnOKa, peaKUMOHHblX KOHTaKTHbIXflaTHMKOB, MHep- 
Umohhbix BKmoaaTeneii n coeanHMTeribHbix xryroB.

The 11 -kg-max detonation device carries compact impact 
sensors and DK-558 destruction sensors to provide instant 
and full warhead detonation if the target cover has not been 
penetrated.

Other missiles of the family are equipped with the same det­
onation device.

The 85R ship-to-submarine cruise missile is in effect a 
launch vehicle carrying a suspended torpedo. Its electro­
mechanical safe EMVU-559 detonation device is placed 
inside the warhead of the launch vehicle used when a sur­
face ship is targeted. The detonation device includes com-

3MBY npeaoxpaHMTe/ibHoro TMna. Abto- 
HOMHoe jianbHee B3BeaeHMe nocipoeHO Ha 
ocHOBe nacoBoro MexaHM3Ma. flMTaeTca ot 
Soptobom ceTM paKeTOHocMTens. HMeeT ayG- 
/iMpyiOLuee aBTOHOMHoe nMTaHMe.

npM oTcyrcTBMM KOMaHflbi Ha pasjteneHMe pa- 
KeTOHOCMTena m TOpneabi npM BCTpene c npe- 
rpaAoPi 3MBY cpabaTbisaeT ot 3aMbiKaHnn pe- 
aKUMOHHblX flaTHMKOB MUM, npM A0CTMX6HMM 00- 
peaeneHHbix neperpy30K b peaynsraTe topmo- 
xenna, ot MHeppMOHHbix 3aMbiKaTeneM.

flocne BbiaaHM KOManabi Ha paaaeneHMe 
paKeTOHocuTenn m Topneflbi paxeTOHOCMTenb 
npoaonxaeT noneT no HeynpaB/ineMOM Tpae- 
KTOpMM, m npn BCTpene c noBepxHOCTbio npo- 
McxoanT cpaSaTbisaHMe Goobom nac™ ot aa- 
MblKaHMB peaKUMOHHblX KOHTaKTHbIX flaTHM- 
kob, nnSo aaTonneHMe paKeTOHOCMTenn Sea 
eapbiea.

Bec 3MBY - 8 kt max.

pact electromechanical impact fuses, a 
safety/commutation unit, impact sensors, 
inertial switches, and connection cables.

The delayed-action remote arming system is 
powered by the onboard power unit of the 
launch vehicle and has a backup power unit.

If the onboard command unit does not gen­
erate the torpedo release command as the 
launch vehicle hits an obstacle, the detonation 
device receives activates impact sensors or 
inertial switches activated by negative acceler­
ation.

If the onboard command unit generates the 
torpedo release command, the launch vehi­
cle goes further unguided and either deto­
nates its warhead on the water surface by a 
signal from impact sensors or goes underwa­
ter without detonation.

The maximal weight of the detonation device 
is 8 kg.

Tpynna 13 Boenpunacbi, SoeBbie nac™ paxer h BapbianaTbie eemecraa 
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BspbiBaienn SoenpnnacoB Fuses

BapbiBaTe/ibHbie ycTpoftcTBa
Ui npefloxpaHUTenbHO-ncnoBHUTenbHbie MexaHU3Mbi 
aha npoTHBOTaHKOBbix ynpaBiiAeMbix paKeT nexoTHoro, 
TaHKOBoro, caMOxoAHoro BOopyxeHkia

Detonation devices and safety 
and arming devices for land- 

and air-launched antitank guided missiles

BapbiBaTe^bHbie ycTpoiicTBa (BY) u npe//oxpaHHTe/ibHo- 
MCnOBHMTejlbHbie MexaHH3Mbl (HUM) /Via npOTMBOTaHKOBbIX 
ynpaBnaeMbix paKeT nexoTHoro, TaHKOBoro, cawioxo/iHoro, 
aBnaL/noHHoro BOopyxeHun npe//Ha3HaHeHbi /via oSecneae- 
Hua no/ipbiBa scex tuoob SoeBbix aacTeii (KyMynaiuBHbix, oc- 
KO/ioaHO-<t>yracHbix, <$>yracHbix - TepMoSapwaecKHx), npnwe- 
HaeMbix /via nopaxenna SpoHMpOBaHHOfi tgxhmkh, TaHKOB, 
SoeBbix MaiunH, obteKTOB Tuna flOTos w fl3OTos, Bos/iyui-

The current range of detonation devices and safety and arm­
ing devices for land- and air-launched antitank guided missiles 
detonates shaped-charge, high-explosive/fragmentation, and 
fuel-air-explosive warheads used against armor, concrete 
weapons emplacements, low-flying aerial targets, and shield­
ed personnel in confined spaces.

These detonation devices and safety and arming devices 
ensure instant action, high sensitivity and reliability level.

Tpynna 13 Boenpunacbi, 6oeBbie nacm paxeT n eapbiBHaTbie BeiyecTBa

Knacc1336BoeBbieiHacTW n B3pMBsaTbie KOMnoneHTM ynpaen»eMb«x paKeT

Hbix HM3KoneTAii/MX L/eneui, 
xhbom cwnbi npoTMBHuxa b 
3/iaHwnx n //pyrux noivietne- 
huhx 3aKpbiToro Tuna.

BY n HMM b ynpaBnneMbix 
paxerax aaHHoro K/iacca npn 
BCTpene c nperpa/ioii o6ec- 
neiMBaioT MrHOBeHHoe Aeui- 
CTBkie, BblCOKyiO HyBCTBU- 
Te/ibHocTb n HanexHOCTb.

Group 13 Ammunition and explosives
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Eoenpunacbi BOopyxeHMs CyxonyTHbix bomck Army Munitions

ronoBHoii aneKTpoMexaHMHecKuii 
B3pbiBaTenb 335

The 3E5 warhead-placed 
electromechanical fuse

npe,QHa3Ha4eH ansi xoMnnexTapim xyMyriRTHBHOii öoeaoii 
nacTH npoTMBOTaHKOBoro ynpasnsieMoro peaxTiiBHoro cna- 
pspa «UlMe/ib».

BapbiBaTenb ronosHori, anexTpoiviexaHiiHecxiiii, npepo- 
xpaHHTenbHoro Tuna, c nwpoTexHUHecKUM paribHiiM B3Be-

The warhead-placed safe electromechanical fuse with a 
pyrotechnic remote arming system is part of the shaped- 
charge warhead of a Shmel guided rocket-assisted antitank 
projectile. The fuse has one stage of safety and is armed upon 
launch by an electric pulse from the launch battery. As the war-

aeHweM.
0MeeT oßHy anexTpnnecxyio ciyneHb npe- 

floxpaHemim
BapbiBaTenb bsbophtcb nop peiiCTBneM 

anexTpwHecxoro wvinynbca, nocTynaioipero Ha 
3neKTp03ananbi BapbisaTenn ot nycxoBoü 6a- 
Tapen cnapripa npn BbicTpene.

flpn BCTpese c nperpapoii peaxpnoHHbiii 
yaapHMK B3pbiBaTenn npopBiiraeTce n Haxa- 
/ibieaeT iirnoii Kancionb-peTOHaTop, Bbi3bi- 
Baa cpaöaTbiBaHkie orHeeoii penn eapbiBa- 
Tenn.

flpn napeHMM CHapnpa b6/ih3h öoeeoü 
MaruuHbi /jo HMXHero npepena panbHOCTii 
B3BeAeHwn (70 m) cpaöaTbieaHnn orHeeoii 
penn He npon3OüpeT, Tax Kax nrna peaxpii- 
OHHoro ypapHwxa 3axrmHHT pbuxok c xan- 
cio.neM-peTOHaTOpoM b cnyxe6HOM no.no- 
xeHim.

head hits an obstacle, the firing mechanism 
activates the ignition train through a primer.

If the projectile is faulty and falls down at less 
than 70m from the launcher, the tip of the firing 
mechanism is locked to avoid uncontrolled 
activation of the ignition train.

TaöapiiTbi, mm 048x103
Macca, Kr 0,2
B3BOflmtme <t>aKTopbi:

nOCTOAHHblÜ TOX He MeHee, A 1
AHMTeribHOCTb, MC 3-4

flanbHocTb B3BeaeHHB,m 70-200
TeMneparypHbiii nnanaaoH npiiMeHeHns, ‘C ±50
BepOSTHOCTb 6e3OTXa3HOiÎ paÔOTbl 0,99

Dimensions, mm 048x103
Weight, kg 0.2
Arming factors:

minimal direct current, A 1
pulse duration, msec 3-4

Arming distance, m 70-200
Operational temperatures limit, ‘C ±50
Reliability level 0.99

ripefloxpaHWTenbHO-wcnonHMTenbHbiii  
MexaHH3M 93234M

The 9E234M safety 
and arming device

npe/iHasHaneH pirn xoMnnexTapnn xyMynRTMBHoii öoeeoti 
Baern (BH) npoTMBOTaHKOBOii ynpaBnqeMoü paxeTbi (flTYP) 
KOMnneKCOB «<t>aroT-M» n «KoHKypc».

ripeflOxpaHHTenbHO-ncno/iHHTenbHbiii Mexann3M (flUM) 
aneKTpoMexaHUHecKMii, npepoxpaHKTenbHoro Tima c nnpo- 
TexHnHecKMM MexaHM3MOM panbHero B3BepeHim m MexaHP3- 
MOM caMormxBripapim.

CncTeivia npepoxpaneHnn coctout W3 peyx 
CTyneneü - anexTpnnecxoii n nHeppiiOHHOìi.

ni/IM B3BOPMTCB OT COBMeCTHOTO BO3peÜ- 
ctbub mvinyribca anexTpnHecxoro Hanpaxe- 
HMB ÓOpTOBOrO WCTOHHHKa PHTaHHB H TIHHeii- 
Horo ycKopeHHa npn crapTe paxeTbi.

ripn BCTpene c nperpapoii öoeean 3/iexTpn- 
MecKan pens flMM 3aMbixaeTCn ronoBHbiMM 
KOHTaKTaMn paxeTbi, n xoH,peHcaTop flUM 
paspaxaeTcn Ha anexTpopeTOHaTop, Bbi3bi- 
Bas cpaóaTbiBaHkie orHeeoii perni flMM.

npM npoMaxe no perm it HeaaMbixaHim 6oe- 
eoii anexTpiiMecxoìi perni CIUM ronoBHbiMii 
xoHTaxTaivm paxeTbi cpaöaTbieaHne orHeeoii

Tpynna 13 Boenpnnacbi. âoeBbie nacra paxeT h Bspbisnarbie eemecToa

The safe electromechanical safety and arming device with a 
pyrotechnic remote arming system and a self-destruction mecha­
nism is part of the Fagot-M and Konkurs antitank guided missiles.

The safety and arming device has two - electric and inertial 
- safety stages and is armed simultaneously upon launch by 
an electric pulse and by acceleration.

Group 13 Ammunition and explosives

386 Class 13i explosive components



ßspbiBaienn öoenpnnacoB Fuses

genn I3MM nponcxoflUT ot MexaHH3Ma catvio.ni'ixBw.gaguu, 3a- 
MbiKaioinero Goeayio anexipntecxyio genb flMM noc/ie Bbiro- 
paHMB nupoTexHuaecKoro cociaBa b xonsge catvionnxBMAa- 
UMH.

Ha base flWM 93234M paapaöoTaH BapwaHT ni/IM 93256, 
npeflHa3HaHeHHbiii ahu xoivin.nexTagnn BH F1TVP xotvin/iexcoB 
«KacTeT», «BacTMOH», «LUeKCHa», «Bacan».

As the missile hits an obstacle, the warhead terminals close 
the circuit of the capacitor that is discharged into an electric 
primer activating the ignition train. If the missile misses the 
target and there is no obstacle to activate the ignition train, 
this is done by the self-destruction mechanism as the safety 
pyrotechnic mix blocking the terminals burns off.

The 9E234M was upgraded into the 9E256 version for the 
Kastet, Bastion, Sheksna, and Basnya missiles.

Mhabkc flHM 
raöapnibi, mm

93234M
066x57,5

93256

Macca, xr
B3B0Aflmne <t>axTopbi:

0,165

nMHeüHoe yexopenue, m/c2 1470-2940
HanpaxeHne nocTOSHHOro 
Toxa, B 9,5 -22,0

AanbHOCTb B3BeßeHns, m 
BpeMS caMonnKBMflagMW 
He MeHee, c

30-75

26

20-100

TeMnepaiypHbiü Auanaaon 
npnMeHeHnn, 'C ±50
BepOHTHOCTb 6e3OTXa3HOM paÖOTbt 0,995

Index
Dimensions, mm
Weight, kg
Arming factors: 

acceleration, mps2 
direct current voltage, V

Arming distance, m 
Minimal self-destruction 
time, sec
Operational temperature 
limits, ‘C
Reliability level

9E234M 9E256
066x57.5 

0.165

1,470-2,940 
9.5-22.0 

30-75 20-100

26

±50 
0.995

npeAoxpaHMTenbHO-ncnojiHuiTenbHbiki 
MexaHH3M 93132

The 9E132 safety 
and arming device

DpeßHasHaHeH ana xoMnnexTaggg xyMynnTUBHoii boesow 
aacTH npoTnBOTaHKOBOii ynpaenaeMOizi paxeTbi xoivinnexca 
«Meine».

npeflOxpaHniejibHO-ncnonHnienbHbin Mexann3M 93132 
flHM aneKTpoMexaHnsecKnn c nnraHneivi ot enrnana ynpa- 
BneHne paxeTbi, npeAOxpaHmenbHoro inna, c nnpoiexHU- 
HecKnMM MexaHn3MaM0 aanbHero BSBeaenns n cawonux- 
Bnaapnn.

klMeei OßHy CTyneHb npeaoxpaHeHnn, xoropas CHnMaeicn 
nog AencTBneM nuHenHoro ycxopeHua npn ciapie paKeTbi. 
KoHAeHcaiopbi flWM sapaxaioica ot curnana ynpasneHna 
paxeTbi.

Dpn BCTpese c nperpaaon boesaa anexipuaecxan genb 
nWM 3aMbixaeTca peaxgnoHHbiMH ronoB- 
HblMM KOHTaKTaMM paKeTbi, n KOHßeHCaTO- 
pbi ni4M paspaxaiOTca Ha anexipogeTO- 
Haiop 3fl-/m (abomhoto fleMCTBna), bbi- 
3biBaa cpaßaTbiBaHne orHeBoCi penn 
HUM.

npn npoMaxe no genu n Heaawibixa- 
huh ronoBHbix KOHiaKTOB paxeTbi epa- 
öaibiBaHue orneBori genu FlWM nponc- 
xogm ot nnpoTexHMsecKoii caMonnxBn- 
Aagnu.

The safety and arming device is part of the shaped-charge 
warhead of the Metis antitank guided missile.

The 9E132 is a safe electromechanical safety and arming 
device powered by the onboard power unit. Has pyrotechnic 
remote arming and self-destruction systems. The only arming 
factor is launch acceleration. The operating capacitors are 
charged by the command signals of the missile.

As the missile hits an obstacle, the safety and arming device 
circuit is closed by its nose contacts and cause capacitor dis­
charge onto the ED-DD (DD stands for «dvoynogo deystviya», 
double action) electric primer, firing the ignition train.

If the missile misses the target, the pyrotechnic self­
destruction system detonates the warhead.

raöapnTbi, mm 057x54,9
Macca, xr 0,110
ilHHeiiHoe yexopenne ana BSBeaeHMs, m/c2 830-21600
BpeMH flajibHero B3BeAeHne, c 0,2-0,4
BpeMH caMonnKBnnagnn, c 10-25
TeMnepaiypHbiü Auanaaon
npuMeHeHMn, "C ±50
BepOMTHOCTb 6e3OTKa3HOÜ paÖOTbl 0,995

Group 13 Ammunition and explosives

Dimensions, mm 057x54.9
Weight, kg 0.110
Arming acceleration, mps2 830-21,600
Remote arming time, sec 0.2-0.4
Self-destruction time, sec 10-25
Operational temperatures
limit, °C ±50
Reliability level 0.995

Tpynna 13 Boenpnnacbi. Soeabie Hacr* paxer » aapbiBMaibie eemecTea
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npeflOxpaHMTeribHO-wcnonHMTenbHbiíí 
MexaHH3M 9392

The 9E92 safety 
and arming device

npeAHasHaMeH ans KOMnneKTapnn KyMynsTHBHOki boeeoki 
nacTM npoTMBOTaHKOBOti ynpasnrieMOki paxeibi (flTyP) komc- 
neKca «PerfmeKC» m ochobhofo sapnaa TaHfleMHOü KyMynn- 
THBHoii boeeoki nacTki flTYP KOwmneKca «1/lHBap».

ripezioxpaHnTeJibHO-McnonHMTenbHbiM MexaHki3M (flMM) 
aneKTpOMexaHUMecKMki, npeaoxpaHHTenbHoro Tuna c nnpo- 
TexHMMecKnM MexamisMOM panbHero BSBepeHnn n MexaHkis-
mom caMonnKBnaauMM.

CucTeMa npefloxpaHeHMB coctopt p3 aeyx CTyneneCi - 
aneKTpnHecKOki n PHepppoHHOki.

nHM B3BOAPTCB OT COBMeCTHOrO BOSflePCTBPS PMnynbca 
aneKTpnHecKoro HanpnxeHPn bopTOBoro PCTOHHPKa nmaHkin 
p APHePHoro ycKOpeHMH npp ciapre paxeTbi.

npp BCTpene c nperpaaop boe- 
Bas aneKTpuHecKaa Liens FIMM 3a- 
MbiKaeTcn aneMeHTaMP paxeTbi 
(KOHTaKTHbIM PAP HeKOHTaKTHbIM 
naTHUKOM Lienn p KOH/ieHcaTop 
HMM paspnxaeTcn na aneKTpoAe- 
TOHaTop, Bbi3biBaa cpabaTbiBaHue 
orHeBOki penp flMM.

npp npoMaxe no penn p Hesa- 
MbiKaHnki boesop aneKTpunecKOii 
penn nHM aneMeHTaMP paxeTbi 
cpaôaTbiBaHpe orneBOÌi peon 
ni/IM nponcxopnT ot MexaHP3Ma 
caMonpKBPpappn, aaMbiKatoipero 
boeeyio aneoppieCKyio penb 
DKM nocrie BbiropaHPa nppoTex- 
HPHecKoro cocTasa b Konbpe ca- 
MonpKBHflapwp.

Ha base flMM 9392 paspaboTaHbi 
BapnaHTbi flMM: 9392-1, 9392-2, 
9393, 9393-1, 9393-2, 9393-3, 
9393-4, 9-flR-4172, 9-/J9-4172K, 
npepHa3HaHeHHbie abb KOMnneK- 
Tapppp KyMynsTPBHOki boesop na- 
ctp FITYP KOMnneKCOB «Kan» («Ka- 
CTeT», «BacTMOH», «LUeKCHa», 
«BacHR»), «ApxaH», «WHBap-M», 
«ypap», «KopHeT», «KopHeT-<t>», 
«K0HKypc-M2», «Bnxpb», «Bpxpb-M», 
«Bnxpb-1 ».

The safety and arming device is part of the shaped-charge 
warhead of the Refleks antitank guided missile and the main 
charge of the tandem warhead of the Invar missile.

The 9E92 is a safe electromechanical safety and arming 
device with a pyrotechnic remote arming and self-destruction 
systems.

The device has two arming factors - electric and inertial and 
is armed simultaneously upon launch by an electric pulse and 
by acceleration.

As the missile hits an obstacle, the warhead terminals 
(impact or proximity sensors) close the circuit of the capaci­
tor that is discharged into an electric primer activating the 
ignition train. If the missile misses the target and there is no 

obstacle to activate the ignition train, 
this is done by the self-destruction 
mechanism as the safety pyrotechnic 
mix blocking the terminals burns off.

The 9E92 was upgraded into the 9E92-1, 
9E92-2, 9E93, 9E93-1, 9E93-2, 9E93-3, 
9E93-4, 9-DYa-4172, and 9-DYa-4172K 
versions operating with the shaped- 
charge warheads of the Kan (Kastet, 
Bastion, Sheksna, Basnya), Arkan, Invar- 
M, Udar, Kornet, Kornet-F, Konkurs-M2, 
Vikhr, Vikhr-M, and Vikhr-1 antitank guid­
ed missiles.

9393-4 9-A9-4172 9-fl9-4172K

057x20,8 057x43,2 057x20,8

0,055 0,085 0,055

294-53900

1,7-3,0

23-38

±50

WHfleKC nHM 9392 9392-1 9392-2 9393 9393- 1 9393-2 9393-3

labapuTbi, mm 057x43,2 057x27,0 057x20,8 057x43,2 057x27,0 057x27,0 057x43,2

Macca, kl 0,085 0,065 0,055 0,085 0,065 0,065 0,085

B3BOflsimne cjsaKTopbi: 

nkiHeüHoe 
ycKopemie, m/c2 
Hanpaxenue 
nocTORHHoro Toxa, B

BpeMA aa/ibwero
B3BeAeHPB, c 0,074-0,240

BpeMA 
caMonMKBMflapnn, c 

TeMnepaiypHbiii
Anana30H npuMeHemiH, "C 

BepOATHOCTb 
6e3OTKa3Hoñ pa6o™

23-38

±50

981-53900

10-30

0,35-0,97

35-60

ot -50 AO +60

0,995

fpynna 13 Boenpunacbi, Ôoestie nacTM paxer w aapbiewaTbie BeiyecTBa

Kxiacc 1336 EoeBbieMacTM h BdpbBHaTbie KOMnoHeHTbi ynpaBfiaeMbixpaKeT
¡roup 13 Ammunition and explosives

Class 1336 Guided missile warheads and explosive components



BspbiBaienn ôoenpnnacoB Fuses

Index 9E92 9E92-1 9E92-2 9E93 9E93-1 9E93-2 9E93-3 9E93-4 9-DYA-4172 9-DYA-4172K

Dimensions, mm 057x43.2 057x27.0 057x20.8 057x43.2 057x27.0 057x27,0 057x43.2 057x20.8 057x43.2 057x20.8

Weight, kg

Arming factors:

0.085 0.065 0.055 0.085 0.065 0.065 0.085 0.055 0.085 0.055

acceleration, mps2
HanpHxeHkie 
direct current

981-53,900 294-53,900

voltage, V 10-30

Remote arming 
time, sec 0,074-0,240 0,35-0,97 1,7-3,0

Self-destruction 
time, sec 23-38 35-60 23-38

Operational 
temperatures limit, ”C ±50 -50 to +60 ±50

Reliability level 0.995

npeAOxpaHMTejibHO-kicnojiHMTejibHbiii 
MexaHU3M 9396

The 9E96 safety 
and arming device

npe/jHasHaHeH /yia KOMnaeKTapnn TaHpeMHoii Kyiviyna- 
THBHOii 6oeaoii nacTM npoTHBOTaHKOBOui ynpaBnneMOii pa- 
KeTbi (riTYP) KOMn^eKCOB «Me™c-2», «AiaKa-C», «XpuiaaH- 
TeMa-C» w 0CK0Ji0HH0-<t>yracH0ii 6oeBoi4 nacrn KOMnrieKca 
«AiaKa-OO».

ripeAoxpaHMTenbHo-McnonHMTenbHbiii Mexannaivi 9396 
nWM aneKTpoMexaHMHecKMÎi, npeitoxpaHWTe/ibHoro Tuna c 
nuipoTexHHHecKHM MexaHM3M0M flajibHero B3BezteHi4a, 6no- 
KI/ipyiOmMM MexaHH3M0M M MHepiJHOHHblM KOnOKOUbHUKOBblM 
3atvibiKaTeneM.

CncTeivia npefloxpaneHUA coctout m3 flByx cTyneHeüi - 
3/ieKTpHMeCKOiÎ H MHepLlUOHHOM.

CIUM B3BOflUTC9 OT COBMeCTHOrO BO3fl,eÎ4CTBI4fl HMnynbca 
aneKTpuMecKoro Hanpaxenna ôoptoboto MCTOHHUKa nmaHna 
m anHeviHoro ycKopenna npw CTapie paKeTbi n Ha nonere npn 
paSoTe MapujeBoro flBnraienfl.

npw BCTpene c nperpaaoii boeean a/ieKTpMHecxasi uenb 
FIHM 3aMbiKaeTC9 aneivieHTaMM paxeTbi (KOHTaKTHbiM nan 
HGKOHTaKTHbiM flaTMHKOM uenn), w KOHaeHcaTop FIHM pa3- 
paxaerca Ha aaeKTpofleTOHaTop, Bbi3biBaa ero cpabaibi- 
saHwe.

npH npOMaxe no pe- 
nn n napeHMM paire™ b 
3aBMCi4MOCTn OT yrna 
napeHwa ajieKTpnse- 
CKaa pen b FIHM 3aMbi- 
KaeTca nnn koht3kt- 
HblM paTHMKOM P6J1I4, 
MPI4 HHeppnOHHblM KO- 
JlOKOnbHHKOBblM 33Mbl- 
KaTeneM, n KOHpenca- 
Top pa3psixaeTC9 Ha 
aneKTpopeTOHaTop, 
Bbisbisaa ero cpaôaTbi- 
BaHkie.

npH naaeHHM paire-
Tbi po HMXHero npepena panbHOc™ B3BepeHna cpabaTbisa- 
Hi49 FIHM He npoi43oùifleT, tsk kbk c npeKpaipeHneM peMCTBMq 
BHHeùiHoro ycKopenwa ônoKnpyiouiMÎi wexaHH3M nop peüCT- 
BneM npyxwHbi noflHHMeTC9 BBepx n sacTonopm sacnoHKy b 
cnyxeÔHOM nonoxennu.

Ha 6ase FIHM 9396 paspaôoTaHbi BapnaHTbi FIHM:

Tpynna 13 Boenpunacbi, Soeabie nacre paKer « Bapbianarbie aemecTaa

The safety and arming device is part of the tandem shaped- 
charge warhead of the Metis-2, Ataka-S, Khrizantema-S mis­
sile, and of the high-explosive/fragmentation warhead of the 
Ataka-OF missile.

The 9E96 is a safe electromechanical safety and arming 
device with a pyrotechnic remote arming and self-destruc­
tion systems, a blocking unit, and a bell-shaped inertial 
switch.

The device has two arming factors - electric and inertial and 
is armed simultaneously upon launch by an electric pulse and 
by acceleration of the booster and sustainer.

As the missile hits an obstacle, the warhead terminals 
(impact or proximity sensors) close the circuit of the capac­
itor that is discharged into an electric primer activating the 
ignition train. If the missile misses the target and there is no 
obstacle to activate the ignition train, this is done by the bell­
shaped inertial switch activating the self-destruction mech­
anism.

If the missile is faulty and falls down at a distance less than 
the arming limit from the launcher, the blocking device pre­
vents uncontrolled activation of the ignition train.

Group 13 Ammunition and explosives

d missile warheads and explosive



Boenpnnacbi BOopyxeHMs CyxonyrHbix bomck Army Munitions

9394 - Arm KOMnneKTau.nn KyMyrmTMBHon BH KOMnneKCOB 
«KaH» («Kader», «BacTMOH», «UJeKCHa», «Bacnsi»), «klHBap»;

9-flP 1-4172 - A/m KOMnneKCOB «Bnxpb», «Bwxpt-M», 
«Bnxpb-1».

The 9E96 was upgraded into the 9E94 version operating with 
the shaped-charge warheads of the Kan (Kastet, Bastion, 
Sheksna, Basnya), and Invar missiles, and into the 9-DYa1- 
4172 version for the Vikhr, Vikhr-M, and Vikhr-1 missiles.

l/lHfleKC nUM 9396 9394 9-ZT5T1-4172
raSapwTbi, mm 038,08x20,6 038,08x20,6 038,08x20,6
Macea, kt 0,040 0,035 0,035
BsBOflamue 4>aKTopbi:

nMHeñHoe ycKopenue, m/c2 650-4000 980-73600 294-1960
BMHeñHoe ycKopewne Ha noneie, He MeHee, m/c2 110 — —
AnmeribHOCTb He Menee, c 1,0 — —
HanpsxeHMe nocTOAHHoroTOKa, B 13 10-30 10-30

BpeMs aanbHero B3BeneHMA, c 0,48-0,92 0,074-0,240 1,7-3,0
TeMnepaTypHbiM nuanaaoH npnMeneHUA, "C ±50 ±50 ot -50 flo +60
BrioKnpyiomnM MexaHM3M MMeeTCA Her Her
HHepyMOHHbiñ KonoKonbHMKCBbiñ aaMbiKarenb MMeeTcn Her Her
BepOATHOCTb 6e3OTKa3HOM paSOTbl 0,995 0,995 0,995

Index 9E96 9E94 9-DYa 1-4172
Dimensions, mm 038.08x20,6 038.08x20,6 038.08x20,6
Weight, kg 0.040 0.035 0.035
Arming factors:

initial acceleration, mps2 650-4000 980-73600 294-1960
minimal sustained acceleration, mps2 110 — —
minimal duration, sec 1,0 — —
direct current voltage, V 13 10-30 10-30

Remote arming time, sec 0.48-0,92 0.074-0,240 1.7-3,0
Operational temperatures limit, ’C ±50 ±50 -50 - +60
Blocking device yes no no
Bell-shaped inertial switch yes no no
Reliability level 0.995 0.995 0.995

BspbiBaTenbHoe ycTpoücTBO 3B8M The 3V8M detonation device
npeAHasHaneHO Ann KOMnneKTaynn KyMyrmTMBHOM óoeBOíí 

nacTM (BH) npoTMBOTaHKOBOii ynpaB/meMOH paxeTbi (FlTyP) 
KOMnneKCOB «d>anaHra» m «<t>anaHra-M».

Coctomt ns ronoBHon nacTM - MHOroanewieHTHoro nbeao- 
aneKTpMHecKoro AaTHMKa yenu 3B8M nr m npeAoxpaHMTenb- 
HO-AeTOHnpyiomero Mexannsivia 3B8M n/lM, aneKTpnHecKan
CBA3b M6)KAy KOTOpbIMM OSeCOeHMBaeTCB TO- 
KOnpOBOASlAHMM ASTa/lAMM BH M B3pblB3- 
TeribHoro ycTponcTBa.

flo npuHyuny AeuciBun sapbiBarenbHoe ycr- 
POmctbo - nbesoaneKTpHMecKoe c MHepynoHHbi- 
MH MexaHM3MaMM B3B6AeHH9 M hMpOTeXHMHe- 
CKMMM MexaHM3MaMM AanbHefO B3BeA0HHn M ca- 
MOnMKBMAayMM.

WivieeT ABe ciyneHM npeAoxpaHeHna, koto- 
pbie CHMMaioTcn boa AeiiCTBMeM oceeoro yc- 
KopeHMB npy cTapie paKeTbi m Ha noneie npu 
paGore MapLueBoro ABMraTerm.

Tlpn BCTpene c nperpayoM nbeaoaneKT- 
pMHecKMM asthmk ye/iM 3B8M nr BbiAaeT 
MMnynbc aneKTpMHecKoro HanpaxeHMn Ha 
MCKPOBOM 3HeKTp0A6T0HaT0p (MOA), Bbl- 
3biBaiomMM cpaSaTbisaHMe orHeBOM yenn 
n^M.

The detonation device is part of the shaped-charge war­
heads of the Falanga and Falanga-M antitank guided missiles.

The detonation device includes the warhead-placed part - a 3V8M 
PG multielement piezoelectric target sensor the 3V8M PDM safety 
and detonating device electrically connected through the warhead.

The 3V8M is a piezoelectric inertially armed detonation device

Tpynna 13 BoenpHnacbi, Sosbms hscth palter h aapbiBHaibie Bemecraa Group 13 Ammunition and explosives



BspbiBaienn ôoenpkinacoB Fuses

Rpw npowiaxe no peau h Henarpyxennn 3B8M nr cpabaTbi- 
aaHne anex+poaeTOHaTopa npokicxoflHT ot Mexannawa caMO- 
/IklXBklflaUklkl.

flpn nazieHun paxe™ b6/im3h nycxosoki ycTaHOBXM ao mc- 
TeneHna BpeivieHH He bonee 0,2 c ot MOMeHia crapia cpaba- 
TbiBaHwa He npowaoiifleT, Tax xax c npexpaipeHHeM aeki- 
ctbub nwHeiiHoro ycxopenwa bnoxkipyrouiHki iviexaHki3M nofl 
/jeücTBweM npyxMHbi noflHWMeTca b Bepxnee nonoxeHkie m 
3acTonopnT abmxox c b cnyxeOHOM nonoxeHHki. 

with a pyrotechnic remote arming and self-destruction systems. 
The two arming factors are booster and sustainer acceleration.

As the missile hits an obstacle, the piezoelectric target sen­
sor feeds the spark electric primer to activate the ignition train. 
If the missile misses the target, the warhead is detonated by 
the self-destruction system.

If the missile is faulty and falls down within less than 0.2sec 
after the launch, the blocking device prevents uncontrolled 
activation of the ignition train.

rabapMTbi, mm Dimensions, mm
3B8M nr 0136,3x15,3 3V8M PG 0136,3x15,3

HanGonbiukie pa3Mepbi Maximal base
OCHOBaHMS, MM dimension 3V8M PDM, mm 50x92.6

3B8M HAM 50x92,6 Maximal altitude, mm
Han6o/ibiuart BbicoTa, mm 3V8M PDM 121.5

3B8M RAM 121,5 Weight, kg:
Macca, xr: 3V8M PG 0.143

3B8M nr 0,143 3V8M PDM 0.562
3B8M HAM 0,562 Arming factor:

BaBOflstukiM <t>axTop: minimal acceleration, mps2 80
rikiHeiiHoe ycxopeHkie He MeHee, m/c2 80 Arming distance, m 70-200

AanbHOCTb B3BeaeHns,m 70-200 Self-destruction time, sec 40 + 3
BpeMs caMonnxBUflapun, c 40 ±3 Operational temperatures
TeMnepaTypHbiki fluanaaoH limit, 'C -40 to +50
npHMeHeHkin, "C ot -40 xto +50 Reliability level 0.996
BepOBTHOCTb 6e3OTXa3HOM paboTbi 0,996

BapbiBaTenbHoe ycTpowcTBO 93236 The 9E236 detonation device
npeAHasHaseHO pna xoivinnexTaukin xyMynaTHBHori boeBoii 

HacTH npoTHBOTaHxoBoii ynpaBnneMOki paxerbi xoMnnexcoB 
«ManiOTxa», «ManioTxa-M».

CoCTOklT H3 roriOBHOM MaCTH - MHOrOOJieMeHTHOrO nbe303- 
nexTpMHecxoro aaTHHxa penn 93212FH n aohhoîî sac™ - 
npeflOxpaHMTenbHO-wcnojiHMTenbHoro MexaHkiaivia
99236AH, anexTpMHecxaa CB«3b wiexay xoTopbiMH obecne- 
HMBaeTca TOxonpoBOflHiuMMM aeTanaMki boesoii sac™ n 
B3pbiBaTe.nbHoro ycTpotiCTBa.

ho npkiHU,nny fleCiCTBna BapbiBaTenbHoe ycTpoiiCTBO - nbe- 
3O3nexTpnHecxoe c nHeppMOHHbiMn MexaHki3MaMu B3Beae- 
hmh w nnpoTexHHHecxMMw MexaHH3MaMn AanbHero B3Beae- 
HklH n CaMOTlHXBHAapUM.

klMeeTflEe cTynenu npeAoxpaHeHkin, xoTopbie cHHMaioTca 
nofl peiiCTBMeM nkiHetiHoro ycxopeHkist npu crapTe paxeTbi ki 
Ha noneTe npu paboTe MaprueBoro flBwraTena.

npw BCTpeae c nperpaflOki nbe3O3nexTpnHecxkiki abthhx 
peau 99212FH BbiflaeT HMnynbc 3nexTpnwecxoro Hanpaxe- 
Hna Ha wcxpoBoCi anexTpofleTOHaiop (M9A), Bbi3biBaa cpaba- 
TbiBaHkie omeBOki peon 93236 flH.

ripki npoMaxe no penn m HenarpyxennH 93212 TH cpaba- 
TbieaHkie orHeBOü penn 
93236 AH npokicxoauT ot 
MexaHH3Ma caivionkixBki-
Ziapuki.

Dpn aHOManbHOM no­
neTe h napeHHH paxeTbi 
Bb/iM3n nycxoBoü ycTa- 
HOBXki no kiCTeaeHHH 
BpeivieHki He bonee 0,15c 
ot MOMeHTa CTapTa cpa- 
baTbiBanna 93236 AH He 
npon3OkifleT, Tax xax c 
npexpameHkieivi /xeiiCT- 
Bkia oceBoro ycxopeHkia

Group 13 Ammunition and explosivesTpynna 13 Boenpnnacsi, Soesbie nacra paxer « BapbisuaTbie oemecraa

The detonation device is part of the shaped-charge war­
heads of the Malyutka and Malyutka-M antitank guided mis­
siles.

The detonation device includes a warhead-placed part 
(a multielement piezoelectric 9E212GCh target sensor) 
and a bottom-placed part (the 9E236DCh safety and 
arming device), electrically connected through the war­
head.

The 9E236 is a piezoelectric inertially armed detonation 
device with a pyrotechnic remote arming and self-destruction 
systems. The two arming factors are booster and sustainer 
acceleration.

As the missile hits an obstacle, the piezoelectric target sen­
sor feeds the spark 
electric primer to 
activate the ignition 
train. If the missile 
misses the target, 
the warhead is deto­
nated by the self­
destruction system.

Xnscc 1336 Boeeue nacra u sspHssaTEie xoMnoneHrw ynpaanr»Mbtx paxer Class 1336 Guided missile warheads and explosive components 391



6oenpnnacbi BOopyxeHMa CyxonyTHbix boück Army Munitions

SnoKupytomuM MexaHM3M no a AeücTBMeM npyxnHti noflHM- 
M6TC9 BBepX M 3aCT0n0pHT flBMXOX c H3fl b cnyxebHOM no- 
JlOXeHMW.

If the missile is faulty and falls down within less than 0.15sec 
after the launch, the blocking device prevents uncontrolled 
activation of the ignition train.

raôapMTbi, mm:
93212rH 0119,5x206
93236ÛH

Macca, xr:
050x73

93212CM 0,42
93236flH

B3B0aainnü <J>aKTOp:
0,17

nuHeüHoe ycxopenne He MeHee, m/c2 110
flanbHOCTb B3BefleHMS, M 70-200
BpeMa caMoanxBMflauMn, c 
TeMnepaTypHbiii auanaaoH

44±9

npuMeHeHMH, "C ±50
BeppHTHOCTb 6e3OTKa3HOM paÔOTbl 0,995

Dimensions, mm:
9E212GCh 0119.5x206
9E236DCh 050x73

Weight, kg:
9E212GCh 0.42
9E236DCh 0.17

Arming factor:
minimal acceleration, mps2 110
Arming distance, m 70-200
Self-destruction time, sec 44±9
Operational temperatures limit, ’C ±50
Reliability level 0.995

BspbiBaTenbHoe ycTpowcTBO 93243 The 9E243 detonation device
ripeflHasHaHeHO ipin xOMnnexTapMM xyMynnTMBHOM boesoCi 

nacTU (SH) npoTMBOTaHKOBoü ynpaBnneMoii parte™ (DTYP) 
KOMnneKca «LLlTypM-C» m ocxonoHHO-<t>yracHOM EH F1TYP xom- 
nnexcoB «LUTypM-B» m «XpnsameMa-B».

Coctout M3 ronoBHOM nacTM - MHoroaneMeHTHoro nse- 
3O3neKTpMHecKOro aaTHMKa u,enM 93243 fir m npefloxpa- 
HMTenbHO-McnoriHMTenbHoro MexaHMSMa 93243 nWM, 
aneKTpMHecKan censb Mexay kotopwmm obecneHMBaeTcn 
TOKOnpOBOflSUtMMM fleTa/lflMM EH M B3pblBaTe/lbHOrO ycr- 
pOMCTBa.

Flo npMHLiMny fteücTBMn BspbiBaieribHoe ycTpoMCTBo(BY)- 
nbe3O3/ieKTpM4eCKOe C MHepUMOHHblMM MexaHM3MaMM B3Be- 
aeHMn m nupoTexHMHecKMMM MexaHMSMaMM aaribHero Bsseae- 
HMA M CaMOnMKBMP,aU,MM.

HivieeT ,o,Be CTyneHM npeaoxpaHeHMn, KOTopbie CHMMaiOTCs 
noA aeMCTBMeM nMHeMHoro ycxopeHMs npu ciapTe paxeibi m 
Ha noneie npn pabcme MaptueBoro ABMraTenm

npn BCTpese c nperpaxiOM nbesoanexTpuHecxMM asthmx pe- 
jim 93243 nr BbipaeT uwnynbc anexrpMHecxoro HanpnxeHMn 
Ha MCKpoBOii aneKTpofleTOHaTop (M3À), Bbi3biBan cpabarasa- 
HMe orHeBOM uenM FIHM.

flpn npoMaxe no u,enn m HenarpyxeHMM nbesoreHepaTopa 
cpabaTbisaHMe orHeBoii peon flMM npOMCxopuT ot MexaHMS­
Ma caMoriMKBMpapMM.

npM napeHMM paxeTbi po HMXHero npepena panbHocTM 
B3BepeHMA (20 m) cpabaTbiBaHun DMM He npoM3oripeT, Tax 
xax c npexpamenueM peucT- 
bma nMHeÜHoro ycxopenun 
bnoxMpyroLpMM MexaHM3M nop 
peiicTBMeM npyxMHbi nopHM- 
M6TCA BBepX M 3aCTOnopMT 
Pbmxox c H3fl b cnyxebHOM 
nonoxeHMM.

npepoxpaHMTenbHO-MC- 
nOBHMTenbHblii M6X3HM3M 
93243 nWM npMMeHneTcn c 
nbesoanexTpMMecxMM paTMM- 
xom penM 93273 nr b By 
93277 pris xoMnnexrapMM 
nHpupyxitpero sapspa TaH- 
peMHoii xyMynsTMBHori EH 
nTYP xoivinnexca «XpnsaHie- 
Ma-C» m ocxonoHHo-4>yrac- 
hom EH nTYP xoivinnexca 
«Araxa-B».

rpynna 13 Boenpunacbi, Ôoeebie sacm paxer w eapbiewaTbie BemecTea

The detonation device is part of the shaped-charge warhead 
of the Shturm-S antitank guided missile and of the high-explo- 
sive/fragmentation warheads of the Shturm-V and 
Khrizantema-V missiles.

The detonation device includes a warhead-placed part (a 
multielement piezoelectric 9E243 PG target sensor) and a bot­
tom-placed part (the 9E243 safety and arming device), elec­
trically connected through the warhead.

The 9E243 is a piezoelectric inertially armed detonation 
device with a pyrotechnic remote arming and self-destruction 
systems. The two arming factors are booster and sustainer 
acceleration.

As the missile hits an obstacle, the piezoelectric target sen­
sor feeds the spark electric primer to activate the ignition train. 
If the missile misses the target, the warhead is detonated by 
the self-destruction system.

If the missile is faulty and falls down at a distance less 
than the arming limit from the launcher (20m), the blocking 
device prevents uncontrolled activation of the ignition 
train.

The 9E243 safety and arming device is coupled with the 
piezoelectric 9E273 PG target sensor in the 9E277 detonation 
device for the front-looking charge of the tandem shaped- 
charge warhead of the Khrizantema-S antitank guided missile 
and the high-explosive/fragmentation warhead of the Ataka-V 
antitank guided missile.

Group 13 Ammunition and explosives

Class 135 explosive components392



BspbiBaienn óoenpnnacoB Fuses

raôapMTbi, mm: Dimensions, mm:
93243 nr 072x54,9 9E243 PG 072x54.9
93243 HUM 050x73,4 9E243 PIM 050x73.4
93273 nr 038,6x35,45 9E273 PG 038.6x35.45

Macca, Kr: Weight, kg:
93243 nr 0,165 9E243 PG 0.165
93243 nUM 0,165 9E243 PIM 0.165
93273 nr

B3BOflAmMii <t>aKTop: 
riMHetiHoe ycKOpewue, m/c2 

npu cTapTe 
Ha noneTe

0,057

638-3100
147-370

9E273 PG
Arming factor:

Booster acceleration, mps2
Sustainer acceleration, mps2

0.057

638-3,100
147-370

AanbHOCTb BSBeflenna,m 20-100 Arming distance, m 20-100

BpeMH caMoriHKBUflauHn He Menee, c 25 Minimal self-destruction
25TeMnepaTypHbiti flnana3OH time, sec

npuMeHeHMíi, ’C ±50 Operational temperatures limit, 'C ±50
BepOflTHOCTb 6e3OTK33HOM paôoTbi: Reliability level:

BY 93243 0,9965 9E243 0.9965
BY 93277 0,995 9E277 0.995

BapbiBaTenbHoe ycTpoücTBO 93239
npeflHasHaHeHO ana KOMnneKTauMM KyMynATMBHOìi SoeeoCi 

Mac™ (5H) npoTHBOTaHKOBOii ynpaBnaeMOH paKCTbi (HTyP) 
KOMiweKca «Kobpa».

Coctoht U3 ronoBHOti Mac™ - MHoroaneMeHTHoro nbeaoa- 
neKTpMMecKoro .qaTHUKa pean 93239 TH m flOHHOii sac™ 
93239 AH, 3/ieKTpnHecKaa csasb Mexfly kotopbimm obecne- 
HUBaeTca TOKonpoBOflHLUMMM fl.eTa.nBMM EH m B3pbiBaTenbHO- 
ro ycTpoMCTBa.

Flo npMHUMny fleMCTBMH BspbisaTenbHoe ycTpoiiCTBO - nbe- 
3O3fleKTpHHeCKOe C MHeppMOHHbIM MeX3HM3M0M B3BefleHMB 
M OMpOTeXHMHeCKMMM MexaHM3M3MM flaflbHerO B3BefleHMB M 
CaMOflMKBMflapMM.

UMeeT oflHy cTyneHb npefloxpaneHMa, KOTopaa cHMMaeica 
nofl fleMCTBMeM BMHeMHoro yCKOpeHMH 
npM cTapie paxeTbi.

npM BCTpeae c nperpafloìi nbesoaneK- 
TpMHeCKMM fl3THMK pejlM 93239 TH Bbl- 
flaeT MMnyjibc aneKTpMHecKoro Ha- 
npaxeHMB Ha mckpobom aneKTpofleTO- 
HaTop (H3A), Bbi3biBaa cpabaTbiBa- 
HMe orHeBOii penM 93239 AH.

npM npoMaxe no ueim m HeHarpyxe- 
HMM flaTHMKa pe/iM 93239 TH cpaba- 
TbiBaHMe orHeBOii penn 93239 AH 
npOMCXOflMT OT MexaHM3Ma CaMOflMK- 
BMflapMM.

The 9E239 detonation device
The detonation device is part of the shaped-charge warhead 

of the Kobra antitank guided missile.
The detonation device includes a warhead-placed part (a 

multielement piezoelectric 9E239 GCh target sensor) and a 
bottom-placed part (the 9E239 DCh), electrically connected 
through the warhead.

The 9E239 is a piezoelectric inertially armed detonation 
device with a pyrotechnic remote arming and self-destruction 
systems. The single arming factor is the sustainer acceleration.

As the missile hits an obstacle, the piezoelectric target sen­
sor feeds the spark electric primer to activate the ignition train. 
If the missile misses the target, the warhead is detonated by 
the self-destruction system.

Basic Chara 
—

TaGapnTbi, mm:
93239 TH
93239 AH

Macca, Kr:
93239 TH
93239 AH

BsBOflaujnCi cpaKTOp:
nuHewHoe ycKOpenue, m/c2
flanbHOCTb B3BefleHMB, M

BpeMfl caMO/iMKBMflaiiMM He Menee, c
TeMnepaîypHbiü flnana3OH 
npMMeHeHMB, ’C
BepOATHOCTb 6e3OTKa3HOM paÓOTbl

072x43,4
037,6x76,7

0,140
0,102

23500-49000
4-100
13

OT -40 flo +50
0,995

Dimensions, mm:
9E239 GCh 072x43.4
9E239 DCh 037.6x76.7

Weight, kg:
9E239 GCh 0.140
9E239 DCh 0.102

Arming factor:
acceleration, mps2 23,500-49,000
arming distance, m 4-100

Minimal self-destruction
time, sec 13
Operational temperatures limit, 'C -40 to +50
Reliability level 0.995

Tpynna 13 BoenpHnacbi, 6oeabio nacrn paxer h aapbiBMaibie semecrsa Group 13 Ammunition and explosives
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Boenpwnacbi BOopyxeHMa CyxonyTHbix bomck Army Munitions

BapbiBarenbHoe ycTpoiicTBo 93265
npeitHaaHaHSHO arm KOMnneKTaunn KyMynsTnBHoii Soeaoti 

Mac™ (BH) npoTMBOTaHKOBOti ynpaBJiaeMovi paKeTbi (flTyp) 
KOMnneKca «Arona».

Coctout M3 ronoBHOii nacTn - MHorosneMeHTHoro nbeso- 
aneKTpnnecKoro aaT4MKa uerin 93239 TH n npeaoxpaHmenb- 
HO-ncnonHMTenbHoro MexaHH3Ma 93265 flMM, 3/ieKTpnHecKaa 
CBS3b Me>KAy KOTOpbIMn oSeCneHMBaeTCA TOKOnpOBCWmklMkl 
aeiaraMn BH u sspbisaTeabHoro ycrpoCiCTBa.

no npnHpnny aeCicTBMfl BspbiBaTenbHoe ycTpoiicTBo - nse- 
3O3/ieKTpn4ecKoe c MHepunoHHbiM MexaHM3M0M BSBeaeHna 
n nnpoTexHnMecKMMM MexaHM3MaMn itanbHero B3BefleHns n 
caMonnKBnaapnn.

l/lwieeT oaHy CTyneHb npefloxpaHeHkin, KOTOpan CHWvia- 
eTca non aeiicTBneM nnneriHoro ycKopeHnn npn CTapTe 
paKeTbi.

flpn BCTpeie c nperpafloii nbeaoaneKTpkinecKMki n,aT4HK 
penn 93239 TH Bbipaer MMnynbc aneKTpnnecKoro Hanpaxe- 
hms Ha ncKpoBori aneKTpofleTOHaTop (M3fl), 
Bbi3biBaa cpa6aTbiBaHne orneBoii Penn riMM.

nput npoMaxe no u,enn n HeHarpyxennn 
parnuKa penu 93239 TH cpaSaTbiBanne orHe- 
bom penn FlMM nponcxo,pMT ot MexaHH3Ma 
caMonnKBMpapnn.

Ha Sase F1HM 93265 pa3pa6oTaH HUM 
93265-2 Sea peTOHaTopa, KOTopbiti cobmo- 
CTHO C nbe3O3JieKTpPHeCKPM ZiaTHHKOM pe- 
rin 93239 PH npMMeHaeTca pna KOivinneKTa- 
pnu nnpnpyiou4ero sapspa TaHpeMHOii Ky- 
MynriTHBHOki BH FlTyp KOMnnexca «CnpnH- 
Tep».

The 9E265 detonation device
The detonation device is part of the shaped-charge warhead 

of the Agona antitank guided missile.
The detonation device includes a warhead-placed part 

(a multielement piezoelectric 9E239 GCh target sensor) 
and a bottom-placed part (the 9E265 PIM safety and arm­
ing device), electrically connected through the warhead.

The 9E265 is a piezoelectric inertially armed detonation 
device with a pyrotechnic remote arming and self-destruction 
systems. The single arming factor is the booster acceleration.

As the missile hits an obstacle, the piezoelectric target sen­
sor feeds the spark electric primer to activate the ignition train. 
If the missile misses the target, the warhead is detonated by 
the self-destruction system.

The 9E265 was upgraded into the 9E265-2 primer-free safety 
and arming device coupled with the piezoelectric 9E239 GCh 
target sensor to arm the front-looking charge of the tandem 
shaped-charge warhead of the Sprinter antitank guided missile.

PaSapmbi, mm:
93239 TH 072x43,4
93265 IriHM 035x68,1
93265-2 RUM 035x38,6

Macea, kt:
93239 TH 0,140
93265 flUM 0,070
93265-2 HUM 0,044

B3B0flflmnii 4>aKTop:
nwHeñHoe ycKopeHue , m/c2 9800-49000

flanbHOCTb B3BeaeHMn,m 4-100
BpeMs caMo^nKBupauun, c 16-40
TeMnepaTypHbiñ .nnanaaoH
npuMeHeHua, "C ±50
BepOATHOCTb 6e3OTKa3HOÜ paSOTbl 0,996

Dimensions, mm:
9E239 GCh 072x43.4
9E265 PIM 035x68.1
9E265-2 PIM 035x38.6

Weight, kg:
9E239 GCh 0.140
9E265 PIM 0.070
9E265-2 PIM 0.044

Arming factor:
acceleration, mps2 9,800-49,000

Arming distance, m 4-100
Self-destruction time, sec 16-40
Operational temperatures
limit, ‘C ±50
Reliability level 0.996

BspbiBarenbHoe ycTpoiicTBo 93273
PlpeflHa3Ha4eHO Ann KOMnneKTapnw nnpnpyiOLpero 3apapa 

TaHpeMHOñ KyiviynATMBHOki SoeBoií 4acTM (BH) npoTnBOTaH- 
KOBOrí ynpaB/ineMOii paKeTbi (PlTyP) KOMnneKca «AraKa-C».

Coctout n3 ronoBHoii 4acTn - MHoroaneivieHTHoro nbeao- 
3neKTpn4ecKoroaaT4HKa penn 93273 HP n npeflOxpaHmenb- 
HO-McnonHWTenbHoro MexaHM3tvia 93273 flklM, aneKTpn4e- 
CKan CB93b wexpy KOTopbiMH o6ecne4HBaeTcn TOKonpoBopa- 
luhmm aeia/i^MU BH n BspbiBaTenbHoro ycipoiiCTBa.

rio npuHUHny flericTBMq B3pbiBaTenbHoe ycTpoiicTBo - nbe- 
3O3neKTpH4eCKOe C HHeppPOHHblM MexaHH3M0M B3BeneHMfl 
n nupoTexHM4ecKWM MexaHU3M0M .aaribHero B3BeiteHns.

The 9E273 detonation device
The detonation device is part of the front-looking charge of 

the tandem shaped-charge warhead of the Ataka-S antitank 
guided missile.

The detonation device includes a warhead-placed part (a 
multielement piezoelectric 9E273 PG target sensor) and a bot­
tom-placed part (the 9E273 safety and arming device), elec­
trically connected through the warhead.

The 9E273 is a piezoelectric inertially armed detonation 
device with a pyrotechnic remote arming and self-destruction 
systems. The two arming factors are boosting gas pressure 
and temperature and sustainer acceleration.

Tpynna 13 Boenpnnacbi, Óoeebie sacm paKeT w eapbiBHaTbie BeiyecTBa Group 13 Ammunition and explosives
Kniacc 1336 5oeBbi0MacTM h BdpbBHaTbie KOMhOHeHTbi ynpaBfiaeMbixpaKeT Class 133394



BspbiBaienn öoenpnnacoB Fuses

WivieeTflBe cTyneHM npepoxpaHeHHn, KOTopbie cnnwaiOTcn 
nop coBMecTHbiM BO3flei4CTBneM nupoTexHMHecKoro uMnynb- 
ca (flaBJieHna n TeMneparypbi raaoB ot cropaana nupoTexHW- 
HecKoro 3apnpa BH) w JiMHewHoro ycKopenwa paxeibi Ha no- 
neie npu pafiore MapujeBoropBHraTena.

npw BCTpene c nperpapoìi nbeaoaneKTpwHecKMìi paTHMK 
penn 93273 nr Bbipaei mvmynbc 3/ieKTpnHecKoro Hanpaxe-
HUH Ha UCKPOBOH sneKTpopeTOHaTop 
(MSA), Bbi3biBaa cpaöaTbiBaHue ome- 
boh penn I1MM.

ripu napennw paxeTbi /jo Hnxnero 
npe.pe.na panbHOCTn B3BepeHns cpa- 
SaTbiBaHMB orHeBoÈi penn FIMM He 
npopi3OMfleT, Tax KaK c npexpatpeHrieM 
peiiCTBrisr nnHeiÎHOro ycKOpeHHa 6no- 
KHpyiotpHÜ MexaHH3M nop peiicTBHeivi 
npyxHHbi nopHMMeTcn Bsepx m 3acT0- 
nopwT aacnoHKy b cnyxeÖHOM nono- 
X6HMU.

As the missile hits an obstacle, the piezoelectric target sen­
sor feeds the spark electric primer to activate the ignition train. 
If the missile misses the target, the warhead is detonated by 
the self-destruction system.

If the missile is faulty and falls down at a distance less 
than the arming limit from the launcher, the blocking device 
prevents uncontrolled activation of the ignition train.

raöapnibi. mm:
93273 nr
93273 ni/IM

Macca, Kr:
93273 nr
93273 nUM

BsBopatpue cpaKTopbi:
paBnenwe, MBa (xrc/CM2) 
reMneparypa He Menee, ’C 
pnuTenbHOCTb, c
nuHeüHoe ycKOpenuie Ha nonere
He Menee, m/c2
pnnTenbHCCTbio, c

BpeMfl panbHero B3BepeHwsi, c
TeMnepaTypHbiii pnana3OH npHMeneHns, ’C 
BepOHTHOCTb 6e3OTKa3HOÜ paÓOTbl

038,6x35,45
036x54,1

0,057
0,080

1,8-6,0(18-60)
300 
(3-5)x103

110
1,4
0,54-1,40
±50
0,995

Dimensions, mm:
9E273 PG
9E273 PIM

Weight, kg:
9E273 PG
9E273 PIM

Arming factors:
pressure, MPa (kgf/cm2)
minimal temperature, 'C
duration, sec
minimal sustainer acceleration, mps2 
duration, sec

Remote arming time, sec
Operational temperatures limit, ’C
Reliability level

038.6x35.45
036x54.1

0.057
0.080

1.8-6.0(18-60)
300 
(3-5)x103
110
1.4
0.54-1.40
±50
0.995
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Boenpwnacbi BOopyxeHMa CyxonyTHbix bomck Army Munitions

BapbiBaienn aba apTunnepniicKnx 
M peaKTHBHbix CHapaflOB

Fuses for traditional 
and rocket-assisted projectiles

HeKOHTaKTHbIM B3pblB3Tenb 
ABA 100 M 130-mm 
ocKonoHHO-c|3yracHoro 
CHap^Aa AP-21 M2

npeflHasHaueH /yia: sohhthuix apTunnepnii- 
CKMX ycTaHOBOK KC-19, 6-34; mopckmx aprmi- 
nepHiicKnx ycTaHOBOK CM-5, CM-2. HexoH- 
TaKTHoe cpaóaTbiBaHne ot penn nan caMonM- 
KBMflaUMS.

TaKTMKO-TeXHHMeCKHe

1,5
227
52x3

Macca, kf 
BblCOTa, MM 
OHKOBaa pe3b6a

The AR-21 M2 proximity 
fuse for 100- and 130-mm 
high-explosive/fragmentation 
ordnance

The fuse is used as part of the ordnance of 
the KS-19 and B-34 ground-based and SM-5 
and SM-2 ship-based anti-aircraft guns. Has 
proximity activation and self-destruction 
modes.

Weight, kg
Height, mm
Screw standard, mm

1,5
227
52x3

HeKOHTaKTHbIM B3pblBaTeJlb 
Ana 57-mm ockobohho- 
ct)yracHoro CHapAAa 
A3-T-014 «KawaT»

Plpe/iHaaHaMeH flan mopckmx aBTOMaTOB 
AK-725 n A-220. HeKOHTaKTHoe cpaöaTbißa- 
Hne ot penn non caMO-nnKBnflapns.

The AZ-T-014 Kanat 
proximity fuse for 57-mm 
high-explosive/fragmentation 
ordnance

The fuse is used as part of the ordnance of 
the AK-725 and A-220 ship-based anti-aircraft 
cannons. Has proximity activation and self­
destruction modes.

Basic Characteristics

Weight, g
Height, mm
Screw standard, mm

210
88
36x3

HeKOHTaKTHbIM B3pblB3TeBb 
aba 6oenpnnacoB 
A3-T-013 «LUBaHr»

npeflHaaHaneH arm CHapnflOB 100-mm m 
130-MM 36HMTHblX MOpCKMX aBTOMaTOB.

ObecnenneaeT paapbiB boenpnnaca Ha npoMa- 
xe flo 10 m ot caMoneTa nan caMOAMKBMßauMio.

TakTMKO-TeXHMHeCKMe XapaKTepMCTHKH

OHKOBaa pe3b6a 
flnaMeTp, mm 
BblCOTa, MM

52x3
64
122

The AZ-T-013 
Shlang proximity 
fuse

The fuse is used as part of the ordnance of 
100- and 130-mm ship-based anti-aircraft 
guns. Has proximity activation (10m from the 
target) and self-destruction modes.

Screw standard, mm 52 x 3
Diameter, mm 64
Height, mm 122

Group 13 Ammunition and explosivesrpynna 13 Boenpunacbi, Óoesbie sacTM paxeT h B3pbiBHaTbie BeiAecTsa

396



BspbiBaienn öoenpkinacoB Fuses

ronOBHOÍÍ KOHTaKTHblií 
BspbiBaTejib rriB-2 (3B10)

npe,QHa3HaHeH Ann KOMnneKTaunn Kywyna- 
TMBHbix HeBpainaK>uj,MxcA apTunnepwücKnx CHa- 
paflOB KannópoB ot 76 flo 122 mm Tuna 3EK2M, 
3EK3, 3BK7, 53-EK-364M, 53-EK-463VM.

Flo npMHpuny zieiíCTBMa BapaiBareiib nbeao- 
aneKTpMHecKHií c MexaHH4ecKHMn aneivieHTa- 
MH B CUCTeMe B3BefleHMA.

KivieeT OflHy CTyneHb npezioxpaHeHMfl, koto- 
pan CHnwiaeTca nofl xteñcTBiieM oceBoro yc- 
KopeHua npn Bbicrpene cnapafla.

The GPV-2 (3V10)
warhead-placed proximity fuse

The piezoelectric fuse with mechanical arm­
ing elements is used as part of the 3BK2M, 
3BK3, 3BK7, 53-BK-364M, and 53-BK- 
463UM non-rotating shaped-charge artillery 
76- to 122-mm projectiles.

The safety check factor is axial acceleration 
upon firing.

íaóapnTbi, mm 040x101,4
Macca, kc 0,19
ycKopeHMe ansi B3BefleHns (min), m/c 2 30000
flHCiaHUMA B3BefleHMA
(npM CKopocTM 550 no 1000 m/c), m 2,3-40,0
yro/l HyBCTBMTe/IbHOCTM
(ot HopManM K nperpaae), rpa/i 0-70
BpeMH cpa6aTbiB3HHA (no 6pone), mkc 10-20
BepOATHOCTb 6e3OTKa3HOü paóoTbi:

no 6poHe 0,995
no rpyHTy 0,98

Dimensions, mm 040x101.4
Weight, kg 0.19
Minimal arming acceleration, mps2 30,000
Arming distance (at 550mps to 1 .OOOrnps), m 2.3-40.0
Sensitivity angle (deflection from
the perpendicular to the obstacle),' 0-70
Activation time (against armor), psec 10-20
Reliability level:

armor 0.995
ground 0.98

HeKOHTaKTHbiM BspbiBaTenb
A jib óoenpunacoB
A3-T-016 «Majibiiu»

npewasHaHeH aha CHapnuOB 57-mm 36hht- 
HblX MOPCKUIX aBTOMaTOB.

Ohkobss pe3b6a
XtnaMerp, mm
BblCOTa, MM

Cn 36,18x10 hut
40
50

The AZ-T-016
Malysh proximity 
fuse

The fuse is used as part of the ordnance of 
57-mm ship-based anti-aircraft guns.

Screw standard
Diameter, mm
Height, mm

Sp 36.18x10 nit
40
50

HeKOHTaKTHbIM B3pblB3Tenb 
Ana 122- M 152-mm ockohohho- 
c¿)yracHoro CHapa^a 93136 
«ripocBeTMTejib»

ripeflHa3HaHeH ansi: apTnnnepniicKMX ycia- 
HOBOK fl-30, fl-20 n 2A36; cawoxoflHbix ycTa- 
HOBOK 2C1, 2C3M n 3C5. HeKOHTaKTHoe cpa- 
SaTbisaHMe Ha BbicoTe ao8 m win npn yaape.

TaKTMKO-TGXHHHeCKMe XapSKTepMCT

Macca, r 540
Bwcora, mm 132
OsKOBaA pe3b6a, mm 36 x 3

The 9E136
Prosvetitel proximity 
fuse for 122- and 152-mm 
ordnance

The fuse is used as part of the ordnance of 
the D-30, D-20, 2A36 guns; 2S1, 2S3M, and 
3S5 self-propelled guns. Has proximity (8m 
from the target) and impact activation modes.

Basic Characteristics

Weight, g 540
Height, mm 132
Screw standard, mm 36 x 3

Tpynna 13 Boenpnnacbi, Soeewe nacru paxei « aapbiBMaibie eemecTea Group 13 Ammunition and explosives
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Eoenpnnacbi BOopyxeHna CyxonyTHbix bomck Army Munitions

rOJlOBHOM KOHTBKTHblM B3pblB3Tenb
rnB-3 (3B16)

The GPV-3 (3V16) warhead-placed 
proximity fuse

llpeAHasHaseH zuia KOMnneKTauMM KyMyjinTMBHbix Bpama- 
IOU4MXCA apTunnepuiÎCKMX CHapriAOB Tuna 3BF11 h 53-611-540 
KannSpoB 122 n 152 mm.

Flo npnHunny ,o,eiicTBHH B3pbiBaTenb nbeaoaneKTpMsecKMM 
c MexaHKHecKMMM n nupoTexHMHecKHMH aneMeHTaMH b cmc- 
TeMe B3BefleHHB.

KMeeT/jBe CTynenn npefioxpaHeHUA, KOTopwe nocneAoea- 
Te/ibHO CHMMaiOTCs noA aomctbmcm oceBoro ycKopenns npu 
BbiCTpeae CHap^aa h ero BpameHHB b noneTe. Fio syBCTBM-
TenbHOCTn k nperpaaaM 
B3pbieaTe.nb n36npaTenbHoro 
ZjeMCTBMSI.

flpn BCTpene cnapaaa c xe- 
CTKOii nperpaflori (bpoHeCi) 
nponcxoflur ae<j>opMauna ro- 
noBHoro 3au4MTHoro oÔTexa- 
Tenn B3pbiBaTenn m MexaHM- 
necKoe HarpyxeHne nbesoa- 
/leMema c BbiAaseti MMnynb- 
ca HanpnxeHns Ha hckpoboìì 
aneKTpoaeTOHaTop, cpaba- 
TbiBaHkie KOToporo sepes ne- 
peaaroHHbiii sapsa Bbi3biBaeT 
noapbiB AeTOHaTopa m 6oe- 
Boii Haem CHapsAa.

flpn BCTpeue CHapriAa c 
rpyHTOM npoHCXOAHT ero «3a- 
TexaHne» b HaK/ioHHbie ot- 
BepcTMB 3amriTHoro Konnaxa
B3pbiBaTens. B Aa/ibHeriujeM
AeñcTBne aHanorMSHO BCTpese CHapsAa c bpoHeíí.

flpn BCTpene CHapsAa c MeTannnsecKOM ceTKOÍí min ar- 
MOC<t>epHbiMn ocaAKaMM HarpyxeHMn nbesoaneMema m 
cpaôaTbiBaHMB BspbisaTens cooTBeTCTBeHHo He nponcxo- 
amt, sto obecnesMBaeTCs KOHCTpyKuneii satuMTHoro obie- 
KaTenn.

The piezoelectric fuse with mechanical and pyrotechni­
cal arming elements and with target-adaptable sensitivity 
system is used as part of the 3BP1 and 53-BP-540 122- 
and 152-mm rotation-stabilized shaped-charge artillery 
projectiles.

The safety check factors are axial acceleration and projectile 
rotation upon firing.

The nose cone prevents misfire by protecting the piezoelec­
tric sensor.

As the projectile hits a rigid target (armor), the nose cone 
deforms to activate the piezoelectric sensor that feeds a spark 
electric primer and through the fire train the main charge.

As the projectile hits the ground, the ground fills the holes 
made in the nose cone. Then the action of the fuse is the 
same as described above.

raSapMTbi, mm 040x121,6 Dimensions, mm 040x121.6
Macca, kt 0,435 Weight, kg 0.435
ycKopewne ana B3BeaeHHA (min), m/c 30000 Minimal arming acceleration, mps 30,000
ymoBaa CKOpocTb
a™ B3BeaeHM9 (min), paa/c 4000

Minimal arming angular 
speed, rad/sec 4,000

AMCTaHUMS B3BeAeHUA 
(npui CKopocTU 570-740 m/c), m 2,5-40,0

Arming distance 
(at 570-740 mps), m 2.5-40.0

Yron HyBCTBMTenbHocTM
(ot HopManM k nperpaAe), rpaA 0-70

Angular sensitivity area
(from the perpendicular to the target)," 0-70

BepOATHOCTb 6e3OTKa3HOM paÔOTbl 0,98 Reliability level 0.98

KOHTBKTHOe B3pblB3T6JlbH06 
ycTpoMCTBO B-15 (3B15)

npeAHasHaieHO A-na KyMynsiTMBHbix HeepamaKHunxcA 
(onepeHHbix) apTmrnepniicKwx cnapsAOB Tuna 3BK14, 
36K18M KanwbpoB ot 100 ao 125 mm.

Coctout M3 ronoBHOM sac™ - nbesoreneparopa B-15fir 
M aohhom sacTM - npeAOxpaHMTenbHO-Mcno/iHMTenbHoro 
MexaHM3Ma B-15,0,y, aneKTpMsecKan CBS3b MexAy koto- 
pbiMM oOecneMMBaeTca sepes MeTannMsecKMe AeiariM 
cnapsiAOB.

The V-15 (3V15) impact 
detonation device

The piezoelectric detonation device with mechanical arm­
ing elements is used as part of 100- to 125-mm shaped- 
charge fin-stabilized 3BK14/3BK18M artillery projectiles. It 
includes the warhead-placed V-15PG piezoelectric genera­
tor and the V-15DU bottom-placed safety and arming 
device, electrically connected through metal parts of the 
projectile.

The safety check factor is axial acceleration upon firing.

Tpynna 13 BoenpHnacbi. âoeabie Mac™ paxer h aapbianaTbie eemecrca iroup 13 Ammunition and explosives
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BspbiBaienu óoenpkinacoB Fuses

no npnHu,Mny fleiicTBMH B3pbisaTenbHoe ycTpoiicTBO - nue- 
303/ieKTpnMecKoe, c MexaHnnecKHMM aneivieHTaMn b cncTervie 
B3B6A6HHA.

WMeeT oßHy CTyneHb npeAOxpaHennA, KOTopaa cHwviaeTCA 
nofl AeíícTBMeM ocesoro ycKopenna npu BbiCTpene cnapAAa.

flpn BCTpene cnapAAa c nperpaAOii Ae<t>opMMpyeTCA 3a- 
LAHTHbiii Konna« B3pbiBaTena n npowcxoAHT MexaHnsecKoe 
HarpyxeHMe nbeaosneivieHTa c BbiAaneii nwinynbca HanpAxe- 
HHA Ha HCKPOBOM 3/ieKTpOAeTOHaTOp, cpaóaTbiBaHue KOTOPO- 
ro nepes nepeAaTOHHbiii 3apAA Bbi3biBaeT uoapbib a6toh3to- 
pa h öoeBoii Mac™ cnapAAa.

As the projectile hits a target, the nose cone deforms to 
activate the piezoelectric sensor that feeds a spark electric 
primer and through the fire train the main charge.

TaKTMKO-TexHWHecKMe xapaKTepncTMKM Basic Characteristics

raSapmbi, mm:
b-15 nr
B-15 fly

Macca, kt:
B-15 nr
B-15 fly

YcKopeHue a™ B3BeaeHMA (min), m/c’ 
flMCTaHLIHA B3BeA6HMA
(npn CKopoc™ 550-1035m/c), m
yron HyBCTBHTe/IbHOCTM
(OT HopMann k nperpaAe), rpaa 
BpeMA cpaSaTbiBaHMs (no ßpone), mkc 
BepOATHOCTb 6e3OTKa3HOÜ paöOTbi:

no 6poHe
no rpyHTy

034,4x105,6 
042x113,5

0,09
0,17
36000

2,3-40,0

0-70
AO 50

0,995
0,95

Dimensions, mm:
V-15 PG
V-15 DU

Weight, kg:
V-15 PG
V-15 DU

Minimal arming acceleration, mps’
Arming distance (at 550 to 1035mps), m
Angular sensitivity area
(from the perpendicular to the target),"
Activation time
(against armor), psec
Reliability level:

armor
ground

034.4x105.6
042x113.5

0.09
0.17
36,000
2.3-40.0

0-70

up to 50

0.995
0.95

HeKOHTaKTHbiM BspbiBaTenb 
Ansi 6oenpnnacoB 3BT-14 
«CnrHan-2»

npeAHa3HaneH aha CHapAAOB HaseMHovi ap- 
Tunnepun 122-mm, 130-mm, 152-mm. O6ecne- 
HMBaeT paapbiB 6oenpnnaca Ha BbicoTe ao 
20 M OT nOBepXHOCTM 3eMAM.

TaKTMKO-TeXHMHeCKMe XapaKTepMCTHKH

OHKOBaa pe3b6a, mm 
flnaMeTp, mm 
BblCOTa, MM

Cn 36,18 X 10 hut
44
85,1

The 3VT-14
Signal-2 proximity 
fuse

The fuse is used as part of the 122-mm, 
130-mm, 152-mm shells. Activates the fire 
train at an altitude of 20 m above ground.

Screw standard, mm
Diameter, mm
Height, mm

Sp 36,18x10 nit
44
85.1
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Boenpwnacbi BOopyxeHMs CyxonyTHbix boííck Army Munitions

HeKOHTaKTHbiií B3pbiBaTenb 
fina óoenpunacoB 93343 
«rionycpwHan»

npeßHasHaneH ana muh 120-mm mhhomo- 
TOB. OöecneHMBaeT paspsis òoenpunaca Ha 
BbicoTe /io IOmot nosepxHOCTM aeMJiri.

TaKTWKO-TeXHHHeCKMe KH

OHKOBaa pe3b6a, mm 
fluaMeTp, mm 
Bbicoia, MM

The 9E343 
Polufinal proximity 
fuse

The fuse is used as part of the 120-mm mor­
tar shells. Activates the fire train at an altitude 
of 10m above ground.

Screw standard, mm
Diameter, mm
Height, mm

Sp 36,18x10 nit
68
121.15

Cn 36,18 X 10 hmt
68
121,15

HeKOHTaKTHbiií
B3pbiBaTenb aha 
óoenpunacoB 93328
«rwópwfl»

ripeziHa3HaHeH Arm peaxTUB- 
HblX CHapflflOB peaKTUBHOM cnc- 
TeMbi aannoBoro ochs (PC3O) 
«Tpafl», «rpafl-1». OöecneHMBa- 
eT paapbiB 6oenpnnaca Ha Bbi- 
COTe AO 20 M OT nOBepXHOCTH 
aeivuin.

The fuse is part of the standard 
munitions of the Grad and Grad-1 
multiple launch rocket systems. 
Activates the ignition train at an 
altitude of 20m.

The 9E328 
Gibrid proximity 
fuse

TaKTHKo-TexHMMecKMe xapax-repwcTKKw Basic Characteristics

OnKOBaa pesböa, mm 
ßMaMeTp, MM 
BblCOTa, MM

Cn M44,96 x2
66
175

Screw characteristic, mm
Diameter, mm 
height, mm

SpM44.96x2
66
175

3neKTpoHHoe BpeMeHHoe 
ycTpoticTBO 96172

npeßHaaHaseHO Ann KOMnneKTapnH ocko- 
noHHO-<t>yracHbix n KacceTHbix Ooeebix tac- 
Teri.

Tun: ßMcraHUMOHHoe, aneKjpoHHoe, ronoB- 
Hoe.

OöecneHMBaeT Bbipany aneKTpMHecKwx ko- 
MaHß flpyrmvi SnoKaM BapbiBarenbHoro ycT- 
poücTBa Ha oTfleneHwe ronoBHOM tac™ HyPC 
nan pacKpbiTwe KBH, 3apeiiCTBOBaHne napa- 
UJIOTHOÜ CHCTeMbl, nOflKmOH6HHe K ÖOeBOti 
aneKTpMHecKOM penn KOHTaKTHoro paTHMKa 
penn.

The 9B172 
electronic timer

The remote-activated electronic war­
head-placed timer is used as part of high- 
explosive/fragmentation and cluster ord­
nance.

The timer generates commands to jetti­
son a rocket warhead, open the cluster 
submunitions container, open a submuni­
tion parachute, and switch on the impact 
target sensor.

rpynna 13 Eoenpunacbi, Ôoestie sacTH paKeT w B3pbiBwaTbie eemecTBa Group 13 Ammunition and explosives
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BspbiBaienn ôoenpkinacoB Fuses

BapbiBaTenb 93260-1 The 9E260-1 fuse
ripefl,Ha3HaHeH ana komo- 

neKTauuM HeynpaBnneivibix 
peaKTMBHbIX CHapWOB c oc- 
KOTiOHHo-<t>yracHbiMn 6oesbi- 
MM HaCTSMH PC3O.

Tun: aneKTpoHHO-MexaHH- 
HecKnü, ronoBHoPi, ztMCTaH- 
UHOHHO-KOHTaKTHbiti, npeiio- 
xpaHmenbHoro TMna.

The safe electronic- 
mechanical warhead-placed 
remote/impact fuse is part of 
MLRS high-explosive/frag- 
mentation ordnance.

BspbiBaTejib 301-B (93285) The 301-V (9E285) fuse
npe/iHa3HaHeH ana KOMn- 

neKTaunn peaKTMBHbix CHapa- 
AOB MO^epHM3MpOBaHHblX 
PC3O.

Tnn: aneKTpOHHO-wexaHM- 
HeCKMM, rOnOBHOM, flMCTaH- 
UMOHHO-KOHTaKTHblM, npeflO- 
xpaHMTe/ibHoro TMna.

The safe electronic- 
mechanical warhead-placed 
remote/impact fuse is part of 
upgraded MLRS ordnance.

BspbiBaTe/ib 328B The 328V fuse
ripeflHa3HaHeH fins komo- 

neKTauMM Heynpaenneivibix 
peaKTMBHbix CHapSflOB MO- 
.HepHM3MpOBaHHblX PC3O

Tmh: aneKTpoHHO-MexaHM- 
H6CKMM, rOPOBHOM, flMCTaHUM- 
OHHO-KOHTaKTHbiM, npexioxpa- 
HMTe/ibHoro TMna.

The safe electronic- 
mechanical warhead-placed 
remote/impact fuse is part of 
upgraded MLRS unguided 
ordnance.

BapbiBaTenb 93210 (MPB) The 9E210 (MRV) fuse
npeaHasHaHeH ana komo- 

neKTauMM peaKTMBHoro cna- 
psfla 9K51.

BapbiBaTenb to/iobhom, Me- 
XaHMHeCKMM C aanbHMM B3B6- 
/jeHMeM Ha nMpoTexHMwe- 
ckom npMHitMne, MrHOBeHHO- 
ro m 3aMeflneHHOro aeiicT- 
BM9.

BapbiBaTenb bsboamtcs 
nofl aeiiCTBMeM nMHeMHoro 
ycKopeHMa.

flpM BCTpewe c nperpa/iOM 
xano HaKanbiBaeT Kancionb- 
BoennaMeHMTenb, ot kotopo- 
ro cpaôaTbiBaeT orneBaa 
uenb.

□pm npexpameHMM a,eMCT- 
bmb nMHeìiHoro ycKopeHM« Ha 
aKTMBHOM ynacTKe noneTa ao 
MOMeHTa ÆanbHero B3Befle- 
hmb (npexaeBpeMeHHOM na- 
aeHMM, «KneBKe» cnapsfla)

Group 13 Ammunition and explosives

The warhead-placed me­
chanical fuse is part of the 
9K51 rocket-assisted projec­
tile, has instant- and delayed- 
action pyrotechnic remote 
arming systems.

The fuse is armed by axial 
booster acceleration. As the mis­
sile hits an obstacle, the tip of the 
fuse pins the electric primer to 
activate the ignition train.

To avoid uncontrolled acti­
vation of the ignition train, the

Tpynna 13 Boenpnnacbi. Soeabie Mac™ paner « aapbiBMarbie eemecraa
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Boenpnnacbi BOopyxeHMs CyxonyTHbix bomck Army Munitions

B3BeAeHnn He npon3oii,qeT, t.k. 6noKupyiOLij,Mii MexaHH3M 3a- 
CTonopm npeflOxpaHMTenbHbiii «bmxok b cnyxeÔHOM nono- 
XeHMU.

blocking unit prevents activation if acceleration abates in mid­
course (which means that the engine is faulty and the projec­
tile is missing the target).

ra6apHTbl, MM 064x195,89 max
Macca, Kr 0,95
B3Boaaiunii 4>aKTop:

nMHefiHoe ycKopenue, m/c2 250
flanbHOCTb B3BeaeHua, m 150-400
ymbl HyBCTBUTe/IbHOCTH
(ot HopManM k nperpaae), rpaa 0-75
BpeMst cpaôaibiBaHMfl, c:

npn ycTaHOBKe Ha «M» 0,005
npn ycTaHOBKe Ha «B» 0,013

TeMnepaTypHbiii pexMM npuiMeneHua, ‘C ±60
BepOHTHOCTb 6e3OTKa3HOÌÌ paÓOTbl 0,98

Dimensions, mm 064x195.89 max
Weight, kg 0.95
Arming factor:

acceleration, mps2 250
Arming distance, m 150-400
Sensitivity angle (deflection from
the perpendicular to the obstacle), deg. 0-75
Delay time, sec:

M-setting 0.005
B-setting 0.013

Operational temperature limits, ’C ±60
Reliability level 0.98

BspbiBarenb 93271 The 9E271 fuse
npe/iHa3HaHeH ana KOMnneKTagnM KacceTHoro aneivieHTa 

peaKTMBHoro CHapa/ja 9M27H1.
BapbiBarenb ronoBHori, npeaoxpaHMTenbHoro Tuna, c Bbi- 

aBMXHbiM npyxwHHbiM pnflepoivi, c aanbHHM B3seaeHneM n 
caMonuKBMflauHeui Ha nnpoTexHnnecKOM npuiHitune.

BapbiBaTenb bsboamtcb npn KOMnneKCHOM B03aeiiCTBMM 
aaBneHMn n TeivinepaTypbi npoayKTOB cropanna abiMHoro no-

The safe warhead-placed fuse is part of the subminution of 
the 9M27N1 cluster warhead, has a pyrotechnic remote arm­
ing and self-destruction systems.

As the fuse is armed by pressure and temperature of the 
gunpowder gas in the opening cluster, a spring-mounted tele­
scopic sensitive pin is protruded to ensure activation of the 
shaped charge before touchdown.

poxa npn bckphthh KacceTbi 
CHapaaa. nocne B3BeaeHna 
BbiaBHraeTca npyxwHHbiii 
nnaep (TenecKon).

npn BCTpene c nperpaaoii 
BbiaBkiHyTbiki nnaep obecne- 
HnsaeT aeücTBHe aneivieHTa 
Haa noBepxHOCTbio nperpa- 
abi.

raCapHTbl, MM
Macca, Kr
B3BOflflinne <t>aKTopbi:

aaBJieHne, Mfla
TeMneparypa He MeHee, "C
anmeribHOCTb, c

BpeMA aanbHero B3BeaeHna, c
BpeMfl caMo^MKBnaauMM, c
flnnHa BbipenxHoro nnaepa, m
yrnbi HyBCTBMTenbHOCin
(ot HopMaan k nperpaae), rpaa
TeMnepaTypHbiü pexnM npHMeneHMsi, 'C 
BepoaiHOCTb 6e3OTKa3HOü paóoibi

060x86,97 max
0,250

1,8-10,0
300
0,003
9-14
110
0,20-0,25

0-60
±50
0,95

Dimensions, mm 060x86.97 max
Weight, kg 0.250
Arming factors:

pressure, MPa 1.8-10.0
minimal temperature, ‘C 300
duration, sec 0.003

Remote arming time, sec 9-14
Self-destruction time, sec 110
Telescopic pin length, m 0.20-0.25
Sensitivity angle (deflection from
the perpendicular to the obstacle), deg. 0-60
Operational temperature limits, °C ±50
Reliability level 0.95

AOHHbIM KOHTaKTHbIM B3pblBaTenb
y-523 (3B46)

npeanasHaneH ana KOMnneKTaunn KyMynaTnBHO-ocKonoa- 
Hbix SoeBbix aneweHTOB (KOB3) k KacceTHbiM BpaiuaraiauMca 
apTHnnepHMCKMM cnapaaaivi.

fio npnHLinny aencTBna B3pbiBaTenb - MexaHnnecKMii, c

The U-523 (3V46) bottom-placed 
proximity fuse

The mechanical fuse with pyrotechnical arming and self­
destruction elements is used as part of the shaped- 
charge/fragmentation submunitions to cluster rotation-stabi­
lized artillery projectiles.

Tpynna 13 Boenpunacbi. SoeBbie nacTW paner h BspbiBHaTbie eeujecTBa Group 13 Ammunition and explosives



ßspbiBaienn öoenpnnacoB Fuses

nnpoTexHH4ecKHMM aneweHTaMM b cucTewe B3BeqeHMsi m ca- 
MOJlUKBM.qaU.MM.

kl Meer 3 ciyneHM npeqoxpaHeHMs, nepsaa m3 Korapbix CHMMa- 
erch npM BbicTpene CHapnqa noq BJiMhHMeM oceßoro ycKopeHMa, 
BTopaa CTyneHb - nocne Bbibpoca K0B3 M3 cnapaqa b peayabTa-
Te Bbixoqa paflManbHoro cranopa B3pbi- 
Barena ot BoaqeüCTByioiuMX qeHTpobex- 
Hbix cmti, TpeTbn CTyneHb - nocne Bxoqa 
K0B3 b BosqywHbiM hotok, obecneMMBa- 
iouj,mm pbiBOK Ha B3pbisaTenb co cropOHbi 
CTaÖMnM3aTopa. Ot araro MOMeHTa Ha- 
HMHaeTCA 0TCH6T BpeMCHM BSBeqCHMS M 
BpeMeHM caMonMKBMqau,MM.

npM BCTpene K0B3 c nperpaqoM ot 
B03fleMCTBMB MHepUMOHHbIX CMJ1 B3pbl- 
saTenb cpabaTbisaeT, Bbiabisan noq- 
pbiB K0B3. B cnynae OTKaaa no koh- 
TaKTHOMy qeMCTBMio B3pbiBaTenb cpa- 
SaTbiBaeT no peon caMonMKBMqaqMM.

The safety check factors are axial acceleration upon firing, 
centrifugal separation of the shaped-charge/fragmentation 
submunitions, and interaction of the submunitions with the 
incoming air flow. The arming and self-destruction time are 
counted from the moment of full arming.

As the submuni­
tion his an obstacle, 
inertial operation of 
the fuse detonates 
the main charge. 
Otherwise the sub­
munition is self­
destroyed.

TaôapMTbi, mm 030x32
Macca, Kr 0,035
BaBoqfliqne rpaKTopbi (min): 

oceBoe ycKopeHue, m/c2 10000
yrnoBaa CKopocTb, paq/c 300
ycMBMe ot cTa6nnM3aTopa, H 30

BpeMH B3BeqeHMn, c 0,2-0,7
yron HyBCTBMTenbHOCTU 
(ot HopMa/iM K nperpaqe), rpaq 0-45
BpeMH caMonwKBUflaqMM (min), c 21
BepOSTHOCTb 6e3OTKa3HOM
paèoTbi (no SpoHe) 0,98

Dimensions, mm 030x32
Weight, kg 0.035
Arming factors, minimal values:

axial acceleration, mps2 10,000
angular speed, rad/sec 300
fin strain, N 30

Arming time, sec 0.2-0.7
Angular sensitivity area
(from the perpendicular to the target), deg. 0-45
Minimal self-destruction time, sec 21
Reliability level (against armor) 0.98

AOHHblM KOHTaKTHblki B3pblB3Tenb Y-532
npeflHasHaneH qnn KOMnneKTaqMM KyMyjiATMBHo-ocKonoH- 

HblX SoeBblX 3/ieMeHTOB (KOB3) K KaCCeTHbIM SoeBblM HaCTHM 
peaKTMBHbtx cmctgm aannoBoro orna (PC3O).

no npMHLiMny qeMCTBMa BspbiBaTenb MexaHMHecKMM c ane- 
M6HT3MM B CMCT6M6 B3B6qeHMB M CaMOJlMKBMqaqMM, OCHO- 
BaHHbiMM Ha nepeTexaHMM bh3kofo MaTepnana Hepea Ka/iMb- 
poBaHHbie OTBepcTMA m3 oqHoro obteMa b qpyroM.

klMeeT 2 CTyneHM npeqoxpaHeHMn, nepBan m3 KOTopbix 
CHMMaeTca noqqaBJieHMeM rasos, cosqasaeMbix BHyTpM bo- 
esoM saCTM (BH) nepeqee bckpbitmcm, BTopan CTyneHb - no- 
CJie Bbibpoca KOB3 M3 BH m Bxoqa mx b BosqyiiJHbiM hotok 3a 
CHeT ycMJiMn, qeìiCTByioiqero ot CTabMhMsaTopa. C stoto mo- 
MeHTa HawMHaeTcn otchgt BpeMeHM B3BeqeHMh m caMoriMK- 
BMqaqMM.

npM BCTpene K0B3 c nperpapoM B3pbiBaTenb cpabaTbiBaeT 
OT qeMCTBMB MHepUMOHHbIX CMJ1, Bbl3blBah HOflPblB K0B3. B 
cnynae OTKaaa no KOHTaKTHOMy qeMCTBMio cpabaTbiBaHMe 
npoMcxoqMT ot qenM caMonMKBMqaqMM.

The U-532 bottom-placed proximity fuse
The mechanical fuse with 

communicating-vessels arm­
ing and self-destruction ele­
ments is used as part of the 
shaped-charge/fragmenta­
tion submunitions to cluster 
rotation-stabilized MLRS ord­
nance.

The safety check factors are 
gas pressure inside the con­
tainer before opening and 
interaction of the submuni­
tions with the incoming air 
flow. The arming and self­

destruction time are counted from the moment of full arming.
As the submunition his an obstacle, inertial operation of the 

fuse detonates the main charge. Otherwise the submunition is 
self-destroyed.

Tpynna 13 Eoenpunacbi, ÓoeBbie nacTM paxeT m B3pbiBHarbie Bemecrea

Ta6apnTbi, mm 037x35 Dimensions, mm 037x35
Macca, kt 0,04 Weight, kg 0.04
B3BO«AiqMe «fiaKTopbi (min): 

qaBJieHne, Mfla
ycunne ot CTa6miM3aTopa, H

1,0
20

Arming factors, minimal values 
pressure, MPa 
fin strain, N

1.0
20BpeMs B3BeqeHna, c

Yron HyBCTBMTenbHOCTM
2-15

Arming time, s 2-15

(ot HopMann k nperpaqe), rpaq 
BpeM« caMonMKBwqaqMM (min), c

0-45 
200

Angular sensitivity area
(from the perpendicular to the target), deg. 0-45

BepOflTHOCTb 6e3OTKa3HOM 
paboTbi (no SpoHe) 0,98

Minimal self-destruction time, s 
Reliability level (against armor)

200
0.98

Group 13 Ammunition and explosives
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Eoenpunacbi Boopyxenus CyxonyTHbix bomck Army Munitions

yHMBepcaJlbHblM HeKOHTaKTHblli
B3pbiBaTenb «CwrHaji»

npeflHaaHaHeH ana komp- 
neKTau,HM 122-, 130-, 152 mm 
BblCTpenOB C OSbIHHbIMU M 3K- 
TMBHO-peaKTMBHblMM OCKO- 
noHHbiMn u ocKonoHHO-<J>y- 
racHbiMn cHapsflaMM ko 
BceM apTunnepniicKMM cuc- 
TeMaM. BapbiBaTerib oSecne- 
HUBaeT HeKOHTaKTHbie paa- 
pblBbl CHapflflOB Ha OPTU- 
ManbHoCi BbicoTe ot noBepx- 
HOCTU 3eMPM.

PloneBbie opy/jHst KanuSpa 
152 mm oónaaaiOT So/ibtuoii 
flanbHOCTbio CTpenbSbi p,o 
29 KM M Oojlbtuoii MOIHHO- 
CTbKD SoeBOH HaCTM. ApTHn- 
nepuucKwe CHCTeMbi cnocoó- 
Hbl BeCTM OrOHb TaKTHHeCKM- 
mh BflepHbiMH Soeppupaca-

The Signal general 
proximity fuse

The fuse is compatible with 
122-, 130-, and 152-mm tra­
ditional and rocket-assisted 
munitions with fragmentation 
and high-explosive/fragmen- 
tation warheads to all artillery

1 - hocobou KOHyc; 2 - KonnasoK; 
3 - TaiiMepHoe ycTpoucTBo; 4 - 
mctohhhk nuTaHMs; 5 - yAapHbiPi 
MexaHM3M; 6 - anexTpoHHbiii 
6/iok; 7 - Kopnyc; 8 - npefloxpa- 
HMTenbHO-aeroHMpyioiJUMii Mexa- 
hm3m; 9 - fleTOHarop

1 - Nose cone; 2 - Hood; 3 - 
timer; 4 - Power supply unit; 5 - 
Percussion device; 6 - Electronics 
unit; 7 - Case; 8 - Safety and det­
onation device; 9 - Primer

mu. l/1cnonb3OBaHue HeKOHTaKTHbix BapbiBaieneu no3BonseT 
3Ha4UTe/lbHO POBbICMTb 3<J><|)eKTUBHOCTb PpUMeHeHUH OSblH- 
Hbix w xuMMHecKux SoeppupacoB.

flpuMeHeHue yHUBepcanbHoro HeKOHTaKTHoro B3pbiBaie- 
na «CuTHan» no3BonaeT yBenuHWTb b 3-4 paaa 3cj)4>eKTMB- 
HOCTb npuMeneHus ocKonoHHO-rfryracHbix OoenpunacoB npu 

systems. The warhead is activated at an optimal height to 
ensure maximal efficiency.

Contemporary 152-mm field guns, with sufficient firepower 
and effective range (up to 29km), can be employed as tactical 
WMD systems. Proximity fuses ensure the more efficient use 
of conventional and chemical ordnance.

CxeMa paspbisa cHSpaaa b cnynae, xoraa uenb pacnonoxceHa 
b yKpbiTuu, Ha 4>OHe mbckofo rpyHTa nnn Sonora 
Explosion pattern: target und^r protection, in snow, in 
swamp, or in soft ground *

Group 13 Ammunition and explosives
Class 1336 Guided missile Warheads and explosive components . _ i



BspbiBaienn óoenpunacoB Fuses

nopaxeHnn xmboü ennui npoTMBHWKa b yKpbiTMnx, Ha Mapiue. 
OcoSan acfxtieKTMBHOCTb flocTtiraeTcn npu nopaxennw npo- 
TWBHMKa, 0opcnpyK3inero BOflHbie nperpaflbi.

ripHMeHeHHe B3pbiBaTeaa «CnrHan» He TpebyeT BHecenna 
KaKwx-^MÓo nonpaBOK b imaTHbie Ta6nnu,bi CTpeaub. Bspbiea- 
Tejib ôeaonaceH b cayxeôHOM oôpameHi/in m npu BbiCTpene. 
OSecneHMBaeTycTaHOBKy /via CTpenbôbi Ha KOHTaKTHbiii nov- 
pblB.

The Signal makes high-explosive/fragmentation ordnance 
three to four times as effective as ordnance carrying tradition­
al impact fuses when the target is shielded or unshielded 
enemy personnel. The most effective employment of this fuse 
is to target an enemy negotiating a water obstacle.

The Signal is safe in maintenance and employment, does 
not require changes to standard range tables, and can be set 
to impact action.

Macca, r

/VlMHa, MM
ZlnaMeip, mm
Ztnana3OH aKcnnyaiauMOHHbix
TeMnepaTyp, "C

500
c repMOKonnaKOM 
131,9
44

-40 - +50

BspbiBaTenbynaKOBbiBaeTCfl b repMBTHHHbie
MeTanaMsecKMe kopoOkm, KOTopbie
yKna/jbiBaiOTCA b sihmkm:

ra6apnTHbie pa3Mepbi siuMKa, mm 658x598x176
KonnHecTBO BspbiBaieneü b KopoOxe, lut. 10
KonuHecTBo BspbiBaTeneii b nmnxe, ujt. 40

Macca ynaKOBaHHOro atunxa, kt 40

Weight, g

Length, mm
Diameter, mm
Operational temperatures range, 'C
The fuses are sealed into hermetic metallic 
boxes which are packed into canisters 

canister dimensions, mm 
number of fuses in one box 
number of fuses in one canister

Canister gross weight, kg

500
(with a hermetic 
hood)
131.9
44

-40 to +50

658x598x176
10
40
40

Tpynna 13 Boenpnnacbi, fioeebie nacra paner h BspbiBHarbie semecTBa Group 13 Ammunition and explosives
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6oenpnnacbi BOopyxeHMH CyxonyTHbix bomck Army Munitions

BspbiBaTenbHbie ycipowcTBa
Ann ManoKanwôepHbix ôoenpunacoB

Fuses for light ordnance

ripeAHasHaHeHbi Ana oôecneHeHna cpaôaTbiaaHMa cnapaAa 
npt/i Bcipeae c uensio nan b saASHHoe BpeMH. BspbiBaTenb- 
HbiMM ycTpoùiCTBaMM ct>ryn «cbHriLl, «npwôop» KOMnneKTyiOT- 
ca naTpoHbi KannôpoB 23, 25, 30 mm Ann aBwauwoHHbix, Mop- 
ckmx n cyxonyTHbix aBTOMaT0HecK0x nyuieK. YcTpoHCTsa oc- 
HOBaHbi Ha MexannHecKOM ujih nuipoTexHHHecKOM npuHunne 
AewcTBkia, .0060 Ha 0x coHeiaH00 0 obnaAaiOT bwcokhmh 60- 
eBbiM0 0 3KcnjiyaTait0OHHbiM0 xapaKTep0CT0KaM0. Bapbisa- 
Ten0 0MeiOT AanbHee B3BeAeH0e, o6ecneH0BaiOT BcenoroA- 
Hoe np0MeneH0e c onTHManbHbiM 3aMeAneH06M b a00Ctb00. 
KOHCTpyKLl00 B3pblBaTenbHblX yCTpoidCTB BblCOKOTeXHOPO- 
T0HHbl 0 003B0/1HIOT OCymeCTBJlHTb 0X 03rOTOBneH06, CÔOpKy 
0 KOHTpOJlb Ha aBTOMaT0HeCKOM o6opyAOBaH00.

Fuses for light ordnance 
are usually set to impact 
or time-delayed action. 
Designed by FNPTs 
Pribor, these mechanical, 
pyrotechnic, or combined 
usually remote-armed 
and all-weather fuses are 
part of 23-, 25-, and 30- 
mm cannon cartridges. 
The design and architec­
ture of the fuses ensure 
fully automatic assembly.

ronoBHbie B3pbiBaTenw
FlpeAHa3HaHeHbi aha oôecneHeHHA paspuea ocKonoHHO-<t>y- 

racHbix (0<t>3), ocKonoHHO-Tpacc0pyiotA0x (OT) 0 ockojiohho- 
<t>yracHO-3ax0raTenbHO-Tpacc0pyK3iA0x (0<P3T) CHaprtAOB.

Warhead-placed fuses
The fuses are part of high-explosive/fragmentation, high- 

explosive/tracer, and high-explosive/fragmentation/tracer/ 
incendiary ordnance.

Ar-23 Ar-23fl A-670M

Kannôp CHapnaa, mm 23 23 30
Tmg CHapswa 003. 0O3T 003, OO3T 003, 0O3T
Macca, r 41,5 41,5 50
KonuMecTBO cryneHen npeztoxpaHeHMst 2 3 3
flanbHee B3BeneH0e, m 1,5-100 20-200 20-100
ycnOBHH np0MeH6H0H BcenoroflHOCTb
BpeMst caMOB0KBMflau00, c — — 9-14

Tpynna 13 Boenpnnacbi, Soeabie Mac™ paxeT w BapbianaTbie Beiyecraa Group 13 Ammunition and explosives
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Bspbieaienn öoenpnnacoB Fuses

AG-23 AG-23D A-670M

Ordnance caliber, mm 23 23 30
Ordnance type high-explosive/fragmentation, high -explosive/fragmentation, high-explosive/fragmentation,

high-explosive/tracer high-explosive/tracer high-explosive/tracer
Weight, g 41.5 41.5 50
Number of safety checks 2 3 3
Remote arming distance, m 1.5-100 20-200 20-100
Illumination limits no
Self-destruction time, sec - — 9-14

i 5 xapaKTepwcvMKw

Ar-30

Kannöp CHaprwa, mm
Tun CHapAßa
Macca, r
KonnnecTBO CTynenefi npeßoxpaHeHna
flanbHee B3BeaeHne, m 
ycnoBHB npMMeHemw 
BpeMH CaMOaMKBMflailMM, c

30 
003, O03T

51
2 

1,5-100 
BcenoroflHQCTb

A-30A

30 
003, O03T 

47,5 
3 

20-200

A-30Y

30
003, O03T

49
2 

1,5-100

AG-30 A-30D A-30U

Ordnance caliber, mm 30 30 30
Ordnance type high-explosive/fragmentation, high-explosive/fragmentation, high-explosive/fragmentation,

high-explosive/tracer high-explosive/tracer high-explosive/tracer
Weight, g 51 47.5 49
Number of safety checks 2 3 2
Remote arming distance, m 1.5-100 20-200 1.5-100
Illumination limits no
Self-destruction time, sec — — —

TaKTHKO-TeXHMHeCKWe XapaKTepUCTMKH

B19VK MT-31 MT-32

Kannöp CHapsfla, mm 23,25 30 30
Tun CHapeaa 003 003 003
Macca, r 39,4 47,5 50
KonnsecTBO CTyneHeü npefloxpaHeHnn 1 3 3
flanbHee B3Be/ieHne, m 2,5-100 30-200 30-200
ycnoBHA OpMMeHeHMA BcenoroflHOCTb
BpeMA caMonMKBMflaiinn, c 5,4-8,5 13-19 13-19

Basic Characteristics

V19UK MG-31 MG-32

Ordnance caliber, mm 23.25 30 30
Ordnance type high-explosive/fragmentation high-explosive/fragmentation high -explosive/fragmentation
Weight, g 39.4 47.5 50
Number of safety checks 1 3 3
Remote arming distance, m 2.5-100 30-200 30-200
Illumination limits no
Self-destruction time, sec 5.4-8.5 13-19 13-19

rpynna 13 boenpunachi, Soeabie Mac™ paxer h BapbiBHaiwe aemecTaa Group 13 Ammunition and explosives
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Boenpnnacbi BOopyxeHMs CyxonyTHbix boück Army Munitions

BspbiBaTejiM K óoenpwnacaM cpeACTB ónMXHero 6oa

Close combat weapons detonation devices

AOHHblM KOHTaKTHbIM
B3pbiBaTenb B-695

The V-695
bottom-placed impact fuse

npe/iHa3HaHeH «na KOMnneKTauMM 
rpaaaT c oôbeMHO-fteTOHupyiOLLieii civie- 
Cbio k orHeivieTy PflO-A («LU Mens»).

BapbiaaTenb MexaHMsecKuCi, c nnpo-
TeXHMHeCKMMH 3JieiVieHTaiVIM B CHCTeMe 
B3BefleHMS.

1/lMeeT OflHy cTyneHb npe/toxpaHeHMB, 
KOTopaa cHMMaeTcs no/meüCTBMeivi oce- 
Boro ycKOpeHna npn BbiCTpene rpanaTbi.

CpaôaTbiBaHHe nponcxoAHT npn 
BCTpese rpanaTbi c nperpavou ot own 
nHeppnn TopMoxem/m.

The mechanical pyrotechnically armed 
deceleration-activated fuse is part of the 
fuel-air-explosive RPO-A (Shmel) rocket- 
assisted grenade.

The safety check factor is axial acceler­
ation upon firing.

TaKTMKO-TexHMMecKMe

raôapmbi, mm 044,5 x 84
Macca, Kr 0,126
YcKopeHne ana B3BeaeHna (min), m/c 2 15000
flucTaHuna B3BefleHna 
(npu CKopocTu 125 m/c), m 8-25
HyscTBmenbHOCTb no cpaSarbiBanuio KpyroBas
BeposTHOCTb 6e3OTKa3HOii paSoTbi 0,995

Dimensions, mm 0 44.5 x 84
Weight, kg 0.126
Minimal arming acceleration, mps2 15,000
Arming distance (at 125mps), m 8-25
Impact sensitivity all-round
Reliability level 0.995

yflapHO-flMCTaHLlWOHHblM 3303/1 Yfl3 The UDZ impact/remote fuse
npeAHasHaseH /ina KowinneKTauMM pytHbix 

0CK0n0HH0-4>yracHbix rpauaT:
- HacTynaTenbHori PFH (7F21 );
- o6opoHHTenbHori Pro (7F22).
3anan iviexaHMHecKMM, c nnpoTexHHHecKn- 

mm aneMeHTarvin b cncTetvie B3Bez/eHna m flnc- 
TamtnoHHOM (BpeMeHHOM) ycTporiCTBe. Sa­
naa BBnHHnBaeTca b rpanaiy c noMombio 
pe3b6bi Henocpe/iCTBeHHO nepe/i npwvieHe- 
HueM.

HivieeT abc CTynenn npe/ioxpaHeHna, nep- 
Baa M3 KOTopbix CHMMaeTca npn Bbi/ieprMBa- 
hmm ujnnMHTa (aeKM), a BTopaa - b pesynbrare 
ocBOÔoxfleHMa pbiHara npu 6pocxe rpanaTbi.

CpaSaTbiBanne sanarla npoucxoflUT npn 
Bcrpeae rpanaTbi c nperpaflOM ot cun nnep- 
puu TopMoxenna m/im ot /jucTaHLiMOHHoro 
ycTpoMCTBa (b cnyaae OTKaaa no yaapHOMy 
flencTBMio).

The mechanical pyrotechnically armed time­
set fuse is part of the RGN (7G21) offensive 
and RGO (7G22) defensive high- 
explosive/fragmentation hand grenades. The 
fuse is armed into the grenade immediately 
before use.

Two safety check factors are released one by 
one: first the catch is removed, then the safety 
lever is released as the soldier throws the 
grenade.

The fuse is activated either by impact decel­
eration or (in case of fault) by the remote arm­
ing device.

TaÔapMTbl, MM 43x58x90
CibiKOBOHnas pe3b6a c rpanaroü M20x2
Macca, xr 0,08
BpeMs B3BefleHna, c 1,0-1,8
yron HyBCTBMTenbHOCTn
(ot ocm rpawaTa-3ana.n), rpan 0-150
BpeMA x/MCTanuMOHnoro aeüCTBna, c 3,2-4,2
BeposTHOCTb ypapHoro aeMCTBns (He Menee) 0,9
06mas eepoATHOCTb 6e3OTKa3HOii paóorbi 0,98

Group 13 Ammunition and explosives

Dimensions, mm 43x58x90
Screw lock type M20x2
Weight, kg 0.08
Arming time, sec 1.0-1.8
Angular sensitivity area
(from the grenade-fuse axis), deg. 0-150
Time delay, sec 3.2-4.2
Impact action reliability 0.9
Total reliability level 0.98

Tpynna 13 Eoenpnnacbi, Óoesbie sacro paxer w B3pbiBsaTbie BeiyecTBa
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BspbiBaienn óoenpnnacoB Fuses

ronOBHOii KOHTaKTHblW
Baptisaient rO-2

The GO-2 warhead-placed 
impact fuse

npeflHa3HaHeH ansi KOMnneKTaunw ocKonoHHbix rpanai 
OF-7, OF-9 w OF-15 k pyHHOMy rpaHaroMeiy PflF-7B, CTaHKOBO- 
My rpanaTOMeTy Cnr-9M n opyawo 2A-28 (cooTBeTCTBeHHO).

BspbiBaTenb MexannsecKnii, peaKunoHHO-MHeppnoHHoro 
flewcTBMB, HenpezioxpaHUTePbHoro Tuna.

Base/ienne npoM3BOflHTca noa aeiiCTBHeM cun ot nuHew- 
Horo ycKopeHMA npn BbicTpene rpanaTbi.

The no-check mechanical impact/inertial fuse is part of the 
OG-7, OG-9, and OG-15 ordnance for the RPG-7V shoulder- 
fired rocket launcher, SPG-9M tripod-mounted rocket launch­
er, and 2A-28 gun, respectively.

The fuse is armed by grenade deceleration upon impact.
Upon impact the warhead-placed fuse pins the primer to 

activate the fire train. If the impact has not touched the per-

flpn BCTpene rpanaTbi c ue/ibio ronoBHoii naorbio peaxuu- 
OHHbiii yqapHMK HaxanbiBaeT Kancionb-fleTOHaTop BspbiBare- 
nn, cpabaTbieaHue KOToporo nepes nepeaaTOHHbiii sapaa Bbi- 
3biBaeT noapbiB aeTonaTopa.

flpH BCTpene c penbio ôokoboiî noBepxnocTbio rpanaTbi 
cpabaTbiBaeT MHepu,MOHHbiìi MexamiSM npn ananornnnoM 
BbiLue onncaHHOMy aewcTBMu omeBofi peon. 

cussion mechanism (grenade slides etc.), the fire train acts in 
the same manner but the initial signal is sent by the inertial 
device.

TaôapnTbi, mm 040x132,5 Dimensions, mm 040x132.5
Macca, Kr 0,204 Weight, kg 0.204
YcKopeHue Ans B3BeaeHns (min), m/c2 30000 Minimal arming acceleration, mps2 30,000
flncTaHUMs Bsee/remm Arming distance
(npn cKopocTM 450 m/c), m 2,5-20,0 (at 450mps), m 2.5-20.0
yron HyBCTBMTenbHOCTn Angular sensitivity area
(ot HopMann k nperpaae), rpazi 0-90 (from the perpendicular to the target), deg. 0-90
BepOSTHOCTb 6e3OTKa3HOÜ paÔOTbl 0,99 Reliability level 0.99

KoHTaKTHbie B3pbiBaTenbHbie 
ycTpoucTBa Tuna Bil

ripeanasnanenbi ana komr- 
neKTapnn KyMynaTnsHbix npo- 
TUBOTaHKOBblX BblCTpe/lOB K 
pynHbiM rpanaTOMeTaivi oano- 
paaoBoro u MHoropasoBoro 
npuMenenna. B3pbiBaTe.nbHbie 
yCTpOÌÌCTBa (BY) C0CT09T M3 
ronoBHOM Mac™ (PH) - nbeao- 
aneKTpnnecKoro AanuKa genu 
m aoHHon aacTu (flH) - npeao- 
xpaHUTenbHO-ncnonHMTenb- 
Horo Mexann3Ma, aneKTpune- 
cxaa CBa3b Mex<ay KOTopbiMn 
obecnennBaeTca nepea Me- 
TannunecKne aeTanw rpanar

BY, b 3aBHCHM0c™ ot npn- 
MeneHua b KOHKpeTHbix bbict- 
penax, mvieeT cneaytoipue 
Moan<t>nKapnn:

The detonation device 
are part of shaped-charge 
antitank rockets fired by 
disposable and multiple­
use shoulder-fired rocket 
launchers. A detonation 
device includes a war­
head-placed part - a 
piezoelectric target sen­
sor - and a bottom- 
placed part - a safety and 
arming device. The two 
parts are electrically con­
nected via the rocket 
metallic parts.

The table below gives 
detonation device ver­
sions used in various 
rockets:

U®#ççT33S:Sî8BHei HacTw m iâS^HjTbié KOMnoHeHibi!

VP series impact 
detonation devices

and explosive components

Tpynna 13 Boenpunacbi, Soeebie nacre paxer « BspbieuaTbie eemecrea Group 13 Ammunition and explosives



Eoenpunacbi BOopyxeHMA CyxonyTHbix bomck Army Munitions

Mapita (HHfleKC) BY CocraBHbie sacra BY KoMnneKTyeMbie Bbicipenbi (rpanarbi) Tun rpanaTOMeia

BR-7 (7B3) Bn-7rH, Bn-7flH nr-7B, nr-7BM, nr-7BC pnr-7B<pnr-7Bi)
Bn-9 (7B5) BH-9rH, Bn-9AH nr-9Bc cnr-9M
Bn-16 (7B9) Bn-i6rn, Bn-g/in nr-i6B pnr-16
Bn-18 (7B11) BH-16rH, Bn-18flH pnr-18 OAHOpa3OBblii
Bn-22 (7B13) Bn-16rH, Bn-22flH nr-7BA pnr-7B(pnr-7Bi)

Detonation device index Elements Compatible with rocket Compatible with rocket launcher

VP-7 (7V3) VP-7GCh, VP-7DCh PG-7V, PG-7VM, PG-7VS RPG-7V (RPG-7V1)
VP-9 (7V5) VP-9GCh, VP-9DCh PG-9VS SPG-9M
VP-16(7V9) VP-16GCh, VP-9DCh PG-16V R PG-16
VP-18 (7V11) VP-16GCh, VP-18DCh R PG-18 Disposable
VP-22(7V13) VP-16GCh, VP-22DCh PG-7VL RPG-7V (RPG-7V1)

no npMHunny fieiicTBMq BY - nbeaooneKTpuHecKne, c Mexa- 
HMHeCKHMM 0 n0pOTeXH0H6CK0M0 3/16MeHTaM0 B CUCTOMe 
B3BefleH09 M caMOJiHKBMßaiinH.

WwietOT OflHy CTyneHb npeflOxpaHeHMH, KOTopaa CHMMaeTca 
poa AeiicTBMeM oceBoro ycKopeHHB np0 BbiCTpene rpawaTbi.

npw BCTpene rpanaT c nperpaAOi/i nbesoASTSHK Bbiaaei HMnynbc 
HanpnxeHMB, BbiabiBaomHii cpaßaTbiBaHne ncKpOBoro anexrpo- 
AeTOHaropa, a ot Hero - 0 BbixoAHoro AeroHaropa aohhom sacra.

B cnysae OTKaaa no KOHTaKTHOMy asvîctbwo BY cpaSaTbiea- 
IOT OT MexaHM3Ma CaMOA0KB0AaU00.

All the versions are piezoelectric, mechanically and 
pyrotechnically armed, include a mechanical or pyrotechnical 
self-destruction system. The safety check factor is axial accel­
eration upon firing.

If the rocket hits the target, the piezoelectric target sensor 
feeds the spark electric primer to activate the ignition train (the 
output primer in the bottom-placed part). If the impact action 
fails, the warhead is self-destroyed.

YcKOpeHne aha B3BeAeHMA (min), m/c2 : Minimal arming acceleration, mps2 :
BR-7AH, BR-9AH 30000 VP-7DCh, VP-9DCh 30,000
BR-18Z1H, Bn-224H 15000 VP-18DCh, VP-22DCh 15,000

flncTaHUMs BsseAeHMA Arming distance (at 100mps), m 3-15
(npn CKOpocra 100 m/c), m 3-15 Angular sensitivity area
YrOn SyBCTBMTe/lbHOCTM (from the perpendicular
(ot HopManu k nperpaAe), rpafl 0-70 to the target), deg. 0-70
BpeMA caMonHKBMflaiiMH, c 3,8-6,0 Self-destruction time, sec 3.8-6.0
BepOATHOCTb 6e3OTKa3HO0 paöoTbi 0,99 Reliability level 0.99

CocTaBHbie sacra Bn-7TH Bn-9TH Bn-i6rH Bn-7flH, Bn-9flH, Bn-18flH BH-22AH

laÔapMTbl, MM 026x65 025x92,5 017,4x64 037,4x75,5 035x65,2
Macca, kt 0,041 0,052 0,02 0,096 0,06

Elements VP-7GCh VP-9GCh VP-16GCh VP-7DCh, VP-9DCh, VP-18DCh VP-22DCh

Dimensions, mm 026x65 025x92.5 017.4x64 037.4x75.5 035x65.2
Weight, kg 0.041 0.052 0.02 0.096 0.06

KoHTaKTHoe BspbiBaTenbHoe 
ycTpoiicTBO 7B20

npeAHa3HaneHO aoh KOMnneKTau00 KyMynsT0BHO0 npora- 
BOTaHKOBOii rpanaTbi Pnr-26 k rpaHaTOMeTy OAHOpaaoBoro 
nputMeHeHHA.

COCTO0T 03 TOAOBHO0 H3CT0 - nbe3O3AeKTp0MeCKOrO A3T- 
H0Ka penn Bn-16n-l 0 aohhoh nacra - npeAoxpaH0TenbHO-0C-

The 7V20 impact 
detonation device

The piezoelectric detonation device with mechanical and 
pyrotechnic arming and self-destruction elements is part of 
the RPG-26 single-use shaped-charge antitank grenade.

The device includes a warhead-placed part (a VP-16GCh 
piezoelectric target sensor) and a bottom-placed part (a

:Kjiftûc133fiBo6BWB sacru 11 BSpwBMarbiB xoMnoHeurbi ISS 13
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BspbiBaienu óoenpkinacoB Fuses

nonHMTe/ibHoro Mexam/i3Ma 7B20flH, aneKTpnHecKaa cba3b mcx- 
ay KOTopbiMM o6ecneHHBaeTC9 nepea MeTannniecKMe aeTann 
rpanaTbi.

npefloxpaHMTeJibHO-McnonHMTenbHbiii MexaHM3M 7B20AH 
b CBoetvi cocTase ntvieeT MHepunoHHbiii nbesorenepaTop, ko- 
Topbiii aybnnpyeT ronoBHOìi nbesoflaTHMK Bn-16rH.

Flo npwHLinny/teiiCTBuq B3pbiBaienbHoe ycrpouiCTBO - nbe- 
3O3neKTpnHecKoe, c MexaHMHecKniviw n nuipoTexHHiecKmviM 
aneMeHTaMM b cucTeMe BSBeaeHnn n caMonMKBwaauMH.

HivieeT oxiHy cTyneHb npeaoxpaHeHHn, KOTOpaa CHWMaeTcn 
noA fleficTBMeM oceeoro ycKopeHMB npn BbicTpene rpanaTbi.

npn BCTpene rpanaTbi c nperpaaoü nbeaoflaTHUK Bn-16FH 
BbiflaeT MMnynbc nanpnxenna, BbiabiBaiOLunCi cpaôaTbiBanne 
MCKpoBoro aaeKTpofleTonaTopa, a ot nero - n Bbixo/moro ae- 
TonaTopa b 7B20ÆH.

B cnynae OTKaaa no KOHTaKTHOMy (peaKUMOHHOiviy wan 
nnepunoHHOMy) aeriCTBnio ycTponcTBO cpaôaTbisaeT ot mb- 
xaHM3Ma caMoaMKBHflau,Mw.

7V20DCh safety and arming device), electrically connected 
through metal parts of the rocket.

The 7V20DCh safety and arming device has an inertial 
piezogenerator backing up the warhead-placed VP-16GCh

sensor. The safety check 
factor is axial acceleration 
upon firing.

If the rocket hits the target, 
the piezoelectric target sen­
sor feeds the spark electric 
primer to activate the ignition 
train. If the impact action fails, 
the warhead is self­
destroyed.

raôapwTbi, mm:
BD-16FM 017,4x64
7B20flH 038,1x63

Macca, kt:
Bn-16rH 0,020
7B20Z1H 0,068

YcKopeHMe ana B3BeAeHna (min), m/c2 10000
BpeMft B3se,neHHH, c 0,04-0,10
yron HyBCTBMTenbHOCTH
(ot HopManH k nperpaae), rpaa 0-75
BpeMs caMonwKBnaauMu, c 3,5-8,0
BepoHTHOCTb 6e30TKa3H0fi paSoTbi 0,99

Dimensions, mm:
VP-16GCh
7V20DCh

Weight, kg:
VP-16GCh
7V20DCh

Minimal arming acceleration, mps2
Arming time, sec
Angular sensitivity area
(from the perpendicular to the target), deg.
Self-destruction time, sec
Reliability level

017.4x64
038.1x63

0.020
0.068 
10,000 
0.04-0.10

0-75
3.5-8.0
0.99

floHHbiw B3pbiBaTenb Tuna B-728 (7B27) The V-728 (7V27) bottom-placed fuse
ripeflHa3HaHeH una KOMnneKTa- 

UHH OCHOBHbIX 3apnflOB TaHfleM- 
Hbix KyMyneTnBHbix npOTHBOTan- 
KOBbix BbiCTpeaoB TIP-7BP, fir-29B 
k pyHHbiM rpaHaTOMeTaM Pfir-7B1 
n Pnr-29, a Taxxe TaH,qeMHOii 
npoTMBOTaHKOBOùi rpanaTbi pnr-27 
k rpaHawMeTy OflHopaaoBoro 
npwvieHeHMA.

fio npuHpuny aeiiCTBwsi B3pbi- 
BaTenb nbe303aeKTpnHecKnri, c 
MexaHMHecKWMn n nnpoTexHMMe- 
ckhmh aneivieHTaMii b cucTeMe 
B3BefleHne.

HivieeT oflHy CTyneHb npeao- 
xpaHeHMB, KOTopasi CHUMaeTce

The piezoelectric detonation 
device with mechanical and 
pyrotechnic arming elements is 
part of the main charges of the 
PG-7VR and PG-29V tandem 
shaped-charge antitank rounds 
for the RPG-7V1 and RPG-29 
shoulder-fired rocket launchers. 
It can also be used as part of the 
RPG-27 single-use shoulder- 
fired rocket.

The safety check factor is 
rocket axial acceleration upon 
firing.

If the rocket hits the target, 
the leading charge is detonat-

ux pan d missile warheads and explosive components
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Boenpwnacbi BOopyxeHMs CyxonyTHbix bomck Army Munitions

noy, aewcTBHeM oceBoro ycKopeHMP npw Bbicipene rpa­
HaT.

npw BCTpene rpanaTbi c nperpayoM nponcxoflMT cpaSaTbiBa- 
Hwe ee npeflBapuTenbHoro sapada, b pesynbiave Koioporo 
B3pbiBaienb nonynaei TopMoaamee ycKopenue. 3to npwsoflUT 
K MHeppHOHHOMy Harpyxenuio ero nbeaoaaeMeHTa c Bbiflanen 
Ha mckpobom aneKipofleTOHaiop MMnyribca HanpaxeHna, mto 
oSecnetHBaeT (c neoóxoAMMOií aanepxKOw) cpaSaibiBanue 
orneBovi peon BapbiBaiera n ochobhoto sapada rpanaTbi.

ed, which decelerates the 
rest of the rocket, and the 
piezoelectric element after 
an appropriate time delay 
feeds the spark electric 
primer to activate the igni­
tion train.

raôapmbi, mm
Macca, Ki
ycKopeHMeflna B3BeaeHna (min), m/c2
BpeMH B3Befl6HUA, c
BpeMA aaaepxKH
cpaSaibiBaHMA (opneHTnpoBOHHO), mc
BepOATHOCTb 6e3OTKa3HOñ paÓOTbl

038,1x65,6
0,06 
10000 
0,04-0,10

0,6
0,99

Dimensions, mm
Weight, kg
Minimal arming acceleration, mps2
Arming time, sec
Delay time upon impact, approx., msec
Reliability level

038.1x65.6
0.06 
10,000 
0.04-0.10
0.6
0.99

BspbiBaTenbHoe ycTpoíícTBO K-728 The K-728 detonation device
npeflHaaHaHeHO /yin KOMnneKTau,HM npeyBapwTe/ibHbix 3a- 

pnflOB TaH/jeMHbix KyMynmvBHbix npoTMBcrraHKOBbix BbicTpe- 
noB nr-7BP, nr-29B k pyHHbiM rpaHaTOMeraM Pnr-7B1 m 
Pfir-29, a raxxe TaHyeMHOM npoTHBOTaHKCBon rpaHaTbi PFir-27 
k rpaHaiOMeiy OflHopasoBoro npMMeneHMn.

COCTOMT M3 TOnOBHOM H3CTM - nbesosneKTpMMecKoro flaT- 
HMKa ueriM T-684 T m íiohhom sacTM - npefloxpaHMTenbHO-nc- 
nonHMTenbHoro MexaHM3Ma Bn-22AH-M, anexipMsecKas 
CBA3b Mexy,y KOTopbiMM obecneMMBaeTca nepea MeiaruiMHe- 
CKMe yeiariM rpaHaT.

fio npMHuiMny aeiicTBMa BapbisaieribHoe ycipoMCTBO - nbe- 
303/ieKTpMHeCKOe, C MexaHMHeCKMMM M OMpOTeXHMMeCKMMM 
3/ieMeHTaMM b CMCTewe B3Be,aeHMm

HivieeT owy ciyneHb npe/ioxpa- 
HeHMH, KOTopaa CHMMaeTca no/j 
fleMCiBMeM oceBoro ycKopenna 
npM BbicTpene rpaHaT.

ripn BCTpene rpanaTbi c npe- 
rpafloñ nbesoziaTMMK T-684 T Bbi- 
XiaeT MMnynbC HanpaxeHMA, Bbi- 
3biBaiomMM cpaôaTbiBaHMe mc- 
KpoBoro aneKTpofleTOHaTopa, a 
OT Hero m BbixoflHoro .qeTOHaTOpa 
b Bn-22 flH-M.

B cnynae OTKaaa no KOHTaKTHO- 
My fleMCTBMio ycTpoiicTBo cpaba- 
TblBaeT OT MexaHM3Ma CaMOnMKBM- 
flauuM.

The piezoelectric detonation device with mechanical and 
pyrotechnic arming elements is part of the leading charges of the 
PG-7VR and PG-29V tandem shaped-charge antitank rounds for the 
RPG-7V1 and RPG-29 shoulder-fired rocket launchers. It can also 
be used as part of the RPG-27 single-use shoulder-fired rocket.

The detonation device includes a warhead-placed part (a 
G-684T piezoelectric target sensor) and a bottom-placed part 
(the VP-22DCh-M safety and arming device), electrically con­
nected through metal parts of the rocket.

The safety check factor is axial acceleration upon firing.
If the rocket hits the target, the piezoelectric target sensor 

feeds the spark electric primer to activate the ignition train. If 
the impact action fails, the warhead is self-destroyed.

raôapmbi, mm: Dimensions, mm:
T-684 T 036,3x55 G-684 T 036.3x55
BR-22flH-M 038,1x63,2 VP-22DCh-M 038.1x63.2

Macca, kt: 
r-684 T 0,04

Weight, kg:
G-684T 0.04

Bn-22flH-M 0,06 VP-22DCh-M 0.06
YcKopeHue zviA B3BefleHus (min), m/c2 10000 Minimal arming acceleration, mps2 10,000
BpeMs B3BeaeHUA, c 0,04-0,10 Arming time, sec 0.04-0.10
yron HyBCTBUTenbHOCTM
(ot HopMann k nperpane), rpaa 0-75

Angular sensitivity area
(from the perpendicular to the target), deg. 0-75

BpeMS CaMOAMKBMflaitMM, c 5-10 Self-destruction time, sec 5-10
BeponiHOCTb 6e30TKa3H0ü paôoibi 0,99 Reliability level 0.99
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BspbiBaienn óoenpunacoB Fuses

AOHHbIM KOHTaKTHbIM 
BspbiBaTejib y-505

The U-505 
bottom-placed impact fuse

npeflHasHaHeH ana KOivmaeKTaqun 4>yracHO-ocKonoHHoro 
BbicTpena TBF-7B k pyHHOMy TpanaToivieTy Pfir-7B1, a TaKxe 
peaKTMBHbix iiiTypMOBbix rpanaT PLUr-1 w PLLir-2 k rpanaTO- 
Meraw oflHopaaoBoro npuMeneHn«.

HweeTCfl MOflepHusapwB (B3pbiBaTe/ib Ÿ-505 B), KOTopaa 
npeflHaaHaseHa ana rpanaT k ManoraòapMTHbiM peaKTHB- 
HbiM orHeweTaM (Tuna MPO-A), ornuHaioLuafica ot óaaosoro 
Bapnama 6onee hmskmm ypoBHewi ycKopeHws B3BefleHnn 
(8000 m/c2).

no npMHUuny flewcTBue 
B3pblBaT6/lb MexaHHHecKnii, c 
nnpoTexHusecKMMn aneMeH- 
TaMM b cncTewe BaBe/iemm u 
caMonnKBHfi,aunM.

Wweei OflHy CTyneHb npe- 
floxpaHeHMs, KOTopae chm- 
MaeTcn nofl aeiicTBMeM oce- 
Boro ycKOpeHMH npn BbiCTpe- 
ne rpauaT.

npn BCTpene rpaHaTbi c 
nperpafloii B3pbiBaTenb cpa- 
OaTbiBaeT ot MHepuuoHHoro 
fleücTBMH, a b cnynae ero ot- 
Ka3a - ot MexaHH3Ma caMO- 
nUKBMflaUMH.

The mechanical fuse with pyrotechnic arming and self­
destruction elements is used as part of the TBG-7V high- 
explosive/fragmentation round to the RPG-7V1 shoulder- 
fired antitank rocket launcher. It can also be used as part of 
the RShG-1 and RShG-2 single-use shoulder-fired assault 
rockets.

The U-505 B version for grenades fired by compact rock­
et-assisted flamethrowers like the MRO-A has a lower arm­

ing acceleration limit 
(8,000mps2).

The safety check factor is 
rocket axial acceleration upon 
firing.

If the rocket hits the target, 
the deceleration-sensitive 
piezoelectric element feeds 
the spark electric primer to 
activate the ignition train. If 
the impact action fails, the 
warhead is self-destroyed.

raSapMTbl, MM 037x62
Macca, kt 0,14
YcKopeHMe Ann BSBeaeHus (min), m/c2 10000
ZtMCTaHUMA B3BefleHna
(npn CKOpOCTH 70 m/c), m 3-20
yron HyBCTBMTenbHOCTH
(ot HopManH k nperpafle), rpaa 0-90
BpeMfl caMonHKBuaauMw (min), c 8
BepOSTHOCTb 6e3OTKa3HOM paÔOTbl 0,98

Dimensions, mm 037x62
Weight, kg 0.14
Minimal arming acceleration, mps2 10,000
Arming distance (at 70mps), m 3-20
Angular sensitivity area 
(from the perpendicular to the target), deg. 0-90
Minimal self-destruction time, sec 8
Reliability level 0.98

fonOBHOií KOHTaKTHblii
B3pblB3TeJlb BMr-n

The VMG-P
warhead-placed impact fuse

npeflHasHaseH pjm KOMnrieKTamiri ocKonoHHbix no/mpbirw- 
eaiOLnnx rpauaT BOr-25n k noflCTBonbHbiM rpaHaTOMeTaM 
171-25, rn-30 w pynHOMy rpanaTOMeTy 6F-30.

Flo npuHpuny aeiiCTBHa BspbieaTenb MexaHunecKnii, c nn- 
pOTeXHUHeCKUMU 3/ieMeHTaMU 
MOJlUKBMZjaUMM.

klivieeT 2 CTyneHM npeao- 
xpaHeHua, KOTopbie nocneflo- 
BaTenbHO CHmviaiOTCH noa 
aeüCTBMeivi oceBoro ycKope- 
Hun m spameHHn rpaHaTbi npn 
BbiCTpene n Ha nonere.

npu BCTpene rpaHaTbi c 
nperpa/joii B3pbiBaTenb cpa- 
6aTbiBaeT koht3ktho ot peaK- 
UHOHHoro min HHepunoHHoro 
aeiiCTBMSf. npw OTKaae no koh- 
TaKTHOMy fleücTBuio cpaôaTbi- 
eanne nponcxoflHT ot Mexa- 
HH3Ma CaMOTIHKBHflaUUU.

b CMCTeMe B3BeaeHMH n ca-

The mechanical fuse with pyrotechnic arming and self-destruc­
tion elements is used as part of the VOG-25P fragmentation 
bouncing grenade to the GP-25 and GP-30 underbarrel grenade 
launchers to the 6G-30 man-portable grenade launcher.

The safety check factors are axial acceleration and subse­
quent rotation of the rocket 
upon firing.

If the rocket hits the target, 
the fuse detonates the 
charge from sheer impact or 
from the deceleration it caus-
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Boenpwnacbi BOopyxeHMa CyxonyTHbix bomck Army Munitions

HeoSxoflUMoe saweAnenne b cpaSaTbiBannn BbiujnSnoro 
aapaaa rpanaTbi ana oSecnenennB ee noflnpbirnBaHna pea- 
nnayeTca aneivieHTaiviM cawoii rpanaTbi.

es. If the impact action fails, the warhead is self-destroyed.
The bouncing booster delay is done by another element of 

the grenade.

laSapnTbi, mm 029,6x58,5
Macea, xr 0,06
ycKopenne ana B3BeaeHnn (min), m/c2 100000
Venosas CKopocrb
ana B3BeflennA (min), paa/c 300
flUCTaHUMS B3BefleHM9
(npn CKopocTM 75 m/c), m 10-40
Yron HyBCTBMTenbHOCTw
(or HopMann k nperpaae), rpaa:

no xecTKOñ nperpaae 0-70
no rpyHTy (CHery) 0-90

BpeMH caMonnKBUflaunn, c 14-19
BepOSTHOCTb 6e3OTKa3HOM paSoTbi 0,99

Dimensions, mm 029.6x58.5
Weight, kg 0.06
Minimal arming acceleration, mps2 100,000
Minimal arming angular 
speed, rad/sec 300
Arming distance (at 75mps), m 10-40
Angular sensitivity area
(from the perpendicular to the target), deg.:

rigid obstacle 0-70
ground/snow 0-90

Self-destruction time, sec 14-19
Reliability level 0.99

ronoBHbie KOHTaKTHbie
B3pbiBaTenw Tuna BMP

VMG warhead-placed 
impact fuses

npeflHaanaMeHbi fins KOMnneKTapnn ocKonosHbix rpanaT k 
pasnntHbiM npOTHBonexoTHbiM rpaHaTOMeTaivi. BspbiBaienn 
B 3aBMCMMOCTM OT KOHKpeTHbIX BblCTpenOB MMeiOT MOflH<J>H- 
Kaunn b cootb6tctbmm c Tabnnpeñ.

fio npnHunny fleñcTBna BapbiBaTenn MexannnecKwe, c 
nnpoTexHMHecKHMn aneMenraMH b CMCTeMe BSBeztemiH n 
caMonuKBnflapnn (Kpoivie BMT-A, we caMonuKBnflaune ot- 
cyTCTByeT).

BapbiBaienn mvieiOT 2 CTynemi npeflcxpanenna, koto- 
pbie nocneflOBaienbHo cnmviaioTca nofl aeñcTBueM oce- 
Boro ycKopeHMH n spamenna rpanaTbi npn BbicTpene n na 
no/ieTe.

The mechanical fuses with 
pyrotechnic arming and self­
destruction elements (except 
for the VMG-A that does not 
have a self-destruction capa­
bility) are used as part of frag­
mentation grenades. The fol­
lowing grenade-specific ver­
sions are operational:

Mapxa (mhaokc) BapbieaTene KoMnneKTyeMbie BbicTpe/ibi Tnn rpanaTOMeTa

BMr-M (7B15) BOM7M, BOr-30 Arc-17M, Arc-30, 6C4
BMr-A (9-A-825) BOr-17A 216ITA

BMr-K(7B19) BOr-25 rn-25, rn-30.6r-30

Index Compatible with grenade Compatible with grenade launcher

VMG-M (7V15) VOG-17M, VOG-30 AGS-17M, AGS-30, 6S4
VMG-A (9-A-825) VOG-17A 216P-A

VMG-K(7V19) VOG-25 GP-25, GP-30, 6G-30

Knace 1336 Boeane sac™ HBSpMBMBTbieKOMnoHeHTMynpaBflHaMbixpaKer Class 1336 Guided mlsste Warha
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BspbiBaienn ôoenpunacoB Fuses

npH BCTpewe rpaHaTbi c nperpa/joCi BspbiBareab cpaSaTbi- 
saeT KOHTaKTHO OT peaKpuoHHoro nan MHeppnoHHoro aeiicT- 
Bna, a b caywae OTKaaa no KOHTaKTHOMy aeücTBHio - ot Mexa- 
HM3Ma CaMOJlHKBHAaUMM.

If the rocket hits the target, the fuse detonates the 
charge from sheer impact or from the deceleration it 
causes. If the impact action fails, the warhead is self­
destroyed.

labapHTbl, MM 029,6x51,3
Macca, kt 0,05
ycKopenue ¿yin B3BefleHnn (min), m/c2 100000
yrnoBaa CKopocTb
an« B3BeaeHMA (min), paa/c 300
BpeMfl B3BeaeHnn, c 0,05-0,50
yroa nyBCTBHTeribHOCTM
(ot HopMann k nperpaae), rpaa:

no xecTKOü nperpaae 0-70
no rpyHTy (CHery) 0-90

BpeMa caMOBMKBuaaunn (min), c:
BMT-M 27
BMF-K 14

BepOHTHOCTb 6e3OTKa3HOÜ paÓOTbl 0,98

Dimensions, mm 029.6x51.3
Weight, kg 0.05
Minimal arming acceleration, mps2 100,000
Minimal arming angular 
speed, rad/sec 300
Arming time, sec 0.05-0.50
Angular sensitivity area
(from the perpendicular to the target), deg.:

rigid obstacle 0-70
ground/snow 0-90

Minimal self-destruction time, s:
VMG-M 27
VMG-K 14

Reliability level 0.98

KOHTBKTHblM BspbiBBTenb y-535 The U-535 impact fuse
npeflHa3HaHeH ana KOivinaeKTamiM rpaHaT TepMOÔapuHe- 

CKoro CHapnxeHua k MarasuHHOMy rpaHaTOMeTy TM-94.
BspbieaTeab peHTpaabHoro pacnoaoxeHus b 3apwe rpa­

HaTbi c MexaHHsecKMiviu w nkipOTexHUHecKHMH aneivieHTaiviu b 
cucTetvie B3BeAeHna. CymecTByeT MoaucfuKauwa B3pbieaTe-

The in-charge fuse with mechanical and pyrotechnic ele­
ments of the arming system is used as part of the fuel-air- 
explosive grenades for the GM-94 magazine-fed grenade 
launcher. The U-529 version for smoke dischargers and other 
nonlethal grenades is bottom-placed.

an (Y-529) flOHHoro pacnoaoxenua b sapone rpaHaTbi abiMO- 
3axuraTenbHoro naw apyroro CHapaxenun (HeaeTaabHoro 
Butta fleücTBwa).

BapbiBaTenb HivieeT oflHy CTyneHb npeaoxpaHeHus, koto- 
paa cHwviaeTca nop aeiicTBueivi oceBoro ycKopenua npu Bbi- 
CTpene rpaHaTbi. Bo3Moxna MoaepHM3aiinn c ueabio BBepe- 
hhh BTopoü CTyneHH npeaoxpaueHHa, ncnojib3yiomeii ana 
B3BeaeHMH oceeoe Bpaiaenwe rpaHaTbi.

Tlpn BCTpene rpaHaTbi c nperpaaoii npowcxoaMT UHeppMOH- 
Hoe cpaSaTbiBaHMe BspbieaTeaa, a ot ero aeTOHaTopa - n 3a- 
paaa rpaHaTbi.

The safety check factor is 
axial acceleration upon firing. 
The fuse can be upgraded into 
a double-factor safety config­
uration, with the rotation of the 
fired grenade used as the sec­
ond safety check factor.

If the rocket hits the target, 
the fuse detonates the 
charge from the deceleration 
the impact causes.

TaKTMKO-TeXHMMeCKMe XapaKTepHCTWKH

raÔapHTbl, MM 022 x 30
Macca, kt 0,035
ycKopewne ana B3BeaeHHS (min), m/c2 100000
ZlMCTaHLiua B3BeaeHnn
(npw CKOPOCTM 100 M/C), M 0,2-3,0
yron HyBCTBMTeabHOCTM
(ot HopMann k nperpaae), rpaa 0-90
BepOBTHOCTb 6e3OTKa3HOM pafiOTbl 0,98

Dimensions, mm 022x30
Weight, kg 0.035
Minimal arming
acceleration, mps2 100,000
Arming distance (at 100mps), m 0.2-3.0
Angular sensitivity area
(from the perpendicular to the target), deg. 0-90
Reliability level 0.98

Tpynna 13 Boenpnnacbi, óoeBbie Haem paxer w BspbienaTbie BemecTBa Group 13 Ammunition and explosives



Eoenpunacbi BOopyxeHMs CyxonyTHbix bomck Army Munitions

BspbiBaTenbHbie ycTpoMCTBa k cneuManbHbiM 
ôoenpkinacaM KOMnneiccoB aKTiiBHon samwrbi

Detonation devices for armor active 
protection systems

npeAoxpaHKTenbHO-uicnonHMTenbHbiii The V-698 safety and arming device 
MexaHM3M B-698 KA3 «Apena» of the Arena active defense system

ripeflHa3HaHeH ana KOMnneKTauMM 
öoeßoro aneweHTa ßbicTpena 3V05 k 
CMCTeMe aKTHBHOii aauiMTbi SpoHeiex- 
hmkm (KOMnueKC «Apena»).

no npuHpuny fleriCTBuq ycTpoüCTBO 
aneKTpOMexaHMHecKoe.

HtvieeT owy cvyneHb npefloxpaneHun, 
KOTOpaa cHMMaeTCß noßßeiiCTBHeMycKO- 
peHHB npn BbiCTpene Soeeoro sneMeHia.

CpaSaTbiBaHwe aneKipoaeTonaTopa n 
nepeaaTOHHbix aapaßOB npefloxpami- 
TenbHO-ncnonHHTe/ibHoro MexaHM3Ma, a 
OT HHX - n 3ap«fla boeeoro aneivieHTa,

The electromechanical safety 
and arming device is used as part 
of a submunition of the 3U05 
Arena armor active protection sys­
tem.

The safety check factor is the 
acceleration of the submunition 
upon firing.

The electric primer through 
which fire train and the main chare 
are detonated is activated via a 
wire link by the fire control system.

nponcxoflMT Ha nonere npui no/jane a-netcrpHiecKoro mvinynbca 
no npOBoaaM ot cncTeMbi ynpasneHMB KOMnneKca.

TaKTMKO-TeXHMHeCKMe XapaKTepMCTMKW

Dimensions, mm 78x74x19
Weight, kg 0.12
Minimal arming acceleration, mps2 80,000
Activation pulse energy 2.5
Reliability level 0.99

raßapuiTbi, mm 78x74x19
Macca, Kr 0,12
YcKopenne abb BasefleHMs (min), m/c2 80000
UMnyribCHas aneprnn Ha cpaöaTbisaHne, m/Vk 2,5 
BepOATHOCTb 6e3OTKa3HOÜ paöoTbi 0,99

AkiCTaHuuiOHHbm BspbiBarenb 
B-624 3B KA3 «ßpo3A»

The V-624 EV remote-activated mechanical 
fuse of the Drozd active defense system

npeAHaaHaieH Arm KOMnne- 
KTapHM ocKonoHHO-cJiyracHbix 
CHapHuoB cncTeMbi aKTHBHOii 
3atHHTbl TaHKOB «flp03fl».

BapbiBaTenb aohhoto pac- 
nonoxeHHA b CHapaae, anex- 
TpOHHblii, C MexaHHHeCKOÜ 
CMCTeMOii B3Befl,eHW9.

UMeeT OAHy cTyneHb npeao-

The bottom-placed electron­
ic fuse with a mechanical arm­
ing system is used as part of a 
submunition of the Drozd armor 
active protection system.

The safety check factor is

xpaHeHM«, KOTopaa CHnwiaeTCn
nofl AencTBnewi ocesoro ycKopenun opn BbicTpene CHapnaa.

flMCTaHUMOHHoe ycTpoiiCTBO 3anycKaeTca ot BHewHero
MMnynbca 3JieKTpn4ecKoro HanpaxeHMs.

CpaôaTbiBaHwe npowcxoAHT no ncTeneHnM xecTKO 3aAaH- 
Horo ot MOMeHTa BbiCTpena BpeivieHM.

the axial acceleration of the 
submunition upon firing.

The fuse is detonated by an 
external electric pulse after a 
preset period of time.

laÖapHTbl, MM
Macca, Kr
YcKopeHMe ana B3BeaeHus (min), m/c2
HanpsxeHMe ans aanycxa, B
BpeMH cpaSaTbiBaHus, mc 
BepOSTHOCTb 6e3OTKa3HOÜ paÔOTbl

044,8x175 
0,3 
40000
56 ± 5,6 
42 ± 0,7 
0,985

explosive components

Dimensions, mm 044.8x175
Weight, kg 0.3
Minimal arming acceleration, mps2 40,000
Launch voltage, V 56 ±5.6
Operation time, msec 42 ±0.7
Reliability level 0.985

Class 1336

Tpynna 13 BoenpHnacbi, ÔooBbie sacTU paxer w B3pbiBHaTbie eeiAecTBa Group 13 Ammunition and explosives

416



BspbiBaienn ôoenpunacoB Fuses

BapbiBaienw k aBuaquoHHbiM pa Ke Ta m

Fuses for air-launched missiles

HeKOHTaKTHbIM AaTHUK Lie nu PB 
«Ctpw>k-M»

ripeflHa3HaHeH Ans paKeTbi P-27. HenpepbiBHbiü.

The RV Strizh-M
target proximity sensor

The sensor is used as part of the R-27 missile.

BspbiBaTenb Y-404 The U-404 fuse
npeflHasHaseH /inn KOMnneKTauun HeynpaenaeMbix aena- 

pnoHHbix paKeT 0-8/10, C-8flOM, C-8TB, C-13/1,0.
BspbiBaTenb to/iobhom, MexaHUHecKuü, npeaoxpaHUTenb- 

Horo Tuna, c aanbHUM BseeaeHneM Ha nnpoTexHM4ecKOM 
npMHunne.

BspbieaTe/ib B3BoanTca noa AewcTBueM nwHeCiHoro ycKopeHwe 
npui nycKe u Ha noneie paxeTbi anmeAbHOCTbio He Menee 0,1c.

npw BCTpeie c nperpafloui, b sasncnMOc™ ot 
ycnoBKìi BdpeHM, xano HaxanbiBaeT Kancionb-Ae- 
TOHaTop noA AeücTBMeM peaKuwoHHoro, MHepuw- 
OHHOrO yflapHHKOB UAH bOKObOMHOTO UHepmiOH- 
Horo Konbua. Ot Kanciona-AeTOHaTopa cpabaTbi- 
BaeT omeBaa pena.

npp sacTpesaHHH paxeTbi b nycKOBOM bnoKe 
BSBepeHHe BspbiBaTenn He npowcxoAWT, t.k. ajim- 
TenbHOCTb AewcTBkia nnHeiiHOTO ycKopeHHsr b

Tpynna 13 Boenpunacti, Soeabie nac™ paKer « aapbianaTbie Bemeciaa

The safe warhead-placed mechanical fuse is part of the 
S-8DF, S-8DFM, S-8TB, and S-13DFair-launched rocketsand 
has a pyrotechnic remote arming system.

The fuse is armed by booster and sustainer acceleration no 
shorter than 0.1 sec.

As the missile hits an obstacle, the target sensor - the tip of 
the impact, inertial, or side-impact one - pins the electric

Group 13 Ammunition and explosives



Eoenpunacbi BOopyxeHMa CyxonyTHbix bowck Army Munitions

3tom cnysae He npeBbiwaeT 0,1 c, SnoxnpyiOLunii MexaHM3M 
nofl .aeMCTBUieM npyxuHbi noAHHivieTcsi BBepx m aacTonopm 
flBMXOK b cnyxeÓHOM nonoxeHWM. 

primer to activate the ignition train. If the missile is stuck inside 
the launch container, the acceleration is shorter than 0.1 sec, 
which does not arm the fuse.

raSapMTbi, mm 
Macca, xr 
B3Boasiunii (paxTop:

nwHeuiHoe ycxopeHMe, m/c2 
BpeMsi flaabnero B3BeaeHnrr, c 
Yrnw HyscTBMTenbHocTM 
(ot HopManM x nperpaae), rpaa 
TeMneparypHbiu flnana3OH 
npHMeneHHH, "C
BepOATHOCTb 6e3OTXa3HOM paÓOTbl

076x153,51 max
0,80

340 min
0,95-1,80

0-90

±60
0,99

Dimensions, mm 076x153.51 max
Weight, kg 0.80
Arming factor:

Minimal acceleration, mps2 340
Remote arming time, sec 0.95-1.80
Sensitivity angle
(deflection from the perpendicular 
to the obstacle), deg. 0-90
Operational temperatures limit, *C ±60
Reliability level 0.99

BspbiBaTenb B-678 The V-678 fuse
npeflHasHaweH /yin xoivm/iexiapun 

HeynpaermeMbix aBuauMOHHbix paKeT 
(HAP)C-5C, C-8BC.

BapbiBaienb flOHHbiii, MexaHnnecxnri, 
AMCTaHUMOHHblii, C fla/lbHHM B3BefleHH- 
ew, onpeflenaeMbiM oxcHHanneivi ax- 
TMBHoro yuacTKa TpaexTopnn (AYT).

BapbiBaienb bsboahtca opri BO3fleri- 
CTBUH nUHeùÌHOrO M UeHTpOCTpeMn- 
TenbHoro ycxopeHMùi Ha AYT n flewcr- 
buh OTpupaTejibHoro nnHeùiHoro ycxo- 
peHua nocne oxoHHaHwa AYT.

flpn B3BeAeHnn npowcxoAHT Haxon 
Kanciona-BOcnnaMeHnTena, kotopbim 
BocnnawieHaeT nwpoTexHUHecxnii 3a- 
MeimwTejib, Bpeiviri ero ropenwa onpe- 
flenaeT epewa cpaOaTbiBanna B3pbiBa- 
Tena, KOTopoe pastinano b 3aBncmvio- 
ctm ot KOMnneKTyeMoii paxe™.

flpn cpaSaTbiBaHuw B3pbiBaTenb boc- 
nnaweHaeT BbiLunÓHoii aapaa paxeTbi.

flpn 3acTpeBaHnn paxeT b nycxoBOM 
Snoxe npextoxpaHWTenbHbiii MexannsM 
BO3BpatnaeTca b ncxoflHoe cocToanne, 
t.k. paxeia He ycneeaeT HaSpaTb Heo6- 
xo,qnMbix ana B3Be,o,eHna oSopoTOB.

Ha 6aae B3pbiBaTena B-678 paspaóoTaHbi ero Bapnambi 
B-678C-8AC, B-678M, npeAHaaHaaeHHbie ana xoMnnexTa- 
pnn HAP C-8AC, C-8U, C-8IJM, C-8ACM.

The safe bottom-placed mechanical 
fuse is part of the rotation-stabilized 
S-5S and S-8VS air-launched rockets 
and has a distance-sensitive remote 
arming system.

The fuse is armed by axial and cen­
tripetal acceleration in midcourse and by 
negative acceleration as the engine 
burns off and the terminal stage begins. 
A fully armed fuse pins the primer that 
ignites a pyrotechnic delayed-action 
mechanism that detonates the warhead 
after a delay. The delay time depends on 
the rocket version. The activated fuse 
ignites the booster.

If the missile is stuck inside the 
launch container, the centripetal accel­
eration does not reach the safety 
threshold value, which does not arm 
the fuse.

The V-678 was upgraded into the 
V-678S-8AS and V-678M for the S-8AS, 
S-8Ts, S-8TsM, and S-8ASM air- 
launched rockets.

rpynna 13 Boenpunacbi, Óoesbie sacTM paxer h Bapbiewarbie BemecTBa
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ßspbiBaienn öoenpnnacoB Fuses

HHfleKc (riapra) B-678 B-678C-8AC B-678M
KoMn/ieKTyewaa paxera C-5C, C-8BC C-8AC, C-8U C-8I4M, C-8ACM
raóapuTbi, MM CnM53,96x1x82,51 max
Macca, kt 0,28 0,28 0,28
B3BOfl9lHHe cpaKTopbi:

nnHeííHoe ycKopeHine npw nycKe, m/c2 400 400 400
nwHeüHoe ycxopeHMe nocne AYT, m/c2 MMHyc 60-230 MMHyc 60-230 MMHyc 60-230
yrnoean CKopocTb, paa/c 63-722 63-722 63-722

BpeMs cpaóaTbiBaHMA, c 1±0,2 0,7±0,2 1,2±0,3
TeMnepaiypHbift ananasoH npMMeneHMa, "C ±60 ±60 ±60
BepOSITHOCTb 6e3OTKa3HOM paÔOTbl 0,98 0,98 0,98

Index V-678 V-678S-8AS V-678M
Carrier S-5S, S-8VS S-8AS, S-8Ts S-8TsM, S-8ASM
Dimensions, mm CnM53.96x1x82.51 max
Weight, kg 0.28 0.28 0.28
Arming factors:

booster acceleration, mps3 400 400 400
sustainer acceleration after midcourse, mps2 minus 60-230 minus 60-230 minus 60-230
angular speed, rad/sec 63-722 63-722 63-722

BpeMs cpaSaibiBaHMH, c 1±0.2 0.7±0.2 1.2±0.3
Operational temperatures limit, "C ±60 ±60 ±60
Reliability level 0.98 0.98 0.98

BapbiBaTenb B-24A The V-24A fuse
npeflHasHaseH aba KOivin- 

neKTauMu HeynpaBnneMOíí 
aBuauMOHHOùi paKeTbi C-24 6.

BapbisaTejib ronOBHoii, Me- 
xaHUMecKUM, c orHeBoii 14e- 
nbto nonynpeAOxpaHmenb- 
Horo Tuna, c AanbHUM B3Be- 
AeHneM Ha nwpoTexHHHecKOM 
npwHpMne, MTHOBeHHoro h 
aaMenneHHoro AeùicTBWii.

BspbisaTeab bsboamtch opn 
BO3AetÎCTBMM BMHeMHOrO yc- 
KopeHMB npn nycKe paKeibi.

npw BCTpene c nperpaAOM, B 3aBWCWM0CTM OT yC/lOBMM
BCTpenn, xano HaKanbieaeT Kancionb-BocnnaivieHMTenb noA 
AeücTBweM peaKUMOHHoro, UHepuwoHHoro yasphmkob nnn 
ÖOKOÖOMHOTO HHepnuoHHoro KOBbpa.

Ot Kancionfl-BOcnnaMeHMTenA cpaôaTbiBaei ornesan pens 
MTHOBeHHO MBH C OAHHM M3 AByX 3aMeAB6HMM B 3aBMCMM0CTM 
OT yCTaHOBKM AeMCTBMH.

The warhead-placed me­
chanical fuse is part of the 
S-24B air-launched rocket and 
has a semi-safety-activated 
ignition train and a pyrotechnic 
instant- and delayed-action 
remote arming systems.

The fuse is armed by axial 
booster acceleration.

As the missile hits an 
obstacle, the target sensors 
- the tip of the impact, iner­
tial, or side-impact one - 

pins the electric primer to activate the ignition train.
Depending on the settings, the ignition train is activated 
instantly or after a delay (the operator can choose between 
two delay time values).

Basic Characteristics

TaÖapMTbl, MM 080x239,5max Dimensions, mm 080x239.5max
Macca, Kr 2,65 Weight, kg 2.65
B3B0aSUAMM <t>aKTOp: Arming factor:

riMHeiiHoe ycKopeHMe, m/c2 200 min minimal acceleration, mps3 200
AaribHOCTb BSBefleHMA, M 350-550 Arming distance, m 350-550
Ymbl HyBCTBMTenbHOCTM Sensitivity angle (deflection from
(ot HopManM K nperpaae), rpaa ■ 0-90 the perpendicular to the obstacle), deg. 0-90
BpeMS cpaôaTbiBaHMSi, c: Delay time, sec:

npM ycTaHOBKe Ha «M» 0,007 M-setting 0.007
npM ycraHOBKe Ha «B» 0,014 B-setting 0.014

TeMnepaTypHbiM AManaaoH npMMeneHMH, ’C ±60 Operational temperature limits, ’C ±60
BepOMTHOCTb 6e3OTKa3HOM paÖOTbl 0,98 Reliability level 0.98

Tpynna 13 Boenpnnacbi. fioesbie nacra paxer h aapbiBMaibie semecTBa Group 13 Ammunition and explosives



6oenpnnacbi BOopyxeHMH CyxonyTHbix boück Army Munitions

BspbiBaTenbHbie ycTpoÊicTBa 
y-402, y-402-1

The U-402, U-402-1 
detonation devices

npe/jHasHaMeHbi ansi KOMoneKTauHM 5H HeynpaenneMOM 
aBuaitnoHHOii paxeTbi C-8T(C-8TM) Kyiviy.n9THBHoro AeriCT- 
bma, TaHaeMHoro Tuna.

COCTOBT H3 rOJlOBHOlî H3CTI4 - MH0r03JieM6HTH0r0 nb630- 
aneiapHMecKoro ztaTHMKa uenn (nr) Ÿ-402 (Y-402-1 ) h aohhom 
Mac™ - ÜWM B-5KH2, aneKipunecKas CB«3b wiexAy KOiopbiMM 
oôecneHHBaeTCA TOKonpoBo- 
ARmi/iMM actstiamm BH h BY.

fio npMHLtwny AetiCTBnA BY 
nbe303neKTpn4ecKne, npe- 
floxpaHMTenbHoro Tuna, 
MrHOBeHHOrO M HHepU,HOHHO- 
ro fleùiCTBHfl c AæibHkiM 
B3Be/ieHneM Ha nnpoTexHn- 
necKOM npnHitnne.

flWM BY B3BOAHTCH npn 
BO3AeùiCTBnw JWHeuiHoro yc- 
KopeHHH ripn nycxe n Ha no- 
Jieie paxeTbi AnnTenbHocTbio 
ne Menee 0,1c.

flpn BCTpene c nperpaAOii nbe3O3neKTpnHecKnii asthuk bbi- 
paSaibiBaeT nMnynsc Hanpaxenuis, Bbi3biBatomnii cpaOaibiBa- 
HHe 1/13/2, b HMM, OT KOTOporo cpabaTbieaeT AeTOHaTop ilI4M.

B cnysae OTcyrcTBna aneKTpnHecKoro MMnyjibca ot abthh- 
Ka penw - W3fl b flWM moxct cpaôaTbiBaTb ot aowctbhs 
HHeppnoHHoro nnKBHABTopa.

npw 3acipeBaHMM paxeTbi b nycKOBOM ônoxe B3BeAeHne 
flWM ne npon3OÜAeT, t.k. AhHTenbHOCTb acîîctbma nnnetÎHOro 
ycKopeHMB b 3tom cnynae He npeBbiiuaeT 0,1c, 6noKnpyiomMii 
MexaHM3M noA AeücTBHeM npyxMHbi noAHHtvteTca h sacTono- 
puiT abhxok b cnyxeÔHOM nonoxennri.

The safe piezoelectric detonation instant-action inertial 
devices are part of the tandem shaped-charge warhead of the 
S-8T(S-8TM) air-launched rocket and have a pyrotechnic 
remote arming system.

The devices include a warhead-placed part (a multielement 
piezoelectric (PG) U-402 (U-402-1) target sensor) and a bot­

tom-placed part (the V-5KP2 safety and arming device), elec­
trically connected through the warhead.

The detonation device is armed by axial booster and sus­
tainer acceleration no shorter than 0.1 sec.

As the missile hits an obstacle, the piezoelectric target sen­
sor feeds the spark electric primer to activate the ignition train. 
If the missile misses the target, the warhead is detonated by 
the inertial self-destruction system.

If the missile is stuck inside the launch container, the accel­
eration is shorter than 0.1 sec, which does not arm the safety 
and arming device.

faôapHTbi, mm : Dimensions, mm :
nr y-402-1 075,5 x27,6 max PG U-402-1 075.5 x27.6 max
nr y-402 075,5x25,46 max PG U-402 075.5 x25.46 max
nWM B-5KH2 043x45 PIM V-5KP2 043 x45

(6e3 AeTOHaiopa) (without primer)
Macca, kt: Weight, kg:
nr y-402-1 <nry-402) 0,080 PG U-402-1 (PG U-402) 0.080
HUM B-5Kn2 0,120 PIM V-5KP2 0.120

B3BOAAIAMÜ 4>aKTOp: Arming factor:
riMHeiiHoe ycxopeHue, m/c2 320 acceleration, mps2 320

BpeMs AanbHero B3BeAeHnn, c 1,0-1,8 Remote arming time, sec 1.0-1.8
Ymbi HyBCTBHTenbHOCTn Sensitivity angle (deflection from
(ot HopMann k nperpaae), rpan- 0-80 the perpendicular to the obstacle), deg. 0-80
TeMnepaTypHbiii pexviM npuMeHeHun, °C ±60 Operational temperature limits, °C ±60
BepOATHOCTb 6e3OTKa3HOli paSOTbl 0,99 Reliability level 0.99

BspbiBaTenb B-5K
npeAHa3HaH6H ABA komh- 

neKTauMH HeynpaermeMbix 
aBMaunoHHbix paxeT C-5K, 
C-5KO, C-5MO.

BapbiBaTenb tojiobhom, Me- 
xaHUHecKMii c omeBori genbio 
HenpeAOxpaHMTenbHoro Tu­
na, c AanbHMM B3BeA6HneM, 
onpeAenneMbiM okohhahhcm 
aKTHBHoro ywacTKa TpaeKTo- 
pwri (AYT).

BapbiBaTenb B3BOAHTCA npn

The V-5K fuse

ass 133

The warhead-placed me­
chanical fuse is pert of the 
rotation-stabilized S-5K, 
S-5KO, S-5MO sir-laun­
ched rockets and has a dis­
tance-sensitive remote 
arming system.

The fuse is armed by axial 
and centripetal accelera­
tion in midcourse. As the 
missile hits an obstacle, 
the target sensor - the tip
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BspbiBaienn SoenpkinacoB Fuses

BO3,qeiiCTBMu nuHeiiHoro n LteHTpocTpeMMTeAbHoro ycxope- 
hmm Ha AYT

npH BCTpene c nperpaaoii, b aaBMCMMOCTM ot ycAOBMM 
BCTpeHM, xano HaxaAbisaeT xancxjAb-AeTOHaTop doa aomct- 
sweM peaKUHOHHoro, MHepuMOHHoro yqapHHKOB mam 6oko- 
Somhoto MHeppHOHHoro xoAbpa. Ot xancxiAn-AeTOHaTopa 
cpaSaTbiBaei OTHeBaa penb.

npw 3acTpesaHHM paKeTbi b nycxoBOM Snore npeAOxpaHM- 
TenbHbiii MexaHM3M BoaepamaeTcn b mcxoahos cocToaHHe, 
t.k. paxeTa He ycneeaeT HaSpaTb HeoSxo/jMMbix oSopotob.

of the impact, inertial, or 
side-impact one - pins the 
electric primer to activate 
the ignition train.

If the missile is stuck inside 
the launch container, the 
centripetal acceleration does 
not reach the safety thresh­
old value, which does not 
arm the fuse.

raSapMTbl, MM 040x119 Dimensions, mm 040x119
Macca, xr 0,170 Weight, kg 0.170
BaBOflflmwe <t>axTopbi: Arming factors:

AHHeiiHoe ycKopenne, m/c2 470 min minimal acceleration, mps2 470
ymoBaa cxopocTb, paa/c 200 min minimal angular speed, rad/sec 200

flaAbHOCTb B3BefleHUA, M 110-400 Arming distance, m 110-400
Ymbi HyBCTBUTenbHOCTn Sensitivity angle (deflection from
(ot HopMann k nperpape), rpap. 0-60 the perpendicular to the obstacle), deg. 0-60
TeMnepaTypHbiii pexMM npuMeHeHna, 'C ±60 Operational temperature limits, ‘C ±60
BeposTHocTb 6e3OTKa3Hoii paSoTbi 0,985 Reliability level 0.985

BspbiBaTejibHoe ycTpoucTBO B-5Kn 1 The V-5KP 1 detonation device
npeflHa3Ha4eH0 ana xoMnAexTauMM BH neynpaBnaeMbix 

aBnapMOHHbix paxeT C-5Kn, C-5KTIB, C-8KO, C-8K0M.
COCTOMT M3 rOAOBHOM HaCTM - OCeBOTO OflHOaAeMeHTHOrO 

nbesoonexTpMHecxoro paTHMxa pe- 
am 9-K2-608 M aohhom HaCTM (flMM) 
9-K1-608M, SAexTpMHecxaa CBA3b Me- 
xpy xoTopbiMM oSecneHMBaeTca toxo- 
npoBopamMMM aeraAAMM BH m BY.

TIMM BY B3B0AMTCA npM B03ACM- 
ctbmm AMHeMHoro ycxopeHMn npM 
nycxe m Ha noAere paxeTbi aam- 
TeAbHOCTbK? He MeHee 0,1c.

npM BCipene c nperpaAOM nbeso- 
3AexTpnHecxMM asthmx penn Bbipa- 
SaTbieaeT MMnyAbc HanpaxeHMA, 
Bbi3biBaK)U4MM cpabaTbisaHMe MC- 
xpoBoro aAexTpofleTOHaTopa
(MOA) b nMM, ot Hero cpaSaTbieaeT AeTOHaTop I1MM.

B cAyaae OTcyrcTBMa 3AexTpnaecxoro MMnyAbca ot a8thm- 
xa peAM - MO/J b flMM MOxeT cpaSoTaTb ot cpaSaTbiBaHMa 
MHeppMOHHOTO AMXBMASTOpa.

npM 3acTpesaHMM CHapapa b nycxosoM SAoxe B3BeAeHMe FlMM 
He npoM3OMAeT, t.x. AAMTeAbHOCTb asmctbha oceBoro ycxopeHMa 
b 3tom CAyaae He npeBbiwaeT 0,1c, SAOKnpyoipriM MexaHM3M 
noA AeMCTBMeivi npyxMHbi noAHMMeTca m sacTonopnr abmxox, 
nepexpbiBaxiLpMM orHeeyio penb flMM, b CAyxeSHOM hoaoxchmm.

The safe piezoelectric detonation instant-action inertial 
device is part of the warheads of the S-5KP, S-5KPB, S-8KO, 
S-8KOM air-launched rockets and has a pyrotechnic remote 

arming system.
The devices include a war­

head-placed part (a single-ele­
ment piezoelectric 9-K2-608 
target sensor) and a bottom- 
placed part (the 9-K1-608M 
safety and arming device), elec­
trically connected through the 
warhead.

The detonation device is armed 
by axial booster and sustainer 
acceleration no shorter than 
0.1 sec.

As the missile hits an obsta­
cle, the piezoelectric target sensor feeds the spark elec­
tric primer to activate the ignition train. If the missile 
misses the target, the warhead is detonated by the iner­
tial self-destruction system.

If the missile is stuck inside the launch container, the accel­
eration is shorter than 0.1 sec, which does not arm the safety 
and arming device.

Tpynna 13 6oenpnnacbi, 6oeBbie nac™ paxeT w BapbienaTbie semecTBa

TaSapuTbi, mm: Dimensions, mm:
9-K2-608 021,8x75 max 9-K2-608 021.8x75 max
9-K1-608M 043x45 9-K1-608M 043x45 (without

(6e3 aeTOHaTopa) primer)
Macca, xr: Weight, kg:

9-K2-608 0,038 9-K2-608 0.038
9-K1-608M 0,120 9-K1-608M 0.120

B3BOASIAMM 4>aKTOp: Arming factor:
AMHeMHoe ycKopeHMe, m/c2 320 min minimal acceleration, mps2 320

BpeMn flanbHero B3eeaeHMfl, c 1,0-1,8 Remote arming time, sec 1.0-1.8
Ymbl HyBCTBMTeAbHOCTU Sensitivity angle (deflection from
(ot HopMann x nperpaae), rpaa. 0-75 the perpendicular to the obstacle), deg. 0-75
TeMnepaTypHbiii pexuM npuMeneHMB, "C ±60 Operational temperature limits, ‘C ±60
BepOSTHOCTb 6e3OTKa3HOM paSOTbl 0,98 Reliability level 0.98
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Eoenpmacbi Boopyxenna CyxonyrHbix bomck Army Munitions

BspbiBaTenbHbie ycipowcTBa 
K aBHaUHOHHblM ÓOMÓaM

Fuses for air-bombs

ABkiauuioHHoe B3pbiBaTenbHoe 
ycTpoíícTBO ABY-581

The AVU-581 air ordnance 
detonation device

npeflHasHaseHO ana noapbiaa ocKonoHHO-rjiyracHbix aana- 
6om6 0<t>A5-250lilH, O0A5-5OOLUH c TopMOSHbiMM yCT- 
poficTBaMw, npMMeHaeMbix c caMoneTOB MnF-21, MnF-23, 
MmT-27, Mur-29, Cy-7, Cy-17, Cy-25, Cy-37, Ty-22 c Manbix 
M npeflenbHO Manbix BbicoT.

The detonation device is used as part of the OFAB-250ShN, 
OFAB-500ShN high-explosive/fragmentation aerial bombs 
with brake flaps, dropped from the MiG-21 Fishbed, MiG-23 
and MiG-27 Flogger, MiG-29 Fulcrum, Su-7 and Su-17 Fitter, 
Su-25 Frogfoot, Su-37, and Tu-22 from low altitudes.

1 - BsptiBaTenb;
2 - ynpeanTenb;
3 —KOMMyrnpytoLuuil MexaHM3M;
4 - aneKTpnHecKoe nycKOBoe 
ycrpoCiCTBO SHY;
5 - flaTHUK pahoTbi Topwosa;
6 - 6noK nuTamiA;
7 - MexamiHecKoe nycKOBoe 
ycrpoMCTBO Mfiy;
8 - xryT

1 - Fuse;
2 - Prediction mechanism;
3 - Commutator;
4 - Electric launching machine ;
5 - Brake flap sensor;
6 - Power supply unit;
7 - Mechanical launching 
machine;
8 - Connection cable

TaKTHKO-TeXHUHeCKHe XapaKTepMCTMKM Basic Characteristics

Tun CBA3M C HOCMTeneM
Mny any

Bboä b aeûcTBue napaujiOTa, c 1,2 1,2
BasefleHue B3pbiBaTenn no uenn 
ôonbiiioro uiTypMOBoro saMeanennn, c 2,1 2,1
Bbibpoc nwaepa ynpeflMTenq, c 2,7 2,7
flocTaHOBKa ABuxKa b ôoeBoe 
nonoxenne, c 5,4 4,2
B3BeaeHue B3pbiBaTenA no uenn 
MrHOBeHHOrO fleÑCTBMA, c 5,7 4,5
BpeMA uiTypMOBoro 3aMezyieHun, c 20-32 20-32
ßnuHa ruÔKOü cba3h nnnepa, m 5 5
PaßOHuü fluana3OH TewnepaTyp, ‘C OT -60 OT -60

Macca, kc
flo +150 

6,8
no +150

6,8
BepOATHOCTb 6e3OTKa3HOÜ paboTbi 0,98 0,98

Connection with carrier
mechanical electric

Parachute release 
delay, sec 1.2 1.2
Mainstream fuse 
arming delay, sec 2.1 2.1
Predictor rod release delay, sec 2.7 2.7
Arming delay, sec 5.4 4.2
Instant arming delay, sec 5.7 4.5
Mainstream arming delay, sec 20-32 20-32
Predictor rod cable connection 
length, m 5 5
Operational temperatures 
range, 'C -60 to+150 -60 to+150
Weight, kg 6.8 6.8
Reliability level 0.98 0.98

ABMaqkioHHoe B3pt>iBaTenbHoe 
ycTpoiicTBO ABY-582

flpeflHasHaHeHO ana noapbisa SeTOHoboMHOvi aBuaöoM- 
6bi 5ETA6-500LU c T0pM03HbiM ycTpoücTBOM, npriMerme- 
mom ccaMoneTOB MhF-21, MmT-23, MuT-27, MnF-29, Cy-7, 
Cy-17, Cy-25, Cy-37, Ty-22 c Manbix n npeaenbHO Manbix 
BblCOT.

The AVU-582 air ordnance 
detonation device

The detonation device is used as part of the BETAB-500Sh 
concrete-piercing aerial bomb with brake flaps, dropped from 
the MiG-21 Fishbed, MiG-23 and MiG-27 Flogger, MiG-29 
Fulcrum, Su-7 and Su-17 Fitter, Su-25 Frogfoot, Su-37, and 
Tu-22 from low altitudes.
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Bspbiearenn öoenpuinacoB Fuses

1 - B3pbiBaTenb;
2 - KOMMyrnpyioujnii MexaHuaM;
3 - aaeKTpnHecKoe nycKOBoe 
ycTpoiicTBo;
4 - aaiHUK paSoTbi TOpMOsa;
5 - 6bok nrrramw;
6 - xryr

1 - Fuse;
2 - Commutator;
3 - Electric launching machine;
4 - Brake flap sensor;
5 - Power supply unit;
6 - Connection cable

TaKTHKO-TexHMHecKMe xapaKrepucTWKw Basic Characteristics

Bboa b AeücTBMe napawioTa, c 1,2
B3BeaeHne BspbisaTenn no
uenw óonbujoro saMeanenne, c 2,1
3anycK ochobhoto «anana
6o.nbworo aaMe/yiennrt, c 3,9
3anycK Ayónnpyioiuero «anana
óonbiuoro aaMeanennn, c 4,2
nocTanoB«a ßBux«a b Soesoe nonoxenne, c 4,5 
BKnionenne paaroHHoro ABMraTene,
OTKnionenne napatuiOTa, c 7,2
BpeMfl bonbiijoro saMeitnennn, c 20-32
PaóoHMñ ananaaoH Tewneparyp, 'C ot-60ao +100
Macca, Kr 4,8
BepOATHOCTb 6e30TKa3H0ñ paÖOTbt 0,98

Parachute release delay, sec 1.2
Mainstream fuse arming delay, sec 2.1
Mainstream fuse arming channel 
onset delay, sec 3.9
Backup mainstream fuse arming 
channel onset delay, sec 4.2
Arming delay, sec 4.5
Booster onset, parachute offset 
delay, sec 7.2
Mainstream arming delay, sec 20-32
Operational temperatures 
range, ’C -60 to+100
Weight, kg 4.8
Reliability level 0.98

ABMaqMOHHoe B3pbiBaTenbHoe 
ycTpoiicTBo y-563

The U-563 air ordnance 
detonation device

npeAHasnaneHO Ann noflpbiea aBnaöoMÖbi OAAB-500TIM 
c TopMO3HbiM ycTpoPícTBOM, npuMeHAeMOü C CaMOneTOB 
Mur-21, Mur-23, Mur-27, Mwr-29, Cy-7, Cy-17, Cy-25, Cy-37, 
Ty-22 c Manbix w npeAenbHO Manbix BbicoT.

The detonation device is used as part of the ODAB-500PM 
fuel-air-explosive aerial bomb with brake flaps, dropped 
from the MiG-21 Fishbed, MiG-23 and MiG-27 Flogger, 
MiG-29 Fulcrum, Su-7 and Su-17 Fitter, Su-25 Frogfoot, Su-37, 

and Tu-22 from low alti­
tudes.

1 - nepBHHHbirt BapbiBarenb;
2 - BTOpMHHblii B3pblB3Tenb;
3 - KOMMyrnpyramnii Mexann3M;
4 - ynpeAmenb;
5 - aaT4HK paboTbi TopMO3a;
6 - 6noK nnTaHMA;
7 - xryr

1 - Primary fuse;
2 - Secondary fuse;
3 - Commutator;
4 - Prediction mechanism;
5 - Brake flap sensor;
6 - Power supply unit;
7 - Connection cable



Eoenpmacbi BoopyxeHMA CyxonyiHbix bomck Army Munitions

Bboa b AeñcTBne napaujioia, c 1,2 Parachute release delay, sec 1,2
Bbiöpoc riMAepa ynpeAmenA, c
B3BeAeHne abmxkob nepskinnoro

4,2 Predictor rod release delay, sec 4,2

sspbiBaienA h AByx cociaBHbix Macreii Primary arming delay, sec 4,5
BTopnHHOro BspbiBaienn, c
B3BeAeHne abhxkob AByx cociaBHbix nacieñ

4,5 Secondary arming delay, sec 5,1

BTopnHHoro BspbiBaienq, c 5,1 Impact/delayed-action arming, sec 6,0

B3BeAeHne BspbiBaieneñ no genu Secondary fuse activation delay, sec 0,13-0,20
MmoBeHHoro n 3aMeAnennoro asüctbua, c 
BpeMA 3aMeAnennA btophmhoto

6,0 Predictor rod cable connection 
length, m 2,8B3pbiBaienA, c 0,13-0,20

Anima rnóKoñ cba3h nnAepa, m 2,8 Operational temperatures range, ’C -60 to +80
PaôoHHùt AuanasoH TeMuepaiyp, "C 
Macca, Kr

OT -60 AO +80
15

Weight, kg 15

BepOATHOCTb 6e3OTKa3HOÜ paÓOTbl 0,97 Reliability level 0,97

BspbiBaTenbHoe ycTpowcTBO 
(AB-733, Y3-732, YP-730)

The AV-733/UZ-732/UR-730 
detonation device

yP-730, Ÿ3-732, AB-733 npezmasHaneHbi ajia Bbiflann no- 
poxoBbix MMnynbCOB n noApuiBa beiOHoboiíHOM asnaSoMöbi 
BETA5-20, npuMeHsteMOM b cocíase Kacceibi P5K-500 c ca- 
MOneiOB MnT-21, MuF-23, MhF-27, MuF-29, Cy-7, Cy-17, 
Cy-25, Cy-37, Ty-22.

The UR-730/UZ-732/AV-733 detonation device is used as 
part of the BETAB-20 concrete-piercing submunition of the 
RBK-500 cluster aerial bomb, dropped from the MiG-21 
Fishbed, MiG-23 and MiG-27 Flogger, MiG-29 Fulcrum, Su-7 
and Su-17 Fitter, Su-25 Frogfoot, Su-37, and Tu-22.

1 - B3pbiBaienb AB-733;
2 - ycTpoñCTBO sanycKa Y3-732;
3 - ycTpoiicTBO 
pacnaKOBKn yP-730

1 -The AV-733 fuse;
2 -The UZ-732 launching 
machine;
3 - The UR-730 unpacker

YCTpOMCTBO
pacnaKOBKn YP-730

npeftHaaHaseHO Ann BbiAann orueBoro 
nMnynbca Ha Bbibpoc napaujoia SeiOHO- 
öoÜHOÜ aBMaßoMÖbi BETAB-20, npuMe- 
HneMoui b paaoBoü 6om6obom Kacceie 
PBK-500.

The UR-730 
unpacker

The device activates the parachute 
release fire train of the BETAB-20 concrete­
piercing submunition of the RBK-500 clus­
ter aerial bomb.

Basic Characteristics

BsBOßflmwe (paKTopbi:
Aaenenne, Mfla
Anme/ibHOCTb He Menee, c
TeMoeparypa He Menee, *C

BpeMH saMenneHMH, c
PaöOHMü fluanasoH TeMuepaiyp, 'C
Macca, r
BepOHTHOCTb 6e3OTKa3HOÜ paÖOTbl

1,3-6,0 
0,005 
+300
1,8-2,7
OT -60 AO +80 
45
0,995

Arming factors:
Pressure, MPa
Minimal duration, sec
Minimal temperature, ‘C

Delay time, sec
Operational temperatures range, 'C
Weight, g
Reliability level

1,3 to 6,0 
0,005 
+300 
1.8-2.7 
-60 to +80 
45
0,995

mura ess 1325Bon
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ßspbiBaienn öoenpnnacoB Fuses

yCTpOMCTBO
3anycKa VP-732

The UR-732 
unpacker

FlpeflHasHaHeHO zw Bbiaann orHeBoro uwinyribca Ha aanycK 
paaroHHoro ABnraieziA 6eTOHo6oüHoü aBnaöoMÖbi BETAB-20, 
npHMeHaeMoCi b pasoBOü öomöoboü Kaccere PBK-500.

The device activates the booster onset fire train of the 
BETAB-20 concrete-piercing submunition of the RBK-500 
cluster aerial bomb.

Basic Characteristics

B3B0flnmne rpaKTopbi:
Aaenenne, Mila
ßnuienbHocTb He Menee, c
TeMnepaiypa He Menee, ’C

Yckinwe BspbiBa neKw, H
BpeMH aaMeaneHMH, c
Paßonnü Auanaaon reMnepaiyp, ‘C
Macca, r
BepOBTHOCTb 6e3OTKa3HOÍÍ paÓOTbl

14-21
0,003
+ 1400 
100-500
3,5-4,8
or -60 AO +90
80
0,985

Arming factors:
Pressure, MPa 14 to 21
Minimal duration, sec 0,003
Minimal temperature, 'C + 1400

Force on safety check, N 100-500
Delay time, sec 3,5-4,8
Operational temperatures range, ‘C -60 to +90
Weight, g 80
Reliability level 0,985

ycipoMCTBO 3anycKa yP-732
The UR-732 unpacker

BspbiBarenb AB-733
The AV-733 fuse

BapbiBaTe/ib AB-733 The AV-733 fuse
lipeßHaaHaHeH an a noflpbiBa SeioHoboríHoCí aenaSoMöbi 

BETAB-20, npuMeHitewioü b paaoBoü öomöobom KacceTe 
PBK-500.

The fuse detonates the BETAB-20 concrete-piercing sub­
munition of the RBK-500 cluster aerial bomb.

B3BOflninne rpaKTopw:
Aaenenne, MFla
AnMTenbHocTb He MeHee, c
TeMoeparypa He Menee, ‘C

BpeMH caMonnKBn«auun, c
BpeMs 3aMe/vieHMa, c
PaOoHMii fluanaaon TeMnepaiyp, ’C
Macea, r
BeposTHOCTb 6e30TKa3H0ii paôOTbi

9-40
0,1-0,3
1400
8,5-17,0 
0,001-0,005
OT -60 ao +90 
185
0,98

Arming factors:
Pressure, MPa
Minimal duration, sec
Minimal temperature, 'C

Self-destruction time, sec
Delay time, sec
Operational temperatures range, ‘C
Weight, g
Reliability level

9 to 40 
0.1 to 0,3 
1400 
8,5-17,0 
0,001-0,005 
-60 to +90 
185
0,98
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Eoenpmacbi eoopyxenua CyxonyrHbix boück Army Munitions

KoHTaKTHoe B3pbiBaTenbHoe 
yCTpOÉÍCTBO nBy-1-1

The PVU-1-1 impact 
detonation device

npe/iHa3Ha4eHO ana KOMnneKTaunn ManoraSapwTHbix npo- 
TMBOTaHKOBblX KyMyBATMBHblX aBMaÔOMÔ PITAES-1M KaCCeTHO- 
ro CHapHxeHMB.

COCTOHT 143 rOTIOBHOii HaCTM - Hbe303.neKTpHHeCK0r0 AaT- 
HUKa pean r-684 n ziohhom Mac™ - npeaoxpaHi4TenbHO-nc- 
nonHWTenbHoro MexaHH3Ma fl-684-1, aneKrpuHecKaa csnsb 
Mexyjy KOTopbiMM oSecneHMBaeTcst nepes MeTanawHecKMe 
aeTanw asnaSoMÔ.

fio npnHu,nny zjeíícTBna B3pbiBaienbHoe ycTpoiicTBO - nbe- 
3O3neKTpnHecKoe, c nupoTexHUMecKwvin aneMeHTawn b chc- 
T6Me B3BefleHi4R H caMoni4KBi4fl,aum4.

HivieeT oflHy cieneHb npeaoxpaHeHkiq, KOTopan CHMMaeicn 
npH Bbiôpoce aBuaôoMÔ M3 KacceTbi 3a cneT BO3aet4CTBi4n 
npo/iyKTOB paapbiBHoro sapada (oaHOBpeivieHHO aaBaeHMn m

leMnepaTypbi) Ha nnponpn- 
6MHI4K b fl-684-1.

npn BCTpese asiiaôoMôbi 
c nperpapoii nbeaoaaTHkiK 
r-684 BbiflaeT mvinyabc Ha- 
npqxeHMs, BbisbisaiomMii 
cpaSaTbiBaHwe kiCKpoBoro 
3/ieKTpozieTOHaTopa, a ot He­
ro 14 BbixoflHoro aeTOHaropa 
b fl-684-1.

B cnyMae OTKaaa ot nse3O- 
ZjaTHHKa (peaKu,i4OHHoe aerí- 
CTBwe) fl-684-1 cpaSaibiBa- 
eT ot nHepui4OHHoro yflapHM- 
Ka nni4 no nenw caivionkiKBki- 
ZiauMW.

The piezoelectric detonation device with pyrotechnical 
arming and self-destruction elements is used as part of the 
PTAB-1M shaped-charge antitank submunition of cluster aer­
ial bombs.

The detonation device includes the warhead-placed G-684 
piezoelectric generator and the D-684-1 bottom-placed safe­
ty and arming device, electrically connected through metal 
parts of the projectile.

The safety check factor is gas pressure and temperature 
upon the container opening. The sensitive element is the 
pyrotechnical sensor inside the D-684-1.

If the mainstream piezoelectric sensor fails, the D-684-1 is 
activated by an inertial percussion mechanism or by the self­
destruction system.

raSapHTbi, mm: Dimensions, mm:
r-684 038,6x55 G-684 038,6x55
fl-684-1 036x40 D-684-1 036x40

Macea, kt: Weight, kg:
r-684 0,037 G-684 0,037
fl-684-1 0,085 D-684-1 0,085

flapaMeTpbi ann B3BeaeHnn (min): Arming factors:
AasneHne, Mila 1,3 minimal pressure, MPa 1,3
TeMnepaTypa, "C 300 minimal temperature, ‘C 300
annreabHOCTb, mc 5 minimal duration, msec 5

BpeMs B3BeaeHUA, c 0,4-0,9 Arming time, sec 0,4-0,9
yrnoBaa HyBCTBHTenbHOCTb Angular sensitivity area
(ot HopManM k nperpaae), rpaa. 0-75 (from the perpendicular to the target), deg. 0-75
BpeMa caMonnKBnaaunM, c 20-40 Minimal self-destruction time, sec 20 to 40
BepOATHOCTb 6e3OTKa3HOñ paÔOTbl 0,98 Reliability level 0,98

iss 1325 Bomb
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BspbiBaienn ôoenpnnacoB Fuses

nporpaMMHO-KOMMyTwpytomee 
ycTpoücTBO 9AM-3593 «AccfcanbT»

npeflHasHaHeHO Ann ôoMôoBbix KacceT c 6eTOHo6oiiHbiMM 
aneMeHTaMM. Bbiflaua aneKTpwMecKnx komsha no nporpaMMe 
pacnaKOBKH ôomôobwx KacceT.

The 9DI-3593
Asfalt programmer

The programmer generates electric command signals to 
unpack the cluster container of a concrete-piercing cluster 
bomb.

flwaMeTp, mm
BblCOTa, MM

105
175

(IporpaMMHO-KOMMyTupyiOLnee 
ycTpoiicTBO 9EI4-3584 «AjiMa3-2»

The 9EI-3584
Almaz-2 programmer

npeflHasHaieHO Ann SomSobbix KacceT c ocKonoHHbiMM 
aneMeHTaMM. BsiAana aneKTpriHecKnx kombha no nporpaMMe 
pacnaKOBKH 6om6obbix Kaccer

The programmer generates electric command signals to 
unpack the cluster container of a fragmentation cluster 
bomb.

fluaMerp, mm
BblCOTa, MM

105
175

Diameter, mm
Height, mm

105
175

nporpaMMHO-KOMMyTwpyjoLqee 
ycTpoiicTBO 9EH-3570 «Hanpfl>KeHMe-2»

The 9EI-3570
Napryazhenie-2 programm

DpeflHasHaHeHo abb 6om6obbix KacceT c ocKonoHHo-<t)y- 
racHbiMn aneMeHTaMn. Bbi/jasa aneKTpnHecKnx kombha no 
nporpaMMe ôomôobbix KacceT.

The programmer generates electric command signals to 
unpack the cluster container of a high-explosive/fragmenta- 
tion cluster bomb.

flnaMeTp, mm
BblCOTa, MM

105
175

Diameter, mm 105
Height, mm 175

Tpynna 13 Boenpnnacbi, ôoeBbie wacTw paKeT w B3pbiBHaTbie BemecTea Group 13 Ammunition and explosives



OBOJIOMKM M FMJlb3bl
APTMJ1J1EPMMCKMX BbICTPEJlOB

jïj'jl» SJ-iaiL =75

OôonoHKa - 3to anewem CHapwa, npeAHa3HaHeHHbiM ans, 
pa3MetueHW9 CHapexeHMA, HaHeceHMA nopaxeHMA penu m 
MMeeT 4>opMy, oôecneHWBatoujyio npoHHocTb cHapwa npw 
BbiCTpene m ycTOÎÎMMBOCTb b noneTe.

CHapHflbi, BHyrpn oôoaohkm KOTopbix (b KaMope) pasMema- 
btca CHapAxeHne, HaasiBatOTCA KaMopHbiMM. KaMopa CHapa- 
flOB no CBoeii <t>opMe moxot ôbiTb urninHapusecKan, kohmao- 
CKan m/im KOMÔMHapMeùi pminHflpa, yceneHHoro KOHyca m 
oxMeanbHOM naCTM. y SpoHeôoüHbix CHapAAOB Manoro Kann- 
6pa KaMopa m CHapAxeHMe Moryr OTcyrcTBosaTb, noaTOMy 
TaKne CHapaubi Ha3biBaiOTCA 6ecKaM0pHbiMM. Oôo/iohkm m3- 
roTaBBUBaiOTCH m3 CHapaAHbix yrnepoflucTbix m jierupoBaH- 
Hbix CTa/ieùi a TaKxe m3 CTanucToro nyryHa.

OSoaohkm CHapHQOB ôbisaiOT nenbHOKopnycHbie m cSopHbie.
UejibHOKopnycHbie oôoaohkm coctoat m3 oahom Aeraam - 

KOpnyca, naroTOBneHHoro ujTaMnoBKOM c MexaHMHecKOM 06- 
paôoTKOM. B toaobhom mam aohhom nacTM oôonoHKa MMeeT 
pesbôoBoe OTBepcTMe /via npMCoeAHHeHMA BspbiBaTeAA, 
Tpaccepa m APyrMx aneMeHTOB.

CôopHbie oèonoHKM Moryr coctoatb M3 AByx - HeTbipex ne- 
TaneM KOpnyca c apmbmhthom toaobkom, nepexoAHOM btvakm, 
3ana.nbHoro CTaxaHa, ôpoHeôoMHoro m ôaAAMCTMHecKoro Ha- 
KOHeHHMKa, BBMHHMBaeMoro flHa, 3arnyujeK.

Be/iyman nacTb CHapAAa oSecnesuBaeT npaBMAbHoe Beae- 
HMe CHapAAa no Kanany ctboab npM BbicTpeae. Ona BKAiOHaeT: 
eeflyiuMe mam oÔTiopMpyiOLLiMe hoackm (KO/ibi/a), peHTpMpyio- 
iHMe yTonmeHMA, noAAOHbi, BeAymne BbicTynbi (iuTM<t>Tbi).

UeHTpMpyioutMe yTOAtneHMA ocymecTBAAiOT pempOBaHMe 
CHapAAa (coBMemeHMe oceü CHapAAa m ctboas) aaa yMeHb- 
LUeHMA peaKL/MM CT6H0K CTBOna M HaMailbHblX BO3MymeHMM 
CHapAAa npM BbineTe m3 ctboab.

CïaÔMnMSMpyiomaA HacTb CHapAAa oôecneHMBaeT cTabn- 
AMsapMio CHapAAa b noAeTe, T.e. npaBMAbHoe m OAHOoôpaa- 
Hoe ABMxeHne Ha TpaexTopMM.

<t>opMa CHapAAa xapaKTepM3yeTCA HapyxHbiMM onepTaHMA- 
mm KOpnyca m BbiÔMpaeTCA m3 ycnoBMM oôecneHeHMA mmhm- 
MaAbHOTO COnpOTMBTieHMA BO3Ayxa, BbICOKOM yCTOMHMBOCTM B 
noneTe, a TaKxe npocTOTbi npoM3BOACTBa.

Do HapyxHOMy OHepiaHMio y CHapAAa pasAMHaioT sepuiM- 
Hy, ronoBHyK), i/MAMHAPMHecKyio, aanoACKOByio HacTb, aoh- 
HblM cpe3.

ripMMeHAKJTCA KOpnyca ocKonoHHbix, ocKonoHHO-<t>yrac- 
Hbix, cfyracHbix CHapAAOB m mmh. CnapAAbi mmbiot ue/ibHO- 
KopnycHbie oôoaohkm, usroTOBneHHbie M3 CTa/in mpm CTann- 
CToro Hyryna, m KOMnneKTyiOTCA ronoBHbiMM BapbiBaTenAMM 
yqapHoro AeüCTBMA c HanMHneM yciaHOBKM Ha bmaas^ctsma.

BpoHe6oMHbie CHapAAbi npeAHa3HaHaiOTCA aaa CTpenb- 
6bl npAMOÎÎ HaBOAKOM no TaHKaM M APyrMM 6pOHMpOB3HHblM 
i/eBAM M3 nyiiieK Manbix m cpeAHMx KanMôpoB.

KanMÔepHbie SpoHeôoüHbie CHapAAbi mstotobaakjtca m3 
npoHHbix CTaneM c TepMooôpaôoTKOM Kopnyca. 3tm CHapAAbi 
MMetOT cnnoujHyio ronoBHyio nacTb Kopnyca, ToncTbie ct6hkm 
M OTHOCMTenbHO HeÔOAblUyiO ABMHy.

The jacket is an element that houses other elements of the 
munition, is used as a source of fragments as the munition hits 
the target. A jacket usually has a shape enabling the projectile 
to withstand firing pressures and maintain stability in flight.

All projectiles are classified into chamber and chamberless 
ones, depending on whether they have a cylindrical, conic, 
truncated conic, or ogival chamber inside the jacket, which 
houses the inside elements, or not. Light armor-piercing pro­
jectiles have no chamber and are therefore referred to as 
chamberless.

Usually jackets are made of carbon steels or alloyed steels 
or toughened cast iron. Jackets are classified into all-in-one 
and assembled ones.

All-in-one jackets include only the stamped and mechani­
cally processed case with a screw-threaded bore at the top or 
in the bottom for the fuse, tracer, and other elements.

Assembled jackets may include two to four case elements 
with a screwed-on head, a reduction sleeve, an adapter 
booster, an armor-piercing or ballistic cap, a screwed-in bot­
tom, and plugs.

The pull-down device leads the projectile along the bore of 
the gun as the round is fired. It may include leading or sealing 
rings, centering incrassations, sabots, and leading shelves.

Centering incrassations ensure the alignment of the projec­
tile axis with the bore axis to reduce the friction between the 
projectile and the bore and the muzzle deviation.

The stabilizer stabilizes the projectile in flight, i.e. ensures 
stable movement along the line of sight.

Overall, the shape of the projectile case is selected to ensure 
low aerodynamic resistance, high stability in flight, and cost 
efficiency in the mass production environment. The silhouette 
of a projectile is divided into the tip, head, cylinder, bottom, 
and lower bottom.

The fragmentation, high-explosive/fragmentation, and high-
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OôonoHKM h rnnb3bi apTunnepuMCKMX BbiCTpenos Artillery projectile and mortar shell jackets

EpoHeôoüHbie CHapstflbi Moryr mvieTb ociporonoByio nrin 
TynoronoByto 0opMy Kopnyca.

OcTporo/iOBbie CHapa/jbi mvietOT aaocTpeHHyto 0opMy 
roJtoBHoii sacTW h noApe3bi-noKann3aTopbi Ha Kopnyce. 
flpn fleiiCTBMw TaKoro CHapazxa no 6pone Meiann ronoB- 
Hoit HacTM CKanbiBaeTca, cnonaaeT Ha nop,pe3bi-noKann- 
3aTopbi, oôxHMaeT Kopnyc CHapsaa Hiixe no«pe3OB h co- 
3ftaeT b Hewi obteiviHoe HanpaxeHHoe cocToaHkie, hto 
yivieHbiuaeT eeporiTHOCTb paapyiueHMB KaMopHoii nacrn 
CHapa/ia. OcTporoaOBbie CHapHflbi xopowo aeCiCTByioT no 
roMoreHHoCi (oAHopoÆHoùi no TBep^ocTM w baskoctm) 
ôpoHe HM3KOÎÎ w cpe/jneCi TBepaocTM. OcTporojiOBbie CHa- 

explosive artillery projectiles and mortar shells have all-in-one 
jackets of steel or toughened cast iron with warhead-placed 
impact fuses with action switches.

Armor-piercing projectiles are used point-blank by light and 
medium guns against armor.

Full-caliber armor-piercing projectiles are made of tough 
steels, the case is heat-hardened. Such projectiles are made 
with a full-metal case head, thick walls, and are relatively short. 
The head can be sharp-nosed and flat-nosed.

Sharp-nosed projectiles have special undercuts. As the pro­
jectile hits the target, the metal of the head spalls, crawls down 
onto these localizing undercuts, compresses the case below

pe/jbi KOMnneKTyiOTCH flOHHbiMM B3pbiBaTermMM Henpe/io- 
xpaHMTeribHoro Tuna c nocroHHHbiMki BpewieHeM 3atviea- 
nennm Tynoro.noBbie CHapaflbi mmoiot npwTynneHne ro- 
noBHori Mac™ b 4>opwe nnomaiiKM, oeana m nnoLuaflKM, 
c0epbi h flp. flaa ynynuieHHA aapoflHHaMMHecKoü cjropMbi 
CHapa/ia npmynneHwe ronoBHOii sacm aaKpbiBaeTCs toh- 
KMM CTaJIbHblM baJUlMCTWHeCKUM HaKOHeHHMKOM. CHapaflbl 
KoivinneKTyioTcn yaapHbiMw BapbisaTenaMw; CHapaflbi 
100-152-mm Kanwôpa - B3pbiBaTenaMw c aBTOperyanpye- 
MbiM 3aMe/ineHMeM.

CHap«Abi c 6poHe6oMHbiM m 6an/iMCTWHecKMM h3ko- 
HeHHMKOM, Kopnyc CHapwa w3roTaBanBaeTcn M3 nernpo- 
saHHbix CTaneri. Oh i/iMeei 6onee BbicoKyio npoHHOCTb b 3OHe 
roaoBHOki Mac™. CHaprmbi KOMnneKTyiOTce yaapHbiMw B3pui- 
BaTenaMM.

noAKamrôepHbie ôpoHeôoüHbie cnapnAbi npeflHa3Ha- 
naioTca /yin nopaxeHwa u,eneCi c moluhoh bponeii. Akthbhom 
nacTbio CHapwoB flBnneTce oneHb Taxenbiü m TBepflbiCi cep- 
peHHWK.

undercuts to create a 3D stress therein, which reduces the 
probability of chamber destruction. Sharp-nosed projectiles 
are effective against hardness- and viscosity-homogeneous 
low- and medium-hardness armor and carry bottom-placed 
fuses without safety catches and with a constant delay time.

Flat-nosed projectiles have a square, round, or oval flattening 
at the top with a thin steel ballistic cone to ensure good aerody­
namic performance. They carry impact fuses ( 100- to 152-mm 
projectiles carry impact fuses with automatically regulated 
delay time), armor-piercing or ballistic cones, and cases of 
alloyed steels. The hardness is higher towards the head.

Armor-piercing discarding sabot projectiles are used 
against heavily armored targets. The destructive agent in such 
projectiles is a heavy and hard core.

The reel-shaped APDS projectiles include a core attached 
from inside to the sabot or case, a ballistic cone, a tracer, and 
rotating bands that can be hard-attached to the case. The 
sabot is made of ordinary carbon steel and has a ring-shaped 
recess to reduce weight.

Knacc 1305,1310,1315,1320
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Boenpnnacbi BOopyxeHns CyxonyTHbix bomck Army Munitions

rioAKa/iMÔepHbie CHapn^bi KaTyiueMHOü 4>opMbi co- 
cto9t M3 cepaeHHMKa, saKpenneHHoro Ha cneiiMaribHOM 3a- 
Ma3Ke b noxwoHe (Kopnyce), baruiMCTMHecKoro HaKOHenHM- 
Ka, TpaccMpyiomero ycïpoMCTBa m Beflyinux hobckob, koto- 
pbie MoryT cocTasnaTb oaho uenoe c no/moHOM CHapnaa. 
riOAQOH M3rOTaBBMBaeTC9 M3 OÔbIHHOM ymepOflMCTOM CTa- 
jim. Arm yweHbiueHMH Beca CHapaaa norwoH mmôgt Konbpe-
ByiO BbITOHKy.

noflKanMÔepHbie CHapnAbi oÔTexaeMOü <t>opMbi no 
cpasHeHMio c KaTyiueHHbiMM mmsiot nyHiiiyio SannMCTMHe- 
CKyto <t>opMy m MeAneHHee TepaioT cKopocTb b noneTe. 
CepaeHHMK b cnapnaax obTexaerviOM $>opMbi csepxy aaxpe- 
nneH b noapoHe to-bobkom. Bbicoxas npoÔMsaeMOCTb nop-

KariMôepHbix cHapnaoB oSecneHMsaercn 3a chot cymecT- 
BeHHoro noBbimeHMB HaHanbHOM ckopoctm, Tax KaK nopxa- 
nMÔepHbiM CHap«A nerne KanMÔepHoro, a iviaccbi sapapos 
OAMHaKOBbi, Kpoivie Toro SHeprMA ypapa KOHpeHTpMpyeTCs 
Ha MeHbuieii nnomapM m hpmboamt k yBeriuHeHMio ôpoHe- 
npoÔMBaeMocTM.

KyMynflTMBHbie CHapqpbi npepHasHaHeHbi prm CTpenuGbi 
npflMOM HaBOAKOM no ÔpOHMpOBaHHblM penSIM C MOLUHOM 
ôpoHen, a npn h6o6xoammoctm m no BepTMKanbHbiM CTenaM 
oôopoHMTe/ibHbix coopyxeHMM. KyMynaTMBHbie CHapnpbi 
MMeiOT CTanbHOM Kopnyc c opmbmhthom ronosKOM c ronos- 
HbiM B3pbisaTeneM ypapHOro aomctbmb. B nepeaHeii sacTM 
KyMyrmTMBHoro sapapa MMeeTcn KOHycooôpasnan BbieMKa, 
npMKpbiTan moahom bopohkom.

Streamlined armor-piercing discarding sabot projectiles 
have better ballistic characteristics and lose speed slower. In 
streamlined projectiles, the core is attached to the sabot by a 
special head at the top. The higher armor penetrating capabil­
ity of armor-piercing discarding sabot projectiles is because 
they are lighter than full-caliber peers (but use the same pro­
pelling charge), and the kinetic energy is transferred to the tar­
get through a smaller area, which creates critical pressure and 
ensures penetration.

Shaped-charge projectiles are used point-blank against 
heavily armored targets and vertical walls of fortifications. 
They normally have a steel case with a screwed-on head and 
carry an impact warhead-placed fuse. A shaped-charge pro­
jectile has a hollow with a copper liner at the front.

FW01310,131&JW
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OôonoHKM h rnnb3bi apTnnnepMûCKMX BbiCTpenoB Artillery projectile and mortar shell jackets

Kopnycbi ocKonoiHO-rpyracHbix cHapsAOB Cases of high-explosive/fragmentation projectiles

120-mm
120-mm

Cases of 82-mm mortar shells
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Boenpwnacbi Boopyxenua CyxonyTHbix bomck Army Munitions

ri4nb3bi apTunneputicKnx BbiCTpenoB

Ordnance and Ammunition Shells

ripeflHa3HaHeHbi Ana pasMetAenna MeTarenbHbix nopoxo­
Bbix aapafloa c Heo6xoflHMbiMn BcnoMorarenbHbiMn aneweH- 

m cpeflCTBawin BoennaweHeHua, npeflOxpaHenna aapa- 
aoB ot Bnnauua aTMoc<|>epHbix ocaflKOB M Bnaru, a raxxe ot 
MexaHMHecKMx noBpexAeHMii. Punb3bi aenaiOTca oahum u3 
ocHOBHbix aneMeHTOB apTunnepuücKnx BbicipenoB naTpoH- 
Horo m pa3AenbHO-rnnb3OBoro sapaxanua. C noMOuibio 
runb3 npon3BOAHTca cöopKa co cnapaflOM b ymnapHbie na- 
TpoHbi b BbicTpenax naTpoHHoro aapaxanua. runbsbi raxxe 
cnyxar ana oöecneaeHna oßnopaunn - npeflOTBpameHua 
npopbiBa nopoxoBbix raaos aepe3 3aTBop opyAua npn bbict- 
pene, a cneAOBaienbHO, u o6ecneaeHna SesonacHOCTM ho- 
MepoB opyaniiHoro pacaeTa. Eojibtuoe pacnpocTpaHSHHe 
nonyannw naTyHHbie ru.nb3bi, oßaaflatoiuMe HannyaiunMM 
CBOiiCTBaMn npH SoesoM npuMeHennw n nponsBOflCTBe.

OcHOBHbie TpeßoBaHna k rnnbsaM: oßecneaenne oÖTiopa- 
Linn nopoxoBbix ra3OB npu BbicTpene n nerKoro 3KCTparnpo- 
BaHna nocne Bbicipena; floCTaioaHaa npoanocTb Maiepnana 
rnnb3bi Ana npefloxpaneHna rnnbSbi n sapaAa ot nopan b yc-

Shells house propellant charges, ignition elements, and all 
auxiliary elements of munitions, and protect propellant charges 
from moisture, mechanical impact, and other external damage.
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OôonoHKM h rnnb3bi apTkinnepMMCKMX BbiCTpenos Artillery projectile and mortar shell jackets

B0BM9X cnyxeÔHoro oSpamennn; oSecneteHne Ha/iexHoro 
coeflHHeHnn sapn^a co cnapwoM b BbicTpenax naTpoHHoro 
3ap5txaHnn; MHorocTpenbHOCTb; CTOMKOCTb npn npOflOJlXH- 
TenbHOM XpaHeHWM; TeXHOnOLMHHOCTb H 3K0H0MklHH0CTb H3- 
roTOBneHHR b ycnoBMnx MaccoBoro nponsBO/jCTBa.

In single- and separately loaded ordnance, the 
shell is a key element that brings together all 
parts of a round before it can be fired, and play an 
important safety role because they prevent the 
gas from leaking through the breechblock. The 
best material for most types of shells is brass 
thanks to its workability and relative softness 
inside the weapon.

The key requirements to a shell are reliable 
breechblock sealing, easy extraction after the shot, 
robustness sufficient for protection of the contents 
throughout the service life; reliable encasing of 
both the propellant and warhead (for single-loaded 
munitions); long shelf life; workability and cost effi­
ciency in a mass production environment.

Kannôp, mm 152 152 152 152 130 125 125 125 122
Bec, Kr 4,63 ±0,2 4,3±0,2 7,5±0,35 14,1+0,7 11,35±0,4 3,4±0,15 3,38±0,15 2,6±0,2 3,6±0,26
MaTepnan naTyHb CTanb naTyHb naTyHb naTyHb CTanb CTanb CTanb CTanb
flOMHa, MM 305 315 547,5 857 846 140 140 145 447
flnaMeïp cpnanua, mm 167,7 167,7 170,2 224 185 171,96 171,96 171,96 147,46
flnaMeyp aynsua, mm 155,05 154,72 154 190 143,33 156,1 156,1 141,6 125,2

Kann6p,MM 122 122 100 130 100 125 100 100 75
Bec, Kr 3,15±0,15 3,66±0,18 8,5±0,3 6,0±0,3 11,35±0,4 11,96±0,3 5,6±0,3 8,1 ±0,3 6,4±0,02
MaTepnan naTyHb CTanb naTyHb CTanb naTyHb CTanb CTanb CTanb CTanb
fl/IMHa, MM 285 447 695 695 846 193 607 913 102
flnaMeip rpnaHpa, mm 137,2 147,46 147,5 147,46 185 114,96 149,96 147,46 83
flnaMeip Aynbpa. mm 124,37 125,2 100 100 143,33 102,5 103,4 100 64

Caliber, mm 152 152 152 152 130 125 125 125 122
Weight, kg 4.63±0.2 4.3±0.2 7.5±0.35 14.1 ±0.7 11.35±0.4 3.4±0.15 3.38±0.15 2.6±0.2 3.6±0.26
Material brass steel brass brass brass steel steel steel steel
Length, mm 305 315 547.5 857 846 140 140 145 447
Collar diameter, mm 167.7 167.7 170.2 224 185 171.96 171.96 171.96 147.46
Case neck diameter, mm 155.05 154.72 154 190 143.33 156.1 156.1 141.6 125.2

Tpynna 13 Boenpunacti, fioeabie nacra paxer « aapbiBMarbie aeineciaa

Caliber, mm 122 122 100 130 100 125 100 100 75
Weight, kg 3.15±0.15 3.66±0.18 8.5±0.3 6.0±0.3 11.35±0.4 11.96±0.3 5.6±0.3 8.1±0.3 6.4±0.02
Material brass steel brass steel brass steel steel steel steel
Length, mm 285 447 695 695 846 193 607 913 102
Collar diameter, mm 137.2 147.46 147.5 147.46 185 114.96 149.96 147.46 83
Case neck diameter, mm 124.37 125.2 100 100 143.33 102.5 103.4 100 64

Group 13 Ammunition and explosives
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EOEnPMnACbl
K OFHEMETHblM CPEßCTBAM

j'jjjj'jj-rjDjjj

Taxenan orneMeTHaa
cwcTeivia TOC-1

ílpeflHasHaHeHa äp« BbiBo^a M3 CTpori perKoöpoHMpoBaH- 
hom TexHMKM, no,axora M paapyiueHMH coopyxeHMÌi m 3flaHwii, 
yHUHTOxeHMH xmbom CMPbi npoTWBHMKa, pacnopoxeHHOii Ha 
OTKpbITOM MeCTHOCTM M B 4>OpTH<t>MKaUMOHHblX COOpyXeHMBX, 
nput MaccHpoBaHHOM npmvieHeHHM Heynpaspneivibix peaK- 
TMBHblX CHapWOB.

TOC-1 MOxeT fleäCTBOBaTb b pa3PMHHbix BMflax HacTyna- 
TenbHoro m oöopoHMTePbHoro 6oa apa HenocpeflCTBeHHon 
orHeBotí noaaepxKM MOTonexoTbi m t3hkob, nepeMemancb b 
mx ßoeBbix nopsiflKax, nopaxaTb npoTMBoaeMCTByioLuyio xm- 
Byio CMPy npOTMBHMKa C OTKpbITbIX M 3aKpblTblX OiHeBblX HO3M- 
UMM, co3flaBaTb OHarM noxapoB Ha MeCTHOCTM.

TOS-1 heavy flame 
thrower system

The TOS-1 heavy flame thrower system (HFTS) is designed 
to destroy lightly armored vehicles, to set fire to and destroy 
buildings and various structures and to kill enemy personnel in 
the open or in shelters by high temperature and pressure cre­
ated in the target area by unguided incendiary and thermo- 
baric rockets.

The TOS-1 HFTSs can be employed in offensive and 
defensive operations for direct fire support of motorized 
infantry and tank units, as they move in their battle forma­
tions. The weapons are capable of delivering fire from 
direct and indirect laying positions and setting terrain 
objects on fire.

Class 1040 Chemlcalweaporaand equipment
rpynna 10 BoopyxeHHe Group 10 Weapons
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Eoenpmacbi k orHGMeTHbiM cpencTBaM Flame thrower munitions

CocTaB cucTeMbi:
- öoeean MauJMHa (5M) - 1 ;
- TpaHcnopTHO-aapaxaiomaa MatuuHa (T3M) - 2;
- HeynpaBJiaeMbie peaKTHBHbie CHapwbi (HYPC) - 72.
riycKOBaa ycTanosKa paswiemeHa Ha base Tamca T-72.

Ha tuaccn ycTaHosneHa no- 
BopoTHaa nnaT4>opwa c Ka- 
HatOLueMCH sacTbio nycKO- 
Boii ycTaHOBKn, cvmoBbie 
cne/inmue npnBO,abi n cmc- 
TeMa ynpaBneHMfi orneM 
(CVO). riycKOBas ycTaHOB- 
KaTOC-1 HMeeT 30 Hanpa- 
BJimomux Tpyö tuia sanycKa 
HYPC.

CVO BKmosaeT npupen, 
KBaHTOBbiti ztajibHOMep, 6an- 
rincTHHecKuii BbiwucnuTenb 
M flaTHHK KpeHa.

The system comprises:
- combat vehicle (CV) - 1
- transporter-loader vehicles (TLV) - 2
- unguided rocket projectiles (URP) - 72.
A rocket launcher is installed on the chassis of the T-72 

tank. The chassis mounts a 
rotary table in assembly with a 
tipping unit of the rocket 
launcher, servodrives, and a 
fire control system. The rocket 
launcher of the TOS-1 system 
has 30 rocket projectile launch 
tubes.

A fire control system 
includes a sight, quantum 
rangefinder, ballistic computer 
and a roll sensor.

A rocket projectile consists 
of a nose section and a solid­
propellant rocket. The nose 
section accommodates a filler 
and a fuze.

Tpynna 10 BoopyateHue

Basa T-72 Chassis T-72 tank
Boeeoü pacneT, nen. 3 Crew 3
Kann6p, mm 220 Caliber, mm 220
Ko/iMHecTBO HanpaBnaioinHx, hit. 30 Launch tubes 30
flanbHOCTb crpenbSbi, m: Firing range, m:

MaKCMMaObHaH 6000 maximum 6,000
MMHMManbHaA 600 minimum 600

BpeMH rOTOBHOCTM K OTKpblTMIO Time to action, s, max 20
OCHS C MOMeHTa OCTaHOBKW, c He 6onee 20 Time of 30-tube salvo, s, max 6
BpeMs cxoßa HyPC npu hobhom aanne, c He 6onee 6

Group 10 Weapons
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ßoenpnnacbi BOopyxeHMs CyxonyTHbix bomck Army Munitions

ManoraôapMTHbiîi peaKTkiBHbiu 
orHeMeT MPO-A

Portable rocket flame thrower 
MRO-A

npe/tHasHaseH arm nopaxeHMH xmbom cm/ih e aftaHnax m 
coopyxeHwax oöopoHMTenbHoro m npOMbiuineHHoro Haana- 
HeHMB M BblBOfla M3 CTpOA JierKOÔpOHMpOBaHHOM M aBTOMO- 
ÖMBbHOM TeXHMKM.

This portable flame thrower is designed for use against the 
adversary's manpower hiding in defensive and industrial build­
ings and structures and against lightly armored and motor 
vehicles.

TaKTMKO-TeXHHHeCKMe xapaKTepMCTMKM

Tun öoeBOüi nacm

Kannöp, mm
ftnnHa, mm
Macca, kf
Macca TepMoßapktsecKoro
cocTasa, kf, He Menee
npmjejibHaH panbHOCTb crperiböbi, m
MaKCHManbHas aaribHOCTb crperiböbi, m

<t>yracHaa, 
TepMo6apn4ecKoro 
M OCKOBOHHOrO 
aeiicTBMA
72,5
900
4,6

1,0
300
450

Type of warhead

Caliber, mm
Length, mm
Weight, kg
Weight of thermobanc 
compound, kg
Sighting range, m
Maximum firing range, m

blast/ 
thermobaric/ 
fragmentation
72.5
900
4.6

at least 1.0
300
450



Eoenpmacbi k orHGMeTHbiM cpencTBaM Flame thrower munitions

ManoraóapuTHbiM peaKTHBHbiw 
orHeMeT MPO-fl

Portable rocket flame thrower 
MRO-D

npeflHasHaHeH ana ocnenneHnn orHeBbix ToneK, coaflannst 
flbiMOBbix 3asec n HenepeHocuMbix ycnoBMñ npebbiBaHnn xw- 
boíí cunei b noMemeHnax.

The purpose of the MRO-D portable rocket flame thrower is to 
blined fire emplacements, lay screens and create unbearable 
conditions for the adversary’s personnel to spay in buildings.

Basic CharacteristicsTaKTMKO-TeXHMMeCKMe XapaKTepWCTHKM

Tnn óoeBOñ Haem flblMOBOM Type warhead smoke
Kanuöp, mm 72,5 Caliber, mm 72.5
/VlMHa, MM 900 Lenghth, mm 900
Macca xr 4,6 Weight, kg 4.6
Macca AbiMOBoro cocTasa, xr 1,3 Weight of smoke compound, kg 1.3
XlanbHOCTb npnuenbHOii cipenböbi, m 300 Sighting range, m 300
MaxcnManbHas nanbHOCTb crpenbóbi, m 450 Maximum firing range, m 450

MajioraóapHTHbiÑ peaKTHBHbiw 
orHeMeT MPO-3

Portable rocket flame thrower 
MRO-Z

lìpe/tHasHaneH Ann cosflaHwn HenepeHocuMbix ycnosnñ 
npeöbiBaHMn xmboíí cwnbi, a Taxxe onaroB noxapa b sAaHwnx 
n coopyxeHunx ropOACKoro npoMbnuneHHoro n obopoHW- 
TenbHoro HaanaHenna.

The purpose of the MRO-Z portable rocket flame thrower is 
to create unbearable conditions for the adversary’s personnel 
to stay in city buildings and structures and in fortifications and 
to set them afire

Basic Characteristics

Tun öoeBOÜ HacTW

Kanwóp, mm
XlnuHa, mm
Macca, xr
Macca AbiMoaaxnraTenbHoro cocTaea, Kr 
flanbHOCTb npnuenbHOii crpenbßbi, m 
MaxcnManbHan nanbHOCTb crpenböbi, m

flblMO-
3axnraTenbHaA
72,5
900
4,6
1,3
300
450

Group 10 Weapons

Class 1040 Chemical weapons and

Type warhead smoke/ 
incendiary

Caliber, mm 72.5
Lenghth, mm 900
Weight,kg 4.6
Weight of incendiary compound, kg 1.3
Sighting range, m 300
Maximum firing range, m 450

Tpynna 10 BoopyxeHHe



Boenpwnacbi Boopyxenns CyxonyTHbix bomck Army Munitions

OrHeMeT «UlMenb» Shmel flame thrower
npeaHaaHaneH ana ycmie- 

Hua n noAAepxKM MOTone- 
xoTHbix, aecaHTHbix n apyrux 
HacTeui, a Taxxe nx bomcko- 
Bbix rpynnupoBOK b paannH- 
HblX BMAaX SoeBbIX AeiiCTBMii. 
OcoSeHHO 3<t><t>eKTHBeH B 
ropHO-.necncTOii mbcthocth 
m HaceneHHbix nymcax.

OrneMeT UMeeT Tpu Tuna 
BblCTpenOB.

PflO-A (TepMoSapHte- 
ckmm) - Ana nopaxenun yx- 
pbiTbix orHesbix cpeACTB b 
ropoAe, b nonesbix ycnoBnax 
m b ropax, a Taxxe aap pa3- 
pyweHMH yxpbiTMii, aBTO- 
TpaHcnopTHOM n nerxo6po- 
HMpOBaHHOki TeXHWKM.

pno-£l (AbIMOBOM) - Ana 
C03AaHna AbiMOBbix sasec, 
ocnennAK)LAnx pacaeibi or- 
HeBbix cpeACTB, HenepeHO- 
cuMbix ycnoBwii b pasnuHHO- 
ro poAa yKpbiTnax.

PflO-3 (3axnraTeabHbiM) - 
Aaa co3AaHna naHAUia4>THbix 
noxapoB n noxapoB b 3A3hm- 
ax, coopyxeHMax m Ha cxna- 
Aax TCM.

B to xe BpeMa cnocob- 
HOCTb orneMeTa He oxaabi- 
eaTb ocKonoHHoro asmctbha 
M3-3a TOHKOCTeHHoro anio- 
MWHneBoro Kopnyca ero

Tpynna 10 Boopyxemie

The purpose of the Shmel 
flame thrower is to reinforce and 
support by fire the motorized 
infantry, airborne, and other 
units and troop formations in dif­
ferent types of combat action.

The weapon is particularly 
effective in mountainous, 
wooded and populated areas.

The weapon fires three 
types of rounds:

The RPO-A is a thermobaric 
round used to destroy weapon 
emplacements in towns, in 
mountains and in the field, as 
well as to destroy fortifications, 
transport facilities and lightly- 
armored vehicles. Each round 
contains a thermobaric com­
pound and a bursting charge.

The RPO-D is a smoke round 
used to lay smoke screens to 
blind hostile crews and harass 
sheltered personnel. This round 
contains a pasty red-phospho- 
rus-based smoke-producing 
compound and a squib-actuat­
ed bursting charge.

The RPO-Z is an incendiary 
round used to ignite terrain fea­
tures, to set fire to buildings, 
fuel-supply depots, etc. The 
round contains a pasty metal­
lized compound and a squib- 
actuated bursting charge simi­
lar to that of the RPO-D.

The RPO-A round is used in all types of combat operations. 
Its ability to disable different types of targets is achieved 
through the use of a thermobaric compound as a primary filler. 
When detonated, it produces a shock wave whose action is 
more extended in time and space than that of traditional explo­
sive materials. The wave is caused by the oxygen absorbed 
from the surrounding medium in the process of detonation of 
the compound. The wave spreads in all directions from which 
it obtains a supply of fresh air. It affects spaces behind various 
obstacles, covers trenches and gets into weapon emplace­
ments through holes, etc., incapacitating the personnel in the 
affected localities.

In the zone of the thermobaric compound transformations 
caused by detonation, the air oxygen fully burns out and the 
temperature in the affected zone rises to more than 800 0C.

A pressure impulse caused by detonation of the thermobaric 
compound and its destructive potential are much higher than 
those of a common explosive. This quality of the weapon is uti­
lized to incapacitate personnel hiding in permanent and large- 
volume concrete buildings, as well as in caves and canyons.

Another significant quality of the flame thrower is that it does 
not produce any fragmentation effect, because the thermobar­
ic compound capsule has thin aluminum walls. Once the com­
pound is detonated, the aluminum capsule reduces to powder. 
This quality enables the weapon to be used by the Interior 
Ministry and special forces in antiterrorist operations in a city.

As the capsule of the RPO-D round is detonated, a dense 
smoke screen covers an area 50 to 110 m in length within one 
or two seconds. The smoke screen lasts for 1 to 1.5 minutes 
reagdrless of the season of the year at an air temperature of up 
to 40 0C and wind force of up to 5 m/s.

If the capsule of the RPO-3 round is detonated inside a build­
ing or any other structure, a temperature there rises to about

Group 10 Weapons
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Boenpunacbi k orneweTHbiM cpeflCTBaM Flame thrower munitions

Kancynbi, paapyuaeMoro npn B3pbiBe b nbuib, no3BoaneT mc- 
nonb3OBaTb ero BHyrpeHHMMH bomciomm m cneuHasoM azin 
6opb6bi c 6aHfl<t>opMnpoBaHnaMM m OTflenbHbiMH Teppopn- 
CTaMM b Hepie ropcaa.

npn cpaöaTbiBaHnn Kancynbi orneMeia PriO-A Ha MecTHO- 
CTM MrHOBeHHO (3a 1-2 c) oßpaayeTcs HenpocMaTpHBaewan 
flbiMOBaa saseca abmhom 50-110 m npoAonxmeabHOCTbio 
1-1,5 muh b nioöoe spewn roaa, npn nioboM HanpaBneHMn 
BeTpa cunoii AO 5 m/c h TewnepaType ao 40°C.

npH cpaSaTbisaHUK Kancynbi orHeMeTa PHO-3 BnyTpn 
CTpoeHMA nan coopyxeHum b hmx Ha BpeMfl ao 10 c noBbiuia- 
eicn TeMnepaTypa ao 1000’C m npui HanwHHn ropioinx MaTe- 
pwanoB npoHCxoAHT HaaexHoe BOcnnaMeneHMe nx npaKTM- 
HecKM b nioboe spen/in roaa, Kpowe ocobeHHO enaxHoro.

CiBon-KOHTOMHep orHCMeia npeACTaBnneT coboii Tpyby M3 
CTeKAonnacTHKa, Toppti kotopoü saxpbiTbi cöpacbisaeMbiMH npn 
BbiCTpene KpbuuKaMki, yAepxneaeMbiMn HaKMAHbiMM rawKawn.

OcHOBHbie AeTanw orneweTa m ero yanbi nonyuaioT xonoA- 
hom ujTawnoBKOM nMCToeoro npoKara, oöpaßoTKOM peaaHweM 
Kpyrnoro npoKaia n npeccoeaHMeM nnacTMacc n peauHbi.

Ha cTBone KOHTewnepa cnapyxn aaKpenneHbi yAapHo-cny- 
ckobom MexaHM3M, AnooTpHHecKMii npupen, nneneBoil pe- 
MeHb, aneMeHTbi coeAHHeHim omeMeTOB bo bbiok h naMstTKa 
no oôpaiAeHMio.

1,000 0C to last for up to 10 s, and any inflammable materials 
are ignited, except under extreme humidity conditions.

The flame thrower's container-launcher is a fiber-glass plas­
tic tube whose ends are protected with covers. These covers 
are secured with nuts and cast off during firing.

The weapon’s basic components are made from cold- 
stamped sheets, round bars as well as molded rubber and 
plastic parts.

Secured on the tube exterior are a firing mechanism, peep 
sight, sling, and user’s manual.

Tpynna 10 BoopyMewwe

Kann6p, mm 93 Caliber, mm 93
XlnnHa, mm 920 Length, mm 920
Macca, Kr 12 Weight, kg 12
AanbHocib cipenbßbi, m: Firing range, m:

MaKcnManbHas 1000 maximum 1,000
npHue/ibHas 600 sighting 600
MnHUManbHas 25 minimum 25

BeporiTHOCTb nopaxeHMfl uenn Infantry combat vehicle-type
Tuna BMfl Ha AanbHOCTw 400 m 0,8 target hit probability
TeMnepaTypHbiü ananasoH öoeaoro at a range of 400 m 0.8
npMMeHeHMs, "C: Operating temperature range, °C:

ana PF10-A ±50 RPO-A ±50
ana pno-3, pno-fl -40 ao +50 RPO-3, RPO-d -40 to +50

Group 10 Weapons
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XMMMHECKME EOEHPMnACbl

XuMMHecKoe opyxwe - 3to OTpaenaiotnne BemecTBa m 
cpeacTBa mx npuiMeHeHna, to ecTb CHapanbi, paxeTbi, 6oivi6bi, 
BbmuBHbie npnôopbi. OTpaBnaiOLUMMM BetneCTBaMM (OB) Ha- 
3biBatoTca TOKCMMHbie xnMunecKne coeztMHeHMB, npe&Ha3Ha- 
neHHbie ana HaneceHMH MaccoBbix nopaxeHMM xmbom cn/ie 
npn SoeBOM npuMeHeHnn. Flo xapaKTepy BO3/teMCTBMe Ha op- 
raHM3M HeaoBexa ohm no^paaaeaaiOTCsi Ha HepBHO-napa/iM- 
THHeCKMe (3apMH, 30M3H, VX), KOXHO-HapbIBHbie (MnpUT, PIOM- 
3ht), oômeaflOBMTbie, yaywaiomMe (<t>ocreH), ncMxoxMMMHe- 
OKne h paaapaxaioinMe. B apcenaaax Poccmm xpaHHTca, b oc- 
HOBHOM, HepBHO-napanMTHHeCKMe M KOXHO-HapbIBHbie OTpa- 
snaiomMe semecTBa.

B Poccmm cyujecTByeT hctkmm cpmcok OTpas.nmou4Mx Be- 
meCTB, OTHOCBLUHXCa K XMMMHeCKOMy OpyXMKD C lOpMflMHe- 
ckom tohkh 3peHMH. PacnopaxeHMeM FlpaBHTenbCTBa P0 OT 
5 anpeaa 2001 r. N2484-p 6bin yTBepxaeH nepeneHb tok- 
CMHHblX XMMMK3T0B, OTHOCBU4MXCH K XMMMHeCKOMy OpyXMiO. 
3tot cpmcok 6bin cociaBaeH bo McnonneHMe <t>eflepaabHoro 
saKOHa «O copnaabHOii saturne rpax/iaH, aansiTbix Ha pa6o- 
Tax c xHMHsecKHM opyxMeM». nepeneHb coaepxMT He Toab- 
KO HaMMeHOBaHHB TOKCMHHbIX XMMMK3TOB, OTHOCHlUMXCfl K 
XHMUHecKOMy opyxMio, ho m a,aHHbie o ro/ie npeKpameHna 
Mx npoM3BOflCTBa m HaaMHMM mbm OTcyTCTBMM mx aanacoB B 
Poccmm.

The concept of a chemical weapon involves a toxic agent 
and means of its delivery (projectiles, rockets/missiles, aerial 
bombs, and containers.

A toxic agent is a toxic chemical designed for massive exter­
mination or incapacitation of manpower. These are nerve sub­
stances (sarin or GB, soman or GD, VX), blister substances 
(mustard gas, lewisite), systemic subtances, choking sub­
stances (phosgene or CG), psychochemical substances, and 
irritating substances. Chemical stockpiles of main military 
powers include mostly nerve and blister gases.

The Russian government runs a system of criteria which 
determine whether this or that toxic substance can be legally 
treated as part of a chemical weapon. Government Regulation 
No. 484-r, dated April 5, 2001, 
approved the list of toxic 
chemicals used in chemical 
weapons (with the year their 
production was ended and 
the check of presence in the 
Russian territory) to deter­
mine social benefits and pro­
tection for people industrially 
involved with chemical 
weapons.

TOKCMHHbie XMMHKSTbl, OTHOCiHUMeCfl K XMMMHeCKOMy OpyXMlO

YcnoBHoe HauMeHOBaHne tokcmhhoto xwMMKaTa, 
OTHocHiuerocs k xuMMMecKOMy opyxnio

roa npeKpatueHMs npon3BoacTBa HanuHue unu OTcyrcTBUie aanacoe b P<t>

3apuH 1982 +
3oMaH 1987 +

VX 1986 +
klnpnT 1957 +

J1IOU3MT 1946 +
c&ocreH 1946 +

UuaHMCTblCi BOflOpOfl 1946 -

Toxic chemicals used in chemical weapons

Name Last production 
year

Stockpiled 
in Russia

Sarin (GB) 1982 +
Soman (GD) 1987 +

VX 1986 +
Mustard gas 1957 +

Lewisite 1946 +
Phosgene (CG) 1946 +

Hydrogen cyanide 1946 —

rpynna 13 Boenpunacbi, ôoeebie mscth paner w BapbianaTbie eeiuecTBa Group 13 Ammunition and explosives



XnMMwecKHe óoenpunacw Chemical ordnance

B PacnopnxeHUM npasnTenbCTeaTaKxe CKaaano, hto sanacbi 
TOKCMHHbIX XUMUKaTOB, OTHOCALUMXCfl X XMMWMeCKOMy OpyXHK), 
nop/iexar yHUHTOxenuio b cootbctctbuh c TpeSosaHnaMn Koh- 
BeHpwM o aanpetneHMM paapaöoTxu, nponsBOflcrßa, Haxonne- 
HMH n npuMeneHMsi xuMMHecKoro opyxua u o ero yHHHTOxeHnw.

3anacbi n bkasi öoeBbix OTpaenstoiunx BetuecTB 
b Poccmw

3anac öoeBbix OTpasnaiomnx BetuecTB (BOB) b Poccmu co- 
crasnan zio HeaaBHero epexieHn nopnuxa 40 Tbicnn tohh. Ms 
HUX 32,2 TbICAHH TOHH - 3TO T3X HaSblßaeMbie 4>OC4>OpOpraHH- 
necKne OTpaBJiaiotuwe BetnecTBa HepBHO-napanuTMiecxoro 
ZiekiCTBMfl, to ecTb ra3bi sapnH, sombh n VX. OcTanbHbie 7,8 Tbi- 
CHH TOHH - 3T0 ra3bl KOXHO-HapblBHOTO fleMCTBHa: HPpHT, 
3HT M nx CMecH. Taxxe Hecxo/ibxo neT Hasafl Poccua oö/iajaana 
3844 apTunnepwùicxMMn CHapaßaMw, CHapaxeHHbiMw cjiocre- 
HOM, oömaa Macca KOTOporo cocraennna 10 tohh. K HacToaine- 
My BpeMeHM u caM 4>ocren, m Kopnyca CHapaflOB yHuuToxeHbi.

B Poccmu cymecTByeT ceMb oöbexTOB no xpaneHHio yxa- 
3aHHbix öoeBbix OTpasnaiOLUMx BeiyecTB.

Under the Resolution, the stockpiles of toxic chemicals 
used in chemical weapons have to be destroyed in compli­
ance with the Convention on the Prohibition of the 
Development, Production, Stockpiling and Use of Chemical 
Weapons and on their Destruction (Chemical Weapons 
Convention).

Types and stockpiles of combat toxic agents 
in Russia

Until recently, the total stock of combat toxic agents in 
Russia had amounted to nearly 40,000 metric tons, of which 
nerve organophosphorus toxic agents (GB, GD, VX) account­
ed for 32,200 tons. The rest 7,800 tons is blister gases (mus­
tard gas, lewisite, and mixtures thereof). Several years ago, 
Russia had 3,844 artillery projectiles carrying all in all 10 tons 
of CG. Now all the projectile cases and the agent have been 
destroyed.

All the above toxic agents are stored in seven sites across 
Russia.

Memo xpaneHHs 3anac BOB, 
TOHH

VX 3apnH 30M3H klnpMT JÌIOH3WT CMecb 
wnpMTa c 

BIOW3WTOM

<t>ocreH

r. nosen, BpsHcxas o6nacTb 7520 + + + - - - -

noc. MapaAWKOBCKnii, Kupoacxas o6nacTb 6960 + + + - - - -

noc. JleoHHflOBxa, FleHaeHCxas oSnacTb 6880 + + + - - - -

r. LLlysbe, KypraHCxas o6nacrb 5440 + + + - - - +

noc. Kn3Hep, ynwypTna 5680 + + + - + - -

r. KawSapxa, yflMypiun 6360 - - - - + - -

noc. ropHbiii, CapaToscxan oSnacTb 1160 — - - + + + -

Site Total stock VX Sarin Soman 
gas

Mustard Lewisite Mustard 
gas/ 

lewisite 
mixture

Phosgene

Pochep, Bryansk Region 7,520 + + + - - - -

Maradykovsky, Kirov Region 6,960 + + + - - - -

Leonidovka, Penza Region 6,880 + + + - - - -

Shchuchye, Kurgan Region 5,440 + + + - - - +

Kizner, Udmurtia 5,680 + + + - + -

Kambarka, Udmurtia 6,360 — - - - + - -

Gorny, Saratov Region 1,160 - - - + + + -

B 2002 r b nocenxe PopHbiü öbin ßßefleH b aKcnnyaTapwo sasop, 
no yHMHTOxeHMio xHMopyxMa. Bnaronapa STOMy sasopy Poccmm 
ypanocb Bospewn, b cootbctctbuh c TpeöoBaHuaMM KXO, yHWH- 
TOXMTb opuH npopeHT (400 tohh) CBoero sanaca OTpaBnaiomnx 
BetuecTB. 3to npousoiuno 26 appena 2003 r. HecxonbxuMM Meca- 
paMM nosxe, b Hoaöpe 2003 r. Ha 3tom xe aaeope öbin yHUHTOxeH 
sees UMeiomMucn unpuT (622,3 TOHHbi) m Hanaro yHHHTOxenne 
JlK3U3MTa. KpOMe TOTO, HyXHO HM6Tb B BHay, HTO, nOMMMO UJHPO- 
KOMacLUTaÓHoro ynunroxenua ÖoeBbix OTpasnaioinnx BemecTB b 
TopHOM, Ha MHorux oöbeKrax no xpaneHMio xuMopyxns Bepercn m 
yHMHTOxeHwe epuHnnHbix aeapuüHbix öoenpnnacoß. HanpHMep, 
b 2003 r. b ropope KMSHep PecnyönwKw ypMypTMa ôbinu yrnnn3n- 
poeaHbi 23 aeapni/iHbie ronoBHbie nacrn peaKTMBHbix CHapapoB, 
CHapsxeHHbix non™ 61 XMnorpaMMaMM sapnna; b ropope LLlynbe 
KypraHCKOñ oönacru - 10 ronoBHbix nacTeü peaKTHBHbix CHapa- 
flOB, CHapaxeHHbix 30,7 KunorpaMMaMH 3OMana; b nocenxe Ma- 
paflblXOBCXMM KupOBCXOÜ OÖJiaCTM - 16 asapHÜHblX aBWaUMOHHbIX 
öomö, CHapaxeHHbix ra3OM VX.

npopecc yHHHTOxeHMS XMMMHecxoro opyxua b Poccmh ot- 
naxeH m ero xonnuecTBo yMeHbtuaeTca c xaxßbiM æhbm.

The first chemical weapons destruction site began operating 
in Gorny in 2002. This site has helped Russia comply with CWC 
and destroy one percent of its total stockpile (400 tons) in 
time, on April 26, 2003. November 2003 marked the total 
destruction of mustard gas (622.3 tons) and beginning of the 
destruction of lewisite.

In addition, many storage sites dispose of occasional leaking 
munitions. For example, the storage in Kizner, Udmurtia, success­
fully disposed of 23 leaking rocket warheads carrying nearly 61 kg 
of GB; the Shchuchye site 
destroyed 10 rocket war­
heads carrying 30.7kg of 
GD; the Maradykovsky site 
handled 16 VX aerial 
bombs. Chemical weapons 
destruction in Russia is 
going ahead towards full 
extermination of a mass 
destruction chemical capa­
bility.
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Boenpwnacbi Boopyxenua CyxonyTHbix bomck Army Munitions

XwMWHecKa« óoeBaa nacTb 
k TaKTWHecKoii paKere

Tactical missile 
chemical warhead

npe/iHa3Ha4eHa ansi nopaxemta xmboìì cunbi nepes Heaa- 
mmneHHbie yuacTKn koxm, aapaxenum tsxhmkm, mbcthocth m 
MHxeHepHbix coopyxennii.

The warhead is used against personnel, affects life 
processes directly through bare skin and contaminating the 
terrain.

KoHCTpyKTMBHaa cxeMa: Schematic:

1 - Kopnyc; 1 - Case
2 - pa3pbiBHOü 3apnfl; 2 - Explosive charge
3 - HannBHoe OTsepcTMe; 3 - Fill port
4 - paanoB3pbiBaTenb; 4 - Radio proximity fuse
5 - OTpasnaiomee BemecTBo 5 - Combat agent

Kannöp, mm
OTpaBnaioinee BemecTBo
Boeeoe cocTOAHne

Cnocoö flMcneprnpoBaHMB OB

Macca öoeeoü Mac™, Kr
Macca OB, kt
Ko3<t><t>Mi4neHT Hano/iHeHMa
KoHCTpyKunoHHbie Maiepnanbi

540
BM-WKC
rpySoawcnepcHbiii 
aapoaoBb M Kannw 
BCKpbiTue öoeBOüi Mac™ 
paapbiBHbiM saprvxoM, 
apoóneHue Maccw OB 
HaßeraiomMM hotokom 
Boaayxa 
436 
216 
0,5
CTanb, Meflb, amoMMHnri

Caliber, mm 540
Combat agent VX
Combat state coarsely dispersed

aerosol and droplets
Agent dispersion method the warhead is opened 

by the explosive charge, 
the agent is dispersed by 
the incoming air flow

Warhead weight, kg 436
Agent weight, kg 216
Filling ratio 0.5
Shell/container materials steel, copper, aluminum

XwMMHecKaa öoeaas nacTb 
k TaKTWHecKoii paKere

Tactical missile 
chemical warhead

npeßHasHaseHa Ann nopaxenun xmboìì cunbi nepes Hesa- 
unnineHHbie ywacTKH koxm, sapaxeHMH toxhmkm, mocthoctm m 
MHxenepHbix coopyxeHMii.

The warhead is used against personnel, affects life 
processes directly through bare skin and contaminating the 
terrain.

KoHCTpyKTMBHan cxeMa: Schematic:

1 - Kopnyc;
2 - orpaenatomee BemecTBo;
3 - paspbiBHoii aapap;
4 - paanoBspbiBaTenb;
5 - HannBHoe OTBepcTue

1 - Case
2 - Combat agent
3 - Explosive charge
4 - Fill port
5 - Radio proximity fuse

Kannöp, mm
OrpaBBHiomee Bemeciso
Boeeoe cocTOAHue

Cnocoö flncneprnpoBaHUA OB

Macca öoesoü Mac™, kt 
Macca OB, Kr 
Koa4><t>nuneHT Hano/menna 
KoHCTpyKunoHHbie Marepna/ibi

884
BA3KMM BM-MKC 
rpyöozjwcnepcHbiü 
aapo3onb m Kannn 
BCKpbi™e óoeBoùi Mac™ 
paapbiBHbiM aapaaoM, 
APOöneHne Maccw OB 
HaöeraioiuMM hotokom 
BO3flyxa 
985 
555 
0,56
cranb, Meflb, amoMnHMii

Caliber, mm 884
Combat agent viscous VX
Combat state coarsely dispersed
aerosol and droplets
Agent dispersion method the warhead is opened 

by the explosive charge, 
the agent is dispersed by 
the incoming air flow

Warhead weight, kg 985
Agent weight, kg 555
Filling ratio 0.56
Shell/container materials steel, copper, aluminum

Tpynna 13 Boenpunacbi, Óoeebie sacTw paKeT w BspbiBHaiwe Bemecwa Group 13 Ammunition and explosives
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XuMMHecKne öoenpunacbi Chemical ordnance

ronoBHasi nacTb 122-mm peaKTWBHoro 
XHMunecKoro CHapafla

The chemical warhead
of a 122-mm rocket-propelled projectile

npeflHasHaHeHa atia nopaxenwa xhbom cnnbi nepea opra- 
Hbl flblXaHMq.

The warhead is used against personnel, affects life process­
es directly through breathing organs.

KoHCTpyKTMBHasi cxeMa:

1 - Kopnyc;
2 - aananbHbiñ ciaKaH;
3 - paapbiBHOii 3apsA;
4 - B3pbiBaTenb;
5 - OTpaBJimoujee BeiueCTBo;
6 - HannBHoe OTBepcme

Schematic:

1 - Case
2 - Primer
3 - Explosive charge
4 - Fuse
5 - Combat agent
6 - Filling port

Kanndp, mm
OTpaeriAiomee BemecTBo
Boesoe cocTOAHwe

Cnocoô flncneprnpoBaHMA

Tnn BspbisarenA
Macca CHapAfla, Kr
Macca OB, Kr
KoacpcpnuneHT HanonHeHMA
BapbiBHaToe BemecTBO
KoHCTpyKunoHHbie MaTepnanbi

122
3apnH
nap n TOHKOßncnepcHbivi
aapo3OJib
B3pblB0M paSpblBHOrO
3apAAa
HeKOHTaKTHbIM
19,3
3,1
0,16
TpOTU/l
CTanb, Meflb, amoMHHnñ

Basic Characteristics

Caliber, mm 122
Combat agent GB
Combat state steam and pulverized

aerosol
Dispersion method by explosive charge
Fuse proximity
Projectile weight, kg 19.3
Agent weight, kg 3.1
Filling ratio 0.16
Explosive TNT
Shell/container materials steel, copper, aluminum

ronoBHaa nacTb 122-mm peaKTUBHoro 
xHMHHecKoro cHapBfla

npeAHaaHaneHa aba nopaxeHUA xwbow cwibi nepes Heaa- 
muLneHHbie ynacTKu koxm, aapaxeHMA TexHMKu, mgcthoctm m 
nHxeHepHbix coopyxeHMM.

The chemical warhead 
of a 122-mm rocket-propelled projectile

The warhead is used against personnel, affects life 
processes directly through bare skin and contaminating the 
terrain.

KoHCTpyKTWBHaA cxeMa:

1 - Kopnyc;
2 - sananbHbiñ CTaKaH;
3 - paapbiBHOii 3apAfl;
4 - oipaeriAioinee BemecTBo;
5 - B3pbiBaienb;
6 - HannBHoe oiBepcrue

Schematic:

1 - Case
2 - Primer
3 - Explosive charge
4 - Combat agent
5 - Fuse
6 - Filling port

Kanuöp, mm
OrpaB/iwinee BemecTeo
BoeBoe cocTOAHne

CnocoS ßkicneprnpoBaHUA

Tun BspbieaTenA
Macca CHapAfla, kf
Macca OB, Kr
K03<t><t>ULlMeHT HanO/lHeHUA
BapbiBHaToe BeujecTBO
KOHCTpyKUMOHHbie MaTepnanbi

122
BM-MKC 
rpyôoflncnepcHbiü 
aapO3orib n Kannn 
B3pblBOM paapblBHOrO 
aapAfla 
yaapHbiñ 
19,3 
2,9 
0,15
TpOTH/1
cranb, Meflb, anioMHHnü

Caliber, mm
Combat agent
Combat state

Dispersion method
Fuse
Projectile weight, kg
Agent weight, kg
Filling ratio
Explosive
Shell/container materials

122
VX
coarsely dispersed 
aerosol and droplets 
by explosive charge
impact
19.3
2.9
0.15
TNT
steel, copper, aluminum

Tpynna 13 Boenpunacbi, Soeabie sacra paKOT h aspbiasaTbie aemecraa Group 13 Ammunition and explosives



Boenpwnacbi Boopyxennn CyxonyTHbix bowck Army Munitions

ronoBHasi HacTb 140-mm peaKTWBHoro 
XHMnnecKoro CHapnAa

The chemical warhead
of a 140-mm rocket-propelled projectile

npe,QHa3Ha4eHa Atm nopaxennn xhbom cn/ibi nepes opra- 
Hbl fl,blXaHM9.

The warhead is used against personnel, affects life process­
es directly through breathing organs.

KoHCTpyKTMBHaq cxeMa: Schematic:

1 - Kopnyc;
2 - sananbHbiü CTaxaH;
3 - paapbiBHOíí aapa/i;
4 - BapbiBaTenb;
5 - OTpaB/iniomee BemecTBo;
6 - HannBHoe OTBepcTne

1 - Case
2 - Primer
3 - Explosive charge
4 - Fuse
5 - Combat agent
6 - Filling port

TaKTHKO- xapaKTepncTHKM

KannOp, mm
Oipaenaiomee eemecTBO
EoeBoe cocTOSHwe

Cnocoó flncnepmpOBaHua

Tnn BspbiBaTena
Macca CHaprwa, xr
Macca OB, xr
Koa<M>nuneHT HanonneHnn
BspbiBMaroe BemecTBo
KOHCTpyxunoHHbie MaTepnanw

140
3apMH
nap n TOHKOflncnepcHbiñ
aapo3onb
B3pbiBOM paapbiBHoro
3apaaa
yaapHbiñ
18,3
2,2
0,12
TpOTMA
crans, Meas, anx>MHHnñ

Caliber, mm
Combat agent
Combat state

Dispersion method
Fuse
Projectile weight, kg
Agent weight, kg
Filling ratio
Explosive
Shell/container materials

140
GB
steam and pulverized
aerosol
by explosive charge 
impact
18.3
2.2
0.12
TNT
steel, copper, aluminum

ronoBHaa HacTb 240-mm peaKTUBHoro 
xMMMHecKoro Chiappa

flpeAHasHaieHa n/m nopaxennn xuboií cmibi nepes opra- 
Hbi ÄbixaHnn.

The chemical warhead 
of a 240-mm rocket-propelled projectile

The warhead is used against personnel, affects life process­
es directly through breathing organs.

KoHCTpyxTMBHaR cxeMa: Schematic:

1 - xopnyc;
2 - aananbHbiñ craxaH;
3 - paapbiBHoñ aapaa;
4 - BapbiBaTenb;
5 - OTpaenniotuee BemeciBO;
6 - HannBHoe OTBepcrne

1 - Case
2 - Primer
3 - Explosive charge
4 - Fuse
5 - Combat agent
6 - Filling port

Basic Characteristics

KannOp, mm
OTpaensioinee eeiuecTBo
BoeBoe cocTOAHue

Cnocoö flncneprnpoBaHMA

Tun B3pbiBarenA
Macca cHapaaa, xr
Macca OB, xr
KoatpcpnuneHT HanonHeHnn
BapbiBHaTOe BemecTBo
KoHCTpyxuwoHHbie Maiepnanbi

240 
3apnH 
nap u TOHxopncnepcHbiñ 
aapoaonb
B3pblBOM paapbIBHOrO 
aapsfla 
yaapHbiñ 
44,3 
8,0 
0,18 
rpornn
cranb, Meas, aniOMHHnii

Caliber, mm
Combat agent
Combat state

Dispersion method
Fuse
Projectile weight, kg
Agent weight, kg
Filling ratio
Explosive
Shell/container materials

240
GB
steam and pulverized
aerosol
by explosive charge
impact
44.3
8.0
0.18
TNT
steel, copper, aluminum

Tpynna 13 Boenpunacsi. Soeebie Mac™ palter w aapbiBHarbie aemecraa Group 13 Ammunition and explosives
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XuMMHecKne öoenpmacbi Chemical ordnance

122-mm apTunnepuiiCKnìi 
XHMHHeCKHki CHap^A

The 122-mm chemical 
artillery projectile

npeflHasHaHeH ana nopaxemta xmbom cmibi aepes oprawbi 
flbixaHHA, HeaaiuMLueHHbie ytacTKn koxh, sapaxenna TexHM- 
KM, MecTHOCTu n MHxenepHbix coopyxeHnü.

The projectile is used against personnel, affects life 
processes directly through bare skin, through breathing 
organs, and contaminating the terrain.

KoHCTpyKTMBHasi cxeMa: Schematic:

1 - Kopnyc;
2 - 3ananbHbiCi CTaKaa;
3 - paapbiBHoii aapafl;
4 - BapbiBarenb;
5 - OTpasnsiomee BeiuecTBo;
6 - Ha/WBHoe OTsepcTae

1 - Case
2 - Primer
3 - Explosive charge
4 - Combat agent
5 - Fuse
6 - Filling port

Basic Characteristics

Kana6p, mm
OTpaeneioinee eemecieo
Boeeoe cocTOflHue
Cnoco6 flncneprnpoBaHUH OB

Tnn B3pbiBaTerm
Macca CHapaaa, kt
Macca OB, Kr
KoecfxpmjMeHT HanonHenna OB
BapbiBHaToe BeiuecTBo
KoHCTpyKiiuoHHbie MarepManbi

122
BA3KMM /HOM3MT
nap, aapo3onb, Kanna 
B3pblBOM paapblBHOrO 
3apA.ua 
AMCTaHLiMOHHbIM 
23,1 
3,3 
0,14 
TpOTMB
CTanb, Me,nb, anioMMHMii

Caliber, mm
Combat agent
Combat state 
Dispersion method 
Fuse
Projectile weight, kg
Agent weight, kg
Filling ratio
Explosive
Shell/container materials

122
viscous lewisite
steam, aerosol, droplets 
by explosive charge
remote-action
23.1
3.3
0.14
TNT
steel, copper, 
aluminum

122-mm apTMJinepMkicKMM 
xHMunecKnii CHap^A

The 122-mm chemical 
artillery projectile

npeflHasHaneH .qua nopaxeHua xmbom cnnbi nepea opraHbi 
flblXaHMfl

The projectile is used against personnel, affects life 
processes directly through breathing organs.

KoHCTpyKTMBHaA cxeMa: Schematic:

1 - Kopnyc;
2 - 3ananbHbiii CTaKaH;
3 - paapbiBHOñ sapea;
4 - oTpaBnAiomee BeiuecTBo;
5 - Bspbisarenb;
6 - HannBHoe OTsepcTae

1 - Case
2 - Primer
3 - Explosive charge
4 - Combat agent
5 - Fuse
6 - Filling port

Kanaöp, mm
Orpaennioinee BemecTeo
Boeeoe cocTOAHue

CnocoS flncneprnpoBaHMA OB

Tun BspbieaTenA
Macca CHapAfla, kc
Macca OB, Kt
Ko3<t><t>uuueHT Hano/meHHA OB
BapbiBHaToe BeujecTBO
KoHCTpyKunoHHbie MaTepaanbi

122
3apnH 
nap a TOHKOflncnepcHbiñ 
aapO3OAb
B3pblBOM paapblBHOrO 
sapAAa 
yaapHbiü 
22,2 
1,3 
0,06
TpOTMA 
cranb, Meflb, anioMaHuü

Caliber, mm
Combat agent
Combat state

Dispersion method
Fuse
Projectile weight, kg
Agent weight, kg
Filling ratio
Explosive
Shell/container materials

122
GB
steam and pulverized
aerosol
by explosive charge
impact
22.2
1.3
0.06
TNT
steel, copper, 
aluminum

Tpynna 13 Boenpunacbi, Soeebie sacra paKer h aspbiasaTbie eemecrea Group 13 Ammunition and explosives
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Boenpnnacbi Boopyxemin CyxonyTHbix boück Army Munitions

130-mm apTmuiepwiicKMM 
XMMUHeCKHLÎ CHapHA

The 130-mm chemical 
artillery projectile

npe/iHa3Ha4eH an a nopaxenna xneoîi ennui tepea Heaa- 
mmneHHbie yiacTKn koxm, sapaxennn Texnnxu, mgcthocth n 
MHxeHepHbix coopyxeHwn.

The projectile is used against personnel, affects life 
processes directly through bare skin and contaminating the 
terrain.

KoHCTpyKTUBHaq cxeMa: Schematic:

1 - xopnyc;
2 - 3ananbHbiü CTaxaH;
3 - paapbiBHOii 3apAfl;
4 - oipaB/iAioiuee BemecTBo;
5 - B3pbiBaTenb;
6 - HannBHoe OTBepcwe

1 - Case
2 - Primer
3 - Explosive charge
4 - Combat agent
5 - Fuse
6 - Filling port

KannOp, mm
OrpaenAtomee BemecTBo
Boeeoe cocTOAHwe

Cnocoô flncnepmpOBaHuq OB

Tnn B3pbiBaienA
Macca CHapAAa, xr
Macca OB, xr
KoarptpmineHT HanonneHnn OB
BspbiBMaioe BemecTBo
KOHCTpyxiiMOHHbie Maïepnanbi

130
BM-MXC 
rpyOoflwcnepcHbiCi 
aapoaonb n xannn 
BapbiBOM paapbiBHoro 
3apAfla
HeXOHTaXTHblÜ
33,4
1,4
0,04
TpOTMA
cianb, Mexib, amOMiiHiiü

Caliber, mm
Combat agent
Combat state

Dispersion method
Fuse
Projectile weight, kg
Agent weight, kg
Filling ratio
Explosive
Shell/container materials

130
VX
coarsely dispersed
aerosol and droplets 
by explosive charge 
proximity
33.4
1.4
0.04
TNT
steel, copper, 
aluminum

130-MM apTMJlJiepMMCKMM 
XHMMHeCKMW CHap^A

The 130-mm chemical 
artillery projectile

npeflHa3HaHeH ana nopaxennn xhbom crnibi sepes opraHbi 
flbixaHnn.

The projectile is used against personnel, affects life 
processes directly through breathing organs.

KoHCTpyKTMBHaA cxeMa: Schematic:

1 - xopnyc;
2 - sananbHbiri CTaxaH;
3 - pa3pbiBHOii 3apAfl;
4 -  BemecTBo;oTpaBjiAtouj.ee
5 - B3pbiBaienb;
6 - HannBHoe OTBepcTne

1 - Case
2 - Primer
3 - Explosive charge
4 - Combat agent
5 - Fuse
6 - Filling port

KannOp, mm
OTpaBriAioiuee BemecTBo
Boeeoe cocTOAHne

Cnocoô ftwcneprnpoBaHMA OB

Tnn B3pbiBaTenA
Macca CHapAfla, xr
Macca OB, xr
KoatptpnuneHT HanonHeHnn OB
BapbiBHaTOe BemecTBo
KoHCTpyxunoHHbie Maiepnanbi

130
3apnH
nap n TOHXopncnepCHbin 
aapoaonb
BapbiBOM paapbiBHoro
aapAfla
yaapHbiii
33,4
1,6
0,05
rpornn
cranb, Meflb, antOMnnnn

Caliber, mm 130
Combat agent GB
Combat state steam and pulverized

aerosol
Dispersion method by explosive charge
Fuse impact
Projectile weight, kg 33.4
Agent weight, kg 1.6
Filling ratio 0.05
Explosive TNT
Shell/container materials steel, copper,

aluminum

rpynna 13 Boenpunacti. Soeabie Mac™ patter w aapbiBHarbie aemecraa 
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XnMMHecKne öoenpmacbi Chemical ordnance

152-mm apTunnepuiiCKnìi 
XHMunecKHki cHap^A

The 152-mm chemical 
artillery project

npeflHasHaHeH arm nopaxew/m xmbom curisi nepes opransi 
flbixaHHA, HeaainmueHHbie ytacTKn koxh, aapaxemia tbxhm- 
KM, MecTHOCTu n MHxenepHsix coopyxeHnü.

The projectile is used against personnel, affects life 
processes directly through bare skin, through breathing 
organs, and contaminating the terrain.

KoHCTpyKTMBHae cxeMa: Schematic:

1 - Kopnyc;
2 - 3ananbHbiCi CTaKaH;
3 - paapbiBHOñ 3apAA;
4 - orpasnaioinee BeiueciBo;
5 - BspbiBareab;
6 - HannBHoe OTsepcTne

1 - Case
2 - Primer
3 - Explosive charge
4 - Combat agent
5 - Fuse
6 - Filling port

Kannßp, mm
Orpaennioinee semecTBo
Boeßoe cocTosHne
Cnocoß AMcneprnpoBaHue OB

Tun B3pbieaTenA
Macca CHapa.ua, Kr
Macca OB, kf
Ko3<p<t>MuueHT Hano/iHeHMA OB
Bapbi BMaTOe BeujecTBO
KoHCTpyKuuoHHbie waiepnanbi

152
BA3KHM niOM3MT
nap, a3p030/ib, Kanan
BspwBOM paapbiBHoro 
sapada
AMCTaHLinOHHblñ
42,5
5,4
0,13
TpOTMA
cranb, Meßb, amoMriHMÜ

Caliber, mm
Combat agent
Combat state
Dispersion method
Fuse
Projectile weight, kg
Agent weight, kg
Filling ratio
Explosive
Shell/container materials

152
viscous lewisite
steam, aerosol, droplets 
by explosive charge 
remote-action
42.5
5.4
0.13
TNT
steel, copper, 
aluminum

152-mm apTMJinepMkicKMM 
XHMHHeCKHLI CHap^A

The 152-mm chemical 
artillery projectile

npeAHaaHaseH /via nopaxenna xmbom emisi nepea opratisi 
AbixaHnn.

The projectile is used against personnel, affects life 
processes directly through breathing organs.

KoHCTpyKTMBHae cxeMa: Schematic:

1 - Kopnyc;
2 - 3ananbHbiñ CTaKaH;
3 - paapbiBHOñ sapea;
4 -  BemecTBO;OTpaBnaiouj.ee
5 - nariMBHoe OTeepctne;
6 - B3pbiBaTenb

1 - Case
2 - Primer
3 - Explosive charge
4 - Combat agent
5 - Filling port
6 - Fuse

Basic Characteristics

Kann6p, mm 152
OrpaBneiomee BemecTBO 3apnH
Boesoe cocTOAHue nap n TOHKoancnepcHbiñ

aapo3onb
CnocoS AMcneprnpoBaHMa OB bspbibom paapbiBHoro

sapsaa
Tun B3pbiBaTe/m yaapHbiñ
Macca CHapeaa, kf 40
Macca OB, Kr 2,8
Ko3<t><puuneHT Hano/meHne OB 0,07
BspbiBHaToe BemecTBO TpoTnn
KoHCTpyKUMOHHbie MaTepnansi crans, Meas, anioMHHMì1

Tpynna 13 Boenpunacbi, Soesbie sacra paKer h BapbiBsaTbie aemecraa

Caliber, mm 152
Combat agent GB
Combat state steam and

pulverized aerosol
Agent dispersion method by explosive charge
Fuse impact
Projectile weight, kg 40.0
Agent weight, kg 2.8
Filling ratio 0.07
Explosive TNT
Shell/container materials steel, copper,

aluminum

Group 13 Ammunition and explosives
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Boenpwnacbi Boopyxenns CyxonyTHbix bomck Army Munitions

100-kt xnMUHecKaa aBnaunoHHaa 
óoMÓa

The 1OO-kg chemical 
aerial bomb

npe.QHa3HaHeHa aba nopaxeHna xmbom cwibi nepe3 opra- 
Hbi AbixaHMA, HeaaLumueHHbie ynacTKM ko>km, sapaxeHua Tex- 
HMKw, MecTHOCTM M HHxeHepHbix coopyxeHUM.

The bomb is used against personnel, affects life processes 
directly through bare skin, through breathing organs, and con­
taminating the terrain.

KoHCTpyKTMBHan cxeMa: Schematic:

TaKTHKO-rexHUHecKne xapatcrepwcTMxn

1 - Kopnyc;
2 - BHeniHMii Koxyx;
3 - BbiainóHOñ 3apsfl;
4 - sananbHbiii eraran;
5 - paapbiBHOñ sapea;
6 - orpasneiomee BeiuecTBo;
7 - HannBHoe orseperne

1 - Case
2 - Outer case
3 - Booster charge
4 - Primer
5 - Explosive charge
6 - Combat agent
7 - Filling port

KanwSp, mm
OTpaBnaioinee BemeciBo

Boeeoe cocToanue
Cnocoô ancneprnpoBaHna

Tun BspbiBaTena
Macea ôOMÔbi, Kr
Macea OB, kc
KoatpcfHiiueHT nanonnenns
KoHCTpyxunoHHbie Marepnaabi

100
CMecb nnpvrra c 
/1IOM3MTOM
nap, aapoaonb w Kanan
B3pblBOM paapblBHOrO 
3apaaa 
yflapHbiñ 
100 
39 
0,39
crans, Meflb, amoMumin

Caliber, mm
Combat agent 
mixture
Combat state

Dispersion method
Fuse
Bomb weight, kg
Agent weight, kg
Filling ratio
Shell/container materials

100
mustard gas/lewisite

steam, aerosol and
droplets
by explosive charge
impact
100
39
0.39
steel, copper, aluminum

250-Kr xHMunecKaa aBnaunoHHan óoivióa
npeAHasHaseHa /yin nopaxennn xuboíí cnnbi sepes Hesa- 

mnmeHHbie ynactKn koxh, sapaxenus tcxhukh, m6Cthoctu m 
MHxeHepHbix coopyxennii.

The 250-kg chemical aerial bomb
The bomb is used against personnel, affects life 

processes directly through bare skin and contaminating 
the terrain.

KoHCTpyKTMBHa« cxeMa: Schematic:

TaKTMKO-TeXHMHeCKMe XapaKTepKCTMKM

1 - Kopnyc;
2 - sananbHbiri eraran;
3 - paapbiBHOñ sapea;
4 - orpaeneioiuee BeiuecTBo;
5 - nanrtBHoe orseperne

1 - Case
2 - Primer
3 - Explosive charge
4 - Combat agent
5 - Filling port

KanuSp, mm
OrpaBriHioiuee BeiuecTBo
Boeeoe cocToenne

CnocoO flncneprnpoBaHMA

Tun B3pbiBarena
Macea SoMôbi, Kr
Macea OB, Kr
Ko3tt>4>mineHT Hano/iHemw
KoHCTpyKunoHHbie Marepnanbi

250
B93KHM 3OM3H 
rpyóoancnepcnOHHbiñ 
aapoaonb n Kanan 
BCKpblTkie ÓOMÓbl 
paapbiBHbiM 3apeaoM, 
apofineHue Maccsi OB 
HaSeraiomnM hotokom 
BO3ayxa 
AMCTaHUMOHHblñ 
130 
45 
0,35
eia/ib, Meflb, amoMnnnñ

Caliber, mm 
Combat agent 
Combat state 
aerosol and droplets 
Dispersion method

Fuse
Bomb weight, kg
Agent weight, kg
Filling ratio
Shell/container materials

250
viscous GD
coarsely dispersed

the bomb is opened by 
the explosive charge, the 
agent is dispersed by the 
incoming air flow 
remote-action
130
45
0.35
steel, copper, 
aluminum
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XnMUHecKue óoenpmacbi Chemical ordnance

XuMiiHecKaa aBnaunoHHaa ôoMôa
FlpeflHa3HaHeHa ana nopaxeHun xuboíí cnnbi Hepea opra- 

Hbi AbixaHna, HesatumneHHbie ysacTKU koxu, aapaxeHvm Tex- 
HMKM, MeCTHOCTM H HHX6H6pHblX COOpyxeHMki.

Chemical aerial bomb
The bomb is used against personnel, affects life processes 

directly through bare skin, through breathing organs, and con­
taminating the terrain.

KoHCTpyKTHBHaa cxeMa:

1 - Kopnyc;
2 - 3ananbHbiü craxaH;
3 - paapbiBHOñ sapea;
4 - OTpaeneioinee Bemecieo;
5 - HanuBHoe OTsepcrue

Schematic:

1 - Case
2 - Primer
3 - Explosive charge
4 - Combat agent
5 - Filling port

Karinöp, Kr
OrpaB/iaioinee BemecTBo

Boeeoe cocTosHue
Cnocoö ancneprupoBaHua

Tun BspbiBaTena
Macca 6om6m, Kr
Macca OB, Kr
KoarpcpnuneHT Hanonnenne
KoHCTpyKuuoHHbie Marepnanbi

100
CMecb nnpnTa 
c AIOM3UTOM 
nap, aapo3onb m Kanan 
B3pblB0M paapblBHOrO 
3apeaa 
yaapHbiñ 
80 
28 
0,35
crane, Meflb, amoMMHHÜ

Caliber, kg 100
Combat agent mustard gas/lewisite 

mixture
Combat state steam, aerosol and 

droplets
Dispersion method by explosive charge
Fuse impact
Bomb weight, kg 80
Agent weight, kg 28
Filling ratio 0.35
Shell/container materials steel, copper, aluminum

XnMUHecKan aBMaquoHHaa óoMÓa
ripeßHasHaMeHa ime nopaxennn xuboíí cnribi sepes opra- 

Hbl AblXaHklíA

Chemical aerial bomb
The bomb is used against personnel, affects life processes 

directly through breathing organs.

KoHCTpyKTHBHari cxeMa:

1 - Kopnyc;
2 - 3ananbHbiñ CTaKaH;
3 - paapbiBHon sapea;
4 - OTpaBJimotuee BemecTBo;
5 - ocKonoMHbiñ CTaKaH;
6 - HanuBHoe OTBepcrue

Schematic:

1 - Case
2 - Primer
3 - Explosive charge
4 - Combat agent
5 - Fragmentation shell
6 - Filling port

Basic Characteristics

Kanuóp, Kr
OipaB/iwniee BemecTBo 
Boeßoe cocTOAHue

CnocoO flMcneprnpoBaHnA

Tun BspbieaTena

Macca öomöm, kt
Macca OB, kt
KoatpcpnuneHT Hano/iHenna
KoHCTpyKunoHHbie Marepnaribi

250
3apnH
nap n TOHKOflncnepcHbiñ
aapo3onb
B3pblBOM paapbIBHOrO
aapefla
yaapHbiñ, MrHOBeHHoro
AeñcTBna
233
49
0,21
CTanb, Meflb, aniOMUHnü, 
qyryH

Caliber, kg
Combat agent
Combat state

Dispersion method
Fuse

Bomb weight, kg
Agent weight, kg
Filling ratio
Shell/container materials

250
GB
steam and pulverized 
aerosol
by explosive charge 
impact, 
instant-action
233
49
0.21
steel, copper, 
aluminum, cast iron

Tpynna 13 Boenpunacbi, doeabie sacra paKer n aapbiasaTbie aemecTaa Group 13 Ammunition and explosives
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MeTOAbi M TexHonorHH 
MOAenMpoBaHMR m McnbiraHMM 
anemeHTOB ßoenpunacos

iijjJ pyuüijj jjjjjjjJuijDjj

MH<|>OpMai4HOHHO-M3MepMTejlbHOe 
oôecneneHHe McnbiTaHMH 
cpeACTB nopaiKeHMfl



METOAbl M TEXHOJ1OFMM 
MOAEJ1MPOBAHMH M MCHblTAHMM 
3AEMEHTOB BOEnPHRACOB

t a^rjrjr: pnuraaa

Co3flaHne óoenpunacoB rnafiKOCTBOJibHOw 
TaHKOBOM m npoTUBOTaHKOBOii apTunnepnn 
C. PycaKOB, renepajibHbiíí fínpeKTop (PPI «HI/IMI/I»)

Ponb cneunarbHbix mstoauk, MaTewaTHHecKMX mctoaob m 
TexHOJiorwii npoBeASHMA uccaeflOBannii npoABMaacb b no- 
BbiwemiH onepaTUBHOCTU paapaSoTKM óoenpunacoB k rnaA- 
KOCTBOnbHOMy BOopyxeHuio.

B 1952 rofly HaynHO-uccneflOBaTenbCKOMy nHCTmyry MM 
(HHM-24) óbino nopyneno nposefleHne paóoT no coa/jannx) sbi- 
CTpenoB c onepeHHbiMM noAKanMÓepHbiMM cHapAAaMM (OFIC) 
Ana hobom rnaAKOCTBonbHOÍí 36hmthom CMCTeMbi KC-37 (paapa- 
óoTana Ha 6aae 100-mm 36hmthom cucTeMbi KC-19). HeoóxoAM- 
mo óbino cnpoeKTupoBaib m oTpaóoTaTb npnHpnnnanbHO HOBbie 
6oenpnnacbi c MBKCMManbHOM BbicoTOüt cipenbóbi ao 21 km.

Hanano paóoT no cos/jaHwo KOMnneKca «aeHMTHoe opyAMe - 
BbiCTpen» c HOBbiMH noAKanMÓepHbiMM CHapnaaMM óbino 3a- 
KpenneHO riocTaHOBnenneM CoBeTa Mmhmctpob CCCP.

C otom penbio paa cnei|ManwcTOB HHH-2 MAfl peweHMeM 
pyKOBOACTsa 6bin OTKOMaHAwpoeaH b HHH-24 aha peanwaa- 
Umm HeoóxoAHMbix TexHWHecKMx peuieHMM.

B KopoTKkie cpOKn óbin paapaóoTaH BbiCTpen c onepeHHbiM 
noAKann6epHbiM 3eHMTHbiM chbpaaom. 3a ciei 3Toro óbino 
AOCTMTHyTO pe3Koe noBbiweHHe HananbHoti ckopoctm CHapa- 
Aa m cooTBeTCTBeHHO yBenHHeHMe BbicOTbi nopaxeHMA peneui.

PaóoTa óbina BbinonHeHa b nonHOM oóteMe b cootbbtctbmm 
c TT3, nonynnna nonoxwenbHoe aaicniOHeHMe HMM-5, orse- 
HaBiiiero 3a opeHKy ac|x|>eKTUBH0CTu 3eHMTHbix óoenpunacoB. 
Bbin BbinymeH n cash 3axa3HHKy KOMnneKT TexHunecKOti AOKy- 
MeHiaunM. PaapaóoTaHHbiií BbiCTpen He hpmhatim Ha Boopyxe- 
Hwe. <t>opManbHaa npwHMHa Taxoro peuieHMA - oTAenwoipwecA 
nao™ CHapAAa (tph ceKTOpa), naAas Ha CBoeñ TeppnTopwn, 
Mornw HanocHTb «yipepó». B 3to BpeMA Hananw noAB/iATbCA 3e- 
HMTHbie paKCTHbie KOMOneKCbl, M paKeTHaa 3M0OPMA 3aK33MM- 
Ka npuBena k noTepe MHTepeca k sbhmthom ap™nnepnn.

HaKonneHHbiii b nepwoA 1952-1957 toaob onbiT, npose- 
AeHHbiñ óonbiAoíí oóteM TeopeTMnecKMx h aKCnepnMeHTanb- 
Hbix paóoT, a TaKxe peaynbraTbi HI4P no TeMe «Tapan» - rnaA- 
KOCTBonbHaa cucieMa c BbicipenaMH pa3AenbHoro aapaxa- 
HHA W OnepeHHbiMM ÓpOHeÓOMHbIMM HOAKanMÓepHblMM CHa- 
pnAaMM (BBC) - óbinn oópaipeHbi Ha cosashmo BbiCTpenoB c 
onepeHHbiM noAKannóepHbiM (BDC), KyMynATMBHbiM (KC) m 
ocKonoHHo-<t>yracHbiM (0<T>C) cHapAAaMM k rnaA«ocTBonb- 
HbiM apTMnnepMMCKMM CMCTeMaM: npoTMBOTaHKOBOM nyiuKe 
T-12 m TaHKOBbiM nyujKaM Y-5TC (1959 r.) m fl-68 (1961 r.).

ÆnA pemeHMA stmx npoôneM b MHCTMTyre 6bin C03AaH cnepn- 
anbHbiM KOHCTpyKTopcKMM OTAen. C yneTOM peaynbTaTOB paóoT 
no TeMe «Tapan» óbinn nocraBnenbi aaAann no co3Aannio rnaA- 
KOCTBonbHbix CMCTeM c BbiCTpenaMM pa3AenbHoro 3apAxaHMA.

B pesynbTaie b 1960 roAy a cootb6tctbmm c riocTanoBne- 
HMeM CoseTa Mmhmctpob CCCP npMHATbi na BOopyxeHMe 
CoBeTCKOM Apmmm nyuiKaT-12 m yHMTapHbie BbiCTpenbi k Hen.

Development of munitions 
for smoothbore tank and antitank guns 
S. Rusakov, Director General (GP NIMI)

In an environment where fast development of smoothbore 
munitions was crucial, numerical simulation, special methods 
and technology came to the fore.

In 1952, NII-24 of the Soviet engineering ministry became 
responsible for fin-stabilized armor-piercing discarding sabot 
projectiles for the new KS-37 smoothbore anti-aircraft artillery 
system derived from the 100-mm KS-19. The task was to 
develop and test a new type of projectiles that had to be effec­
tive at altitudes of up to 21 km.

TexHonornA nonepeHHO-BnHTOBOü npoKaTKM 3ar0T0B0K
KopnycoB BflC
Transverse screw rolling technology for shell production

TexHOAorMMecKMM npopecc aanMBKM oSnopnpyiomnx 
HOACKOB k EPIC
Armor-piercing discarding sabot projectile obturating band 
casting procedure

Tpynna 10 BoopyxeHHe Group 10 Weapons
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MeTOflbi M TexHonormi MOflenupoBaHMH u ncnbiTSHwii óoenpmacoe Munitions elements testing and process simulation

TepMonnacTMHecKan oôpaôOTKa Mean (TnO)
Standard fine-grained structures in copper linings. Thermoplastic copper treatment

B 1961 roay Guiri npnH9T Ha Boopyxenne CoBeTCKOÑ Apmmm 
TaHK T-62, ocHameHHbiíí rnaAKOCTBonbHoií nyiuKoií Y-5TC c 
KOMnaeKTOM yHmapHbix BbiCTpenoB c onepeHHbiM noaxa/iM- 
OepHbiM, KyMynaTMBHbiM w ocKo/ioHHO-cJjyracHbiM CHapa/ta- 
mh. npoBefleHHbiií KOMnneKC HaysHbix m 3KcnepwvieHTaribHbix 
MCCJieAOBaHHM B 3T0T nepMOfl nOSBOBHTI CO3flaTb HOBblM Bnfl 
BOopyxeHnst, ocHoey KOToporo cocTaBnnn rnaflKOCTBonbHbie 
nyujKM h Bbidpenbi k hhm, hto o6ecneHM.no pe3KnÑ CKanoK no 
6poHenpo6nBaeMoc™ h AanbHOCTM nopaxeHwe penen.

BiviecTe c TeM, CKopocrpenbHOCTb nywKH Y-5TC w3-3a pyHHoro 
3apstxaHnq 6bina HeBbicoKoñ. flonbiTKM cospaHHH aBTOMaia 3a- 
paxaHnn He yeenManucb ycnexoM, TaK KaK raóapmbi Goesoro ot- 
flenennn tshks He no3Bonwnn co3fl3Tb npneMneMbiñ MexsHH3M, 
cnocoÓHbiñ oóecneHMTb 3apnxaHMe yHMTapHbix BbicTpenoB.

nosTOMy nepep uiHCTmyroM 6bina nocTaenena Hoean sarasa 
no paapaóoTKe BbicipenoB paanenbHoro sapnxaHnn k HOBowy 
TaHKy. BbiCTpen ponxeH Gbin cocTonib n3 asyx nacTeñ: ochob- 
Horo aapnpa b hsctmhho cropaiotueñ ruinase, oóecnenuiBaiome- 
ro CTpenbóy KyMynaTHBHbiMw n ocKonoHHO-<t>yracHbiMn cnapa- 
paMM, n flononHuiTenbHoro, pa3MemaeMoro Ha GponeGoñHOM 
nopKanuióepHOM CHapape (BdC) b cropaiomeM unnnHApe.

B cooTBeTCTBMM c npnK33aiviM MnHo6opoHbi n rocyaapcT- 
eeHHoro KOMHTeia oóopoHHoñ TexHMKM CCCP b Hanane 1961 
ropa MHCTHTyroM 6bina nanara paóoia no cosaannio BbiCTpe- 
noB paapenbHoro aapnxaHwn c BflC, KyMynmHBHbiM n ocko- 
noHHO-<í>yracHbiM CHapsviaMui. CTaennacb sabana - npn nx 
paapaóoTKe ponxHbi 6biTb ncnonb3OBaHbi CHapwbi ot yHW- 
Tapnbix BbicTpenoB nyniKw Y-5TC.

B npopecce paóoTbi KOHCTpyKTopbi BCTpeTuinncb c pnpoM 
TexHMHecKwx npoónem, TaKiix KaK co3n,aHne npwHuwnwanbHO 
HOBbix aapapoB, Maiepnanoe cropaioiitnx rnnb3, 0nerMarw- 
3aT0p0B, U13H0C CTBOnOB M T.fl.

3to noTpe6oBano co3paHH9 moluhom MaTepwanbHoñ 6a3bi, 
ui3MepmenbHoro npnóopHoro KOMnneKca, a TaKxe 6onbworo 
KonnuecTBa pasnuiHHbix Mercan k HaTypHoro, nonynaTypHoro 
MoaennpoBaHnn n npnHpnnnanbHO hobofo noflxofla k petae- 
hwo penoro paita 3apaH ana oGecneHeHwa HHxenepHbix pac- 
neTOB, TaKnx KaK npoHHOCTb npw BbicTpene, BHyrpeHHaa n 
BHeiuHHH 6annncTHHH0CTb, KyHHOCTb 6oa n T.p.

Oco6oe BHMManne ypennnocb coapaHnio 6a3bi BbiHncnuiTenb- 
H0Í4 TexHMKM M M6T0P,0B MaTCMaTHMeCKOrO MOflenHpOBaHUIH Bcex 
npopeccoB, CBaaaHHbix c apTnnnepníícKMM BbiCTpenoM.

B 1964 roay paóoia 6bina sasepiueHa coapaHuieM Bbicipe- 
noB paapenbHoro 3apaxanna ana nyiuKn ,0,-68 TaHKa T-64 c 
aBTOMaTMHecKUM 3apnxaHneM. B stom xe 
roay BbiCTpenbi 6binn 3anymeHbi b cepwiíHoe 
npon3BopcTBo, a b 1966 roay tbhk T-64 c 
rnapKOCTBonbHoñ nyuiKoñ ¿1-68 n Bbicipena- 
mm k Heñ 6bin npwHBT Ha Boopyxenne Cobot- 
CKoñ ApMun.

Hapaay c paapaóoTKoñ HOBbix KOHCTpyK- 
puiñ noTpeóoBanocb coapaHuie coBepnieHHO 
HOBbix MaiepuianoB: cianen n Taxenbix cnna- 
BOB C BbICOKMMM MexaHUIHeCKMMM CBOMCTBa- 
mm, yaapHoñ B93KOCTbio w ypenbHbiM eecoM, 
ceepxnpoHHbix nerKwx cnnaBOB, nnacTMacc, 
a TaKxe paspaóoTKa TexHonorwHecKnx npo- 
peccoB hx nepepaóoTKM n opraHnsapuin npo- 
Mbii±ineHHoro nponsBOflCTBa.

As soon as the Soviet Council of Ministers 
gave green light to the new development, NII-2, 
a research institute of the Aviation Ministry, 
fielded a special research team that developed 
a round with a fin-stabilized armor-piercing 
discarding sabot projectile (this solution dra­
matically increased muzzle velocity and effec­
tive altitude) in line with the specification. The 
product was verified by NII-5, at that time the 
institute responsible for the appraisal of anti­
aircraft munitions.

Though a full set of documents for the round
was developed and the munition was ready for commissioning, 
it was never commissioned - formally for safety reasons, 
because the discarded parts were to fall down on own territo­
ry, in fact apparently because of the advent of more advanced 
missile air defense systems.

The development effort of 1952-1957 was not fully discard­
ed. The Taran program - a smoothbore artillery system with 
separately loaded rounds and fin-stabilized armor-piercing dis­
carding sabot projectiles - was converted into a new research 
project for armor-piercing discarding sabot, shaped-charge, 
and high-explosive/fragmentation projectiles for smoothbore 
antitank (T-12) and tank U-5Ts (1959) and D-68 (1961) guns. 
The team became a special department, and its work resulted 
in new requirements to separate-loading artillery systems.

By 1960, the effort was partly redirected toward unitary 
munitions, which led to the commissioning of the T-12 antitank 
gun firing unitary rounds. A year later, the soviet Army fielded 
the new T-62 battle tank with armor-piercing discarding sabot, 
shaped-charge, and high-explosive/fragmentation rounds.

The extensive theoretical and experimental research pro­
gram gave the army a new type of weapon , based on standard 
smoothbore guns, with dramatically higher armor penetrating 
capability and effective range. However, manually loaded U-5Ts 
did not reach high rate of fire, while automatic unitary loaders 
were not available at that time inside a limited confined space.

To enable automated loading, the institute turned back to 
separate loading. Under a new requirement, the round was to 
include the main charge in a partly combustible shell to act as 
a sustainer for shaped-charge and high-explosive/fragmenta­
tion munitions and an auxiliary charge in a combustible cylin­
der for armor-piercing discarding sabot projectiles. In early 
1961, the Defense Ministry and State Defense Technology 
Committee sanctioned the program, requiring that already 
developed projectiles for the U-5Ts be used for a new system.

This was a challenging task. A winning combination of all quali­
ties demanded a principally different charge, new materials for 
combustible shells, new phlegmatizing agents, special measures 
to deal with barrel wear etc. To tackle these problems, the institute 
developed a powerful test facility and many methods of in-line 
and field simulation, and new techniques of calculation of such 
crucial parameters as shot strength, internal and external ballistic 
characteristics, density of fire and others. A special emphasis was 
made on a new computing base for comprehensive numerical 
simulation of all processes an artillery shot involves.

PeKpncTannn3auMOHHbiñ KOHTponnpyeMbiñ OTXur (PKO) 3ar0T0B0K c ipeóyeMOñ CTeneHbio 
Recrystallization controlled annealing of blanks

Group 10 WeaponsTpynna 10 Boopyxenne

iSs 1015 Guns, 75mm through 125m 453

o6ecneHM.no


TexHonorun MOflennpoBaHna n McnbiTaHuiii 6oenpnnacoa Munitions testing and process simulation

PeayjibTaTOM stmx pa6oi RBwnocb coaaamie 6oenpnnacoB 
BblCOKOtÎ SCjj^eKTHBHOCTW APR TaHKOBOM M npOTHBOTaHKOBOW 
apTUJinepHüicKHX cmctcm, oôecneHMBaiOLUMx nopaxenne tbh- 
kob m zipyrux qeneii BepoaiHoro npoTMBHUKa. K t3hkobom cm- 
CTewe fl-81 6binn paapaôoTaHbi n npuiHRTbi Ha soopyxenne 
6onee fleca™ BbicTpe/iOB.

B 1979, 1981, 1989 roflax paapaôoTHHKM stmx 6oenpnnacoB 
6bian yaocToeHbi locyflapcTBeHHbix npeMMii CCCP, b hx Hiicne: 
B.B. PsopcKMii, C.H. CeBacTbaHOBa, B.n. XnranoB, B.B. LUm- 
KyHOB, l/I.M. Conofl, B.A. Khmorh, B.n. KMpees m T.H. ManaHOs.

Co3fl,aHne BbicTpenoB c onepeHHbiMM 6poHe6oCiHbiMM 
noflKanwôepHbiMH, KyMynPTMBHbiMM m 0CK0n0HH0-<t>yracHbi- 
MM CHapaaaMH, rfiaflKOCTBOPbHblX TSHKOBblX H npOTHBOTaH- 
KOBbix nyaieK 3HaHHTenbHO onepeanno 3apy6exHbie paspa- 
ÔOTK0 B 3TOM OÔJiaCTM.

In 1964, this work resulted in automatically separately 
loaded rounds for the new D-68 gun of the T-64. Serial pro­
duction of the new rounds began later in the year. In 1966, the 
tank with the new gun was commissioned for use with the 
Soviet Army. The new munitions ensured high battlefield effec­
tiveness against all operational tanks and other targets. The 
later D-81 derivative fired over 10 various types of rounds.

The new research effort included an investigation in new 
materials: steels and heavy alloys with high workability, 
resilience, and density; superhard light alloys, plastics, and 
production and processing techniques.

The developers of these munitions - V.V. Yavorsky, S.N. 
Sevastyanova, V.P. Zhigalov, V.V. Shikunov, LI. Solod, V.A. 
Kamoyan, V.P. Kireyev and G.N. Mananov - won 1979, 1981, 
and 1989 U.S.S.R. State Prizes.

MaTeMaTWHecKoe MOflenupoBaHwe 
ôajuiMCTMKM apTHJinepuiMCKoro 
BbicTpena

PaapaôoTKa m aoBefleHwe apTimnepniicKMX BbicipenoB ao 
npnHBTMa Ha eoopyxenue ocyiuecTBnaeTca c npHMeneHvieM 
coBpervieHHbix MeraaoB nccneaoBaHMii, b tom Hwcne: Maie- 
MaTHsecKoro MoaennpoBaHHR c npnMenenneM aneKTpoHHO- 
BbiHMCJime/ibHbix MauikiH, <t>n3MHecKoro n nonynaTypHoro 
MOflenwpoBaHMA Ha naSopaTopHO-CTenaoBbix ycianoBKax, 
noriHOMacujTaÔHbix CTpenbô c ncnonb3OBaHneM TeneMeTpw- 
HecKMx cpeacTB m cneqMaribHbix 6annncTMHecKnx rpacc.

B xoae OTpaSoTKw BbiCTpenos paapaSaTbiBanDTca HOBbie Ma- 
Tepnanbi n TexHonorHHecKwe npoueccbi, cneurianbHbiM mhct- 
pyMeHT m o6opyxtOBaHne. MoaenHpOBaHwe no3BonaeT npose- 
cth npeflBapHTe/ibHbie nccneflosaHMA napaMeTpoB cnapnaa b 
CTBone opyana m Ha TpaeKTopnn, onpeaenriTb ypOBHn nepe- 
rpy3OK, BO3fleiicTByK)Lnnx Ha cnapaa, reoMeTpwto m 4>w3mko- 
MexaHHHecKwe xapaKTepvicTMKM cTBona, ero mshoc m KpMBM3Hy.

Ha ocHOse MoaeanpOBaHMR nporHO3npyioTCR 6aaanCTWHe- 
CKvie napaMeTpbi, onpeaenaiotawe ycnoBwa 4>yHKiinoHnpoBa- 
HMB BspbiBaTenefi h apyrwx aneMeHTOB asTOMaTMKM cnapa- 
Aob, b tom Hwcne: neperpy3Kn, ymoBbie ckopocth Bpamenna, 
noneTHoe BpeMS u apyrwe.

Ballistic numerical 
simulation of artillery 
shot

Commissioning of modern artillery munitions for use on the 
battlefield is preceded by extensive testing programs that 
range from computer numerical simulation through bench 
tests to live field tests with special telemetric equipment and 
ballistic tracers.

In the process of development, new materials, processes, 
testing and production equipment are also looked at. 
Simulation provides an insight into the parameters of the pro­
jectile while inside the barrel and in flight: the g-load pattern; 
the geometric and physical characteristics of the gun barrel, 
including its wear and curvature. Simulation results are used 
to forecast the optimal ballistic parameters - g-loads, angular 
speeds, flight time etc - that become guidelines for the pro­
duction of fuses and other support systems of the projectile.

MaTeMaTHMecKoe MO/tenwpoBaHwe ôannucTMKw 
apTwnnepwiicKoro BbicTpena
Ballistic numerical simulation of artillery shot

B CTBone opy«un 
Inside the gun barrel 

Ha TpaeKTopMM 
In flight

npeABapriTenbHbie uccneflOBaHWH napaMeTpoB cnapnaa, bhmsuou^mx Ha ero 6annncTWKy 
Preliminary research into projectile parameters to receive ballistic guidelines

HucneHHbiii aapoi|nHaMHHecKnü aKcnepHMem

3aBncMMOc™ aapoanHaMHHecKnx Koa<t><t>MUMeHTOB 
Aerodynamic coefficients versus flow conditions (V, d)

HncneHHbiû 3KcnepnMeHT no onpepeneHMio noKaaare/ieM HanpaxeHHO-AecpopMwpoBaHHoro

PacneT 3HepreTWHeCKWX u pacxoflHbix xapaKTepucruK 
MeTaTenbHoro aapafla a aaawcMMOCTw ot xnMunecKoro 
cocTaaa nopoxoa b reoMerpwn nopoxosbix aneMenTOB 
Propelling charge energy and consumption for different 
powders and charge configurations

—
SHeprermecKMe 

w pacxoflHbie xapaKiepwcTHKn 
MeTarenbHbix aapfWOB 

Propelling charge energy 
and consumption

( npn «odparHOM»' oSayee 

(flBwxeHwe ua ysacTKe 
nocneaeiiCTBMB nopoxosbix 

raaoe)
Reverse airflow (while influ­
enced by residual effect of 

the propelling charge) 
~ ------------------7

/------------------------------- \

npwnpHMOM 
obayee (ABUiKeHMe 

b Boaayxe)
Direct airflow 

(in midcourse)
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MeTOflbi m TexHonornu MOflenupoBaHMH u ncnbiTSHwii ôoenpunacoe Munitions elements testing and process simulation A
KoMuneKCHoe MOflenuposaHue SannwcTMHecKMX npoueccoB
(b AeTepMMHMpoBaHHOw nocTaHOBKe nnn MncneHHoe MOflennpoBanne cTpenb6bi no MeToay MoHTe-Kapno)
Comprehensive simulation of ballistic processes (deterministic or Monte Carlo simulation)

MM
CoBMecTHoe MOAenupOBawwe 
OAHOBpeMeHHO TeKymHx npopeccoB 
Simultaneous simulation 
of several co-developing processes

HoMWHanbHbie SHaneHUfl m pasdpocbi napaweT- 
pos CHap»Aa b uenoM. reoMeipMM ero ochob- 
Hbix Aeianeii m 4>w3HKo-MexaHHHecKwx xapax- 
TepMCTMK MX MaTCpMaAOB
Nominal values and real spread values of the 
projectile characteristics, geometry of its main

<fcopMOM3MeHeHne Beaymero noscxa 
Change of the shape of the rotating band

MoAenwpoBaHwe cmhoboto BaawMOAeiicT-
BMfl CHapAAa CO CTBOHOM
Simulation of the projectile-barrel force pattern

vV

'xecTKwvi» cnapflA Rigid barrel

^pressure (P)

MoaenupOBaHwe BHyT- 
pwôannwCTMHecKûro 
nponecca
Simulation of the inter­
nal ballistic process

Cuna conpomeneHMR cpopCM- 
poaaHmo BeAymero noflcxa 
Response to the impact on the 
rotating band

Cwna conpoTHB/ieiiHA tpbhmr 
CHap«AS co CT8O/1OM 
Response to the projectile-bar- 
r el (notion

feoMeTpwfl m d>M3HKo-MexaHMHecKwe xapaxTepwcTHKw
CTBona, ero mshoc m xpMBM3Ha
Physical characteristics of the gun barrel: wear and cur­
vature
_____________________________________________________

MoAeaMpoeaHMe xonebaHMM aneMeHTOB CMCieMw 
«CHapflA-ynpyrMM ctboh»
Oscillation simulation in the projectile-elastic barrel 
system

«ynpyruii» CHapflA Elastic projectile

PeaxuMu b MeCTax 
KOHTaxTa cHapflAa 
CO CTBOHOM
Response where 
the projectile con­
tacts the barrel

KoMnoHeHTw yrnoBbix
HananbHbix BO3Myme- 
hmm cnapflAa 
(du. d u. V<v>)
Projectile Initial angu­
lar perturbation com­
ponents (d., d ’. V=»f)

HepiexHwe na- 
paMerpbi Mera- 
TenbHbix 3apa- 
AOB m mx pa3- 
6pocbi
Nominal values 
and real spread 
values of the pro- 

spelling charges J

!p 
LI 

k
CHap«Aa 

(V). AaeneHne nopo­
xoBbix T330B (P) M MX 
pasfipocbi 
Nominal values and 
real spread values of 
the projectile speed 
(V) and propelling gas

BweiuHMe 0aK- 
TOpbl M MX pa3- 
6pocw
Nominal values 
and real spread 
values of the 
external factors

—
HaBeaeHwe ciBOJia 
Locking on

A

MeTGOponorwH 
Meteorology

MoflenupoBawne npocTpaHCTBeHHO- 
ro ABMxeHHB CHap«Aa Ha TpaexropMM 
Simulation of the motion of the projec­
tile in flight

MoAennpoBaHMe npocTpaHCTBeHHOro 
ABMxenMB cwapflAa w OTAenniouiMxcfl 
ot Hero aneMeHTOB Ha ywacTxe 
nocneAeMCTBM« nopoxoBbix ra30B 
Simulation of the motion of the projec­
tile and jettisonable parts (while influ­
enced by residual effect of the pro­
pelling charge)

7

MaMeneHHe xnuMaTMMecxMx napa- 
MeTpoa CHapBAa (V. d) Ha ynacTxe 
nooneAôMCTBHB nopoxoBbix raaoa 
Change of the projectile kinetic 
parameters (V.d) while the projec­
tile is influenced by residual effect 
of the propelling charge

KMHeMaTMHeCKue napaMeTpw 
TpaexTopMM cwapflAa m noxaaa- 
T6HM MX pa3bpOCOB
Nominal values and real spread 
values of the projectile kinetic 
parameters

nporHO3 6an/iMCTW4ecKwx napaweTpoa. onpeACHfliouiMx 3aAeiScTB0BaHwe m ycnoBMfl 0yHXUMOHMpoBaHMfl B3pbiBaTeneM m APyrvix aneMOHToa 
aBTOMaTHKw cnapflAOB (neperpysKM. ymoewe ckopoctm Bpamewnfl, noneTHoe BpeM« m np.)
Forecast of the ballistic parameters that become guidelines for the production of fuses and other support systems of the projectile (g-load pat­
tern, angular speeds, flight time etc)

nporHO3 AanbHOCTW m xyMHocTM cTpenbbw 
Forecast of the effective range and density of fire

klccneAOBaHMfl 
no MOAepHM3auMM 
BbiCTpenoB c 5I1C

npOBOflRTCfl b uensx noBbiineHna 6oeBbix xapaKTepucTMK 
ôpoHeôoiiHbix noAKann6epHbix CHapaaoB, noBbiiueHuq npoH- 
HOCTH CepflCMHMKOB M 001033161160 ÓpOHenpOÓMBaeMOCTM 
pa3J104HblX T0OOB 6pOH6BOM 3atH0Tbl.

Key stages of the materials 
and technology upgrade of armor- 
piercing discarding sabot projectiles

The goal of the testing program normally is the 
improvement of armor penetrating capability through 
harder cores and other factors of penetration of various 
types of armor.



TexHonormi MOpennpoBaHnst n wcnbrraHMii 6oenpnnacoB Munitions testing and process simulation

B xofle uccjieflOBamiki 
paspaôoTaHbi Hoabie Mare- 
puanbi:

- cynepabicoKonpoHHbie 
MapieHcmHbie CTann

00.2 >210-220 ktc/mm2, 
ip>45%, KCU>3,0 Krc/CM2;

- BO/ib0paMOBbie cnnaBbi 
ZUia KopnycoB CHapaaoB

0a> 125-150 KTC/MM2, 
0>4-8%

New materials developed in 
the R&D process:

- superhard martensite 
steels

00.2 0.2 >210-220 kgf/mm2, 
ip >45%, KSU>3.0 kgf/cm2;

- case tungsten alloys
Oa > 125-150 kgf/mm2, 

d > 4-8%

PaspaSoTaHbi HOBbie TexHonornw:
- ruflpo3KCTpy3na Bonb<t>paMOBbix cnnaBOB;
- côopKa Be/iymux ycipowcTB c obriopnpyiomuMM u eeay- 

LU.UMH aneMeHTaMn n3 nonnMepHbix MaiepnaaoB;

Know-how developed in the R&D process:
- hydrostatic extrusion of tungsten alloys;
- assembly of leader devices with obturating and leading 

elements of polymers;

- coBpeMeHHbie TexHonornn TepMOMexaHHHecKoro ynpon- 
HeHnA, o6ecneHHBaK>Lune noBbinieHne MexaHnnecKHX 
cboîîctb:

- nerMpoBaHHbix CTaneii Ha 35-50%;
- MapTeHcwTHbix cTaneùi Ha 10-15%;
- anioMMHMeBbix cnnaBOB Ha 15-20%;
- MamneBbix cnnaeoB Ha 25-30%.

- innovative thermomechanical hardening techniques to 
improve mechanical characteristics:

- of alloyed steels - by 35%-50%;
- of martensite steels - by 10%-15%;
- of aluminum alloys - by 15%-20%;
- of magnesium alloys - by 25%-30%.

MccneflOBaHUR 
no MOAepHMsauuki 
BbicTpenoB c OOC

npoBOA^Tca b u,ennx onpeaeneHna bh/iob TepMMHecKoii n 
naaepHori obpaboTKn KopnycoB CHapwoB

Key stages of the materials 
and technology upgrade of high- 
explosive/fragmentation projectiles

A designet to determine the tipe of thermal or laser treat­
ment.

JlasepHan oSpaóoTxa KopnycoB 
Laser treatment of cases

Group 10 Weapons
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MeïOflbi u TexHonornH MOflenupoBaHHa w wcnbiTaHWki ôoenpwnacoB Munitions elements testing and process simulation

CneukianbHbie bmabi TepMnnecKOM oôpaôoTKM KopnycoB 
Special thermal treatment of projectile cases

Ct a nu /urn KopnycoB 
Case steels

C 0,6%; Si 2,0%
C 0.6%; Si 2.0%

C 0,6%; P 0,16%: B 0,008%
C 0.6%; P 0.16%; B 0.008%

C 0,8-1,0%; Mn 2.0%: Si 1.0%
C 0.8-1.0%: Mn 2.0%; Si 1.0%

MccneflOBaHuie cpusMKM 
ôbiCTponpoTeKaroinHx npopeccoB

High-speed process physical 
investigation

BspbiBHan Kaiviepa 

(MaKCHMa/ibHan Macca BB - 1,5 Kr)
IzlccneflOBaHun napatvieTpOB 

aspbiea, oipaôoTKa Ha 0yHKu,uoHM- 
pOBaHMe U 3C|>4>eKTHBHOCTb .peiiCT- 
BH9 OCKO.nO4HblX, KyMyjl9THBHblX H 
ppyrHX SoenpwnacoB npoBopaica 
Ha KOMnneKce B3pbiBHbix CTenpoB.

Hcnonb3yK>TC9 npeun3MOHHbie 
MeTOflbi nasepHoro 3OHpnpoBaHna, 
pGHTreHOBCKOM H OnTMHeCKOM 
CbeMKH npOLieCCOB C BpeMeHHbIM 
paspeiuenueivi 10-200 HC.

Blasting chamber 

(max explosive charge - 1.5kg) 
Blast parameters are investigated 

and the action of fragmentation, 
shaped-charge, and other types of 
munitions is tested using the blast 
test bench laboratory.

The tests involve high-precision 
laser probing and X-ray recording of 
processes at a time resolution of 
Wnsec to 200nsec.

OopMupoBaHue nopaxaioiuMx aneMeHTOB, BaaviMO- Destructive agent formation, interaction with various

AeiicTBMe c nperpanaMvt (viMnyabCHas peHTreHorpacp^s) obstacles (pulsed X-ray imaging)

npOHHKaHne KyMy/isiMBHOM crpyn b 6pohk> 
Blast action upon reactive armor

B3anMOfleüCTBne CO3 c anHaMMHecKOü 3amnToü 
Penetration of armor by a metal jet (shaped-charge effect)

SaaaHHoe apobnewne 
oConoHKM 

Pre-formed case 
fragmentation

Gnpe^e/ienne napaivieTpOB 6pOHenpo6wBaeiviocTn, 3anpe- 
rpaAHoro h ocKonoHHoro AeücTBMn 6oenpnnacoB, ogeHKa 
CTOÜKOCTU bpOHenperpa/i. OnTUMU3auua KOHCTpyKpnn no 
KpUTepU9M 34>4>eKTHBHOCTH fleÜCTBHa.

Determination of armor penetration capability parameters 
and behind-the-armor and fragmentation action of munitions; 
armor robustness appraisal. Effect-driven optimization of 
munitions.

rpynna10Boopyxamu Group10WMpons



TexHonornn MOflenuposaHus n wcnbrraHMii ôoenpnnacoB Munitions testing and process simulation

Mcc/ieaoBaHkie 4>opMbi 
m CMMMeipuu AeTOHauuoHHoro 4>poHTa 

(pacrpoBaft cbeMKa)

JlMHetlHblM pacrp
Straight-line screen

Bitmapping of the shape and symmetry 
of the detonation front 

(screening)

KpyrOBOfi pacrp 
Circular screen

nonyHemie KatecTBeHHbix paapbiBHbix aapsmoB n paapa- 
ÔOTKa KOHCTpyKLtHÜ y3J10B M HHMqMUpOBaHWfl.

Resulting in high-quality explosive charges and better prim­
ing development techniques.

Structure of the warhead and fragments 

of the shaped-charge jet (laser imaging)

CrpyKTypa ronoBHofi nacTM w 4>parMeHTbi 
KyMynATMBHOìi crpyw (nasepnan cseMKa)

reoMerpum u KnueMarnKa (pparMeHTOB crpyw 

b npoqecce pacTnxeHkin w paapyujeHus 
(meneeaa rporoperncrpanna)

Bbiôop paquo- 
HanbHoii reoMeTpwn, 
MarepnanoB w rex- 
Honornu waroTOBJte- 
HM9 KyMynHTMBHOii 
oSnuqoBKM.

The geometric and kinetic pictures of the jet 
fragments as it is stretched and disintegrated 

(slit photo imaging)

Liner geometry, 
geometry materials, 
and technological 
optimization.

klccneflOBaHkie npoMHOc™ 
óoenpunacoB

458

Munitions hardness 
tests

AuHaMkiHecKkiii ctoha Dynamic test bench

/JriHaMMHecKnii derm BocnpowaeoAHT HarpysKM, «eiiCTBy- The test bench simulates the actual shot environment for the 
lomne Ha Goenpwnac opn BbiCTpene: munition:
flaeneHHe flo 400Mna; Pressure upto400MPa
neperpyaKa ao 5x104. G-load up to 5x104.

XapaxTepncTHKu o6pa3qoe: Sample parameters:
Kann6p ao 240 mm; Caliber, max, mm 240;
Macca flOl20xr. Weight, max, kg 120.

Knacc 1015 AprMnnepn»CKoe BoopyxeHire Kann6poM or 75mm ao 125mm-----------------------------



MeTOflbi M rexHonornu MOflenuposaHMa u ncnbiTanuii óoenpunacoa Munitions elements testing and process simulation

jQlzIHaMMHeCKHM CTOHfl 
Dynamic test bench

Cxewa McnbiTaHMùi
Test diagram

KoHeHHaa CKopocTb pasroua oöpaspa Vo=100-250 m/c. 
flaeneHMe a Kawepe rwflpoTopMoaa P = 100-400MDa.

Sample ultimate speed Vo=100mps to 250mps.
Hydraulic brake chamber pressure P=100MPa to 400MPa.

XapaKTepHbie ocunnnorpaMMbi vicnbiTaHkivi

P, MHa
R, MPa

Characteristic oscillograph records

Macca cöopKw 36 Kr
Assembled weight 36kg

t, m/c 
t, mps

klMnynbCHan aapoAMHaMtmecKaa 
Tpyóa HAT-54 c xhmhhgckhm 
noflorpeBOM BO3Ayxa

npeflHasHaneHa /yim
- MCcneßOBaHna t6pmoctoììkoctm n3/iennùi, neTRUtnx co 

CKopocTRMW M = 3,5-5,5 b nnoTHbix cnonx aTMOc<t>epbi;
- Hcc/ieflOBaHna oßTeKaHna naae- 

nwii CBex3ByKOBbiM BO3p,yujHbiM no- 
tokom;

- CTeHflOBOÜ OTpaÖOTKM flBPfl, 
BKmoHaioineM nccne/jOBaHnn npo- 
peccoB ropeHMR Teepflbix m xh/jkmx 
TonnuB b KaMepax floxuraHMs 
riBP/i.

TpeóyeMbie napaMeTpbi n cociaB 
paöoHero rasa MAT-54 ziocTnratOT- 
cn noflorpesoM npeABapmejibHO 
exaToro b 3aMKHyroM oöteMe bo3- 
iiyxa 3a cmot oxnraHUR b hom npo- 
nana pi paanoxeunn aakncn a30Ta, 

The IAT-54 supersonic 
wind tunnel with chemical 
air heating system

The wind tunnel is used in thermal resistance tests for object 
that are to travel at M=3.5-5.5 in dense atmosphere; in super­
sonic aerodynamic research; and in ramjet bench test pro-

^^^m^w18BdoOT^Kà^6^<>,. . . Orouo-lOWàtoOrià. ।



TexHonormi MOpennpoBaHUii n wcnbrraHMM 6oenpnnacoB Munitions testing and process simulation

KOTopaa o/jHOBpeMeHHO KOMnenciipyeT Bbiropaiou/yio uacTb 
KMcnopofla. B caynaax, Kor/ia KOMneHcauna Kucnopo/ia He 
TpeSyeTCa, ucnonbsyeTca flsyxKOMnoHeHTHaa nponaH-aoa- 
flyujHaft CMecb.

no CpaBHeHHIO C M3BeCTHblMH THiiaMH MAT, paSOTaiOmMMM 
Ha npnHL<nnax aneKTponovorpeBa Boavyxa wnw ero avwaba- 
TWHecKoro cxamst, cosaaHHaa b HMMM aapoflMHaMMMecKas 
ycTaHOBKa c xwMMHecKMM no,o,orpeBOM BO3ftyxa HMeeT npew- 
MymecTBa b nacm Marioli aneproeMKOc™, KOMnaKTHOCTw, 
npOCTOTbl KOHCTpyKUMM, OTCyTCTBMH nOflBWXHblX nacreM, 
Soribtijoro oSteMa pecuBepa.

XapaKTepHbivi rpa<J>m< M3MeHeHMn /jaBneHna b MAT-54 
IAT-54 schematic

grams, including research into the processes of afterburner 
combustion of solid and liquid propellants.

In the IAT-54, the operational parameters and the chemical 
composition of the working gas are achieved by burning propane 
in the confinced space of pre-compressed air with subsequent 
decomposition of nitrogen monoxide in the same space to com­
pensate for burnt-out oxygen. When oxygen compensation is not 
critical, the bicomponent propane-air mix is used.

ConnoBas sacra MAT-54
14 ycTaHOsneHHaa nns nponysKM Monerib flBPfl
The IAT-54 nozzle and a ramjet model poised for tests

l/lMkiTauuiOHHasi ycTaHOBKa BbicoKoro 
flaBneHMA HYBfl

The IUVD high-pressure 
simulator

ripeflHa3HaHeHa ana wccaeflOBaHua cmioBoro m TennoBoro 
BO3/tewcTBMR nopoxoBbix ra3OB MeiaTenbHoro 3apava Ha 
aaeMeHTbi o6pa6aTbiBaeMbix SoenpwnacoB.

The simulator is used in studies of mechanical and thermal 
impact of powder gas upon various elements of tested muni­
tions.

1 - wcnbiTyeMoe M3Aenne;

2 - cwnoeow Kopnyc yciaHOBKu;

3 - nopoxoeas Haeecxa;

4 - yaen cdpoca Aas/iemm

1 - Pressure hull

2 - Powder sample

3 - Fast pressure release system

4 - IUVD schematic

MoveaHpoBaHwe npoqecca BbicTpeaa:
- b nonoCTM MVBfl BOCnpow3BO/viTCn ycnoBMP BbiCTpena 

KaK no xMMMHecKOMy cocTasy npovyKTOB cropaHwa nopoxa, 
Tax i4 no CKopocTPM HapacTaHwa m naaeHMa ztaBneHwa;

- HveHTMHHOCTb xMMUHecKoro cocTasa 14 TeMnepaTypbi

The actual shot process is simulated as follows: the IUVD 
reproduces the actual shot environment, including the chemi­
cal composition of powder gas, temperature, and pressure 
buildup and drop rates by burning the same powder as used in 
the actual charge inside the chamber’s semi-confined space.

fpynnalO BoopynceHH« ■■— ---------- -------- — — — ------ - — ■
Class 1015 Guns, 75mm through 125mm460 Knacc 1 xanuSpOM or 75mm ao 125mm
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MeTOflbi M rexHonornn MOflenuposaHMH u ncnbiTSHwii óoenpunacoa Munitions elements testing and process simulation

ftocTnraeTCB 3a chst cxuraana b no/iyaaMKHyroM obteMe Ka- 
Mepbi Toit xe MapKM nopoxa, KaK m y MeTaTenbHoro aapafla;

- coOTBeTCTBue fluarpaMM n3MeHeHi/m ztaBJieHMB no Bpe- 
MeHM b MVBfl m b CTBone opyrw oSecneHMBaeTca noflbopoM 
reoMeTpMHecKwx pa3MepOB nopoxa, CTeneHbio sano/menua 
mm o6i>eMa nyBß M ycTaHOBKoii connoBoro BKnaßbuua Heo6- 
xoflMMoro npoxoflHoro ceneHMa;

- MOfle/iMpoBaHMe ycnoBnii Bbixoaa cnapsma M3 CTBO/ia 
opyflMa AOCTMraeTca 3a cneT ncnonb3OBaHM« ysna pe3Koro 
cöpoca aaB/ieHM«.

XapaKTepnan Kpneaa PnyBß(t) 
Riuvd(t) characteristic curve

HKC Ha CTanene cieHaa
Gas concentration measurement device (IKG) poised for bench tests

To bring the experimental pressure buildup and drop rates as 
close to the actual as possible, the shape of powder bricks, the 
chamber filling ratio, and the outlet diameter are adjusted. The 
exit of the projectile from the muzzle is imitated by the fast 
pressure release system.

CneqcTeHA aopoópoHeóannucTUHecKnx 
wcnbiTaHwii w wccneflOBaHwii T-001

The T-001 aerodynamic ballistic 
armor test bench

CnegcTeHfl T-001 MCcneayeT BbicoKOCKopocTHoe MeiaHMe, 
coyaapeHMe, npoHMKanne, B3pbiB, peaKTMBHoe ABMxeHMe m

flpyrne 6bicTponpoTeKaioujMe 
npopeccbi npM npoeefleHMn 
HUP m OKP oôopoHHoro m Ha- 
poaHOxosnMCTBeHHoro Ha- 
3HaHeHM9.

CnepcTeHfl MOxeT óbiTb 
MCn0nb30B3H fljisr OTpaÖOTKM 
B3pblBHblX TeXHOJlOhMM CO 
ceapxe m pa3flem<e MeTan- 
noKOHCTpyKUMM, opraHM3a- 
UMM npoM3BOflCTBa Ha base 
3TMX TeXHOnOTMM, MCC/ieflO- 
B3HM9 M MCUbUaHMM B3pblBO- 
3auiMTHbix, npoTMBOMereo- 
pMTHbix m nyneHenpoÖMBae- 
MblX KOHCTpyKUMM M MaTepM- 
anoB, b KanecTBe CTpenKO- 
Boro TMpa.

The test bench can be used in all military and civilian investi- 
gâtions into high-speed projection, collision, explosion, reac­

tive movement, and other 
high-speed processes.

The test bench can also be 
used in testing explosive metal 
welding and dismounting pro­
duction techniques, explosive 
protection, meteorite protec­
tion, and bulletproof materi­
als. The use as a firing range is 
possible.

TaKTHKO-Tex

CKOpOCTb, M/C:
nopoxoBoro MeraHMa
B3pblBHOrO MeTaHBB

Macca, kt:
MeraeMbix Ten
noapwBaeMbix 3apnaoB

ZViMHa M3MepMTenbH0ii Tpaccbi, m
Kannbp MeTaTenbHbix ycTaHOBOK, mm

p.0 2500 
po 8000

pa 80
iio 4 
po 80 
RO 130

Maximal operating speed, mps: 
powder projection 
explosive projection

Maximal weight, kg: 
missile 
explosive charge

Maximal measurement length, m
Maximal launcher caliber, mm

2,500
8,000

80
4
80
130

Tpynna 10 Boopy»eHne Group 10 Weapons
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TexHonornn MOAennpoBannu n ncnbiTaHMü 6oenpnnacoB Munitions testing and process simulation

KpeiiiepHbie npnóopbi Crusher instruments
npeflHasHaneHbi ana onpe- 

AeneHUB MaKCUManbHoro aas- 
neHna nopoxoebix raaoe, BO3- 
HnKaioinero npw BbiCTpene b 
KaMope opyflua, a TaKxe b Ma- 
HOMeipnaecKOM öoiviöe. B Ka- 
aecTBe HyBCTBWTenbHoro ane- 
MeHTa ncnonb3yiOTca MeßHbie 
Kpetuepa paanuMHOùi KOH<t>Mry- 
paunn: LinnwHflpwHecKne, ko- 
HwaecKne, c<t>epnHecKne.

CocTaB:
- KpeujepHbiii npnöop, komh- 

neKT KpewepoB.
OTnuameabHbie ocoöeHHOCTw:
- eAUHCTBeHHoe cpeacTBO 

KOHTpona flasneHna npn Mac- 
coBbix HcnbuaHMax;

- npocTOTa aKcnnyaTamiw; In the crusher technology,

The instruments measure 
maximal powder gas pressure 
in the gun chamber and in the 
closed explosive bomb. The 
sensitive elements are cylin­
drical, conical, or spherical 
copper crushers.

List of elements:
Crusher instrument, set of 

crushers.
Features:
- crushers are the only 

assets suitable for massive 
pressure tests;

- crushers are easy to oper­
ate and maintain;

- crushers do not break the 
gun barrel;
spherical copper ball with a

- He HapyiuaeTcn qeAOCTHOCTb CTBona;
- ncnonb3OBaHne c<J>epnHecKoro MeßHoro tuapuKa c anna- pressure. 

MHHecKOii TapaxHOü TaöriHueii no3BonneT n3MepsiTb «mcthh-

dynamic pressure table allow one to measure the «true»

Hoe» aaBJieHwe.

Tun npn6opa 714-0,2 717-0,2 H 7116-0,5 Bbmhthoü 7144-1,0 7144-0,5 38/3,91

flkianaaoH n3MepfleMbix 
AaBneHMü, Mila, ao 
Tun MeflHoro

200 390 200 450 340 120 350 100 540 600

HyBCTBMTenbHoro aneMeHTa 
Pa3Mep MyBCTBnTenbHoro

UunuHflp UMnUHflP pnn. KOH. pun. KOH. UMJ1. KOH. UUAHHAP aiapuK

3/ieMeHTa, mm 3x4,5 4x6,5 5x8,1 6x9,8 8x13 8x 13 06

Type L4-0.2 L7-0.2 NL16-0.5 Vscrew-in L44-1.0 L44-0.5 38/3,91

Pressure measurement 
limits, MPa, 
Copper sensitive

200 390 200 450 340 120 350 100 540 600

element type cylinder cylinder cylinder cone cylinder cone cylinder cone cylinder ball
Sensitive element size, mm 3x4.5 4x6.5 5x8.1 6x9.8 8x 13 8x 13 06

OóopyflOBaHue n3MepeHna .qaBneHUR 
nbeaoaneKTpwHecKWMw 
AaTHUKaMM 0/1 202

npeflHa3Ha4eHO p/ia n3MepeHna c noMombio nbeaoaneKT- 
PMHeCKMX flaTHHKOB flHHaMH46CKHX U KBa3MCTaTMHeCKMX A3B- 
neHMM rasos w XM/iKOCTeìi, BO3HW<aiomMX npn BbiCTpene, b 
MaHOMeTpMHecKOii 6oM6e, b Kaiviepax cropaHHH ABuiraTeneii, 
b TonnuiBHOM annapaiype w t.a.

AnnapaTypa Ofl 202 no3BonneT onpeaenriTb flasnenne ra- 
3OB n xwAKOCTeü b 4>yHKunn BpeweHM [P(t)J, cneKTp 3apern- 
CTpnpoBaHHoro npopecca, npow3BOflHyio ot flaBneHuia 
[dP/dt] b <J)yHKUnn BpeivieHM; WHTerpan ot flasneHU« |JP(t)] 
4>yHKpwn BpeivieHH; BennMHHbi flasneHHn b xapaKTepHbix toh- 
Kax (HanpHMep P max, P min), BenwHHHbi cpeanero SHaneHMB 
/laBneHnsi b rpynne onbiTOB [P cp].

Pressure measurement 
equipment (OD 202 piezo 
electric sensors)

The equipment measures dynamic and quasi-static gas 
and liquid pressures created in gun chambers, in closed 
explosive bombs, in combustion chambers of engines, inside 
fuel system devices, etc. The OD 202 measures gas and liq­
uid pressures as time function [R(t)], takes the spectrum of 
the registered process, pressure derivative [dR/dt] in the 
time function; pressure integral [fP(t)J in the time function; 
pressure values in characteristic points (e.g. Rmax, Rmin), 
and average pressure values over a series of tests [Rav].

List of elements:
The OD 202 pressure recorder, the T-series sensor, com­

puter, software.

11015
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MeTOflbi m rexHonornu MOflenuposaHMa u ucnbiraHuii óoenpmacoB Munitions elements testing and process simulation

CocTae:
- annaparypa perucrpapHH flaeneHun Ofl, 202, flamnr cepun T, 

nepcoHanbHbiii KOMnbicrrep, nporpaMMHoe obecneneHne.

A /■ita.

Tun aaTWKa
flnanaaoH n3MepaeMbix

2T6000 T2000 T500 2T1500 2T1500P 2T1000K T200

aasneHMii, MDa 600 200 50 150 150 100 20
HyBCTBMienbHOCTb, nKn/Mria > 17 >50 > 100 >35 >35 >30 >300
HennHeiiHOCTb, % < 1 < 1 < 1 <0,8 <0,8 < 1 < 1
Macca, r < 15 < 15 <20 < 15 < 24 < 13 <40

Type
Pressure measurement

2T6000 T2000 T500 2T1500 2T1500R 2T1000K T200

limit, MPa 600 200 50 150 150 100 20
Sensitivity, pCI/MPa > 17 >50 > 100 >35 >35 >30 >300
Nonlinear factor, % < 1 < 1 < 1 <0.8 <0.8 < 1 < 1
Weight, g < 15 < 15 <20 < 15 <24 < 13 <40

Konn4ecTBO M3MepmenbHbix KananoB 4
Zliiana30H BxoflHbix cnrHa/ioB, nKn 
MaxcuManbHaa HacTora

± 20000

BxoflHoro curnana, kTu

HacTora flncKpeTM3aunM
150

aHanoro-uncjipoBoro npeoSpaaoBarena, Miq 
PaapaflHOCTb aHanoro-uu4>poBoro

2,5-40

npeo6pa3OBarena, 6nr 10

Number of measurement channels 4

Input signals range, pCI ± 20,000

Maximal input signal frquency, kHz 150

ADC sampling frequency, MHz 2.5-40

ADC capacity, bit 10

Abtohomhbim perwcTpaTop
AaBneHun APfl

The ARD autonomous 
pressure recorder

npeflHaaHaseH ana w3Mepe- 
Hua napaweTpoB waóbiTOHHoro 
aaBneHMB raaos, BO3HUKaK>Lue- 
ro npn BbicTpene b KaMope opy- 
flua, npn McnbiTaHwax apTunne- 
pnuicKMx OoenpunacoB c bbibo- 
flOM MH4>OpMaUMM Ha KOMnbK)- 
TepHyio cucTeiviy. PerncTpaTop 
no3BonaeT onpeflenaTb flasne- 
Htie rasa b <t>yHKUnn BpeweHH 
P(t), Be/iMHHHbi rtaBneHnii b xa- 
paKTepHbix TOHKax (HanpwMep: 
P max, P min).

The ARD records excessive 
pressure parameters of powder 
gases in the gun chamber and 
feeds the data to the computer. 
The recorder provides the pres­
sure vs. time function R(t) and 
measures pressure values in 
characteristic points (e.g. 
Rmax, Rmin).

List of elements:
Pressure sensor, power 

source, switch, ADC, memory 
unit.

Class 101
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CocTaB:
- flaTHMK itaeaeHna, wctohhmk TOKa, BKnionaTenb, ananoro- 

UM0POBOÍÍ npeoöpaaoBarenb, öjiok naw™.
OTauHUTe^bHbie ocoóeHHOCTw:
- BbicoKaa ypapnan n BnöpapnoHHaa ycTOÍÍHHBOCTb;
- MMHHawpHoe McnoJiHeHne;
- He HapyutaeTCA penocTHOCTb CTBona.

Features:
high immunity to mechanical impact and vibrations;
compact design;
does not break gun barrel.

flnana30H HSMepseMbixpaBnenuíí, Mila 
nopor BKniOHeHua, Mila
flriHTenbHocTb n3MepneMoro npouecca, mc
KOBHHeCTBO TOMSK
PaapswHOCTb, 6mt
norpeujHOCTb n3MepeHna, %
CpOK XpaHeHMA HHtpOpMapMH, H
Macca, Kr
raöapuTbi, mm
BblBOfl MH<t>OpMai4UM

0-600
He Menee 10
10, 20, 30
1023
10
±2
He Menee 12
0,4
035 X 65
Ha KOMObioTepHyo
CMCieMy

Basic Characteristics

Pressure measurement limits, MPa 0-600
Lower onset threshold, MPa 10
Recording periods, msec 10; 20; 30
Number of recording points 1,023
Capacity, bit 10
Measurement error, % ±2
Minimal data storage time, hrs 12
Weight, kg 0.4
Dimensions, mm 035 x 65
Data output format computer­

compatible

Ban/iwcTHHecKwe coneHOHflbi Ballistic coils
ycTpoiiCTBa SnoKMpyiOLUHe 

coneHonÆHbie c o ah oui mho- 
roBHTKOBOii oömotkom Tuna 
VECI npeflHaaHaneHbi ansi 
6aJiJincTHHecKMX McnbuaHnìi 
öoenpunacoß (n3MepeHnn 
CKopocTn Ha HananbHOM ysa- 
CTKe TpaeKTopun).

OT/inHHTenbHbie ocoöeHHO- 
ctm:

- npocTOTa 3KcnnyaTaunn;
- He TpeöyeT Kanma/ibHbix 

aaïpaT npw noaroTOBKe mc- 
nbnaTe/ibHori nnoujaaKM.

Coil blockers with a single 
UBS1 multiloop winding are 
used in ballistic tests of muni­
tions (initial velocity measure­
ment).

Features:
- easy to operate and 

maintain;
- works on unprepared test 

pads.

Tnnopa3Mepbi BbinycKaeMbix 
coneHOwaoB, mm

KonMHecTBO bhtkob b o6motk6 
npOBOfl COnpOTMBneHMii OÖMOTOK, MM 
Pa36poc conpoTMBneHMñ
OÓMOTOK B napTHU, Om
flnana3OH TeMnepaTyp aKcnnyaTauMM, ’C

500 X 400;
800 X 500;
1300 X 1000;
2000X 1500
250
FI3TB2 (0,2-0,44)

ne 6onee 10
-40 - +40

Standard available coils, mm 500 x 400;
800 x 500;
1300 x 1000;
2000x 1500

Number of loops in the winding 250
Type and section of wire, mm PETV2 (0.2 - 0.44)
Maximal resistance spread over
a single batch, Ohm 10
Operational temperatures range, ‘C -40 - +40

OoToaneKTpoHHbie w3MepwTenw 
CKopocTn 03B-4CM, 03B-5, 03B-6 
03B-7

The FEB-4SM, FEB-5, 
FEB-6, FEB-7 photo electronic 
speed sensors

< t>OToaneKTpoHHbie n3MepnTenn cKopoc™ cepriw <t>35 no- 
3BOnmoT npoBoariTb n3MepeHnn CKOpocieii öoenpunacoß 
Bcex BnaoB n KanwöpoB Ha pa3hHHHbix ysacTKax TpaeKTopwn, 
b tom nncne y nperpaaw, b nioöe BpeMS cyTOK. Pa3hHHHan 
K0HCTpyKu,M9 n3MepnTeneii no3BOJineT npoBoauTb n3Mepe-

All-weather day/night FEB-series photo electronic speed 
sensors measure speeds of all types of munitions on all 
stages of flight, including the terminal stage. Various 
designs are provided for open-air tests (including tests on 
unprepared test pads) and special tests in confined

Tpynna 10 BoopywenHe — - ------------ — — ■ ■ ----------- - —«
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hub KaK b aaKpbiTbix noMemeHMBx (Tupax), Tax n Ha oTKpbiTbix 
M HeoSopyflOBaHHbix nnomaAKax.

PeaynbTaTbi n3MepeHnü perncTpnpyioTCB 6annncTHHecKHM 
xpoHOMeipoM «Pyui».

Coct3b:
- 6noKnpyioiuMe ycTpoiicTBa, 6aok comacoBanviB CHma- 

noB, 6annncTHHecKHM xpoHOMeip «Pym», asthuk Hanana ot- 
CHeTa, KOMfineKT coeflHHHTenbHbix Kaöeneü.

OT/lMHHTenbHbie OCOÖeHHOCTM:
- B03M0XH0CTb M3MepeHMS1 CKOpOCTeÜ ÖOenpHUaCOB, H3- 

roTOBneHHbix H3 paanMHHbix MaTepnanoB, b tom nncne HeMe- 
TarmoB.

spaces. The data is recorded by the Rusch ballistic 
chronometer.

List of elements:
Blockers, commutator, ballistic chronometer, start timer, 

cables.
Features:
Measures speeds of all types of munitions including those 

made on non-metal materials.

Tun n3MepnTens 036-4C 035-5 035-6 035-7
flnanasoH n3MepneMbix CKopocreñ, m/c 650-2000 100-2000 50-2200 50-1000
Kann6p 6oenpnnacoB, mm 6onee 30 6onee 30 6onee 20 5-50
Pa3Mepbi ônoKwpyioineii 3OHbi 2x 2 m 80 yrn. rpaA- 45 yrn. rpaA. 0,4 x 0,7 m

(CeKTOp) (CeKTop)
HklCnO M3MepHTeBbHblX 6a3 2 1 1 2
flnnHa n3MepnTe/ibHOñ 6a3bi, m 10-20 CTapuoH. 5-20 10-20 2 CTapnoH.
riorpeuiHocTb n3MepeHWB, % 0,15 0,15 0,15 0,15

Type FEB-4S FEB-5 FEB-6 FEB-7
Speed measurement limits, mps 650-2,000 100-2,000 50-2,200 50-1,000
Caliber of munitions tested,
mm over 30 over 30 over 20 5-50
Blocking area size 2m x 2m 80’ angle sector 45' angle sector 0.4m x 0.7m
Number of measurement bases 2 1 1 2
Measurement length, m 10-20 stationary 5-20 10-20 2 stationary
Measurement error, % 0.15 0.15 0.15 0.15

AonnepoBCKMM usMepmenb 
nepeMemeHHR An 404

The DP 404 Doppler 
movement sensor

flpeflHasHaHeH abb onpeAeneHMB n aHann3a napaMerpoe 
AsnxeHHH apTmmepukicKMX CHapBAOB b Kanane CTBO/ia bo 
BpeMB BbicTpena. kl3MepnTenb flD 404 nosBonneT nonyuaTb 
nH0opMau,uio o Texyiuux 3HaneHMBx nepeMemeHUB CHapBAa, 
CKopocTM, ycKopeHUB n AaB/ieHUB Ha aho CHapBAa.

The Doppler sensor records the following parameters of pro­
jectile movement inside the barrel during the shot: current 
speed, current acceleration, current pressure upon the projec­
tile bottom.
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TexHonorkiM MOflennpoBaHiist n wcnbrraHMíí 6oenpnnacoB Munitions testing and process simulation

CocTae:
- paßnobnoxn, bnoK nuTanna, Tpenora, cncTetvta uh<TPObom 

perncrpapn n o6pa6oTKn, nepcoHanbHbiii KOMnbOTep, npo- 
rpaMMHoe obecneueHwe, nMmaTopbi ßon/iepoBCKoro cnmana.

OTJiMHUTenbHbie ocoßeHHOCTw:
- SecKOHTaKTHbiùi BcenoroßHblii Meroß n3MepeHnn;
- OTcyrcTBHe TpeöoBaHnii no ßononHMTenbHOii noßroTOBKe 

McnbiryeMbix boenpnnacoB;
- OTcyrcTBHe orpaHMMeHnñ no opneHTapnn CTBona;
- HenpepbiBHbiñ KOHTponb nepeMemeHna.

List of elements:
- Radio units, power unit, tripod, digital recording and pro­

cessing unit, computer, software, Doppler signal imitators.
Features:
- provides non-contact all-weather day/night measurement 

capability;
- does not require special preparation of tested munitions;
- does not limit direction and elevation of the gun;
- provides continuous monitoring.

Basic Characteristics

MnHMManbHbiñ xannóp npn ncnonb3OBaHwn 
papnoönoKOB c HacTOTOñ aoHßHpytoiuero 
cnrHana, mm:

10,5 rru 23
33 rru

flnanasoH CKopocTeü
7,5

ABMxeHna CHapnaoB, m/c 
norpewHOCTb onpeneneHns

10-2000

nepeMemeHMA, % 
norpewHOCTb onpeaeneHUA 
lettymeii CKopocru b ßnanasoHe

He 6onee 0,2

CKopocieCi 60-2000 m/c, % 
norpewHOCTb onpeueneHns 
Texywero ycKopeHna b ananasoHe

0,5

CKOpocreñ 60-2000 m/c, % ne 6onee 5

Minimal caliber of tested

munitions (mm)/probing frequency (GHz):

10.5 GHz 23

33 GHz 7.5

Sample speed limits, mps 10-2,000

Maximal measurement error, % 0.2

Current speed measurement error 

at 60mps to 2,000mps, % 0.5

Maximal current acceleration 

measurement error at 60mps 

to 2,000mps, % 5

flonnepoBCKUki n3MepnTenb 
nepeMemeHWH flFl 504

The DP 504 Doppler 
movement sensor

npe,QHa3HaHeH abb onpe- 
aeneHnn n anannsa napa- 
MeTpoB ßBMxeHna aprnn- 
nepnCiCKoro CTBona, nattera 
HanpaBnmomnx n ßpyrnx 
tacTeñ BoeHHOñ tgxhukm 
npn BbiCTpene.

CocTaB:
- paßnob/iOK, öjiok nma- 

HM9, aKTWBHblñ oTpaxarerib, 
rpeHora, cncieivia un4>po- 
Boñ perncTpaunn n obpa- 
ÔOTKW, nepcoHanbHbiíí kom- 
nbtOTep, nporpaMMHoe 
obecneneHne.

OTBHHHTeabHbie ocobeH- 
hoctm:

- becKOHTaKTHbiñ Bceno- 
roßHbiii MeTOß M3MepeHnü;

The Doppler sensor 
records the parameters of 
the barrel, launcher, and 
other elements of the com­
bat vehicle.

List of elements:
Radio unit, power unit, 

active reflector, tripod, digital 
recording and processing 
unit, computer, software.

Features:
provides non-contact all-

Group 10 Weapons
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- OTcyrcTBwe orpaHMHeHnii no opueHTaunn McnbiTyeMoro 
oSbeKTa;

- HenpepbiBHbiti KOHTpo/ib nepeMemeHMa.

weather day/night measurement capability;
does not limit direction and elevation of the object; 
provides continuous monitoring.

flnanaaoH cKopocieii abhxchma
CTBona (flerann), m/c
flnanasoH paananbHbix nepeMemeHnü
CTBona (flerann) OTHOcmenbHo 
pazinoónoKa, m
norpeujHOCTb onpefleneHnn pafluanbHoro 
nepeMeineHus, mkm
HacTOTa 3OHflupyiomero cumana, ITu

0-100
Object speed limits, mps 0-100

Radial object-to-radio unit 
movement limits, m 3-10

3-10 Maximal radial movement 
measurement error, pm 300

He Sonee 300
33 ± 1

Probing frequency, GHz 33±1

flonnepoBCKne nonwroHHbie 
paflHonoKauHOHHbie erah 14uh 
AC 104, AC 204, AC 304

The DS 104, DS 204, 
DS 304 Doppler stationary 
radars

npeflHasHaseHbi ana on- 
peAeneHMa CKopocTeii cna- 
psAOB moboro Tuna n mmh 
KannbpoM 5,6 mm u Bbiiue.

CTaHUHM no3BonruoT no- 
nyaaTb MH<t>opMaunio o cko- 
pocTM Ha moboM yaacTKe 
TpaeKTopnw, HananbHOM 
CKopoc™, cpeAHen Hanajib- 
HOM CKOPOCTU H CpeflUHHOM 
OTKJIOHeHWU 3H3HeHMM Ha- 
uanbHbix CKopocTeü b rpyn- 
ne BbicTpenoB, TeKymuix ko- 
opAHHarax abmx6hmh cna- 
pnAa b BepTHKanbHoii nnoc- 
KOCTM, CKOPOCTU H yCKOpe- 
HM9 B 4>yHKUM9X BpeMBHM 
n/iM AanbHOCTH, ko34>0mum- 
eHTe noboBoro conpOTMBne- 
Hua, MMcne Maxa u ycne Ha- 
KnoHa BeKTopa CKOpocw k 
ropn3OHTy b 4>yHKLtnax epe- 
M6HH U AanbHOCTU.

CocTae:
- paAHOÔJlOKM, ónoK 0oto- 

3anycKa, bnoK UMTaHMH, 
3/ieKTponpnBOA M bnoK yn- 
paBneHHR aneKTponpuBO- 
AOM (Ana CTaHui/iH flC 304), 
TpeHora, CMCTeMa un4>po- 
bom perHCTpapMH m obpa- 
ÔOTKM, nepcoHaJtbHbiCi kom- 
nbiOTep, nporpaMMHoe 
obecneueHue, mmmt3top 
AonnepoBCKoro cm maria.

OTriMHMTenbHbie ocobeH- 
hoctm:

- becKOHTaKTHbiki sceno- 
roAHbiü MeTOA n3MepeHuü;

- OTcyrcTBne TpeboBaHMii 
no AononHMTenbHOki noAro- 
TOBKe ucnbiTyeMbix boenpw- 
nacoB;

- OTcyrcTBne orpaHMHe­
Hnii no HanpaeneHMio abm- 
xeHMa boenpMnacoB;

The radars measure 
speeds of any type of muni­
tions larger than 5.6mm in 
caliber. The speed can be 
measured at any stage of 
flight.

The radars record the muz­
zle velocity and calculate the 
average muzzle velocity and 
average muzzle velocity 
spread over a series of shots; 
record current vertical plane 
movement parameters; cal­
culates speed and accelera­
tion versus time and dis­
tance, records the drag, the 
Mach number, and the wind 
horizontal angle, and calcu­
lates these versus time and 
distance.

List of elements:
Radio units, photo launcher, 

power unit, electric drive and 
control board for the electric 
drive (DS 304 only), tripod, 
digital recording and process­
ing unit, computer, software, 
Doppler signal imitator.

Features:
provides non-contact all- 

weather day/night measure­
ment capability;

does not require special 
preparation of tested muni­
tions;

Tpynna 10 BoopyMewwe Group 10 Weapons
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- HenpepblBHblii KOHTpOTIb CKOPOCTM;
- B03M0XH0CTb cenexpuu HcnbiTyeMbix ôoenpnnacoB no 

CKOPOCTM.

does not limit test shot direction;
provides continuous monitoring;
offers speed classification of tested munitions.

Tun CTaHUMu AC 104 flC 204 flC 304
MnHMManbHbiü KanuSp, mm 50 5 5
fluanaaoH CKopocTeü, m/c 50-2000 50-2000 50-2000
flanbHOCTb fleücTBMP, Kanuôp 10000 20000 50000
norpeujHOCTb usMepenun 
pea/lbHOM CKOPOCTM, % 0,1 0,1 0,1
HacTOia 3OHflupyioiflero 
curnana, (Tp 10,5 10,5 10,5
ypoBeHb reHepnpyeMOü 
MomHOCTu 3OHflupyiomero 
curHana, mBt, He Menee 400 400 400

Type DS 104 DS 204 DS 304
Minimal caliber, mm 50 5 5
Speed measurement
limit, mps 50-2,000 50-2,000 50-2,000
Effective range, calibers 10,000 20,000 50,000
Real speed measurement
error, % 0.1 0.1 0.1
Probing frequency, GHz 10.5 10.5 10.5
Minimal probing power, mW 400 400 400

EopTOBan paflMOTeneMeTpuHecKaii 
annapaTypa TM 76-9, TM 32, TM 7

The TM 76-9, TM 32, TM 7 
onboard telemetry devices

npeflHaaHaseHa ana nsMepennn napaweTpOB 0yHKHno- 
HnpoBaHMst SoenpnnacoB Ha TpaeKTopnn noneTa u nepefla- 
hh nH0opMaunn Ha HaaeMHyto npneMonepeflaiomyio ciaH- 
puio KaK CTauMOHapHoro, Tax m nonesoro Tuna (wanoraôa- 
PMTHblki MOÔnnbHblÜ none- 
bom pafiMOMeTpMHeCKnii 
npneMHm< F1TM9-25). An- 
napaiypa cepnu TM MOxeT 
KOMOneKTOBaTbCH flSTHH- 
KaMH n cornacyiomnMH 
yCTpoiiCTBaMH k hum itnsa 
imepeHM Bnbpaflwii, 
yaapHbix n jinneuHbix ne- 
perpyaoK, TeMnepaTypbi b 
pasnMHHbix TOHKax, fle<t>op- 
M3UMM, npOCTpaHCTBeHHOM 
opneHTapHM, yrnoBOü cko- 
pocTM spamennn, flaene- 
HH9 U T.fl.

CocTae:
/Tn« TM 76-9: npeo6pa3O-

Barens aHanor-BWM, nepeflaiomee ycTpoüCTBO, uctohhukh 
Toxa, BKniOHaTejiM, comacyiomMe ycTpoiicTBa.

Ann TM 32: npeoópasoBaTerib aHanor-BI/IM, nepeflaiomee 
ycTpoiiCTBO, KOMMyiaTop, CTa6nnn3aTop Hanpaxennn, Ha- 
6op BHetuHMx comacyiomux ycTpoiicTB.

flna TM 7: npeo6pa3OBaTenb ananor-BMM, nepeflaiomee 
ycTpoiiCTBO, CTa6nnn3aTop HanpaxeHua, HaSop bholuhhx co- 
rnacyiomMX ycTpoücTB.

Codas npneMHMKa F1TM 9-25:
- npweMHMK Al/IM;
- npeoôpaaoBaTerib;
- ct>opMnpoBaTe/ib cnmanoB HHflHKauuu;
- BTOpMHHblii MCTOHHMK hnTaHHP.

The devices are used in practical munitions tests for in-flight 
recording and transmission of flight data to a stationary or 
field-deployable (the PTM9-25 compact radiometric receiver) 
ground transceiver. TM series devices are compatible with 

vibrations, impact and linear 
g-loads, local temperatures, 
deformations, spatial orien­
tations, angular speeds, 
pressures etc. sensors and 
transmatches.

List of elements:
For the TM 76-9: analog- 

to-pulse-duration modula­
tion converter, transmitter, 
power sources, switches, 
transmatches.

For the TM 32: analog-to- 
pulse-duration modulation 
converter, transmitter, com­
mutator, voltage stabilizer, 
external transmatches.

For theTM 7: analog-to-pulse-duration modulation convert­
er, transmitter, voltage stabilizer, external transmatches.

List of elements of the 
PTM 9-25:

- pulse-amplitude mod­
ulation receiver;

- converter;
- indication signal feed­

er;
- secondary power 

source.

HyBCTBHTeilbHOCTb, MkB 
nonoca nponycKaHHfl, MTu 
flnana3OH nepecrpoiiKU, MTu 
raôapMTHbie pa3Mepbi, mm 
Macca, xr

He xyxe 10
0,9
164-168
150x 190x315
He 6onee 3,0

Minimal sensitivity, pV 10
Transmission band, MHz 0.9
Tuning range, MHz 164-168
Dimensions, mm 150x 190x315
Maximal weight, kg 3.0
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TaKTHKO-TexHMMecKMe 
xapaKTepHCTWKW TM

TM Series 
basic characteristics

A /■ita.

Tun annapaTypbi 
KonunecTBO

TM 76-9 TM 32 TM7

u3MepuTenbHbix KatianoB 
OSujaq

flo7 AO 32 AO 7

MH<t>OpMaTUBHOCTb, H3M/C 
yCTOMHMBOCTb K ynapHblM

23600 25600 25600

Harpy3KaM, a ao 30000 AO 8000 AO 8000
laôapnTHbie pa3Mepw 164 cm3 050 x 90 mm 050 x 70 v
Macca, Kr He 6onee 0,65 0,35 0,30

Type TM 76-9 TM 32 TM 7
Maximal number
of measurement channels 7 32 7
Measurement output, 1/sec 23,600 25,600 25,600
Maximal impact
immunity, d 30,000 8,000 8,000
Dimensions 164cm3 050x90mm 050x70mm
Maximal weight, kg 0.65 0.35 0.30

LlHCppoBaa paAkiopeneMHan CTaHpun 
«KapaT-11»

The Karat-11 
radio relay station

npeßHasHaHena ana opraHM3au,un oßHoro paanocTBona 
paßMopeneCiHoti aynneKCHOii cba3m b ropoaax, cenax w npo- 
MblWneHHblX 30H3X B yC/lOBMBX npBMOli BMflMMOCTU CO CKOpO- 
CTbio nepeaatM un<i>poBoii nH<t>opMau,Mn 2048, 4 x 2048 w 
8448 KÖMT/C.

«KapaT-11» McnonbsyeTCM cOBMecTHO c cepnüHO BbinycKa- 
eMbiMM MynbTnnneKcopaMM, oßecnewuBaioLUMMM nepeaany 
noTOKa G.703 E1, E2. Cobmocthm c nopiaMM G.703 un4>po- 
Bbix ATC.

/Ja/lbHOCTb CBA3H aO 35 KM.
LIPPC «KapaT-11 » coctomt m3 npneMonepeaaiotaero SnoKa 

(flflB), SnoKa ynpaeneHWA w conpaxemia (BYC) n onopno- 
noBopoTHoro ycTpoiiCTBa.

B nnB pasMetaeHbi ameHHa, npneMonepeaatoLuue 6aokh, 
Uw4)poBOki cnHTesaTop HacTOT, pereHepaTop n Sack nuTaHHA. 
fl/iB pernoHOB KpaìiHero Cesepa b nnB moxbt ycTaHaBnn- 
BaTbca TepMociar

Ki^maiMWMp|Hiniiiiwr&------------------- — ~
Knacc 1015 AprannepHtooe Boopyxenwe KanwSpOM ot 75mm ao 125mm

The deployed station ensures a single two-way simultane­
ous communication channel in urban, rural, and industrial 
areas at 2,048, 4x2,048, and 8,448 kbit/sec.

The Karat-11 is used together with standard multiplexer 
switches for the G.703 E1/E2 interface. Compatible with the 
G.703 ports of digital automatic telephone exchange systems. 
Ensures communication range up to 35km.

List of elements:
Transceiver, control and interface unit, ring mounting.
The transceiver houses the aerial, the receiving and trans­

mitting units, the digital frequency synthesizer, the regenera­
tive repeater, and the power unit (for Arctic operating condi­
tions, a thermostatic regulator is optional).

Group 10 Weapons
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BYC coctomt n3 SnoKa nma- 
HMA M MHflMKaLlWM COCTOAHMA 
nnB.

OnopHO-noBopoTHoe ycTpoii- 
CTBO nO3BO/taeT MOHTMpOBaTb 
ns Ha TpySy AnaweTpoM 60 cm.

nnB ycTaHaBnMBaeTCH Ha 
Kpbltuax 3flaHMki Man BblCOTHbIX 
onopax. BYC pacnonaraeTCA 
BHM3y b OTannMBaeMOM noMe-
meHMM. CoeflWHeHkie Mexpy 3tmmh SnoxaMw ocyLuecTsnaeT- 
cb KaSeneM chhxohwr Tuna Tnn 10x2x0,4. /Janna Kabena 
CHMxeHMa MOxeT aocTMraTb 1000 m. B Kabene chuxchmb 
KpoMe uM<t>poBoro noTOKa G.703 nepeaaerca riHTaHwe nnB, 
a TaKxe napaMGTpbi cJiyHKuwoHwpOBaHMA nnB.

B nnB h BYC npe,aycMOTpeHbi ycTpoiicTBa satumbi ot rpo- 
3OBblX pa3pWOB.

The control and interface 
unit includes a power unit 
and the transceiver indicator.

The ring mounting sup­
ports the transceiver on a 
060-cm pipe.

The transceiver is to be 
mounted on buildings or on 
high-rise masts, while the 
control and interface unit is

to be placed on the ground in a heated building. The two units 
are connected with the TPP10x2x0,4 cable upto 1,000m long. 
The cable transmits the G.703 data, the transceiver data, and 
power voltage.

Both the transceiver and the control and interface unit are 
lightning-protected.

E1 E2
flnana3OH pa6oHMx nacTOT, FFu 10,7-11,7
LLlar ceTKU nacTor, MTu 
CKopocTb nepepann

5 10

HH<t>opMaunn, M6mt/c 2,048 8,448
Bua MoaynnuMM
MoipHOCTb CBH wsnyHeHMA

HM

Ha Bbixoae nepeaaTHMKa, mBt 80-500
<t>opMnpoBaHne paOonMx hbctot UMtppoBOM cuHTeaaTop
YpoBeHb noOoHHbix M3nyneHMM 
nepeaaTHMKa, mkBt 
CTaSnnbHOCTb nacTOTbi

He Gonee 100

nepeaaTHMKa, He xyxe
HyBCTBMTenbHOCTb 
npueMHMKa, aSBT, He MeHee:

+10x10+

npM KO3<t><t>MUHeHTe olumGok 
BER = 1x10+ ■118 -100
npM KOStjXpMqMeHTe ouim6ok 
BER = 1x10+ ■120 -102

H36npaTenbH0CTb npMeMHMKa 
no coceaweMy Kanany, pB, ne MeHee 40 30
HsGMpaTe/ibHocTb npMeMHMKa
no 3epKanbHOMy Kanany, pB, He MeHee 60
Tun aHTeHHbi eDAP
KO3<t><t>ULtMeHT yCMneHMB aHTeHHbi, aB 
IllMpuHa auarpaMMbi

30

HanpaBneHHocTM,rpap.
Tun KaSenA chmx6hma

4

ot npueMonepeaaiomero
OnoKa (nnB) ao OnoKa 
ynpaBneHus m conpAxeHMA (BYC) 
JJnuHa KaOena chaxohma

Tnn 10x2

ot nnB ao byc, m He 6onee 1000
JJaObHOCTb CBA3M 
oaHonpoaeTHOM PPJ1, km 15
Ctwk G.703 E1 G.703 E2
GneKTponuTaHne 220 B ± 10%, 50 Tn

48-72 B
TeMneparypHbiM 
auanaaoH nnB, rpaa. C -50 - +50
noTpeSaAeMan MOuiHOCTb, Bt He Gonee 15
Macca OnoKa nnB, Kr 15
Macca 6noKa BYC, Kr 5
la6apuTbi nnB, mm 432x425x130
PaOapuTbi BYC, mm 483x88x240

(espoMexaHMKa 19')

E1 E2
Bandwidth, GHz 10.7-11.7
Frequency spacing, MHz 5 10
Bitrate, Mbit/sec 2,048 8,448
Modulation
Transmitter output microwave

frequency

power, mW 80-500
Carrier frequencies shaped by 
Maximal transmitter spurious

digital synthesizer

radiation, pW 100
Maximal transmitter stability,
Maximal transmitter sensitivity, dBW

±10x10+

BER = 1x10+ -118 -100
BER = 1x10+

Minimal receiver selectivity
-120 -102

(neighboring channel), dB 
Manimal receiver selectivity

40 30

(second channel), dB, 60
Aerial phased-array
Aerial gain, dB 30
Direction pattern width, deg.
Cable connecting the transceiver

4

with the control and interface unit 
Maximal length of the cable 
connecting the transceiver

TPP10x2

with the control and interface unit 
Single span relay communication

1,000

distance, km 15
Interface G.703 E1 G.703 E2
Power

Transceiver operational

220V ±10%; 50Hz 
48-72V

temperatures range, *C -50 to +50
Maximal consumed power, W 15
Transceiver weight, kg 15
Control and interface unit weight, kg 5
Transceiver dimensions, mm 
Control and interface

432x425x130

unit dimensions, mm 483x88x240

Jinn panbHOCTn po 35 km PPC «Kapar-11» KOMnneKryiOTCA 
napaSonHsecKHMM aHTeHHaMM;

K03<t><t>nuweHT ycwneHMA aHieHH, pB 30-41,5
LUMpMHa awarpaMMbi
HanpasneHHOCTM,rpaa. 4-1,25
awaMerp aweHH, m 0,6-1,5

For distances up to 35km, the Karat-11 must use a parabolic­
reflector aerial:

aerial gain, dB 30-41.5
direction pattern width, deg. 4-1.25
aerial diameter, m 0.6-1.5

Tpynna 10 BoopyweHwe Group 10 Weapons
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KoMnneKCHbie óannucTunecKwe
MccneflOBaHna nopoxoB

Comprehensive ballistic 
powder tests

/Inst npoeeßeHMA ncnbiTaHMM nopoxoB, sapaaoe n BbiCTpe- 
noB Ha MOßenbHbix ycTaHOBKax m b apTWJinepnücKnx cwcTe- 
Max Kann6poM p,o 155 mm paapaßoiaHbi cneuna/ibHbie ycia- 
hobkm. Ohm no3BcmAK)T onpeflenaTb napaMßTpbi ropeHHA no­
poxoB, BpeMena aaßepxKM mx BocnnaMeHeHMA, ôannwcTMHe- 
cKwe xapaKTepMCTMKM BbiCTpenoB 6ea CTpenböbi m npoBO- 
flMTb KoMnneKCHbie MccneAOBaHMA npoqeccoB ropenna.

CneuwaribHoe o6opyziOBaHne m CHCTeMbi ycTaHOBKM:
- MaHOMeTpMHecKne yciaHOBKM paaaMHHOM KOHCTpyKtiMM;
- flaTHMKH aaBneHMA C CMCT6M0M MX TapnpOBKM;
- aaKpbiTaa SannMCTMiecKaa Tpacca c oSopyaosaHMeM;
- MeTOAMHecKoe m nporpaMMHoe oöecneseHMe;
- KOMnneKT atieKTpoHHoro m onTMHeckoro oöopyAOßaHMR.

Operational and future powders, charges, and rounds 
up to 155mm in caliber are tested on special equipment 
to determine the burning parameters of the powders, 
ignition delay times, rounds’ ballistic characteristics 
without live firing within comprehensive burning test pro­
grams.

The equipment includes the following systems:
- Manometer systems
- Pressure sensors and a calibration system;
- Enclosed ballistic range with monitoring systems;
- Manuals and software;
- Electronics and optics

1 - <t>OTopeKopaep;
2 - KOMO/ieKC KUHeMaTMHecKwx pasMepoB;
3 - ronorpacpnHecKoe ycrpoilCTBo;
4 - 6pok BM3yanw3auMM «CHapA.il/4e.nb»;
5 - aHann3aT0p ra3OB;
6 - paflnoMeTp;
7 - CMCieivia perncTpaqnM uenw;
8 - cncTeMa kohtpo/ia m oöpaöoTKM aaHHbix

1 - Photo recorder;
2 - Cinematic dimension system;
3 - Holograph;
4 - Projectile/target visualization unit;
5 - Gas analyzer;
6 - Radiation meter;
7 - Target registration system;
8 - Data processing unit

YpoBeHb AaBneHWA b cTBone, 6ap
CKopocTb CHapnua, m/c
ToAHOCTb KHHeMaTHHecK4x napawerpoB, mm
TOHHOCIb
KaHecTBeHHaA ouenxa bosagwctbua
CHapAfla Ha qenb
KaHecTBeHHaA oueHKa ycumnA n ammhoctu
OnpeaeneHne coneTaHMM rasos
AO 6 KOMHOHeHTOB OflHOBpeMeHHO
CwcTeMa oöpaöoTKM aanHbix

6000
AO 2000+0,1% 
0,3-0,5
AO 0,01

BbinonHAeicA
BbinOAHAeTCA

BbinOAHAeTCA 
na 6a3e PC AT/XT

In-barrel pressure, bar
Maximal projectile velocity, mps
Cinematic parameters accuracy limit, mm
Accuracy limit
Qualitative assessment of projectile 
impact upon target
Qualitative assessment of force
and smoke intensity
Gas determination
Data processing hardware

6,000
up to 2,000+0,1 %
0.3-0.5
up to 0.01

yes

yes
up to 6 components
PC AT/XT

Ppynna 10 Boopyxemie
Knacc 1015 ApmnnepnACKoe BOOpyxeHKe KannópOM ot 75mm po 125mm
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MH4>OPMAl|MOHHO-M3MEPMTEJlbHOE 
OEECnEHEHME MCHblTAHMMI 
CPEflCTB nOPAlKEHMfl

j’j j y juj -j* jdj'jj ■ Jjiin

Mo6nnbHblW yHHC|)Hl40pOBaHHblli
TpaeKTOpHblM l43MepU1TeilbHblM 
KOMnneKC yTKM
(OAO «Hni/IU «ApMUHT»)

The UTKM mobile 
unified trajectory test 
facility
(NPIC Armint JSC)

npoBeaeHne wcnbiTaHwri cpeACTB nopaxeHna w mx Hocme- 
jieii Tpe6yeT cospeMeHHoro MH<t>opMau,MOHHO-w3MepMTe/ib- 
Horo m HayHHO-uccjieAOBaienbCKoro oSecneHeHMn. OAO 
«HriMLl, «Apmhht» paapaSoTaHbi cooiBeTCTByiomMe M3Mepn- 
TenbHbie npn6opbi, KOMnneKCbi m TeneMeipuHecKaa annapa- 
Typa.

YTKM npeaHasHaneH a/ib onpeaeneHna napaMeipoB Tpae- 
KTopnw ABi/ixeHHfl oSteKTa HcribiiaHUfl (paxeTbi, cHapwa, ca- 
MO/ieTa) h perHCTpapun M3o6paxeHMs bosaowctbmb oSseKTa 
Ha penb.

Modern munitions and carriers require extensive research 
and test programs, to which one important precondition is a 
precise and reliable test instruments, facilities, and telemetry 
equipment.

The UTKM facility is used for trajectory tests of missiles, pro­
jectiles, or aircraft. It also records the effect of the tested 
object on the target.

The UTKM is a mobile system capable of self-sustainer 
operation in any climatic conditions. The system can 
operate on unprepared test pads within the limits of

1 - nycK; 2 - non/ier k penn; 3 - nopaxenuie penn 1 - Launch; 2 - Approaching the target; 3 - Hitting the target

SKcnnyaTaukiOHHbie CBOtiCTBa:
- aBTOHOMHOCTb;
- MOSklJlbHOCTb;
- cnocoSHOCTb paSoTaTb b nioSbix x/iMMaTWHecxuix yc.no- 

bhhx;
- M3MepeHwe xoopAWHar w nonyHeHuie TpaexTopnii paxer 

pashMHHbix KnaccoB Ha HeobopyaoBaHHOM spetvieHHOM noan- 
roHe orpaHWHeHHoro npocjpaHCTsa: Anwna - ao 6000 m, pjm- 
puiHa - ao 1000 m, BbicoTa - ot 1 m ao 1000 m.

6,000m in length, 1,000m in width, and 1m to 1,000m in 
altitude.

Precision characteristics:

- the maximal root-mean-square in-flight missile positioning 
error is 0.6m at a distance of up to 5,000m at the sounding fre­
quency no lower than 15Hz;

- at the boosting stage (the first 50m of flight), the maximal

rpynna 10 BoopyxeHwe ;SrduPatQWWait»i<K~- — _ ■ —------—---------- — —<
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l/lH<t)0pMaLiM0HH0-M3MepMTenbH0e oóecneHenne ncnbnaHMÌi Munitions testing facilities

klH<t>OpMai4MOHHbie CBOMCTBa:

- cpeflHeKBaflpaTHHecKaa norpeuiHocTb onpeAenennn ko- 
opanHaT Ha bcbm npoTnxeHMU Tpaccbi He 6oaee 0,6 m Ha 
flanbHOCTH æo 5 km c TeMnoM M3MepeHna He HMxe 15 Fu;

- perHCTpapMA M3o6paxeHMü h n3MepeHne KoopflHHaT H3- 
iienuii Ha HaiansHOM ysacTKe TpaeKTopnn fl,o 50 m ot cTapTa 
c TeMnoM 500 Fq u co cpeqHeKBaflpaTWHecKOü norpetuHO- 
CTbK) M3MepeHna KOopflMHaT He Goree 0,3 m;

- perncTpapMH M3o6paxeHnüi w M3MepeHne KoopflMHaT aTa- 
Kyiomeii paKeTbi Ha kohchhom ynacTKe y MmueHM c paccToa- 
Huiq 200 m c TeMnoM 500 Fp h cpepHeKBappaTPHecKoCi no- 
rpeiuHOCTbio n3MepeHna KOopaunaT He Goree 0,3 m;

- opeHKa npoMaxa no B03pyiiiH0ii MnuieHM co cpepHeKBaa- 
paTHHecKOH norpewHOCTbio He Goree 0,1 m.

noKaaaTejiM onepaTUBHOCTu:
- noflroTOBKa KOMnreKca k ucnbiTannaM, b t.h. reoaesune- 

CKaa npnBH3Ka - He Goree 3-x cyTOK;
- pa3BepTbiBaHne KOMnrexca Ha noruiroHe - He Goree 3-x 

nacoB;
- c6op, 3Kcnpecc-o6pa6oTKa h auarwa peayrbTaTOB oGpa- 

6otkp P3MeppTenbH0P PH<t>opMappp - b npopecce nycKa p 
HeMeaneHHO nocre Hero;

- côop p oôpaôoTKa noriHbix oGteMOB P3MepPTenbHOP 
PH<j>opMappp - b TeneHPe OflHoro naca no okohh3hpp nyc- 
KOB.

CocTaB KOMnneKca:

• ocHOBHbie cpeflCTBa:
- P3MepPTenbHbie Moayrw Ha Gase yHP<t>ppppoBaHHbix 

pp^pOBbix TeoaojiPTOB ŸT-1, YT-2, YT-3 c ycTpopcTBaMP pe- 
rpcTpappp PH<t>opMappp YPM;

- yHP<t>ppppoBaHHbip BbicoKOCKopocTHOP perncTpnpyio- 
tppp Mopyab yPM;

- cpcïeMa oòpaóoTKP PHcjjopMappp COM;
- peHTpanbHbiìi nyHKT ynpaenenpH U,ny;
• cpeacTBa oSecneHeHPa:

root-mean-square in-flight missile positioning error is 0.3m at 
the sounding frequency up to 500Hz;

- at the terminal stage (the last 200m of flight), the maximal 
root-mean-square in-flight missile positioning error is 0.3m at 
the sounding frequency up to 500Hz;

- the target miss maximal root-mean-square error is 0.1m 
(applies to aerial targets).

Timing characteristics:
- the test pad preparation time, including the geodetic con­

nection is no longer than three days;
- the field deployment time is no longer than three hours;
- the system collates, processes and analyzes test data 

(express mode) online with immediate release;
- the full analysis of the day’s test program is available with­

in an hour after the program end.

The system includes:

• core assets:
- unified digital transit instrument-based (UT-1, UT-2, UT-3) 

measurement modules with data recorders;
- unified high-speed recorder module;
- data processor;
- central control board;
• support assets:
- geodetic equipment;
- information support and operational communications sys­

tems;
- power supply system;
- transport means.

Pa3MemeHne cpeacTB ŸTKM Ha nomroHe 
UTKM field deployment

UT-2 transit instrument

UT-1 transit instrument

500 Fu 500 Hz

HO MMUjeHM 
target monitoring

□o paxere 
missile monitoring

500 TuCrapr 
Start

yT-3

50 m 50 m

5000 m - Tpacca noneia paKeTbi 
flight test distance 5,000m

200 m

MrnueHb 
Target

UT-3 transit instrument no paKete 

Liny
COM

central nnn
control Or
board

UT-1 transit instrument

missile monitoring

yT-3
UT-3 transit instrument no MniueHH

target monitoring

J' yr-2

YT-1 - ~ i UT-2 transit instrument

UT-1 transit instrument

J: y,.2

-% UT-2 transit instrument
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TexHonorMM MOpenripoBaHusi n McnbiTaHMü 6oenpnnacoB Munitions testing and process simulation

- cpeflCTBa reofle3MHe- 
CKoro oßecneneHnq;

- cpeflCTBa nH<t>opwa- 
U0OHHOÜ u onepaTMBHO- 
KOMaHflHOli CBR3M;

- cpeflCTsa anepro- 
CHaöxeHna;

- TpaHcnopTHbie cpea- 
CTBa.

PaÖOTa OCHOBHbIX CpeflCTB 
yTKM Ha nonwroHe 
Typical UTKM operation 
pattern

ysKoyro/ibHbiñ 
unc|>poBoñ TeoaoriMT 

yT-1

UJnpoKoyronbHbin 
UMCjipOBOñ Teopo/IMT 

yr-2

CKOPOCTHOM 
TeneBMBUOHHblñ 
TeoponwT yr-3

BbICOKOCKOpOCTHOM 
perncipnpyioinnü 

Moaynb yPM

yron none 3peHnn, yrn. rpaq. 2,5x2,5 10x10 2,9x2,4 1,7x1,7

CneKipaobHbiü fluana3OH, mkm 0,4-0,9
(Ha 1 n3 7 OÔbeKTHBOB) 

0,4-0,8 0,4-0,9 0,7-0,11

npeae/ibHafl noporoBan
HyBCTBnrenbHOCTb, 3B. BenriHMHbi 6 6 3

(1,5-2,3)

5
HaCTOTa M CjJOpMaT MHCpOpMaUMOHHblX 25 Tu 1024x1024 25 Tp 1024x1024 50000 Tu/ 1280x10 10000-100000 Tu
KappoB 50 Tp 1024x512 15 Tu 2048x2048 10000 Tu/ 1280x50 4x4

ynioBOM pa3Mep anemeHTa 
M3o6paxeHMB (nMKce/iH), yrn. ceK.

100 Tp 512x512

8,8

10 Tu 2048x2048

16,7

5000ru/1280x100
2000 Tu/1280x256
1000 Tu/1280x512
500 Tu/1280x1024

8,4 25,5 yrn. muh.
flMHaMHHecKMM qnanaaoH 10000 20000 10000 10000
BpeMq HenpepbiBHoü sannen, He Menee, muh. 100 45 8c-32c 5
riorpeuiHOCTb BpeMenHOñ npuB«3Ku 
nHtpopMaunn, mkc 10 10 10 10
CpeAHeKBapparnHecKaa norpewHocib 
KOopflnHaTHbix nsMepeHnñ, yrn. ceK. 15 20 15 —

UT-1 narrow-angle digital 
transit instrument

UT-2 wide-angle 
digital transit instrument

UT-3 high-speed digital 
transit instrument

URM high-speed recorder 
module

Field of view, angular degrees 2.5x2.5 10x10 (each of seven) 2.9x2.4 1.7x1.7
Spectral band, pm 0.4-0.9 0.4-0.8 0.4-0.9 0.7-0.11

(1.5-2.3)
Quieting sensitivity, sound units 6 6 3 5
Frame frequency and format 25HZ/1,024x1,024 

50Hz/1,024x512 
100Hz/512x512

25HZ/1,024x1,024 
15Hz/2,048x2,048 
IOHz/2,048x2,048

50, OOOHz/1,280x10 
10, OOOHz/1,280x50 
5, OOOHz/1,280x100 
2,OOOHz/1,280x256 
1,OOOHz/1,280x512 
500HZ/1,280x1,024

10,000Hz to 100,000Hz
4x4

Pixel size, angular seconds 8.8 16.7 8.4 25.5 angular minutes
Amplitude range 10,000 20,000 10,000 10,000
Minimal continuous recording time, min. 100 45 8sec to 32sec 5
Data timing error, p sec 10 10 10 10
Positioning root-mean-square error, angular seconds 15 20 15 —

Knacc 1055 KoMnnsKCb, h Class 1055 Laun
—................... — — — ----



l/lH<t)0pMaLiM0HH0-M3MepMTenbH0e odecneHemie ucnbiTaHnii Munitions testing facilities

YHucpiiMkipoBaHHafl Manora6apuTHafl 
CTaHLiHH nepesanwcw TeneMeTpwHecKoii 
HHCpopMaunn YMCn TMW

HasHaHeHkie:

PerncTpaiiwst TeneMeTpwHecKoii nH<t>opMaqnn coapeivieH- 
Hbix TeneMeipuHecKMx cmctsm Ha SbiTOBOii Bnp,eoMarHHTO- 
0oh c MarHMTHOw neHTori 4>opMaTa VHS-S.

OcHOBHbie xapaKTepucTMKn:
- HH<t>opMaTHBHOCTb perHCTpaqun TMI/1 - ro 4 MGm/cex;
- npop,onxMTenbHOCTb perncTpaqwH - ro 3 sacoB Ha xacce- 

Te E-180;
- BepoaTHOCTb HCKaxeHMB cnosa npn Bocnpon3BeaeHnn 

<107;
- MaKCHManbHoe spewa noncxa - 6 

MMHyT.
CocTaB CTaHpun:

- ycTpoiiCTBO conpaxeHMH YC c Tene- 
MeTpMHeCKHMM CMCTeMaMM paajlWHHbIX 
twdob;

- yCTpOklCTBO perMCTpaUMM MH<t)Op- 
ManuiM yPl/l;

- aBTOwiaTnawpoBaHHoe pabonee Me- 
cto APM oneparapa Ha Base flSBM.

MeTOflbi oocTuxeHMs hobbix Kane- 

CTB6HHBIX CBOMCTB
Bbicoxan HH0opMaTWBHOCTb obecne- 

HusaeTca 3a cner ncnonb3OBaHna noan- 
PMOHHO-ypoBHeBoro npeflCTaBneHna 3a- 
nncbiBaeMoii nH<t>opMaqnn. npi/i ncnonb- 
3OB3HHH MarHMTHOM JieHTbl VHS-S OTHO- 
lueHne cnrHan/wyM He MeHbtue 30 db, 
hto p,aeT Sonbuiwe noTeHUHaribHbie bo3- 
MOXHOCTU B obeCneHeHUM HH<t>OpMaTHB- 
hoctm. 3to no3Bonmio b orpaHnneHHOu 
HacTOTHOw nonoce aanncbiBaTb m qocto- 
BepHO BOCnpOM3BOflHTb U,H4>POBOW 00- 
TOX AaHHbIX CO CKOpOCTbO RO 4 M6mt/c.

ObecneneHne saflaHHoii QOCTOBep- 
hoctm flocToraeTca noMexoycTofiHH- 
BbiM KOflupoBaHHeM. PaapaSoTaH anro- 
pi/ITM KOAHpOBaHHH C MHHMManbHbIM OfrbeMOM BblHMCneHHki, 
KOTopbiii 003B0JiaeT pacnaparuienutTb BbiHMCJiMTenbHbiii npo- 
uecc w oSecneHWTb TpebyeMoe GbicTpoQeiicTBMe.

OTJlHHWTeabHaa OCOSeHHOCTb CTaHUMM coctomt Taxxe B 
TOM, HTO 3anMCblBaeMaa HH<j)OpMaUMA BHe 33BHCHM0CTM ot 
MCT0HHMK3 ee 4>OpMHpOB3HM3 npe.QCT3B.neH3 qM<t>pOBblM HO- 
TOKOM QBHHbIX BsMTOBOM CTpyKTypbl. 
3to no3Bonn.no npnMeHMTb coepeMeH- 
Hyio 3/ieMeHTHyio 6a3y w ocHOBHbie 
npeo6p33OB3HMA HH4>OpMaUMM ocy- 
LQeCTB39Tb BTITOpHTMHHeCKM B TMHOBblX 
n^wc.

riOJlMTMIO OAO «HnWLl «ApMMHT» B 
oSnacTM KanecTBa opuieHTHposaHa Ha 
nocToaHHoe noBbiiueHMe KanecTBa h 
KOHKypeHTOCOOCOSHOCTH MHCtJOpMapH- 
OHHO-M3MepnTenbHoro oSecneHeHHH 
nonuroHHbix ncnbiTaHwii n npnMene- 
HH9 BBT.

Ben cosflaeaeMan U,eHTpoM npoayK- 
unn o npe«naraeMbie peweHiia hmbiot 
CepTM4>MKaT COOTBeTCTBMA KanecTBa 
TpeSoBaHHHM TOCT PB 15.002-2003 m 
TOCTPHCO 9001-2001.

LLlMpoKoyronbHbiil umppoBOii TeoaonnT 
YT-2. U,n<t>poBoe onTunecKoe ycTpoiiCTBO 
c yrnoM oGsopa (10x10) yen. rpafl. b 
KO/lHHeCTBe 7 LUT.

The UMSP TMI 
unified compact telemetry 
re-recording station

Purpose:

Recording of the telemetry data provided by modern 
telemetry equipment on a standard VHS-S video recorder.

Basic characteristics:
- data flow - up to 4Mbit/sec;
- recording time - up to 3 hours (an E-180 cassette is 

required);
- word error probability < 10 7;
- maximal search time, min - 6.

Elements:

- adapter compatible with various telemetry facilities;
- recorder;
- operator’s workstation.
Advantages:

High recording capabilities are ensured due to spatially pat­
terned information recording technique. The 
signal-to-noise ration in VHS-S tapes is no 
less than 30db, which gives much room for 
higher information capacity, due to which the 
system records and reliably replays digital 
data at speeds up to 4Mbit/sec.

Accuracy is ensured by interference- 
immune encoding. The encoding algo­
rithm involves minimal calculation and has 
a multithreading capability.

Irrespectively of the source, the recorded 
data is represented as a bite-structured digi­
tal thread, which enables the use of modern 
chips and standard algorithms.

NPITs Armint’s quality management 
policies, products, and solutions are certi­
fied GOST RV 15.002-2003 and GOST R 
ISO 9001-2001.

Cell clustering of optical devices
in the UT-2. A cluster of seven digital optical 
devices with the field of view of (10x 10) angu­
lar degrees each

Tpynna 10 BoopyxceHne Group 10 Weapons
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ynpasnneMbie
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paneTHbie KOMnneKCbi

BepToneTHbie 3eHHTHbie 
paKGTHbie KOMnneKCbi

KoppeKTupyeMbie
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ynPABJlHEMblE
ABMAUMOHHblE PAKETbl

¿LIJDaL» rjJJJJJL-5

ABnaunoHHbie cpeacTBa 
nopaxeHMH BKnionaiOT asna- 
unoHHbie paKerbi, KoppeKTM- 
pyewbie aBnaunoHHbie 6om- 
6bi, ôoMÔosbie KacceTbi n 
CBB3KM, ôoenpunacbi asna- 
pnoHHoro apTwnrepnücKoro 
BoopyxeHHs, aaxurarenb- 
Hbie 6aKM, BbinnsHbie npn6o- 
pbi, aBnaunoHHbie mwhh m 
Topneabi.

Do ôoeBOMy HaanaMeHnio 
aBnapiiOHHbie paxeTbi flenar- 
Cfl Ha Knaccbi «Boaayx-no- 
BepXHOCTb» W «B03flyX-B03- 
ayx», no B03M0XH0CTM M3Me- 
H6HHA TpaeKTopuiM - Ha ynpae- 
naeMbie h Heynpaenneivibie. 
ABwapMOHHbie paKOTbi Kjnacca 
«BO3Ayx-noBepxHocTb» noA- 
pa3AenniOTcn Ha CTparerHHe- 
CKHe, onepaTMBHo-TaKTMHe- 
CKuie, a Knacca «BO3,nyx-BO3- 
ayx» - Ha paxeTbi Manoii, cpea- 
Heii m 60/ibiuoii flaabHOCTM.

K SOMÔapflMpOBOHHblM 
cpeflCTBaM nopaxeHHfl otho- 
CATCS aBMaUHOHHbie ÔOMÔbl 
ocHOBHoro m BcnoMoraTenb- 
Horo Ha3HaH6HMfl, ÔOMÔOBbie 
KacceTbi, saxwraTenbHbie 6a- 
KM, KOHTefiHepbl H ÔOMÔOBbie 
CBH3KM.

By the purpose, air- 
launched rockets and missiles 
are classified into air-to-sur- 
face and air-to-air ones. The 
former are also classified into 
strategic, theater-level, and 
tactical, while the latter are 
classified into short-, medi­
um-, and long-range ones.

Another important group of 
aerial ordnance includes aeri­
al bombs, bomb clusters and 
bomb racks, and incendiary 
containers.

Aerial ordnance includes air- 
launched rockets and missiles, 
guided aerial bombs, bomb 
clusters and bomb racks, 
onboard cannon ammunition, 
incendiary containers, spray 
tanks, and air-launched mines 
and torpedoes.

478 ss 1470 Guided missiles



ynpaenneMbie aeriapMOHHbie pane™ Guided air missiles

PaKeTbi Knacca «BO3flyx - Bosflyx»

Air-to-air missiles

ABnaiiHOHHbie ynpaenneMbie paKeTbi (YP) npeACTasnaiOT co- 
6om ynpaB/meMoe opyxne Ana nopaxeHMa BO3AywHbix m Ha- 
aeMHbix (HaABOAHbix) peneri, ocHatpeHHoe cMCTeMaMM Haee-
ABHUB, ncnonb3ytomee Ana 
AOCTasKM öoenpiinaca k penM 
peaKTHBHbiui ABHraienb m cno- 
coöHoe MaHeBpwpoBaTb 3a 
cneT noAteMHori CMnbi Kpbinb- 
es h KOpnyca npM ynpasneHMM 
aapoAMHaMHHecKMMM noBepx- 
hoctrmm, ra3OBbiMM pynnMM 
Mnn noBopOTHbiMH connaMM.

AßMauHOHHbie ynpaenne- 
Mbie paKeTbi K/iacca «B03Ayx - 
B03Ayx» npeAHa3HaHeHbi aba 
nopaxeHHS BO3AywHbix pe- 
neü. no Tnnaxy ohh noApas- 
AenaioTCH Ha paKeTbi Manori 
AanbHOCTM m briMXHero 60a 
(wacca AO 100 kg AanbHocTb 
nycKaAO 15-20 km), cpeAHefi 
AanbHOCTM (Macca 150-300 kt,
AanbHOCTb nycKa 25-100 km) m Sonbujori AanbHOCTM (Macca 
Ao 500 kt, AanbHocTb nycKa 100-300 km).

B coBpeMeHHbix ynpaenaeMbix paKerax Knacca «BO3Ayx - 
BO3Ayx» Mcnonb3yiOTcn tpm CMCTeMbi HaBepeHMn: komömhm- 
poBaHHaa (KOMaHAHO-MHeppManbHan m aKTMBHan paAMonoxa- 
PMOHHaa), nonyaKTMBHaa paAMonoKapMOHnas m naccMBHan 
MH<t>paKpacHan. Bee 6ea MCKniOHeHMA yp HasoASTcn Ha penb 
no MeTOAy nponoppMOHanbHoro cßnMxeHMA, coepeMeHHbie 
paKeTbi BcepaKypcHbie, b tom HMcne c MHcjjpaKpacHbiMM ro- 
noBKaMM caMOHaBeABHMA (MK FCH). KoMonerryioTCA ohm oc- 
KOBOHHO-4>yraCHblMM M CTepXHeBbIMM OoeBbIMM HaCTAMM (BH) 
Maccoii OT 3 Ao 60 kc floApbiB Soesori nacTM ocymecTBnneTcn 
HeKOHTaKTHbIMM (paAMOnOKapMOHHbIMM, MH0paKpaCHblMM, 
naaepHblMM) M KOHTaKTHbIMM B3pblBaTenAMM.

OCHOBHbIM pa3pa6OT4MKOM yP KnaCCa «BO3AyX - BO3Ayx» B 
HaiueM CTpaHe «BnaeTca locyAapCTBeHHoe MatuMHOCTpoM- 
TenbHoe KOHCTpyKTopcKoe öiopo «BbiMnen».

An air-launched missile is a guided weapon used against 
aerial and/or surface targets, which uses rocket engine as 
means of delivery and is controlled in flight by aerodynamic 

rudders, jet vanes, or a thrust 
vectoring system.

Air-to-air missiles are used 
against aerial targets and clas­
sified into short- (weight under 
100kg, effective range 15km to 
20km), medium- (weight 
150kg to 300kg, effective 
range 25km to 100km), and 
long-range (weight up to 
500kg, effective range 100km 
to 300km) ones.

Modern air-to-air missiles 
(leading Russian designer 
Vympel) have either semi­
active radar or active infrared 
or combined (inertial plus 
active radar) guidance sys­
tems. All such missiles use 

the proportional-approach guidance method and all (includ­
ing those carrying infrared homers) have an all-round hit 
capability. Most warheads are high-explosive/fragmentation 
or rod penetrator, their weights ranging from 3kg to 60kg. 
Warheads are detonated by impact and/or proximity (radar, 
infrared, or laser) fuses.

PaxeTa 6onbiuoi4 nanbHOCTu
CTpe/ibóbi P-333

The R-33E long-range 
air-to-air missile

npeAHasHaueHa Ann no- 
paxeHMA KaK oamhohhuix, 
TaK m rpynnoBbix MaHespM- 
pyioipMX m HeMaHeBpMpyio- 
ipMX peneri (caMoneTOB, 
BepToneTOB, KpbinaTbix pa- 
KeT m APyrMX) npM Kpyro- 
BOM 30H6 aT3KM, b npocTbix 
m cnoxHbix MeTeoycnoBM- 
sx, npM HanMHMM ecTecT- 
BeHHblX M OpraHM3OBaHHblX 
noMex, npM oöopoHMTenb- 
HOM MaHeBpe penM m npM 
aTaKe Ha <t>OHe 36mhom no- 
BepXHOCTM. npMMeHAeTCA 
b cMCTeMe BoopyxeHMA ca- 
MoneTa-nepexBaTHMKa 
MmP-31.

Group 14 Guided missiles

Class 1470 Guided missiles

The missile is used 
against moving or hovering 
aerial targets or groups of 
targets (fixed-wing air­
craft, rotary-wing aircraft, 
cruise missiles etc.), has 
an all-round and an all- 
weather day/night capabil­
ity, is immune to counter-



ABnanMOHHbie cpeflCTBa nopaxeHMe Aerial Ordnance

PaKeia P-333 Bbino/ineHa no HopivianbHOü aapoflHHaMune- 
CKOÍ4 cxewe (pyrin pacnonoxeHbi 3a KpbinbHMn) c X-o6pa3HbiM n 
CMMMeTpuHHbiM pacnonoxeHueM Kpbiabee u pyneñ. Coctowt m3 
neTbipex OTceKOB, coeanHeHHbix Mexjuy co6oñ c noMombio cn- 
noBbix crnrusaraiunx xom/tob. 

measures and finds the target against land background. The 
missile is fired from the MiG-31 (Foxhound) interceptor fighter.

The R-33E has a normal layout, with rudders aft of the X- 
shaped wings and consists of four compartments bolted 
together.

TaKTMKO-TexHkiHecKMe xapaKTepncTUKM Basic Characteristics

BbicoTa ßoeBoro npuMeHeHna, km OT 0,05 ro 28
AanbHOCTb nycKa npn araKe, km:

b nepeflHioio nonycrpepy (MaKcnManbHaa) po 120
b 33AHIOIO nonycrpepy (MUHnManbHas) 2,5

MaKCUMaabHae neperpysKa penn, en. 4
Macca, kt:

paKeTbi 490
EH 47

PasMepbi paKeTbi, m:
annHa 4,15
AuaMeTp 0,38
pa3Max:

no KpbinbBM 0,9
no pynsM 1,16

Altitude limits, km 0.05 to 28
Effective range on attack, km:

front hemisphere (maximal) 120
rear hemisphere (minimal) 2.5

Maximal target g-load 4
Weight, kg:

missile 490
warhead 47

Dimensions, m
length 4.15
diameter 0.38
wing span 0.9
rudder span 1.16

PaKeTa cpeflHeui flanbHOCTU cTpenbôbi 
P-23 (BapwaHTbi: P-23T, P-23P)

The R-23 medium-range air-to-air 
missile (versions: R-23T, R-23R)

ripeflHa3HaHeHa arm nopaxenwa MaHespnpyiOLunx u Hewa- 
Heepwpyiomnx BO3AywHbix penen Ha BCTpeHHO-nepecexaio- 
mnxce Kypcax n b 33AHen nonyc<i>epe b moboe epewa cyroK, 
b npocTbix n cnoxHbix MeTeoycnosnsx n Ha 0OHe 3eMjin.

npnMeHaeTCH b cncreine Boopyxenna cjjpoHTOBbix ncTpe- 
bmenen MnT-23 n MnF-23M.

The missile is used against moving or hovering aerial tar­
gets or groups of targets in face-to-face engagements, has 
an all-weather day/night capability, is immune to counter­
measures and finds the target against land background. 
The missile is fired from the MiG-23/MiG-23M (Flogger) 
fighters.

TaKTMKO-TexHviHecKMe xapaKTepncTviKH

Altitude limits, km
Effective range on attack, km: 

maximal, front hemisphere 
minimal, rear hemisphere

Maximal target g-load
Weight, kg:

missile
warhead

Dimensions, m 
length 
diameter 
wing span 
rudder span

(KOMnnexcbij

P-23T P-23P
BbicoTa óoeBoro npuMeneHMR, km
ÄanbHocTb nycKa, km:

MaKCWManbHaR npM aiaKe

OT 0,04 ro 25

b nepe/jHioio nonyc^epy 
MWHMManbHap npw aiaKe
b 3aAHK)K) nonyccjjepy

MaKcwMaJibHaR neperpysKa Lienw, e/j. 
Macca, Kr:

RO 25 ro 35

2 
3-5

paKeTbi
BH

Pa3Mepbi paKeTbi, m:

215 222
25

ABWHa 
AwaMeTp 
pa3Max:

no KpbinbRM 
no pynRM

4,16 4,46 
0,2

1
0,645

R-23T R-23R
0.04-25

25
2

3-5

35

215
25

222

4.16
0.2

4.46

1
0.645



ynpaenneMbie aenannoHHbie pane™ Guided air missiles

PaKeTa cpeflHew flanbHOCTW CTpenb6bi The R-24 medium-range air-to-air 
P-24 (BapwaHTbi: P-24T, P-24P) missile (versions: R-24T, R-24R)

npeßHasHaHena Ann nopa- 
OAMHOHHbix h rpynno- 

Bbix MaHeapupyiotuHx n Hewa- 
HeBpUipyiOlUMX BO3flyLUHblX 
peneii npn xpyroBoii 3OHe 
araxn b nio6oe spews cyTOx, b 
npocTbix M cnoxHbix weTeoyc- 
noBnsx n Ha rfone 3ewnn.

ripMMeHaeTcs b cncrewe boo- 
PyXeHMS 4>pOHTOBblX MCTpeÓM- 
jeneiÁ n ncTpe6nTeneùi-nepe- 
XBaTHHKOB MnF-23, MnF-23M, 
Mwr-23Mn, Mnr-23n.

The missile is used against 
moving or hovering aerial tar­
gets or groups of targets, has 
an all-round and an all-weath­
er day/night capability, is 
immune to countermeasures 
and finds the target against 
land background. The missile 
is fired from the MiG-23/MiG- 
23M/MiG-23ML/MiG-23P 
(Flogger) fighters.

TaKTHKo-TexHMHecKMe xapaKTepucTWKM Basic Characteristics

P-24T P-24P

BbicoTa óoeBoro npHMeneHMR, km
ÆanbHOCTb nycKa, km:

MaKCWManbHap npn aTaKe

OT 0,04 no 25

b nepeAHioio nonycc^epy 
MWHMManbHap npu aTaKe 
b 3a/iHio»o nonyccpepy

MaKCMManbHaa neperpysKa uenw, e^. 
Macca, kf:

AO 35

0,5
5-8

no 50

paKeTbi
BH

Pa3Mepbi paKeTbi, m:

235
35

243

Annna 
AnaMeTp 
pa3Max:

no KpblJlbPM

4,194
0,2

1

4,487

no pynnM 0,643

Altitude limits, km

Effective range on attack, km: 

maximal, front hemisphere 

minimal, rear hemisphere

Maximal target g-load

Weight, kg:

missile

warhead

Dimensions, m 

length 

diameter 

wing span 

rudder span

R-24T R-24R

0.04-25

35 50

0.5 

5-8

235 243

35

4.194 4.487

0.2

1 

0.643

PaKeTa cpe^Hew flanbHOCTW CTpenbóbi 
P-27 (BapwaHTbi: P-27T, P-273T, 
P-27P, P-273P)

The R-27 medium-range air-to-air 
missile (versions: R-27T, R-27ET, 
R-27R, R-27ER)

npe,QHa3HaHeHa Ann nopaxennn xax oahhomhsix, Tax n 
rpynnOBbix waHeepnpyiouinx m HewaHespnpytoiunx BO3- 
AytuHbix ueneii (nnnoTupyewbix w öecnnnoTHbix cawone- 
TOB, KpbinaTbix paxer) b AanbHew n bnuoxnew BO3AytuHOM 
6ok> npn xpyroBon 3OHe aTaxn, b npocTbix m cnoxHbix



ABnanMOHHbie cpeflCTBa nopaxeHnn Aerial Ordnance

MeTeoycnoBnax, npn aTaKe Ha 4>one 3eMHOü n mopckom 
noBepxHOCTevi.

npHMeHfleTca b CHCTewe BOOpyxeHna caivioneTOB-MCTpe- 
önreneri Cy-27, Cy-30, Cy-30MK, Cy-32, Cy-33, Cy-35; 
MnF-29C, (M, K).

etc.), has an all-round and an all-weather day/night capability, 
is immune to countermeasures and finds the target against 
land and sea background. The missile is fired from the 
Su-27/Su-30/Su-30MK/Su-32/Su-33/Su-35 (Flanker) and 
MiG-29S/M/K (Fulcrum) fighters.

Basic CharacteristicsTaKTHKO-TeXHMHeCKMe XapaKTepHCTWKM

BbicoTa öoeßoro npwMeHeHWR, km 
XlanbHOCTb nycKa, km:

OT 0,02 no 27

MaKCMManbHafl npn aTaKe 
b nepe/iHiOK) nonyc4>epy 72 (P-27T);

120(P-273T);
80 (P-27P);
130(P-273P)

MWHMManbHaR npn aTaKe 
b 3aAHK)K) nonyc<t>epy 0,5

MaKCMManbHaR neperpy3Ka uenw, efl.
Macca, kt:

8

paKeTbi 245,5 (P-27T);
343 (P-273T);
253 (P-27P);
350 (P-273P)

BH
Pa3Mepbi paKeTbi, m:

39

AnwHa 3,7 (P-27T);
4,5 (P-273T);
4 (P-27P);
4,7 (P-273P)

AwaMeTp 0,23; 0,26
(no ysennneH-
HOMy abu raren»)

pa3Max:
nO KpblJlbRM 0,77 (P-27T, 

P-27P);
0,8 (P-273T, 
P-273P)

no py/iRM 0,972

Altitude limits, km
Effective range on attack, km: 

maximal, front hemisphere

minimal, rear hemisphere
Maximal target g-load
Weight, kg:

missile

warhead 
Dimensions, m 

length

body diameter 
engine diameter 
wing span

rudder span

0.02-27

72(R-27T);
120 (R-27ET);
80(R-27R);
130(R-27ER)
0.5
8

245.5 (R-27T);
343 (R-27ET);
253 (R-27R);
350 (R-27ER)
39

3.7 (R-27T);
4.5 (R-27ET);
4(R-27R);
4.7 (R-27ET)
0.23
0.26
0.77 (R-27T.
R-27R);
0.8 (R-27ET.
R-27ER)
0.972

PaKeTa cpeflHeii AanbHOCTW CTpenbóbi 
P-40fl1 (BapwaHTbi: P-40Pfl1, P-40Tfl1) 

The R-40D1 medium-range air-to-air 
missile (versions: R-40RD1, R-40TD1)

npeflHasHaHeHa ans nopaxenun kbk oflWHOHHbix, tbk n ne-
ThLunx b rpynne, MaHeBpnpyiouj,ux n HeMaHeepi/ipyioiurix BO3- 
ayujHbix peneri (caMoneTOB, ôecnnnoTHbix nerarenbHbix an- 
napaTOB) b npocrbix n cnoxHbix MereoycnoBnnx, npn Hann- 
Hun ecTecTseHHbix n opraHM3OBaHHbix noMex, na <t>OHe 3eM-

The missile is used against moving or hovering aerial targets
or groups of targets (fixed-wing aircraft unmanned aerial vehi­
cles etc.), has an all-weather day/night capability, is immune 
to countermeasures and finds the target against land and sea 
background. The missile is fired from the MiG-25PD/MiG-31
(Foxhound) fighters.HOM M BOßHOM nOBepXHOCTeíí.

rpynna 14 PaKeTHbie m kocmmhcckmc cHCTOMbi

I Knacc 1470ynpBBnseMbie paKeTbi m paKeTbi'HocwrejiH482



ynpaBnneMbie aBnaunoHHbie pane™ Guided air missiles

TaKTWKO-TexHWHecKMe xapaKTepwcTWKw

Bbicora öoeßoro npnMenennA, km OT 0,05 AO 30
XlanbHOCTb nycKa, km: 

b saflHioio nonycrpepy 18
b nepeflHiOio nonyccpepy AO 50

MaKCMManbHan neperpysKa uenn, ezj.

(P-40Tfl1); 
AO 60 
(P-40PA1 ) 
8

Macca, kt: 
paxeTbi 471 (P-40PÆ1);

64
472 (P-40TA1 );
55

PaaMepbi paKeïbi, m: 
jyiuHa 5,875

flnaMerp

(P-40P41); 
5,681
(P-40TA1);
0,3

pa3Max:
no KpbinbBM 1,45
no py/iAM 0,714

Basic Characteristics

Altitude limits, km
Effective range on attack, km: 

rear hemisphere 
front hemisphere

Maximal target g-load
Weight, kg:

missile

warhead
Dimensions, m 

length

diameter 
wing span 
rudder span

0.05-30

18
50(R-40TD1);
60 (R-40RD1)
8

471 (R-40RD1); 
472(R-40TD1)
55

5.875 
(R-40RD1);
5.681 
(R-40TD1);
0.3
1.45
0.714

PaKeTa cpeflHew flanbHOCTU cTpenbôbi 
P-98M (BapwaHTbi P-98MP, P-98MT)

R-98M Medium-Range Missile 
(versions R-98MR and R-98MT)

npeflHa3HaseHa ana nopa- 
XeHHH KSK OflMHOHHbIX, TSK M 
neTAUtux b rpynne, MaHespn- 
pyiomux m HewaHeepupyioiuHx 
BO3AyiuHbix ueneñ (nctpebn- 
Teneñ, 6oivi6apAnpoBLunKOB, 
KpbinaTbix paxeT) b npocTbix n 
cnoxHbix ivieTeoycnoBHflx, 
npH HanviHMn ecrecTBeHHbix n 
opraHM3osaHHbix noMex. flpn- 
MeHAnacb b cncrefvie Boopy- 
xeHnst MCTpeÖMTenq-nepe- 
xsaTHHKa Cy-15.

Designed to destroy both 
single and multiple maneuver­
ing and non-maneuvering air 
targets (fighters, bombers, 
cruise missiles) in VFR and 
IFR conditions, through natu­
ral interference and jamming.

The missile was a part of 
the armament of the Su-15 
interceptor.

TaKTWKO-TexHHHecKwe xapaKTepwcTHKM Basic Characteristics

Bbicora ôoesoro npnMeneHna, km 
ZlanbHOCTb nycKa, km:

OT 0,5 no 24

P-98MP AO 24
(b nepeAHioio 
nonyccjiepy);
AO 16
(B 3aAHIOIO 
nonyccfiepy);

P-98MT AO 12
(b nepeAHioio 
nonyccpepy);
AO 16
(B 33AHIOIO 
nonyccpepy)

MaKCUMa/ibHan neperpysKa uenn, ea. 
Macca, Kr:

2

paKeibi 301 (P-98MP);
299 (P-98MT)

64
raöapnTHbie pasMepw, m:

34

puiMHa 4,255 (P-98MP);
4,145 (P-98MT)

Kannôp
pa3Max, m:

0,275

no KpblBbAM 1,223
no pynAM 0,674

Target engagement altitude, km

Firing range, km:

R-98MR

R-98MT

Maximum target g-load, units

Weight, kg:

missile

warhead

Missile dimensions, m:

length

caliber

span:

over wings
over control surfaces

0.5 to 24

24, max.
(head-on attack);
16, max.
(tail-on attack);
12, max.
(head-on attack);
16, max.
(tail-on attack)

2

301 (R-98MR);
299 (R-98MT)
34

4.255 (R-98MR);
4.145 (R-98MT)
0.275

1.223
0.674

Knácc 1470 ^pepnaeMhis paxsiu M pskërbi-HocmenH
tpynna 14 PaxeTHbie H KocMMMecKHe cmcnmm (KOMnmxcM) Group 14 Guided missiles



ABnanMOHHbie cpeflCTBa nopaxeHua Aerial Ordnance

PaKeTa cpeßHeii flanbHOCTM CTpenbóbi 
PBB-AE

RVV-AE Medium-Range
Missile

npeaHasHaneHa ana nopa- 
BO3flyiuHbix peneii, a 

TOM HMCne BblCOKOMaHeBpeH- 
Hbix HCTpeÖMTeneti, niTypMOBH- 
KOB n BeproneTOB, b npocTbix h 
cnoxHbix MeTeoyc/iOBMBX, npn 
KpyroBoii 3OHe aTaxn, Ha rfoHe 
3eMnn n Mopa, npu aKTMBHOM 
MHCfiOpMapHOHHOM npOTWBO- 
peMCTBMM npOTHBHMKa.

npMMeHaeTCH B CMCTCMe 
BoopyxeHMa caMoneTOB 
Cy-25TM, Cy-27, Cy-30MK, 
Cy-32, Cy-35; MwF-29, 
Mnr-29M, MhT-29K.

Designed to destroy air tar­
gets, including highly maneu­
verable fighters, attack aircraft 
and helicopters in VFR and IFR 
conditions, in all-round attack, 
against the earth and sea 
background, in the presence 
of active information counter­
measures of the enemy.

The missile is part of the arma­
ment of airplanes Su-25TM, 
Su-27. Su-30MK, Su-32, 
Su-35, MiG-29, MiG-29M and 
MIG-29K.

Basic Characteristics

Target engagement altitude, km 0.02 to 30
Firing range, km: 

head-on attack 
(maximum) 100
tail-on attack 
(minimum) 0.3

Maximum target g-load, units 12
Weight, kg: 

missile 175
warhead 21

Missile dimensions, m: 
length 3.6
diameter 0.2
span:

over wings 0.42
over control surfaces 0.74

nepcneKTWBHan paKeTa PAA-AE-Flfl Future RAA-AE-PD Missile
FocMKE «BbiMuen» setter pa- 

öoTbi no co3flaHmo parce™ 
PAA-AE-flfl C KOMÖHHMpOBaH- 
HblM paKeTHO-npflMOTOHHblM 
ABi/irare/ieM, npHMenenrie ko- 
Toporo npn3BaHo cytpecTBeHHo 
yse/iMHHTb panbHOCTb Ha Manbix 
BblCOTaX 3a CHeT MHOrOKpaTHO- 
ro noBbiiueHMH ynenbHoro hm- 
nynbca no cpaBHenwo c o6bn- 
HblM TBepAOTOnnWBHbIM flBuira- 
TeneM. Rpu otom yanMHeHHbie 
BO3ßyXO3a6opHMKM npsMO- 
yronbHoro ceneHMS BbinonHHiOT 
pojib KpbinbeB. Paxeia aeMOH- 
CTpwpoBanacb Ha aenacanoHe 
MAKC-1999 b r. XyKOBCKOM.

The Vympel state design 
bureau is developing a new 
missile - the RAA-AE-PD - 
with a combination rocket­
ramjet engine, which will 
enable substantial extension 
of the range at low altitudes 
due to a many times increase 
of the specific impulse as 
compared to the convention­
al solid-propellant engine. 
Elongated air intakes of rec­
tangular section serve as 
wings. The missile was 
demonstrated at MAKS-1999 
Air Show in Zhukovsky.

TaKTMKo-TexHMHecKne xapatcrepncTUKn Basic Characteristics

CrapTOBas Macca paxeTbi, Kr
PaaMepbi paKeTbi, m:

fljiHHa
pa3Max:

no KpbinbflM
no pynsiM

225

3,7

0,39
0,82

Launching weight of missile, kg 225
Missile dimensions, m:

length 3.7
span:

over wings 0.39
over control surfaces 0.82

Group 14 Guided missiles
Class 147

Tpynna 14 PaKerwbie h KOCMHHecKee CHCieMM (komiuiskcm)
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ynpaBnneMbie aBuanuoHHbie pane™ Guided air missiles

PaKeTa Manoii AanbHociu CTpenb6bi P-13M1 The R-13M1 short-range air-to-air missile
npeflHa3HaseHa ana nopa- 

xeHun BO3AyiuHbix ueneu b 
npocTbix u cnoxHbix MeTeoyc- 
noBMBx, npu bosabüctbuu ec- 
TeCTBeHHblX U 0praHH30BaH- 
Hbix noMex. ripuMeHaeTCA b 
cucreMe BoopyxeHua 0poH- 
TOBbix ucTpeöuTereü.

The missile is used 
against aerial targets, has 
an all-weather day/night 
capability, is immune to 
countermeasures. The mis­
sile is fired from all tactical 
fighters.

TaKTHKO-TeXHMHeCKkie XapaKTepMCTMKM Basic Characteristics

Bbicora ôoeBoro npuMeHenua, km 
fla/ibHocTb nycKa, km 
MaKcrtMaribHas neperpysKa 
ueru, efl.
Macca, Kr:

paKeTbi
EH
Any

TaöapnTHbie pasMepbi, m:
flnuHa
Kann6p

PasMax, m:
HO KpbIPbSM
no pynsM 

laôapnTHbie paaMepbi Any, m

25
AO 17

6

89
11,3
22

2,876
0,127

0,596
0.447
2,861 X 0,2x0,07

Altitude limit, km 
Effective range, km 
Maximal target g-load 
Weight, kg: 

missile 
warhead 
launch rail

Dimensions, m 
length 
caliber 
wing span 
rudder span

Launch rail dimensions, m

25
17
6

89
11.3
22

2.876
0.127
0.596
0.447
2.861x0.2x0.07

PaKeTbi Manou AanbHOCTu CTpenbôbi 
P-60, P-60M

The R-60, R-60M short-range 
air-to-air missiles

npeAHasHaseHbi ana nopa- 
xenua BO3AywHbix pereti b 
6nuxHeM ManeBpeHHOM 6010 
b nioboe BpeivtH cyrox, b npo- 
CTbix u cnoxHbix Meieoycno- 
Bnax.

flpuMeHmoTca b cucreMe 
BOopyxeHtm 4>poHTOBbix uc- 
TpeöuTereü MmT-21 , 
MuF-23M, Mnr-25iTA, Mur-29, 
Mur-29C, Mur-31; Cy-17M3, 
Cy-17M4, Cy-25, Cy-25T

PaKeTa P-60M - MOflepHu- 
3upoBaHHbiu BapuaHT P-60.

The missiles are used 
against aerial targets, have an 
all-weather day/night capabil­
ity, and are fired from the 
MiG-21 (Fishbed), MiG-23M 
(Flogger), Mig-25PD/MiG-31 
(Foxhound), MiG-29/MiG-29S 
(Fulcrum); Su-17M3/Su-17M4 
(Fitter), and Su-25/Su-25T 
(Frogfoot).

The R-60M is an R-60 
upgrade.

TaKTMKO-TexHMHecKHe xapaKTepucTUKu Basic Characteristics

Group 14 Guided missiles

BbicoTa óoeBoro npHMeneHUR, km ot0,03ao20 Altitude limits, km 0.03 to 20
«Qa/ibHOCTb nycKa, km: Effective range, km:

MaKCWManbHafl AO 7,2 (P-60); maximal 7.2 (R-60);
flo8(P-60M) 8 (R-60M)

MMHMManbHap 0,3 (P-60); minimal 0.3 (R-60);
0,2 (P-60M) 0.2 (R-60M)

MaKCMManbHap neperpysKa uenw, eß. 8 Maximal target g-load 8
Macca, Kr: Weight, kg:

paKeTbi 43,5 (P-60); missile 43.5 (R-60);
44(P-60M) 44(R-60M)

6H 3 (P-60); warhead 3 (R-60);
3,5 (P-60M) 3.5 (R-60M)

Pa3Mepbi paKeTbi, m: Dimensions, m
AnwHa 2,095 (P-60); length 2.095 (R-60);

2,138 (P-60M) 2.138 (R-60M)
AuiaMeTp 0,12 diameter 0.12
pa3Max: wing span 0.39

no KpbinbRM 0,39 rudder span 0.272
no pynpM 0,272

rpyw»14Paterwbie h kocmuhockhc cmckmm (KOMnneKCbi)



ABnanMOHHbie cpeflCTBa nopaxeHua Aerial Ordnance

PaKeTa Manow AanbHOCTw CTpenbóbi 
P-73K

npe/iHasHaMeHa ana nopa- 
xeHMH BoaflyiiiHbix peneii b 
SnnxHGM MaHespeHHOM 6010 
c aioGbix HanpaBneHnii, b 
npocTbix n cnoxHbix MeTeo- 
ycnoBwax, Ha 4>OHe 3eM/in h 
npw HariMHMM ecTecTBeHHbix n 
opraHM3OBaHHbix nowiex.

ripMMeH9eTCA B CMCTOMe 
BoopyxeHwfl caMoneTOB- 
MCTpeÖHTeneii: MmT-21,
Mnr-23Mn, Mnr-29C, M, K; 
Cy-25T, TM, Cy-27, Cy-30MK, 
Cy-32, Cy-33, Cy-35.

The missile is used against 
aerial targets or groups of tar­
gets, has an all-round and all- 
weather day/night capability, 
is immune to countermea­
sures and finds the target 
against land background. 
The missile is fired from the 
MiG-21 (Fishbed), MiG-23ML 
(Flogger), MiG-29S/M/K 
(Fulcrum); Su-25T/TM (Frog­
foot), and Su-27/Su-30MK/ 
Su-32/Su-33/Su-35 (Flanker).

TaKTHKO-TexHWHecKne xapaKTepwcTMKU

The R-73K short-range 
air-to-air missile

isic Characteristics 
_____________________

BbicoTa óoesoro npwMeHeHua, km 
ßanbHOCTb nycKa, km:

OT0,02flo20

MaKCMManbHap 12 (B 3aflHK>IO 
noriyc4>epy);
30 (b nepe/jHioio 
nonycrpepy);

MWHMManbHap 0,3 (B 3aflHK>K> 
nonyccfiepy);
0,65
(b nepeflHioio 
nonyccfiepy)

MaKCWManbHafl neperpy3Ka uenu, ep.
Macca, Kr:

12

paKeTbi 105
BH

Pa3Mepbi paKeTbi, m:
7,4

Alluna 2,9
AnaMeTp 
pa3Max:

0,17

nO KpblAbflM 0,51
no pyjiAM 0,385

Altitude limits, km 
Effective range, km: 

maximal

minimal

Maximal target g-load
Weight, kg;

missile
warhead

Dimensions, m
length
diameter 
wing span 
rudder span

0.02 to 20

12 (rear hemi­
sphere);
30 (front hemi­
sphere);
0.3 (rear hemi­
sphere);
0.65 (front hemi­
sphere)
12

105
7.4

2.9
0.17
0.51
0.385

PaKeTbi Knacca «BO3ßyx - noBepxHOCTb»

Air-to-surface missiles

PaxeTbi Knacca «Bospyx - noBepxHOCTb» b 3aBwcnMOCTn ot 
KOHKpeTHoro peneBoro HasnaneHna noApaapenmoTCst Ha 
CTpaTerHHecKne h TaKTnnecKwe YR

CipaTerHHecKMe aBnapnoHHbie paKeTbi Knacca «Boapyx - 
noBepxHOCTb» npepHasHauenbi pan nopaxennn saxHbix o6i>- 
eKTOB npoTMBHMKa b ypaneHHbix reorpa4>HMecKHX paüoHax m b 
rnyboKOM Tbiny KOHTMHeHTanbHbix TeaTpoB BoeHHbix peiicT- 
BHùi. Ohh, ksk npaBHno, ocHaaiaioTcn npepHOM boeBofi sa- 
CTbio m cwcTeivtaMH ynpasneHHH, HaeopHUtHMH hx Ha obteKT 
ypapa c BbicoKofi tohhoctbio (5-35 m).

CTpaierHMecKMe paKeTbi (b ochobhom sto KpbinaTbie paKe­
Tbi) ynpaenmoTcn no nporpaivnvie, KOHTponnpyeivioii MHeppw- 
anbHoíí cMCTeMoü HaeepeHHn. CoepeMeHHbie KpbinaTbie pa­
KeTbi (KP) CHaöxeHbi nHeppnanbHOií chct6moCí, KOppeKTnpy- 
eivioií b 3apanee BbibpaHHbix 3OHax KoppeKpww cncTeivioií 
opneHTapHH no 4>n3HHecKwvi nonntvi 3etvmn rinn no penberjjy 
MeCTHOCTM.

Air-to-surface missiles are classified into strategic and tactical.
Strategic missiles are used against priority targets in 

remote areas and at continental distances from the forward 
edge. They typically carry a nuclear warhead and have inde­
pendent guidance systems with a low CEP (5m to 35m). The 
missile (usually a cruise missile) is guided by the inertial 
guidance system that uses predefined geographical or ter­
rain reference points.

The effective range of strategic missiles can reach 
4,500km to 5,000km. All these missiles have a stand-off 
capability and low radar visibility, which ensures successful 
air defense penetration.

The Russian leading developer of such missiles is Raduga 
design bureau.

Tactical air-to-surface missiles (effective range 10km to 
150km) are typically used against stationary aircraft, air defenses, 
radars, command posts, depots, combat vehicles, and warships.

Tpynna 14 PaKeTHbie h kocmhhgckwg cncTeMbi (KOMnneKCbi)
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ynpaBnneMbie aenanMOHHbie pane™ Guided air missiles

MaKCMManbHap AanbHocTb nycxa CTpaTernHecKnx paKeT 
cocTaansieT 4500-5000 km. Ohm sanycKaiOTCfl BHe 3OH asmct- 
bmh cpeacTB CIBO m mmoiot Many« paAMonoKauMOHHyKJ 3a- 
MeTHOCTb, STO 3HaHMTeJlbHO CHMXaei BO3MOXHOCTM flBO DO 
MX oÔHapyxeHMio m oScTpeny.

OcHOBHbiM paspaôOTHMKOM OTewecTBeHHbix CTpaTerMue- 
CKMX paKCT 9BB«eTCH <t>ryn «rOCyaapCTBeHHOe MaiJJMHOCTpO- 
MTenbHoe KOHCTpyKTopcKoe Biopo «Paayra» mm. A.R. 5epe3- 
H9Ka». B nenaTM coobmanocb, hto Ha 3tom npeanpMHTMM b 
nocnexjHMe roflbi coaaaHbi m McnbrraHbi BblCOKOTOHHbie Kpbi- 
naTbie paKeTbi HOBoro noKO/ieHMB X-101 m X-555. nepsaa KP 
MOxeT HecTM KaK AflepHyto, TaK m oóbiHHyio BH, MMeeT aanb- 
HOCTb nycKa bonee 5000 km m tomhoctb HaseaeHMsi (KBO) He- 
CKOribKO M6TP0B. X-555 HBBAeTCA HeaaepHbIM BapMaHTOM 
KP X-55.

TaKTMHecKne aBMapMOHHbie paKeTbi Knacca «Boaayx - no- 
BepxHOCTb» npeanasHaHeHbi ana nopaxeHMR caMoneroB, no- 
3ml(mm 3VP m PJIC, KOMaHaHbix nyHKTOB, ckobaob ropionero M 
SoenpMnacoB, bo6hhom tgxhmkm m KopaSaeii Ha Manbix m 
cpeaHMx aaabHOCTHx. flaabHOCTb nycKa - ot 10 ao 150 km. 
Ohm noApaaaeaswrca Ha paKeTbi oSipero HasHaneHMB, npo- 
TMBOKOpaôenbHbie (IÌKP), npoTMBopaanonoKauMOHHbie 
(TIPAP) m npoTMBOTaHKOBbie (RTYP), MMeioT pasaMHHbie cmc- 
TeMbi HaeeaeHMq m cnapaxaiOTca nonyôpoHeboMHbiMM, KyMy- 
BBTMBHblMM, npOHMKaiOLPMMM, KaCCGTHblMM, OCKO-TIOHHblMM, 
OCKOBOHHO-<t>yraCHblMM ÔOeBblMM HaCTHMM.

ABMapMOHHbie paKeTbi oòipero HaaHaneHMH (X-25MA, C-25A, 
n/l, X-29T, TA, A, X-59M3) npMMenaioTCA aaa nopaxeHMB ot- 
KpbiTO pacnoaoxeHHOM MaM caaôo sarpMtpeHHOM tbxhmkm m 
aMHHoro cocTaea, KOMaHaHbix nyHKTOB, CKaaaoB ropiOHero m 
OoenpMnacoB m apyrnx oOboktob. ynpasaeHMe paKeT Ha Ha- 
HaabHOM m cpeaHeM ysacTKax noaeTa, KaK npaBMao, paaMOKO- 
ManaHoe Man MHeppManbHoro HaseaeHMB, Ha kohohhom - ca- 
MOHaseaeHMe (TeaeBM3MOHHoe, aasepnoe).

npoTMBoaoKapMOHHbie paKeTbi (X-25MF1, Mfiy, X-3in, 
X-583) npMMeHBioTCH aaa nopaxeHMa paboTatoipMX Ha M3ay- 
HeHMM PAC, HaBoaBTca Ha penb c noMOiabio paaMoaoKauMOH- 
hom roaoBKM caMOHaBeaeHMH. Ha HauaabHOM m cpeaneM ysa- 
CTKax noaeTa k ueaM moxot Mcnoab3OBaTbca MHeppManbHaa 
CMCTeMa HaeeaeHMa.

ABMapMOHHbie npoTMBOKopaôeabHbie paKeTbi (X-15C, 
X-31A, X-35, X-59MK, 3M-80, 
«Rxoht») npeaHa3HaneHbi 
aaa nopaxeHMH oSbiHHbiMM m 
aaepHbiMM sapaaaMM Haa- 
BoaHbix Kopabnen b Mope. Ha 
nanaabHOM m cpeaneM yna- 
CTKax noaeTa CMCTeMa Haee- 
aeHMB paKeT, KaK npaBMao, 
MHeppMaabHaa, a Ha kohoh- 
hom - caMOHaeeaeHMe. Be- 
ayipMM paapaôoTHMKOM TaK- 
TMaecKMx aBMapMOHHbix pa- 
KeT BBaaeTca ¿»ryfl THTIU 
«3Be3aa-CTpeaa», exoas- 
tpee b OAO «Kopnopapna 
«TaKTMsecKoe paKeTHoe boo- 
pyxeHMe».

Tactical air-to-surface missiles are classified into general- 
purpose, anti-ship, anti-radar, and antitank. These types of 
weapons have different guidance systems and warheads 
(semi-armor-piercing, shaped-charge, penetrating, cluster, 
high-explosive/fragmentation, and fragmentation).

General-purpose air-to-surface missiles (Kh-25ML, S-25L, 
LD, Kh-29T, TD, L, Kh-59ME) are used against groups of per­
sonnel or unarmored vehicles, command posts, depots, and 
other sites. In the starting stage and in midcourse these missiles 
are typically guided via a radio link or by an inertial guidance sys­
tem, in the terminal stage TV or laser homer takes over.

Anti-radar air-to-surface missiles (Kh-25MP, MPU, Kh-31P, 
Kh-58E) are used against active radars. The radar-activated 
homer directs the missile onto the target. At the starting stage 
and in midcourse these missiles are typically guided by an 
inertial guidance system.

Conventional and nuclear anti-ship air-to-surface missiles 
(Kh-15S, Kh-31A, Kh-35, Kh-59MK, 3M-80, Yakhont) are used 
against warships at sea. At the starting stage and in midcourse 
these missiles are typically guided by an inertial guidance sys­
tem, at the terminal stage the homer takes over.

In Russia, such missiles are developed by GNPTs Zvezda-Strela, 
a unit of OAO Korporatsiya Takticheskoe Raketnoe Vooruzhenie.

KpbinaTan paKeTa X-55
npeaHasHaueHa abb nopaxeHMa aaepHbiM sapaflOM BaxHbix 

oSbeKTOB npoTMBHMKa b yflaneHHbix reorpa<t>MHecKMx paîiOHax m 
B myÔOKOM Tbiny KOHTMHeHTanbHbIXTeaTpOB BOeHHbIX aeMCTBMM. 
ripMMeHBeTCB b cMCTeMe BoopyxeHMH cTpaTerMHecKMx csepx- 
3ByK0Bbix paKeTOHOCues Ty-160 ( 12 paKeT Ha aeyx nycKOBbix yc- 
TaHOBKax SapaôaHHoro TMna MKy-6-5Y) m CTpaTerMHecKMx pa- 
KeTOHoepeB Ty-95MC (niecTb paKeT Ha oahom MKy-6-5Y).

The Kh-55 cruise missile
The strategic missile is used against priority targets in 

remote areas and at continental distances from the for­
ward edge. The two typical carriers are the Tu-160 
Blackjack (12 missiles in two revolving MKU-6-5U launch­
ers) and Tu-95MS Bear (six missiles, one MKU-6-5U) 
strategic bombers.

fpynna 14 PaxeTHtie h KocMWHecKwe cwcTOMbi (KOMnneKCw) Group 14 Guided missiles
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ABnannoHHbie cpeflCTBa nopaxeHnn Aerial Ordnance

TaKTMKO-TeXHMMeCKWe XapaKTepMCTMKM )

BbicoTa noneTa, m 40-110
flanbHOCTb CTpenböbi, xm 2500
CxopocTb nonera, Hncno M 
Macca, xr:

0,48-0,8

CTapTOBaA 1210
BH 410
nycToñ ny 1550

CncTeMa HaeefleHMA HHepunanbHan c xop- 
pexmieü no pense- 
Cpy MeCTHOCTH

MoiUHOCTb AßepHoro aapAßa, xt 
PaaMepbi paxeTbi, m:

200-250

AnnHa x ariaMeTp x pa3Max xpbina 6,04x0,514x3,1

Basic Characteristics

Effective altitude, m 40-110
Effective range, km 2,500
Speed, Mach 0.48-0.8
Weight, kg:

at launch 1,210
warhead 410
empty launcher 1,550

Guidance system inertial
terrain-oriented

Yield (nuclear warhead), kt 200-250
Dimensions, m:

length x diameter x wing span 6.04x0.514x3.1

KpbinaTan panera X-55CM The Kh-55SM cruise missile
npe,pHa3HaHeHa ana nopa- 

xeHna aflepHbiM aapaflOM 
aaxHbix oöbeKTOB npoTWBHM- 
xa b yflaaeHHbix reorpa4>M- 
HecKMx paiiOHax n b rnySo- 
KOM Tbl/iy KOHTMHeHTanbHbIX 
TeaTpOB BOeHHbIX fleiiCTBMM.

npHMeHaeTCa b cucTewie 
BoopyxeHMfl cTpaTerwHecKMx 
CBepx3ByKOBbix paxewHOC- 
peB Ty-160 ( 12 paxeT Ha itsyx 
nycxoBbix yciaHOBxax 6apa-

The strategic missile is 
used against priority targets 
in remote areas and at con­
tinental distances from the 
forward edge. The two typi­
cal carriers are the Tu-160 
Blackjack (12 missiles in 
two revolving MKU-6-5U 
launchers) and Tu-95MS

OaHHoro Tuna MKy-6-5V) u CTpaTerwHecxMx paxeTOHoepeB 
Ty-95MC (tuecTb paxeT Ha oflHoti MKy-6-5Y).

CTpaTerMHecxas xpbinaTas paxeia (KP) X-55CM costana 
Ha 6a3e KP X-55. Ona oTnHsaeTca ot ôasoBoùi Mo/ienn flo- 
noriHHTenbHbiMw TonnnBHbiMn 6axaMn, pa3MemeHHbiMn chm- 
MeTpwHHO no o6e CTopoHbi 4>K)3en9xa.

Bear (six missiles, one 
MKU-6-5U) strategic bom­
bers.

The Kh-55SM is a Kh-55 
upgrade with additional fuel 
tanks on both sides.

TaKTMKo-TexHMHecKwe xapaxrepncTMKM Basic Characteristics

BbicoTa noneTa, m 
flanbHOCTb CTpenböbi, xm 
CxopocTb noneTa, nncno M 
Macca, xr:

craproeaA
BH
nycToñ ny

CricTeMa HaseiieHHA

Boesan nacTb
MoiUHOCTb AflepHoro aapnaa, xt
PaaMepw paxe™, m:

ßnHHa x flkiaMeTp x paawiax xpbina

40-110 
3000
0,5-0,8

1500-1700
410
1550

MHepunanbHaa c xop- 
pexpneñ no penbecpy 
MeCTHOCTH

TepMOAflepHan 
200

6,04x0,77x3,1

Effective altitude, m
Effective range, km
Speed, Mach
Weight, kg:

at launch
warhead
empty launcher

Guidance system

Warhead type
Yield (nuclear warhead), kt
Dimensions, m:
length x diameter x wing span

40-110
3,000
0.5-0.8

1,500-1,700
410
1,550
inertial 
terrain-guided 
thermonuclear
200

6.04x0.77x3.1

Tpynna 14 PaKeTHbie m kocmmhcckmc cwcreMbi (KOMnneKCbi)
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ynpaBnneMbie aBnanuoHHbie pane™ Guided air missiles

BbicoKOTOHHan aBnaunoHHaa KpbinaTaa 
paKeTa X-555

npeßHasHaHena /ina HaneceHmi yAapoB no ToweHHbiM cia- 
pnoHapHbiM pensiM.

npnweHneTcn b cucieivie BOopyxeHun CTpaTerntecxizix 
CBepx3ByKOBbix paxeTOHoepeB Ty-160 m Ty-95MC. PaxeTa 3a- 
nycKaeTcs ao MOMeHTa conpHxocHOBeHnn HocuTenn c cnc- 
TeMOii nBO npoTMBHMKa Ha nioboM TBß. KpbinaTan paKeTa 
X-555 co3ßaHa Ha base naepHoñ xpbinaToùi paxeTbi bonbiuo- 
ro pafluyca aowctbhr X-55.

PaxeTa ocHamena hobbimh onTHnecxuivin m cnyTHHxosbiMM 
CMCTeMaMH HaBefleHMa, mvieeT Many» 3<t>0eKTHBHyio no- 
BepxHOCTb pacceaHMH. CwcTewa ynpaeneHHH paxeTbi obec- 
neHWBaeT H3ivieHneMbiii npocfinnb noneTa.

The Kh-555 smart cruise 
missile

The stand-off missile typi­
cally fired from the Tu-160 
Blackjack and Tu-95MS Bear 
strategic bombers was 
developed on the basis of 
the Kh-55 long-range 
nuclear missile. The missile 
has optical and satellite- 
assisted guidance capabili­
ties, has small effective 
radar visibility, and maneu­
vers in flight.

-TexHHHecKwe xapaicrepHCTMKM Basic Characteristics

XlanbHocTb cTpenböbi, km
Tun SoeBoii nacra 
Macca, Kr
Tun 6oeBoùi HacTM

Macca, Kr

3500
nnepHas 
130 
öpoHeöoMHas, 
KyMynnTnBHas, 
ocKonoMHan, 
cpyracHae 
350

Effective range, km
Warhead type
Weight, kg
Warhead type

Weight, kg

3,500 
nuclear
130
armor-piercing, 
shaped-charge, 
fragmentation, 
high-explosive 
350

KpbinaTan paKeTa X-22 (MOfincpnKaunn 
X-22H, X-22HA, X-22M0)

flpeAHa3HaHeHa /yin nopaxennn paAHonoxauMOHHO-KOHT- 
pacTHbix ueneùi k3k b OTxpbiTOM Mope, Tax n B0nn3n bepero- 
Boü nepTbi, a Taxxe OTAeribHo cTomonx HaaeiviHbix obtexTOB. 
npmvieHaeTCH b CHCTeivie soopyxeHHs AanbHero paxeTOHOC- 
ua-6oM6apAnpoBinnKa Ty-22M3.

MoAu0nxaunfi xpbinaToii paxeTbi (KP) X-22H ocHamena 
xyMynnTWBHO-<t>yracHOü boeeoü uacTbio (BH) abb HaHece-

The Kh-22 cruise missile
(versions Kh-22N, Kh-22NA, Kh-22MP)

The missile is used against radar-visible targets at sea and 
near the coastline, and against separate surface targets. 
Typical carrier - the Tu-22M3 (Backfire) strategic bomber.

The Kh-22N version is used specifically against war­
ships. The Kh-22NA version carries a thermonuclear war­
head and is used against large priority targets. The Kh- 
22MP version carries a high-explosive/fragmentation or a

?lass 1470 Gpldad missiles
HKMOHiMaeiaN cmcmnm (nolMWBMaT Group 14 Guided missiles



ABnanMOHHbie cpeflCTBa nopaxeHkis Aerial Ordnance

Hnn yflapOB no SoeBbiM ko- 
paSnsM npoTUBHHKa. Mo/ih- 
<t>m<aunH X-22HA c TepMO- 
qflepHOM BH costana ¿pía 
yHMHTOxeHMH BaxHbix nno- 
maflHbix peneü. PaxeTa X- 
22MF1 c 0CK0a0HH0-<t>yrac- 
Hoti nan KyMynaTMBHO-0y- 
racHoíí BH - npoTkiBoxopa- 
SenbHas h npoTnsopaflnono- 
KapnoHHaa.

shaped-charge/high-explo- 
sive warhead and can be 
used against warships or 
radars.

TaKTMKO-TeXHHHeCKHe XapaKTepHCTHKM Basic Characteristics

X-22H X-22HA X-22MÜ
Bbicora, km:

nycxa 1-14 1-14 1-14
noneTa 22 22 22

/lanbHOCTb cTpenbóbi, km AO 400 AO 400 AO 400
CKopocTb noneia:

caMoneTa-HockiTens, km/h 900-1700 900-1700 900-1700
paKeTbi, Hnc.no M 3,5 4 3,5-4,6

Macca, Kr:
cTapioBas 5780 5900-6000 5780-5900
BH 930 1000 930

CkicreMa HaBezieHM« aKTHBHaa
PJ1 TCH

— naccHBHas 
PTITCH

Boeeas HacTb cpyracHo-
KyMynsTkiBHas

TepMO- 
«AepHafl

OCKOJ1OHHO- 
cpyracHas 
nan KyMy- 
AATklBHO- 
<t>yracHas

PasMepbi paKeibi, m:
annHa 11,67 11,67 11,67
MaKCHManbHbiii AnaMeTp 0,92 0,92 0,92
pa3Max Kpbina 3 3 3

Kh-22N Kh-22NA Kh-22MP
Altitude, km:

launch 1-14 1-14 1-14
hit 22 22 22

Effective range, km up to 400 up to 400 up to 400
Flight speed:

carrier, km/h 900-1,700 900-1,700 900-1,700
missile, Mach 3.5 4 3.5-4.6

Weight, kg:
at launch 5,780 5,900-6,000 5,780-5,900
warhead 930 1,000 930

Guidance system active 
radar 
homer

— passive 
radar 
homer

Warhead type shaped- 
charge/ 

high- 
explosive

thermo­
nuclear

or shaped 
charge/ 

high- 
explosive

Dimensions, m:
length 11.67 11.67 11.67
max diameter 0.92 0.92 0.92
wing span 3 3 3

AapoóaruiHCTHHecKaa paKeTa X-15

npeAHasHaneHa aah nopaxennu aapapoM oöbexTOB nBO 
npoTUBHHKa b ypaAeHHbix reorpa4>ki4ecxkix paüoHax n b 
myöoKOM Tbiny KOHTWHeHTanbHbix TeaipoB BoeHHbix AeücT- 
Bkiü. npnMeHseTcri b cncTeMe BOopyxeHna CTpaTerkiHecxo- 
ro CBepxsByKOBoro paxeTOHoepa Ty-160 (24 paxeTbi Ha ne- 
Tbipex nycxoBbix ycTaHOBxax 6apa6aHHOro Tuna MKY-6-1 ) m 
flaribHero paxeTOHocpa-6oM6apAnpoBtunxa Ty-22M3 
(wecTb paxeT Ha oa- 
HOki MKV-6-1 b rpy- 
3OOTcexe w seTbipe - 
Ha BHeiuHMX ysnax 
noABecxn).

X-15 ocHameHa 
xBOCTOBbiM onepeHki- 
eM c penbHonoBopoT- 
HbiM xmieM u aecTa- 
6nnn3aTopoM, HMeeT 
aapoöaaakiCTkiHe- 
cxyio TpaexTopwo no­
neTa. CkiCTeivia ynpa- 
BneHHn paxeToii -
MHepunaabHaa, cunoßaa ycaaHoexa - paxeTHbiü aeurareab 
TBepaoro TonawBa (PflTT).

PaxeTa X-15 coctout m3:
- naanepa;
- ynpaßaaxnaero npwBoaa;

The Kh-15 aeroballistic missile
The strategic missile is used against priority targets in 

remote areas and at continental distances from the forward 
edge. The two typical carriers are the Tu-160 Blackjack (24 
missiles in four revolving MKU-6-1 launchers) and Tu-22M3 
Backfire (six missiles, one MKU-6-1, plus four missile sus­
pended underwings) strategic bombers.

Group 14 Guided missiles

Class 1470 Guided missiles



ynpaenneMbie aBnanuoHHbie pane™ Guided air missiles

- nHepuHanbHoii HaBurauwoHHOii cncTeMbi;
- TepMOflflepHoü ôoesoii nacTu;
- B3pbiBaTeaa;
-PATT;
- aneKTpooSopyaoBaHna.
Ha 6aae paKeTbi X-15 cosflaHa npoTHBopaAnonoKaitnoHHan 

paKeTa X-15FI w npoTMBOKopaôenbHaa parera X-15C.

The aeroballistic missile has a one-piece tail fin and a destabi­
lizing unit, an inertial guidance system and a solid-propellant jet 
engine. The missile includes the airframe, the guidance drive, 
the inertial guidance system, a thermonuclear warhead, a fuse, 
a solid-propellant jet engine; and an avionics/power unit.

The Kh-15 was upgraded into a Kh-15P anti-radar and 
Kh-15S anti-ship versions.

TaKTHKO-TexHMwecKue xapaxTepMCTidKM Basic Characteristics

Bbicoia, km:
nycKa 
noneia

flanbHOCTb cipenbôbi, km
CKopocTb:

caMOneTa-HOCnrena, km/m
noneTa paKeTbi,
Mwcno M

Macca, kt:
CTapTOBan
BH

CwcTeMa HaBefleHun
Boeeas sacTb
MoiuHOCTb siflepHoro sapn/xa, kt
Pa3Mepbi paKeTbi, m:

anuria
MaKCMManbHbiü AnaMeTp
pa3Max onepeHun

0,3-22
AO 40 
60-150

1080-2160

5

1200
150
MHepunanbHan 
TepMosAepnan 
350

4,78
0,455 
0,92

Altitude, km:
launch
flight

Effective range, km
Speed:

carrier, km/h
missile, Mach

Weight, kg: 
at launch 
warhead

Guidance system
Warhead type
Yield (nuclear warhead), kt
Dimensions, m:

length
max diameter 
fin span

0.3-22 
up to 40 
60-150

1,080-2,160
5

1,200
150
inertial 
thermonuclear 
350

4.78
0.455
0.92

PaKeTa Manon flanbHOCTn 
CTpenbôbi X-66

The Kh-66 short-range 
air-launched missile

X-66 - nepsaa cepHMHan 
OTenecTBeHHaa TaKTWHecKaa 
aBnaunoHHan paKeTa, npeAHa- 
SHaneHHan aha nopaxeHnn Ma- 
nopa3MepHbix HaseMHbix ue- 
neñ. ripnHATa Ha BOopyxeHne 
b 1968 roAy. Bxoßnna b cocTaB 
BOopyxeHMs caMoneTOB-MC- 
TpeèuTeneùi MnF-2in«í>M, 
Mnr-2in<bc.

The Kh-66 was the first 
Russian tactical air-launched 
missile used against small 
surface targets. It was com­
missioned for use with the 
MiG-21PFM and MiG-21PFS 
(Fishbed) fighter jets in 
1968.

TaKTMKO-TeXHMHeCKMG xapaKTepwcTUKM Basic Characteristics

flanbHOCTb nycKa, km:
MaKCWMajibHan 8-10
MMHMManbHap 2

BbicoTa npwMeHeHWA, km 0,1-5
CKopocTb nojieya, km/h 2340
Macca, Kr:

CTapTOBaa 278-290
BH 105

Pa3Mepbi paKeTbi, mm:
ZViMHa 3631
AMaMeTp Kopnyca 275
pa3Max Kpbinbee 811

Effective range, km: 
max 
min

Effective altitude, km 
Flight speed, km/h 
Weight, kg: 

at launch 
warhead

Dimensions, mm: 
length 
body diameter 
wing span

8-10
2
0.1-5
2,340

278-290
105

3,631
275
811

rpynna 14 PaxeTHbie m kocmkhbckmc cwcreMbi (KOMnmKCM) Group 14 Guided missiles
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ABnanMOHHbie cpeflCTBa nopaxeHMH Aerial Ordnance

PaKera Manon flanbHOCTw 
CTpenbóbi X-23

The Kh-23 short-range 
air-launched missile

npeflHa3HaHeHa ana nopa- 
xenna HaaeMHbix Manopas- 
MepHbix peneri. Costana Ha 
6aae paxeibi X-66 c hobbim 
annapaTHbiM KOMunexcoM. 
FlpriHma Ha eoopyxenne b 
1974 rofly. Bxoflm b cocTae 
BoopyxeHHR caMoneioB 
MnF-23 n ero MOitncfiMKauriri, 
Mnr-27M, Cy-24M, Cy-17 n 
ero MOfln0nKaij,Mvi, $1k-38.

The missile, a Kh-66 
upgrade with new avionics, 
was used against small sur­
face targets since 1974. 
Commissioned for use with 
the MiG-23-like jets and 
MiG-27M (Flogger), Su-24M 
(Fencer), Su-17-likes (Fitter); 
and the Yak-38 (Forger).

TaKTMKO-TexHHMecKue xapaxiepnciMKn

ÆanbHOCTb nycKa, km: Effective range, km:
MaKCWMajibHap 10 max 10
MMHMManbHafl 2 min 2

BbicoTa npkiMeHeHMP, km 0,1-5 Effective altitude, km 0.1-5
CKOpocTb noneTa, km/h 2700 Flight speed, km/h 2,700
Macca, Kr: Weight, kg:

CTapTOBaa 290 missile at launch 290
BH 110 warhead 110

Pa3Mepbi paKeTbi, mm: Dimensions, mm:
AnwHa 3590 length 3,590
AkiaMeTp KOpnyca 275 body diameter 275
pa3Max KpbinbeB 785 wing span 785

MoAyjibHan paKeTa Manon AanbHOCTn 
CTpenbóbi X-25MJ1

The modular Kh-25ML 
short-range air-launched missile

flpeflHa3HaHeHa pan nopaxenrin b npocTbix MeieoycnoBri- 
px p,HeM n HOHbio ManopasMepHbix HaaeMHbix n HaflBopHbix 
peneri Trina aneMeHTOs paxeTHbix KOMnneKCOB, caMoneioB Ha 
OTKpbiTbix CTOHHKax n b yxpbiTnnx, SpOHeMaairiH, apTrinne- 
puücKrix opypnii, nerKrix moctob n nepenpaB, ManoTOHHax- 
HblX cypoB.

ripriHATa Ha Boopyxenne b 1981 ropy. Bxopni b cocías 
BoopyxeHHP caMoneioB: Cy-17M3, Cy-17M4, Cy-22M3, 
Cy-22M4, Cy-24M, Cy-24MK, Cy-25, Cy-25K, Cy-25T; 
Mrir-27M, Mnr-27fl, MriF-27K.

TpynnaU PaserHbie h KOCMewecKee chcivmm (KOMnnexcbi)

The missile is used against small surface targets: missile 
launchers, stationary aircraft, armor, artillery, light and float­
ing bridges, small vessels. Has an all-weather day/night 
capability.

The missile was commissioned for use with the Su-17M3, 
SU-17M4, SU-22M3, Su-22M4, Su-24M, Su-24MK (Fitter), 
Su-25, Su-25K, Su-25T (Frogfoot); MiG-27M, MiG-27D, and 
MiG-27K (Flogger) in 1981.

Group 14 Guided missiles

192 Class 1470 Guided missiles



ynpaBnneMbie a8nannoHHbie pane™ Guided air missiles

TaKTWKo-TexHMHecKMe xapaiorepucTuKH Basic Characteristics

Æa/ibHOCTb nycKa, km:
MaKCMManbHas
MUHMManbHaA

fluanaaoH nycKa:
BblCOTa, KM
CKOpOCTb, KM/H

IVIaKCUManbHaa/cpeflHiisi
CKopocTb noneTa, m/c
Macca, kt:

CTapTOBan
BH

Pa3Mepw paKeibi, m:
iUiMHa
flnaMeTp
pa3Max KpbinbeB

10
3

0,05-5
700-1250 
(Mn < 1,3)

870/380-670

299 ±8
86

3,705
0,275
0,755

Effective range, km:
max
min

Launch parameters:
altitude, km
speed, km/h

Maximal/average flight speed, mps
Weight, kg:

missile at launch
warhead

Dimensions, m:
length
diameter
wing span

10
3

0.05-5 
700-1,250
(M < 1.3) 
870/380-670

299 ±8
86

3.705
0.275
0.755

ABkiaqMOHHbie ynpaBnneMbie paKeTbi 
C-25J1, C-25J1A

The S-25L, S-25LD air-launched 
missiles

The missiles are used 
against directly visible surface 
targets from the Su-24M 
(Fencer), Su-25 (Frogfoot), 
and Su-17M3/M4 (Fitter) air­
craft.

The S-25L and S-25LD 
were upgraded from the 
S-25-OFM rocket by a modu­
lar technique. Clipping togeth­
er the main module of the 
S-25-OFM inside the O-25L 
launcher (the S-25-OFM-PU 
system) and a 40-kg guid­
ance module that includes a

semi-active laser homer 24N1, an avionics unit, a roll sensor, 
an autopilot unit, an electric/air drive with rudders takes sev­
eral minutes and 
turns a rocket into a 
canard laser-assisted 
guided weapon. Be­
fore launch, the elec­
tric contacts of the 
guidance unit must be 
connected to those of 
the O-25L.

npeaHasHaueHbi ana nopa- 
xeHHH HaaeMHbix m HaasoaHbix 
peneri anew b npocTbix Meieo- 
yCnOBMAX. npMMeHAIOTCa B CM- 
CTeMe BoopyxeHwa cawoneTOB 
Cy-24M, Cy-25, Cy-17M3 (M4).

VnpaBnaeMbie paKeTbi C-25J1 
m C-25Jlfl paapaöoTaHbi Ha Sa­
se HeynpaBnaeMOii paKeTbi 
(HAP) C-25-O0M m MMeroT mo- 
aynbHyio KOHCTpyKpwo, koto- 
paa nosBonaeT sa HecKonbKO 
MHHyr npeBpamaTb cepniiHyio 
HAP b VP c caMOHaseaeHweM 
no OTpaxeHHOMy ot penn na-
3epH0My nyay. 3to ocymecTsnaeTca nyretvi coeawHeHna Sa3OBO- 
ro Moayna (HAP C-25-O<t>M b nycKOBOM ycTpoüCTBe ny O-25J1 - 
CMCTeMbi C-25-O0M-ny) c SnoKOM (Moaynew) ynpaeneHMa Mac- 
coü 40 Kr, KOTopbiñ cocTOMT H3 nonyaKTHBHOiñ naaepHOñ toaobkh 
caMOHaseaeHHa 24H1, SnoKa 3neKTpoHHKn, par-ma yrna KpeHa, 
aBTonunoTa, cncTeMbi aneKrponHeBMonmaHMA w aapoanHaMn- 
tecKHx opraHOB ynpasneHMA. Coepnnenue Mopyneii npon3BO- 
Autca nyreM HaBWHHMBaHMs SnoKa ynpaBnennn Ha pe3b6oBoü 
yaacTOK Soesori aacTn HAP n coeawHenns 3neKTpnaecKnx peneri 
SnoKa ynpasnennn m nycKOBoro ycTpoücTBa ny O-25J1. B pe- 
3ynerare nonynaeTCH YP, BbinonneHHan no aapoaHHaMwaecKori 
cxeMe «yrka», KpbinbstMM KOTopoii cnyxaT cTa6n.ni/i3aTopbi HAP.

Basic Characteristics

rpynna 14 PaKOTHbie h kocmhhockhb cHcreMbi (komiwskcm)

CTapioBaa Macca CMCTeMbi
<ypc-25nziBny 0-25/1), kt 480
CiapTOBaa Macca paxe™ 
(yPC-25n, C-25/lfl), Kr 410
Macca BH, kt 150
Macca cbeMHoro MOAynn ynpaBneHMR 
c rCH, kt 40
flnanaaoH aanbHOCTeü npHMeneHHH, km: 

yp C-25n 3-7
yp C-25/lfl 3-12

MHHHMaabHan BbicoTa nycKa, km 0,1
MaKCUManbHas BbicoTa nycKa, km 8
flnanasoH CKOpocTeü HOcnienn 
npw nycKe paKeTbi, km/h 500-1200
TexHHHecKoe pacceriBaHue 
(Ekbo a™ AanbHOCTU 3-12 km), m 3-6

Launch weight, total 
(the S-25LD missile inside
the O-25L launcher), kg 480
Launch weight, missile alone
(S-25L, S-25LD), kg 410
Warhead weight, kg 150
Guidance unit weight, kg 40
Effective range, km:

S-25L 3-7
S-25LD 3-12

Minimal launch altitude, km 0.1
Maximal launch altitude, km 8
Carrier speed limits, km/h 500-1,200
CPE for 3km to 12km, m 3-6

Knäcc1470yij»Bh»eMblB paKBnj k pstörbbHocwrenH
Group 14 Guided missiles



ABnanMOHHbie cpeflCTBa nopaxeHua Aerial Ordnance

ABnaunoHHaa ynpasnsieMasi paKera 
C-25P c paAMOJiOKauuiOHHOki PCH

The S-25R air-launched missile 
with radar homer

TaKTMKO-TexHMMecKne xapaKTepucTMKW

MaccoraöapnTHbie xapaKTepncTUKn

Macca cbeMHoro MOflynq ynpaßneHiis

aHanorMHHbi 
yp C-25J1Ä

c rCH, Kr OKOno 40
ycnoBMS boeBoro npnweHeHUA oóecneHWBaeTCA 

BcenoroAHOCTb 
M KpyrnocyTOH- 
HOCTb óoeBoro 
npMMeHeHWP

HopaxaeMbie penn npoTPxeHHbie,
Manopa3MepHbie

Basic Characteristics

Weight, dimensions 

Guidance unit weight, 
approx., kg

Combat employment

Target types

see the S-25LD

40

all-weather and 
round-the clock 
use
Extended 
or small

PaKeTbi ÓJinxHero fleiícTBwsi X-29T, 
X-29Tfl

The Kh-29T, Kh-29TD short-range 
air-launched missiles

npeflHa3HaHGHbi ansi nopa- 
xeHna BnayatibHO BiiflMMbix 
TpyßH0y93BMMblX Ha36MHblX K 
Ha/iBOÄHbix ueneñ (xeneaoóe- 
TOHHblX yKpblTMÍÍ caMOJieTOB, 
npOMbimneHHbix coopyxennii 
U CK/iaflOB, GeTOHUpOBaHHblX 
B3/ieTHO-nocaflOHHbix no/ioc, 
xene3o6eTOHHbix moctob, ko- 
paGrieü BOflOM3MemeHMeM ,qo 
10 TbIC. T) C r0pM30HTanbH0 
neTAtnero urn nuKnpyromero 
caMonera- HOCUTe.ro.

npmvieH9iOTC9 B CUCTGMe 
BoopyxeHMh ncTpe6we.neii w 
UJTypMOBMKOB 4>pOHTOBOÍÍ 
aBMapHM Cy-17M4, Cy-24M, 
Cy-25T, TM, Cy-30MK, Cy-32,
Cy-35; Mnr-23BK, MnT-27M, MwF-29M, K.

PaxeTbi X-29T, X-29T/1, BbinonneHbi no aapoflUHaMHHecKoii 
cxeivie «yrKa» (pyrin pacnonoxeHbi nepen Kpbinbnmn) c npMMe- 
HeHneM cTa6min3npyioLiiMx snepoHOB (Ha Kpbtnbax) u flecra- 
6nnn3aTopoB nepea pyroMM, c X-o6pa3HbiM h cnMMeTpuHHbiM 
pacnonoxeHneM KpbiribeB u pyneñ. Coctoat h3 na™ otcgkob,

Su-25T/TM (Frogfoot), Su-30MK, 
Su-32, Su-35 (all Flankers), 
MiG-23BK, MIG-27M (both 
Floggers), and MiG-29M/K 
(Fulcrum) aircraft consist of 
five separable units clipped

The missiles are used 
against directly visible hard 
surface targets (concrete air­
craft hangars, industrial instal­
lations, concrete runways, 
concrete bridges, and ships 
under 10,000t) from horizon­
tally flying or diving aircraft.

The canard missiles (rudders 
before the wings, ailerons on the 
wings, destabilizing units before 
the wings, rudder/wing X- 
shaped architecture) commis­
sioned for use with the Su-17M4 
(Fitter), Su-24M (Fencer),

rpynna 14 PaKewbie h KocMuwecKwe cncTeMb. (KOMnneKCbf) Group 14 Guided missiles
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ynpaenneMbie aBnannoHHbie pane™ Guided air missiles

coeflMHeHHbix MexAy coöoü c noMOiAbio <J>naHu,eBbix CTbiKOB. 
Kpbinb« Kpenmca k paxeTe nerKopasueiviHbiMM coeflHHeHWAMw 
M OTCTbiKOBbieaKDTca npn ynaKOBKe paxeTbi b Tapy. 

together before installation into the firing position. The wings are 
clipped to the body and can be separated if the missile needs to 
be packed back into the container.

TaKTHKo-TexHMHeCKHe xapaKTepwcTnKu Basic Characteristics

X-29T X-29Tfl

Bbicoïa nycKa, km
flanbHOCTb npnuenbHoro nycKa, km:

MklHMMaabHaS
MaKCMManbHas

CpeflHsa CKOpocTb noneia, m/c
Macca, kt:

paKeibi
5M

PaaMepbi paKe™, m:
Anima
flnaMeTp Kopnyca
pa3Max KpbinbeB

0,2-5 0,2-10

2
13

250-350

3
30

670
317

686

3,87
0,38
1,1

Kh-29T Kh-29TD

Launch altitude, km 0.2-5 0.2-10
Effective range, km

minimal 2 3
maximal 13 30

Average flight speed, mps 250-350
Weight, kg:

missile 670 686
warhead 317

Dimensions, m:
length 3.87
body diameter 0.38
wing span 1.1

PaKeTa ónnxHero 
flevícTBWfl X-29J1

The Kh-29L short-range air-launched 
missile

npeflHasHaneHa Ann nopaxenun Bnsya/ibHO bhaumbix TpyA- 
Hoys3BHMbix HaseMHbix n HaABOflHbix peneri (xenesoöeTOHHbix 
yKpbiTw/i caMOJieTOB, npoMbiuineHHbix coopyxennii n CKnaAOB, 
óeTOHwpoBaHHbix BsneTHO-nocaAOHHbix nonoc, xenesobeTOH- 
Hbix MOCTOB, Kopabneri B0A0H3MemeHneM ao 10 Tbic. t) c ropu- 
30HTanbH0 neTAiAero wan nuKnpyromero caMoneTa-Hocmenn.

npnMeHaeTca b cucTetvie Boopyxennn ucipebuTeneii n niTyp- 
MOBMKOB 4>poHTOBoCi aBnau.nn Cy-17M3, M4; Cy-24M; Cy-25, T, 
TM; Cy-30MK; Cy-32; Cy-35; MnF-236K; MnF-27M; MhF-29M, K.

The missile is used against directly visible hard surface tar­
gets (concrete aircraft hangars, industrial installations, con­
crete runways, concrete bridges, and ships under 10,000t) 
from horizontally flying or diving aircraft.

The missile was commissioned for use with the Su-17M3/M4 
(Fitter); Su-24M (Fencer); Su-25/T/Missile (Frogfoot); 
Su-30MK; Su-32; Su-35 (Flanker); MiG-23BK; MIG-27M 
(Flogger); MiG-29M/K (Fulcrum) aircraft.

TaKTUKo-TexHUNecKne xapaxTepucTHKM Basic Characteristics

BbicoTa ôoesoro npnMeneHnq, km ot 0,2 ao 5
AanbHOCTb npnuenbuoro nycKa, km ao 8
CpeAHSA CKopocTb nonera, m/c 250-350
Macca, kt:

paKeTbi 657
BH 317

Pa3Mepbi paKeTbi, m:
AnnHa 3,875
AnaMeTp Kopnyca 0,38
pa3Max KpbinbeB 1,1

fpynna 14 PaxeTHbie h xoctmMMiMa =
Knacc 1470 paKeibi w paKeTbkHocwTeiTO

Launch altitude, km 0.2 to 5
Effective range, km up to 8
Average flight speed, mps 250-350
Weight, kg:

missile 657
warhead 317

Dimensions, m:
length 3.875
body diameter 0.38
wingspan 1.1



ABnanMOHHbie cpeflCTBa nopaxemm Aerial Ordnance

KpbinaTaa paKeTa X-59 The Kh-59 cruise missile
npeaHa3HaHeHa Ann nopa- 

xennn aaxHbix HaaeMHbix m 
HaABOAHbix peneri, KoopAnna- 
Tbi KOTopbix onpeßenaiOTca ao 
nycKa paKeibi. ripuMeHaerca 
b CMCTeme Boopyxenna caivio- 
neTOB Cy-24M.

/Ina TpaHcnopinpoBKn n 
xpaHeHMA paxeTbi npuivieHA- 
eicn repMOKOHTeríHep.

The missile is used against 
priority surface targets by 
predefined coordinates. 
Commissioned for use with 
the Su-24M (Fencer) aircraft, 
kept and transported in a 
hermetic container.

MaKCMMaribHan AanbHOCTb nycKa, km
CpeAHsn CKopocTb noneia, m/c
Tun TpaeKTopnn
boeeaa nacTb

ToHHocTb HaseneHMA (KBO), m
Macca, Kr:

CTapTOsan
EH

40
250-300
ManoBbicoTHas 
rpyracHO-
KyMynsTMBHas 
3-5

790
148

Basic Characteristics

Maximal effective range, km
Average flight speed, mps
Trajectory
Warhead type

CPE, m
Weight, kg

missile at launch
warhead

40
250-300 
low-altitude 
shaped-charge/ 
high-explosive 
3-5

790
148

KpbinaTan paKeTa X-59M3

Bxoaht b cocTaB KOMnneKca paKeTHoro opyxua (KPO) 
«Oboa-MS». npeAHasHaHena Ana nopaxenna eaxHbix Haseivi- 
Hbix m HaABOAHbix peneii, BnsyanbHO oÖHapyxnBaeivibix 
onepaTopoM b AHesHoe Bpewst b npocTbix MeTeoycnoBwax. 
npMMeHHeTCA b cwcTeivie BOopyxemtH caMoneTOB Cy-24M 
w Cy-35MP (Aße paxeTbi ooa Kpbinoivi).

KPO «0B0A-M3» COCTOHT ns KpbinaioCi paKeTbi (KP) 
X-59M3, yHHBepcanbHoro aBnapnoHHoro noABecHoro koh- 
reiiHepa AFIK-93, aBuapviOHHoro KaianynbTHoro ycipoficTBa, 
nynbTa onepaTopa u MHAMKaTOpa perm.

KP X-59M3 BbinohHeHa no aapoAHHaMP4ecKoii cxeivie 
«öecxBOCTKa» c X-o6pa3HbiM KpbinoM n AecTa6nnn3aTopoM 
M3MeHneMoii reoMeTpnn. B HMXHeii nacTu Kopnyca paKeTbi 
noABeiueH MapmeBbiii TypßopeaKTHBHbiii AßwraTenb (TP/}).

Ha paKeTe npnMenena BnepBbie paapaboTaHHan b Hanieìi 
CTpane TeneB030OHHo-KOMaHAHaA cncTewa HaseAeHun, o6ec- 
neHUBaioutaa BbicoKyio TOHHOCTb nonaASHna b Manopaawep- 
Hbie penn. YcTaHOBneHo öoeßoe CHapnxeHne hoboto Tuna.

mieroari (KOMnnei«&iiF

The Kh-59ME cruise missile
The missile, part of the Ovod-ME guided weapons sys­

tem, is used against directly visible priority surface tar­
gets. Commissioned for use with the Su-24M (Fencer) 
and Su35MR (Flanker) aircraft (two suspended mis­
siles).

The Ovod-ME includes a canard Kh-59ME missile with an 
X-shaped wing and a movable destabilizing unit, an APK-9E 
launch container, a catapult, an operator's board, and a tar­
get sensor. The second-stage turbojet sustainer engine is 
suspended to the aft. The missile is TV-guided, which 
ensures low CEP against small targets, and has a new war­
head.

Group 14 Guided missiles
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ynpaBnneMbie a8nannoHHbie pane™ Guided air missiles

Basic CharacteristicsTaKTHKo-TexHHHecKwe xapaicrepucTuKH

Bbicoia, km: Altitude, km:

nycKa 0,2-5 launch 0.2-5

noneTa 0,007-1 flight 0.007-1

XlanbHOCTb CTpenbóbi, km 115 Effective range, km 115

CKOpOCTb: Speed:

nycKa, km/h 600-1100 launch, km/h 600-1,100

MapmeBoro noneTa, nwcno M 0,72-0,88 sustained flight 0.72-0.88

Macca, Kr: Weight, kg:

CTapToean 930 missile at launch 930

óoeBOM nacTw: warhead:

npOHWKaiomeii 320 penetrator 320

KacceTHoii 280 cluster 280

KOHTeííHepa 260 container 260

ToHHOCTb HaBeaeHun (KBO), m: CPE, m:

b pyHHOM pexMMe 2-3 manual guidance 2-3

b aBTOMaTMsecKOM pexwMe 5-7 automatic guidance 5-7

ÆanbHOCTb ßeMCTBWA nMHWM CBA3W, km 140 Datalink range, km 140

raóapwTHbie pa3Mepbi, m: Dimensions, m

paKeTbi: missile

AnuHa 5,7 length 5.7

AwaMeTp 0,38 diameter 0.38

pa3Max Kpbina 1,3 wing span 1.3

KOHTeuHepa: container

AnwHa 4 length 4

AwaMeTp 0,45 diameter 0.45

npoTMBopaAMonoKauvioHHaH panera 
X-27 (X-27nC)

The Kh-27 (Kh-27PS) anti-radar 
missile

DpeflHa3HaHeHa flan nopaxeana PHC HaaefleHna 3PK 
«Xok» u «HaüK-FepKynec». flpwHnTa Ha BoopyxeHHe a 1977 
roay. Bxoamia b coct3b BOopyxeHwn cawojieTOB MmF-23BK, 
MwF-27K, Cy-17M4 M apyruix.

PaKeTa X-27 ocHamena asyxpexmviHbiM paxeTHbiM asura- 
TeneM TBepaoro Ton/mea. CwcieMa ynpaBneHna - aBTonn- 
noT M naccMBHaa pafluonoKauuoHHan FCH «Bbiora». Ana pa- 
Keibi 6 bin paapaßOTaH HOBbifi bbtodhbot, KOTOpbiùi oöecne- 
HMBan 4>opMnpoB3Hne nporpBMMHbix TpaeKTopwii c none- 
TOM H3 «MSpUJe» H3 ManOW BblCOTe, C «rOpKOií» Ha KOH64HOM 
yHacTKe u nocneayioLUMM nnKupoBaHneivi Ha penb noa yrnoM 
20-30”.

Boesaa aacTb (BH) - ocKonoHHO-0yracHOro Tuna. Paxe- 
Tbi X-27 noflBeiUMBanMCb Ha cawoneT-HocwTenb (Ha askia- 
UMOHHbie nycKOBbie ycTpoiiCTBa Any-68) cobm6Ctho c

The missile has been in 
use against radars guiding 
missiles like Hawk and 
Nike/Hercules since 1977 
with the MIG-23BK, MiG- 
27K (Flogger), Su-17M4 
(Fitter), and other aircraft.

The Kh-27 is powered by a 
solid-propellant two-mode 
engine and guided by an 
autopilot and a passive Vyuga 
radar homer. The innovative autopilot ensures flat sustained 
flight in midcourse with a zoom followed by a 20” to 30’ dive at 
the terminal stage.

The missile carries a high-explosive/fragmentation warhead

rpynna 14 PaxeTHbie x KocMMMecKHe cxcreMbi (komiuwkcm)



ABnanMOHHbie cpeflCTBa nopaxeHnn Aerial Ordnance

KomeííHepoM, b Kotopom paaMetnanacb annapaiypa yn- 
paBæHMfl.

Ha 6aae paKeTbi X-27 6bina costana w BbinycKaeTca cepnñ- 
Haa MOflynbHan asnauMOHHari paKeia X-25M. 

and is suspended to the wing APU-68 launch rail together with 
the guidance unit in a separate container.

Later the Kh-27 was upgraded into operational Kh-25M 
missile.

TatcrHKo-TexHUHecKwe xapaKTepwcTHKM Basic Characteristics

/JaribHOCTb nycKa, km 8-10
CKopocTb noneia, km/h 2900-3000
Macca, kt:

CTapTOBan 300-310
BH 90

Pa3Mepbi paKeTbi, mm:
AnMHa 4355
AkiaMeTp Kopnyca 276
pa3Max Kpbina 810

Effective range, km 
Flight speed, km/h 
Weight, kg: 

missile at launch 
warhead

Dimensions, mm 
length 
body diameter 
wing span

8-10 
2,900-3,000

300-310
90

4,355
276
810

npOTMBOpaAMOJlOKai4l1OHHafl 
paKeTa X-25MD

The Kh-25MP 
anti-radar missile

npeflHasHaueHa Ann nopaxenum PJ1C c HenpepbiBHbiM H3- 
/lyserineM us cocTaea 3PK cpeAHeü aanbHOCTM Tuna «Xok» m 
PÍIC c ntvinynbCHbiM n3nyHeHneM M3 cocTaea 3PK Tuna 
«HaríK-repKynec» n M3A.

npMHHTa Ha BOopyxeHne b 1981 rofly. Bxoaht b cocTae 
BOopyxeHwn caMoneTOB Cy-17M3, Cy-17M4, Cy-22M3, 
Cy-22M4; MnF-27M, MmF-27A, MnF-27K.

Paxeia X-25MF1 KOMnneKTyeTca oahum m3 MOAyneñ nac- 
CMBHbix paAnonoKauHOHHbix ronoBOK caMOHaseAeHHB (1 BPI 
min 2BD ) c rjjyracHoui öoeßori lacTbio (BH).

The missile has been in use against continuous-radia­
tion radars guiding missiles like Hawk and pulsed-radia- 
tion ones for the Nike/Hercules and to the small-caliber 
air-defense artillery since 1981 with the Su-17M3, Su- 
17M4, Su-22M3, Su-22M4 (Fitter); MiG-27M, MiG-27D, 
and MIG-27K (Flogger) aircraft.

The Kh-25MP carries a 1VP or 2VP passive radar homer 
and a high-explosive warhead.

flanbHOCTb nycKa, km: Effective range, km:
MaKCMManbHas 40 maximal 40
MHHMManbHan 3 minimal 3

flwanasoH nycKa: Launch parameters
BblCOTa, KM 0,05-12 altitude, km 0.05-12
CKOpOCTb, KM/H 700-1250 speed, km/h 700-1,250

MaKCHManbHan/cpeflHAH Maximal/average flight speed, mps 920/300-450
CKopocTb noneTa, m/c 920/300-450 Weight, kg:

Macca, Kr: missile at launch 315±8
CTapTOBaa 315 + 8 warhead 86
BH 86 Dimensions, m:

PasMepbi paKeTbi, m: length:
Annua: with 1VP homer 4.2

cnprc- iBn 4,2 with 2VP homer 4.3
c npre -2Bn 4,3 diameter 0.275

AnaMerp 0,275 wing span 0.755
pa3Max KpbinbeB 0,755

rpynna 14 Pax^Hbie m KocMMHecKtie cmctomm (KOMruieKCbi) Group 14 Guided missiles
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ynpaBnneMbie aBnannoHHbie pane™ Guided air missiles

lipoTMBopaAuionoKaMkiOHHan 
paKOTa X-25Mny

The Kh-25MPU 
anti-radar missile

npeflHasHaneHa ana nopaxennn PJ1C 3eHHTHbix apTHnnepnu- 
CKMx n paxeTHbix KOMnneKcoB cpepneii n Manoii AanbHOc™, a 
TaKxe flpyrux PJ1C HaaeMHoro 6a3npoBaHnn paannnnoro Ha3Ha-
hghup, paboTatomuix b Henpe- 
pbiBHOM n WMnynbCHOM pexn- 
Max b cooTBeTCTBytomeM ana- 
nasoHe atiuh bojih.

ripriHRTa Ha Boopyxenne b 
cepeauHe 90-x roaoB. Bxoaht b 
cocTaB BOopyxeHua caMoneroB 
Cy-17M3, Cy-17M4, Cy-24M, 
Cy-25; MhF-29M, MnF-29K.

CncreMa HaseaeHns - 
MHoroananasoHHan naccuiB- 
Haa paanonoKaunoHHaa FCH 
CO CMeHHblMM MOflyPPMH PH- 
TepHbix nprc. Eoeean uacTb 

(Frogfoot); MiG-29M, and 
MIG-29K (Fulcrum) aircraft.

The guidance system 
includes a multi-waveband

(EH) - 4>yracHaH.
rtpnMenneTcn c ropM3OHTajibHoro noneia, nnKnpoBaHna 

min KaôpnpoBaHwn catnoneTa c neperpy3Koii ± 1,5 ea- s awa- 
na3OHe yrnoB TaHraxa ± 20".

PaiceTa X-25MFIY paapaöoTana Ha 6aae X-25Mfl.

The missile has been in use against continuous- and 
pulsed-radiation artillery and missile radars since the mid- 
1990s with the Su-17M3, Su-17M4, Su-24M (Fitter), Su-25 

passive radar homer with interchangeable waveband designa­
tors. The missile carries a high-explosive warhead and can be 
launched at ±1.5G with the pitch angle of ±20".

The Kh-25MPU is a Kh-25MP upgrade.

TaKTHKO-TexHMMecKHe xapaKTepucTHKH Basic Characteristics

MaKCHManbHaA panbHOCTb nycKa, km 
flnanasoH nycKa:

BblCOTa, KM
CKOpOCTb, KM/H

MaKcuManbHaa/cpeAHflii CKopocTb
nonera, m/c
Macca, Kr:

CTapTOBan
5H

Pa3Mepbi paKe™, m:
iyiMHa
flkiaMerp
pa3Max KpbinbeB

40

0,05-12
0-1250

920/300-450

AO 330
86-90

4,4
0,275
0,755

Maximal effective range, km 40
Launch parameters

altitude, km 0.05-12
speed, km/h 0-1,250

Maximal/average flight speed, mps 920/300-450
Weight, kg:

missile at launch up to 330
warhead 86-90

Dimensions, m
length 4.4
diameter 0.275
wing span 0.755

BbicoKOCKopocTHan
npoTHBopaflnonoKai4WOHHaq 
paKeTa X-31 fl

npeflHa3HaneHa ann nopaxenna nsnynaiotuMX PJ1C 3PK 
óojibtuoñ n cpeflHeñ flanbHOc™, a Taxxe .apyrnx PJ1C Haaetvi- 
Horo n MopcKoro 6a3wpoBaHnq, paSoTaiotnnx b cooTBeicTsyio-

The Kh-31P 
high-speed anti-radar 
missile

The missile has been in use against medium- and long- 
range missile radars since 1988 with the Su-24M 
(Fencer), Su-32, Su-35, Su-30MKI, Su-30KN, Su-30MK

uneM fl,nana3OHe ajihh boph.
Coctout Ha soopyxennn c 

1988-1990 roflOB. Bxoaht b 
coctsb soopyxennn coBpe- 
MCHHblX aBnanwoHHbix ôoeBbix 
KOMnneKCOB Cy-24M, Cy-32, 
Cy-35, Cy-30MKI4, Cy-30KH, 
Cy-30MK; MnF-29CMT

UMeeT Tpn civieHHbix MOfly- 
nn naccMBHOii paflnonoKapn- 
OHHOii ronoBKw caMOHaBeae- 
HUH, nepeKpbiBaioiunx Becb 
nacTOTHbiw ananaaoH pa6o- 
Tbi PJlC-peneii n ockopohho- 
0yracHyio Ooesyio nacTb 
(EH). OcHamena komömhh-

(Flanker); and MiG-29SMT 
(Fulcrum).

The missile has three 
interchangeable homers 
for various radar wave­
bands, carries a high-



ABnanMOHHbie cpeflCTBa nopaxeHua Aerial Ordnance

poBaHHOfi flBuraTenbHOM ycTaHOBKoñ, BKnonaioiueü ciapTO- 
Bbiùi flBurarenb TBepfloro Tonnusa n MapweBbiii npaMOTOHHbivi 
B03flytiiH0-peaKTMBHbiii flBuraTenb (touaubo - KepocuH). 

explosive warhead, and is powered by a combined power 
plant with a solid-propellant booster and a ramjet kerosene 
sustainer engine.

TaKTMKO-TeXHMMeCKMe XapaKTepHCTMKM ]

ßanbHOCTb nycKa, km:
MaKCMManbHas AO 110
MMHMManbHaa 15

ßuanaaoH nycKa:
BblCOTa, KM 0,1-15/17
CKOpOCTb, KM/4 600-1250

MaKCMManbHaa/cpeflHAfl
CKOpOCTb noneTa, m/c 1000/600-700
Macca, kt:

CTapTOBaa OKono 600
54 87 ±2,5

Pa3Mepw paKeTbi, m:
anuna 4,7
flnaMerp 0,36
pa3Max KpbinbeB 0,914

Basic Characteristics

Effective range, km:
maximal
minimal

Launch parameters
altitude, km
speed, km/h

Maximal/average flight speed, mps
Weight, kg:

missile at launch
warhead

Dimensions, m:
length
diameter
wing span

110
15

0.1-15/17
600-1250
1,000/600-700

approx. 600
87 ±2.5

4.7
0.36
0.914

npoTMBopaAMonoKaLuioHHafl KpbinaTan 
paKeTa X-583

The Kh-58E anti-radar 
cruise missile

npeAHasHaneHa Ann nopa- 
xeHMH paitnojioKaiLMOHHbix 
CTaHunñ, pabOTaiomnx b am- 
anasoHe sacTOT nuTepoB A, 
A', B, B’ n C, b tom MMcne b 
npepbiBncTOM pexuMe n3- 
riyneHue m c nepecTpariBae- 
MbiMn napaMeipaMn. Bxo- 
AHT B COCTaB KOMnneK- 
COB BOOpyXeHMfl <t>pOHTOBblX 
öoMÖap/iMpoBinwKOB Cy-24, 
Cy-24M (flBe parera no/j Kpbi- 
aom) u MCTpe6nTeneM-6oM- 
bapflnpoBiitHKOB Cy-17M3,
Cy-17M4, Cy-22 (aee paKeTbi doa 0io3enaxeM).

flnn TpaHcnopTwpoBKM n xpaHeHuie paKeTbi npuMeuneTca 
repMOKOHTeiíHep.

B cocTaB KOMnneKca paKeTHoro opyxun c KP X-583 bxoaat: ynn- 
BepcanbHbiñ annapaiypHbiii noABecHOü KOHTeüHep, asnaunoHHoe 
KaTanyjibTHoe ycTponcTBO, nynuT oneparopa n uHAUKaTop perivi.

The missile is used against 
radars operating in the A, A', B, B', 
and C wavebands, including 
pulsed-radiation and traveling­
frequency radars. Is in use with 
the Su-24 and Su-24M (Fencer) 
tactical bombers (two missiles 
under wings) and Su-17M3, 
Su-17M4, and Su-22 (Fitter) 
fighter-bombers (two missiles 
under the fuselage). Kept and 
transported in a hermetic container.

The appropriate guided 
weapons system includes, apart 
from the missile, a separate 
avionics container, a catapult, an 
operator’s board, and a target 
sensor.

TaKTMKO-TexHMsecKHe xapaKTepucTWKM

ÆuanasoH bmcot nycKa, km 0,2-20
Æa/lbHOCTb CTpe/lbÖbl, km:

MaKcuManbHaa (ana ananasoHa bwcot
nycKa npn MaKCMManbHOü
CKopocTu nycKa) 46-200
MUHnManbHaa (ana auana3OHa
BbicoT nycKa) 8-60

MaKCUManbHaa CKOpOCTb noneTa, ancno M 3,6
fluanaaoH CKopocTeñ nycKa, ancno M 0,47-2,35
KypcoBOñ yron b mombht nycKa, rpaa. ±15
Macca, kt:

CTapTOBaa 650
54 149
TpaHcnopiHoro KOHTeüHepa 350

ToHHOCTb HaBeaewna (KBO), m 5-10
Pa3Mepbi paKeTbi, m:

annua 4,8
auaMeip 0,38
pa3Max KpbinbeB 1,17

Basic Characteristics

Operational altitude limits, km 0.2-20
Effective range, km:

maximal (within the operational altitude
limits at the maximal carrier speed) 46-200
minimal (within the operational
altitude limits) 8-60

Maximal flight speed, Mach 3.6
Carrier speed limits, Mach 0.47-2.35
Heading angle at launch limits, deg. ±15
Weight, kg:

missile at launch 650
warhead 149
transport container 350

CEP, m 5-10
Dimensions, m

length 4.8
diameter 0.38
wing span 1.17

rpynna 14 PaKeTHbie m KocMMHecKMe cmctomm (ko Miuiexcbi) Group 14 Guided ml»»llM
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ynpaenneMbie aBnannoHHbie pane™ Guided air missiles

lipoTHBopaAMOJiOKaMMOHHafl panera 
X-58YLU3 c LUMpoKOAManasoHHOM 
nprca

The Kh-58UShE anti-radar 
missile with a broadband 
homer

ripe/jHasHaMena aar no- 
paxeHna paSoTaiotuHX pa- 
flUOnOKapMOHHblX CTaHUMÍÍ, 
BXOA9LUHX a cocTae HaaeM- 
Hbix aeHWTHbix KOMnaeKCOB. 
flanbHOCTb nycKa paxeTbi 
X-58ytU3 c BbicoT 200-300 m 
oOecneMMBaeTCA 6ea Bbinoa- 
hohma caMoneTOM-HocuTe- 
neM MaHeBpa ana onpeAene- 
HW9 AanbHOCTM flo pean.

The missile is used against 
active anti-aircraft radars. 
Firing from an altitude of 200m 
to 300m, the carrier aircraft 
does not need rangefinding 
maneuvers.

Basic Characteristics

flnana3OH bbicot nycKa, km 0,2-15
MaKCHMajibHan flanbHOCTb
(aba fluanaaoHa bbicot nycxa
npu MaKCMManbHOii CKopocrn nycxa), km 75-200
MnHWManbHaa aanbHOCTb nycKa
(Ann AnanaaoHa bbicot nycxa), km 8-40
AnanaaoH CKOpocieñ nycKa,
uncno IVI 0,47-1,5
KypcoBOñ yron b momght nycxa, rpaA. ±15
CjapTOBaa Macca, Kr 650
Pa3Mepbi paxeTbi, m:

Annua AO 4,7
AnaMerp 0,38
pa3Max KpbinbeB 1,17

Operational altitude limits, km 0.2-15
Effective range
maximal (within the operational altitude limits
at the maximal carrier speed), km 75-200
minimal (within the operational
altitude limits), km 8-40
Carrier speed limits, Mach 0.47-1.5
Heading angle at launch limits, deg. ±15
Launch weight, kg 650
Dimensions, m

length up to 4.7
diameter 0.38
wing span 1.17

npoTUBOKopaóenbHaa 
aapoóajuiMCTMHecKasi paKeTa X-15C

npeflHasHaHeHa Ann nopaxenus HapBOAHbix paanoKOHT- 
pacTHbix uenefi c useecTHbiMM po nycxa KOopAMHaiaMn n 
napawieTpaiviM ABnxeHwn.

FIKP X-15C pasMemaeTca Ha öapaöaHHbix nycKOBbix yc- 
TaHOBKax öoMÖapAMpoBtuHKOB Ty-160 n Ty-22M3. PaKeTa

The Kh-15S anti-ship 
aeroballistic missile

The missile is used against surface naval radar-visible tar­
gets with predefined position and motion parameters.

The Kh-15Ss are fired from revolving launchers of the Tu- 
160 Blackjack and Tu-22M3 Backfire strategic bombers. 
The missile has an inertial navigation system used in mid-

m kocmhhockm© cmctsmm (komiuwkcm)
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ABnanMOHHbie cpeflCTBa nopaxeHua Aerial Ordnance

CHaSxena MHepunaabHOM HaBnrau,noHHOÍí cucTeMoCi, mc- 
nonb3yeivioìi Ha MapaieaoM yiacTKe TpaeKTopmi u 3ktmb- 
Hoii paßMorioKauHOHHOü rojioBKoíí caMOHaseAeHHa, pa- 
SoTaiomeiÌ b MwnnMMeTpoBOivi Ananaaone.

liocne nycKa paKeTa ocyinecTBnaeT KpencepcKwii cBepx3By- 
KOBOii non er c ncnoab3OBaHneM aapoAHHaMHHecKoii noAteM- 
hom CHBbi, a Ha KOHewHOM ynacTKe abuixctca no bannwcTMHe- 
CKOVI TpaeKTOpMM CO CKOpOCTblO, COOTBeTCTByiOlUeií M = 5.

course and by an 
active millimeter-range 
radar homer. In midcourse, 
the missile reaches super­
sonic speeds, which 
ensures a Mach 5 speed at 
the terminal (ballistic) 
stage.

TaKTMKO-TexHMHecKHe xapaKTepncTHKw Basic Characteristics

Bbicoïa, km:
nycKa 
nonera

CKopocTb noneTa, hmctio M 
MaKCHManbHasr /janbHOCTb 
nycKa no penn, km:

Tuna “Kpericep»
Tuna «acMMHep»
Tuna «KaTep»

Boesas sacTb
Macca, kt:

CTapTOBaa
BH

Pa3Mepbi paKeTbi, m: 
aniiHa
MaKcnManbHbiri pnaMeTp 
pa3Max onepeHun

0,3-22 
flO 40 
flo 5

AO 150
RO 100
RO 60
npoHHKaioman

RO 1200
RO 150

4,78
0,455
0,92

Altitude, km 
launch 
flight

Speed. Mach
Effective range, km: 

cruiser target 
destroyer target 
fastboat target

Warhead type
Weight, kg:

missile at launch 
warhead

Dimensions, m 
length 
max diameter 
fin span

0.3-22 
up to 40 
up to 5

up to 150
up to 100
up to 60 
penetrator

up to 1,200 
up to 150

4.78
0.455
0.92

BblCOKOCKOpOCTHan 
npoTMBOKopaóeiibHan panera 
cpeßHeii ßajibHOCTw X-31A

The Kh-31A 
high-speed 
anti-ship missile

npeAHasHaneHa Ana nopaxenum b npocTbix h cnoxHbix Me-
TeoycnoBMAX flHeivi m hohskd HaABOAHbix Kopabneii Knaccos 
Ro 3CMMHu,a BKntoHMTenbHO, one/iyioLUHx KaK oamhohho, Tax w 
b cocTase KopaSenbHbix yaapHbix rpynn.

Coctomt Ha BOopyxeHWH c 1988-1990 toaob. Bxoamtb co­
cías BoopyxeHwa coBpewieHHbix aBuauwoHHbix SoeBbix 
KOMO/ieKCOB Cy-24M, Cy-32, Cy-35, Cy-30MK, Cy-30MKH, 
Cy-30KH; MhF-29CMT.

PaKeTa ocHatuena aKTHBHOki paAwonoKauMOHHOü ronoBKOki 
caMOHaseAeHMB (TCH), paAuoBbicoTotviepoM u komöwhmpo- 
BaHHOtí ABwraTenbHoií ycraHOBKOii, BKniOHaiOLueíí CTapTOBbiñ 
ABMraTenb TBepAoro Tonjinsa m MapmeBbiii npsMOTOHHbiki 
BO3AyujHo-peaKTMBHbiü ABMraTerib (toophbo - KepocwH). Eo- 
esaa nacTb (5H) - npoHHKaioman.

. I

The missile is used against destroyer-class ships or groups
thereof. Has an all-weather day/night capability. Has been in use 
since 1988 with the Su-24M (Fencer), Su-32, Su-35, Su-30MK,

Su-30MKI, Su-30KN (Flanker); and MiG-29SMT 
(Fulcrum) aircraft.

The missile carries an active radar homer and a 
penetrator warhead, and is powered by a combined 
power plant with a solid-propellant booster and a 
ramjet kerosene sustainer engine.

Group 14 Guided missiles
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ynpaBnneMbie a8nannoHHbie pane™ Guided air missiles

TaKTMKO-rexHHHecKMe xapaKTepucTWKM Basic Characteristics

flanbHOCib nycKa, km: 
MaKcwMa/ibHas:

no pe/WM Tuna «acMMHeu»
cH = 10(15) 50 (70)
no uennM Tuna
«paKeTHbiií KaTep» 25

MMHMManbHafl 7,5
ÄwanaaoH nycKa:

BblCOTa, KM 0,1-10(15)
CKOpOCTb, km/h 600-1250

MaKCMMailbHafl/CpeAHflA CKOpOCTb
noneTa, m/c 1000/600-700
Macca, Kr:

CTapToaan 610
5H 94

Pa3Mepbi paKeTbi, m:
/yiMHa 4,7
AiiaMeTp 0,36
pa3Max Kpbina 0,914

Effective range, km: 
destroyer target

(h= 10(15)) 50 (70)
missile fastboat target 25

minimum at 7.5
Launch parameters

altitude, km 0.1-10(15)
speed, km/h 600-1,250

Maximal/average flight speed, mps 1,000/600-700

Weight, kg:
missile at launch 610

warhead 94

Dimensions, m
length 4.7
diameter 0.36
wing span 0.914

TaKTMHecKaa npoTHBOKopaöenbHa« 
paKeTa X-353

The Kh-35E 
tactical anti-ship missile

npeflHasHateHa Arm nopaxeniin paxeTHbix, TopneßHbix, ap- 
TnnnepnñcKnx KarepoB, HaABOAHbix Kopabneii boaoh3mcia6- 
HueM P.0 5000 T M MopcKwx TpaHcnopTOB. PaxeTa yHMBepcanb- 
Ha no HOCMTenaivi, bxoamt b cocras KopaöeribHbix, öeperoBbix n 
aBnaipnoHHbix KOMnneKcoB, BK/nouan BepToneTbi Ka-27, Ka-28.

The missile is used against fastboats, warships under 
5,000t, and transport vessels, is compatible with all carrier 
aircraft (including shipborne Ka-27 and Ka-28 Helix helicop­
ters) and can also be used with shore-based missile sys­
tems.

TaKTHKo-TexHMsecKHe xapaxTepucTMKM Basic Characteristics

' - b BepToneTHOM Bapuame

flanbHOCTb nycKa, km:
MaKCMManbHaa 130
MMHMManbHaa 5

BbicoTa noneTa paKeTbi
Haa rpeÓHAMM Bonn, m:

Ha MapuieBOM ynacTKe 10-15
Ha KOHeHHOM ywacTKe OKono 4

CKOpOCTb noneTa Ha TpaeKTOpuiw, m/c OKono 0,8
Macca, Kr:

CTapTOBan 520/610*
BH 145

Pa3Mepbi paKeTbi, m:
AnMHa 3,85/4,4*
ÄMaMeTp 0,42
pa3Max KpbinbeB 1,33*

Effective range, km: 
maximal 
minimal

Effective altitude over wave 
crests, missile 

in midcourse 
at the terminal stage

Flight speed, mps
Weight, kg:

missile at launch 
warhead

Dimensions, m 
length 
diameter 
wing span

* for helicopter

130
5

10-15 
approx. 4 
approx. 0.8

520/610*  
145

3.85/4.4*
0.42
1.33



ABnanMOHHbie cpepcTBa nopaxeHua Aerial Ordnance

KpbijiaTaa paKera noBbiiueHHOM 
flan bH oct h X-59MK

The Kh-59MK 
long-range version

KpbinaiaR paKeia noBbi- 
lueHHOii p,anbHOCTn X-59MK 
npeftHaaHaneHa ana nopa- 
xeHkia c caMO/ieTOB-HOCw- 
Teneii tuwpoKoCi HOMeHKna- 
Typbi HaflBOflHbix paflMO/io- 
KapnOHHO-KOHTpaCTHblX pe- 
neii c 3nP Gonee 300 m2 (ot 
Kaiepa po Kpeiicepa) b aio- 
6oe BpeMA cyroK KaK b npo- 
CTblX, T3K M B C/lOXHbIX UO- 
ro/iHbix ycnoBHAx b oTKpbi- 
tom Mope n b6am3u Sepero- 
BOM HepTbl.

KP X-59MK ocHaiuena ax- 
THBHOK paflHOJIOKaU,HOHHOii 
ronoBKoii caMOHasefleHMn 
(APrC). B KasecTBe cwno- 
BOM yCTaHOBKH UCnOAb3yeT-
ca /jByxKOHTypHbiw TypSopeaKTWBHbM asnraTenb 36MT ta- engine with a maximal thrust 
row Ha MaKcnwaribHOM pexwivie p,o 450 Krc. of 450kgf.

The Kh-59MK long-range 
version is used against all 
surface naval radar-visible 
targets with a radar cross 
section of over 300m2 (fast­
boat to cruiser) at sea and 
near the coastline. Has an 
all-weather day/night capa­
bility.

The missile carries an active 
radar homer and is powered 
by the 36MT bypass turbojet

TaKTWKO-TexHWMecKMe xapakrepwcTHKU

BbicoTa noneia parre™, m:
Ha Mapiire (Ha« boahom noeepxHOCTbio) 10-15
b patrone penn 4-7

MaKcnManbHaa AanbHOCTb nycxa 
c caMonera-HOCMTensi Tuna 
Cy-30MKK, km:

qenb ™na «acMUHeq», «xpeñcep» 
(c anp > 5000 m2) 285
«KaTep» (c 3f1P > 300 m2) 145

MuHuManbHan AanbHOCTb po penn 
npn nycKe paKe™, km 5-25
PexrnMbi nycKa paKeibi:

AnanasoH CKopocTeû noneTa 
caMoneTa-HoenTenn b momoht 
nycxa paxeTbi, km/h 600-1100
AnanasoH BbicoT nonera 
caMoneTa-Hocmenn b mombht 
nycxa paxeTbi, km 0,2-11

PaKypc penn npn nycKe paKeîbi, rpaA. AO ± 45
CKopocTb noneTa paxeTbi, km/h 900-1050
BepoATHOCTb nonapaHua b penb Tuna: 

«acMUHeq», «Kpencep» 0,9-0,96
«KaTep» 0,7-0,93

CpeAHee nncno nonaAawnñ Ann 
nopaxennn penn Tuna:

«Kpeñcep» 1,8
«acMMHep» 1,3
«KaTep» 1,0

MaKcnManbHan panbHOCTb oÔHapyxreHun 
APTO penn Tuna:

«3CMHHep» (c 3flP > 5000 m2), km 25
«KaTep» (c SDP > 300 m2), km 15

Yrnbi npoKaHKH aHTeHHbi APEC, rpap.: 
no a3MMyry ±45
no yrny MecTa +10- -20

Boesan nacTb npoHMKaroman
Macca, kc: 

CTapTOBan Menee 930
BH 320

laöapnTHbie pa3Mepbi, m: 
pnHHa 5,7
pnaMeTp 0,38 (0,42

pa3Max Kpbina
b hocoboü nacTn) 
1,3

Basic Characteristics

Effective flight altitude, m: 
in midcourse over wave crests 
at the terminal stage

Maximal effective range
(carrier Su-30MKK), km: 

destroyer/cruiser target 
(radar cross section > 5.000m2) 
fastboat target (radar cross 
section > 300m2)

Minimal effective range, km
Permissible launch conditions: 

flight speeds of carrier aireraft 
at missile launch, km/h 
flight altitudes of carrier aircraft 
at missile launch, km

Maximal heading angle at launch, deg.
Speed, km/h
Hit probability:

destroyer/cruiser target 
fastboat target

Number of missiles required to kill: 
cruiser target 
destroyer target 
fastboat target

Homer maximal range: 
destroyer target
(radar cross section > 5.000m2), km 
fastboat target
(radar cross section > 300m2), km

Homer effective sector: 
azimuth, deg. 
elevation, deg.

Warhead type
Weight, kg:

missile at launch 
warhead

Dimensions, m 
length 
diameter 
wing span

10-15
4-7

285

145
5-25

600-1000

0,2 to 11 
±45 
900-1,050

0.9-0.96
0.7-0.93

1.8
1.3
1.0

25

15

±45
+ 10 to-20 
penetrator

minimal 930
320

5.7
0.38 (bow 0.42)
1.3

Group 14 Guided missiles
Class 1470 Guided missiles
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ynpaBnneMbie aBMapuoHHbie pane™ Guided air missiles

lìpoTMBOKopaóenbHan KpbinaTaa 
paKeTa X-65C3

The Kh-65SE 
anti-ship cruise missile

npeflHa3HaMeHa Ann nopaxenna paaauMHbix HaABOAHbix 
peneri c 3T1P 6onee 300 m2 b npocTbix n cnoxHbix MeTeoycno- 
bmhx. PaxeTa MMeeT nycKOByio ycTaHOBKy OapaOaHHoro mam 
OanoHHO-KOHCoribHoro Tuna, MHeppnajibHyio cucieiviy ynpaB- 
neHWB Ha MapwesoM ysacTKe; paAnonoKapMOHHoe caMOHa- 
BefleHwe - Ha kohghhom arane. B KaHecTse cmaobom ycraHOB- 
km npuMeHHeTca TypbopeaKTMBHbiM ABMraienb.

The all-weather day/night missile is used against naval sur­
face targets with a radar cross section of over 300m2 from a 
revolving launcher or launch rails. In midcourse, the missile is 
guided by an inertial navigation system, at the terminal stage 
by a radar homer, and is powered by a turbojet engine.

ÆaribHOCTb nycKa, km
Maptuesan CKopocib, hmcao M 
BbicoTa MapineBoro noneia, m 
Boesasi nacTb

CïapTOBas Macca, kt
PasMepbi paKeibi, m:

aniiHa
AwaMeTp Kopnyca 
paaMax Kpbina

250-280
0,48-0,77
40-110
npoHUKawmas, 
Macca AO 410 kt
AO 1250

6,04
0,514
3,1

Effective range, km 250-280
Speed in midcourse, Mach 0.48-0.77
Altitude in midcourse, m 40-110
Warhead type penetrator
Warhead weight, kg up to 410
Launch weight, kg up to 1,250
Dimensions, m

length 6.04
body diameter 0.514
wing span 3.1

npoTMBOKopaóeribHaK KpbinaTaa 
paKeTa 3M-80E

The 3M-80E 
anti-ship cruise missile

flpeAHasHaHeHa Ann nopaxenwa HaABOAHbix KopaSneii m 
TpaHcnopTOB M3 cocTaea KopaôenbHbix yaapHbix rpynn ae- 
caHTHbix coeaMHeHMM, KOHBoes m OAMHOHHbix KopaSneii.

Csepx3ByK0Ba9 (IKP 3M-80E bxoamt b cocraB KOMnneKca 
«Mockmt-E». PaapaóoTana b Asyx MOAM^MKauMfix - Knacca 
«BO3flyx - noBepxHOCTb» m «noBepxHOCTb - noeepxHOCTb».

The missile is used against warships and transport vessels 
and groups thereof (possibly in an anti-amphibious assault 
operations).

Both air-to-surface and surface-to-surface versions of 
the supersonic 3M-80E missile are part of the Moskit-E 
system. The air-launched version is compatible with the

Tpynna 14 PaxeTHbie h KocMHiecKne cHcreMbi (KOMnmKCM)
Class 1470 Guided missiles



ABnanMOHHbie cpeflCTBa nopaxeHua Aerial Ordnance

ABnau,noHHbiM BapnaHT paKeTbi npe^naraeTca Ans npntvieHe- 
HW9 c cawoneTa Cy-33. 3M-80E uweer neTbipe nonyKpyrnbix 
BO3AyxO3a6opHHKa C UeHTpanbHbIM KOHyCOM, CKJiaAHOe Kpw- 
no h onepeHne Hebonbiuoro yAJinHeHws.

Su-33 (Flanker) fighter. The 3M-80E has four hemispheric 
air intakes with central cone, a folding wing, and small 
fins.

TaKTMKO-TeXHHMeCKMe XapaKTeptlCTMKM

MaKCMMaubHaA zjanbHocTb CTpenbóbi, km pp 120
BbicoTa noneTa Ha MapineBOM ynacTKe 
TpaeKTopuu, M 20
CKOpocTb noneia Ha Mapiue, km/h AO 2800
PaKypc CTpenbóbi, rpa/i. ±60
CwcTeMa ynpaBneHkin cucTewa HaBnrayuu

Macca, Kr:
CTapTOBan

n aBTOMaTWHecKoro 
ynpaBneHus+ 
KOMÖMHUpOBaHHa« 
pafluonoKaunoHHaH 
aKTUBHo-naccuBHas 
TCH

4000
5H 300

Pa3Mepbi paKeTbi, m: 
ABMHa 9,4
AwaMeTp Kopnyca 0,8
pa3Max Kpbinbee 2,13
AHaMeTp OKpyXHOCTM, OnMCaHHOW 
BOKpyr paKeTbi co cnoxeHHbiMw 
KOHConnMM Kpbina m onepenun 1,3

Basic Characteristics

Maximal effective range, km 120
Effective altitude in midcourse, m 20
Flight speed in midcourse, km/h up to 2,800
Heading angle at launch, deg. ±60
Guidance system navigation & 

autopilot plus 
combined radar 
active-passive 
homer

Weight, kg:
missile at launch 4,000
warhead

Dimensions, m
300

length 9.4
body diameter 0.8
wing span 2.13
maximal radius of missile with wings 
and fins folded 1.3

CBepx3ByKOBan KpbinaTan partera
«Axoht»

The Yakhont supersonic 
cruise missile

Bxoaht b coctsb npoTHBOKopa6enbHoro KOMnneKca aswa- 
UMOHHoro 6a3npoBaHns, npeAHasHaseHHoro Ane nopaxeHkis 
HaABOAHbix KopaSneii pa3/iM4Hbix KnaccoB u tmuob, cneAyio- 
mux b cocTaBe coeAHHeHnií n oamhohho, a TaKxe óeperoBbix 
paAuoKOHTpacTHbix yeneii. npnMenseTcs b cncTewe Boopy- 
xeHnn caMO/ieWB Tuna Cy-30, MuF-31 nTy-142.

B cocTas KOMnneKca aBnaynoHHoro òasupoBannn bxoast: 
yHn<t>nyupOBaHHan KpbinaTan CBepx3ByK0Bas paKera «9x0ht», 
aBnaywoHHas nycKoeas ycTaHOBKa (ABY), annapaiypa npeA-
CTapTOBOü noAroTOBKM u nycKa paxeTbi, KOMnnexc HaseMHoro 
TexHonorMMecKoro oßopyAOBaHus Ans obcnyxuBaHws, npo- 
sepKM paxeT w noAßecKH hx k caMoneTy-HOCHTenio.

PaKeia ocHainena TBepAOTonnHBHOü CTapTOBO-paaroH- 
HOÜ ABnrarenbHoPi ycTaHOBKOü; MapmeßbiPi AßnraTenb - 
npSMOTOHHblM BO3AyWHO-peaKTHBHbl¡4.

PaKeia nocTasnseTcs c 3aBOAa-H3roTOBHTens no/iHOCTbio 
3anpaBneHHOii KOMnoHeHTaMn 0 moxct HaxoAnTbcs b t3kom 
cociori h 00 10 nei.

The missile is part of the airborne guided weapons system used 
against warships and other sea and coastal radar-visible targets. 
Compatible with the Su-30 (Flanker), MiG-31 (Foxhound), and 
Tu-142 aircraft. The guided weapons system includes a multipur­
pose Yakhont missile, a launch rail, a launch preparation unit, and 
a ground maintenance/test/installation unit.

The missile powered by a solid-propellant booster and a 
one-pass aerojet sustainer is supplied with a full fuel load 
(shelf life 10 years).

1 - wocoBoii o6TeKarent>; 2 - TCH; 3 - BACY; 4 - 6oeaaii nacrb; 5 - Tonnueo; 6 - npw- 
boa ynpaeneHHfl; 7 - FlBP/l: 8 - CTapTOBO-paaroHHafl crynewb.

1 - nose fairing: 2 - HH; 3 - on-board ACS; 4 - warhead: 5 - propellant: 6 - control 
actuator: 7 - ramjet engine: 8 - booster

■•'J)
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ynpaBnneMbie aenauMOHHbie pane™ Guided air missiles

TaKTWKO-TexHWHecKMe xapaxTepwcTHKM Basic Characteristics

ZlanbHocTb noneTa, km:
no KOMÓMHMpoBaHHoCí TpaeKTopnu
no ManoBbicoTHOii TpaeKiopwn 

MaKcnMaribHas CKopocTb, hmcao M 
Bbicoia noneTa, m:

Ha MapiueBOM ynacTKe
Ha KOHeHHOM ynacTKe

Macca, kt:
CTapTOBan
cpyraCHOü BH

BoeroTOBHOCTb KOMnneKca k nycKy
M3 xonoflHoro coctoahma annapaTypbi 
HOCMTena, mmh.
CMCTeMa ynpaBneHMn

AO 300 
120 
2,5

14000 
10-15

2550 
200

ToHHOCTb nonaxtaHMH

He 6onee 4 
aBTOHOMHan 
MHepijManbHan 
c paaMonoKauM- 
OHHOÜ CCH 
20-50 m - 
no paaMOHeKOHT- 
paCTHblM Ha36MHblM 
aenAM, npAMoe 
nonaaaHMe - no 
paanoKOHTpacT- 
HblM aenAM

Effective range, km: 

combined trajectory 

low-altitude trajectory

Maximal speed, Mach

Effective altitude, m:

in midcourse

at the terminal stage

Weight, kg:

missile at launch

high-explosive warhead 

Maximal response time, launch 

unit unprepared, min 

Guidance system

CEP, m

Radar-invisible surface targets 

Radar-visible targets

300

120

2.5

14,000

10-15

2,550

200

4

independent

inertial with radar

homer

20-50

direct hit

ABnaqkioHHaH npoTHBonoflOMHaa 
paiceTa AF1P-1

The APR-1 air-launched 
anti-submarine missile

npeflHasHaseHa Arm no- 
paxeHMA ÖbICTpOXOAHbIX 
nOABOAHbIX AOAOK.

PaxeTa AH P-1 ocHatAeHa 
paxeTHbiM ABuraTeneivi Ha 
TBepAOM TonnwBe. CwcTeivia 
HaBeASHMA - aKTWBHo-nac- 
CMBHan. npmvieHAeTCA c ca- 
MOJieTOB npOTMBOnOAOHHOll 
aBwaitHM Ty-142, Mn-38.

BepoATHocTb nopaxeHWA 
AByMA paKeTaiviM AF1P-1 
nOABOAHbIX nOAOK, HAyW,HX 
co CKopocTbio ao 20 yanoB 
Ha rnyöMHax ot 40 ao 400 m, 
npu cpeAHeKBaApaTMA- 
Hoü owwÔKe ueneyKaaa- 
HMA 300-500 M COCTaBAAeT 
30-50 npopeHTOB.

The missile is used 
against fast submarines, 
powered by a solid-propel­
lant engine, guided by an 
active-passive guidance 
system, and compatible 
with the Tu-142 and II-38 
(May) anti-submarine war­
fare aircraft.

Two APR-1s hit a sub­
marine traveling 40m to 
400m underwater at 20 
knots (with the target des­
ignation CEP of 300m to 
500m) at a probability of 
30% to 50%.

TaKTHKO-TexHkiHecKMe xapaKrepncTMKM Basic Characteristics

Kann6p, mm 350
CKopocTb xoAa b pexMMe aTaKM, km/h ao 100
flanbHOCTb xoAa, m 900
TnyÖMHa xoAa, m ao 400
PaAuyc abmctbua cncTeMbi
HaseAeHUA, m:

b pexMMe noMCKa 700
b pexHMe aTaKM 500

Macca, kt:
paKeTbi 6770
Soeeoro aapAAa 80

fljiMHa, mm 5300

Caliber, mm 350
Speed (attack mode), km/h up to 100
Effective range, m 900
Effective depth, m up to 400
Guidance system effective range, m

search mode 700
attack mode 500

Weight, kg:
missile 6,770
warhead 80

Length, mm 5,300

Knácc 1470 )^papnseMl>>B paxsiu M pmçëTbi-HocmenH
rpynna 14 PaaeTHbie H KocMMMecKHe CMCTSMbi (KOMnmKCM) Group 14 Guided missiles



ABnanMOHHbie cpeflCTBa nopaxeHua Aerial Ordnance

ABnaquoHHafl npoTkiBonoflOHHan 
panera AflP-23

The APR-2E air-launched 
anti-submarine missile

npe,QHa3HaHeHa aha nopa- 
xeHH9 C0Bp6M6HHbix M nep- 
CneKTMBHblX nOABOflHblX no- 
Aox Ha mybviHax ao 600 m npn 
CKOPOCTM XOAa ao 80 km/h.

PaxeTa ADP-23 ocHatAena 
paxeTHbiM ABHraTeneM Ha 
TsepAOM TonnnBe. Boeeas 
nacTb 0yracHoro aomctbuh c 
aap^AOM BB c tpotmaobbim 
aKBMBaneHTOM 100 kt. PaxeTa 
cöpacbiBaeTCH c npoTMBOJio- 
AOHHbix caMoneTOB Ty-142M, 
Mn-38 m BepToneTOB Ka-28, 
Mm-14 b pexMMax noneTa mum 
«BMceHMfl» no AaHHbiM nep- 
BMHHoro peneyKaaaHMB.

The missile is used against 
operational and future sub­
marines traveling up to 600m 
underwater at up to 80km/h.

The missile is powered by a 
solid-propellant engine and 
carries a 100-kg TNT equiva­
lent high-explosive warhead. 
It is compatible with the 
TU-142M and II-38 (May) 
fixed-wing and Ka-28 (Helix) 
and Mi-14 (Haze) rotary-wing 
aircraft, can be launched from 
a moving or hovering aircraft 
as soon as primary target data 
arrive.

TaKTHKO-TeXHMHeCKHe XapaKTepHCTMKM Basic Characteristics

Kann6p, mm 350
rnyÖMHa xoAa, m ao 600
riapaMeTpbi ruApoaxycTnHecKoü 
KOppenspnoHHOu cncieMw: 

pacTBop AMarpaMMbi 
HanpasneHHOCTM,rpaA- 90x45
paapeiuatoman cnocoöHOCTb 

(CMTHan/uryM) 0,4
TOMHOCTb neneHra, rpaA. 2

BeposTHOCTb nopaxeHMfl penu 
npu cpeAHeKBaApaTUHHoil oiunôxe 
peneyKaaaHMa 500 m, % 70-80
BpeMH Bbino/iHeHnn óoeBoñ 3aAanu, mmh. 1-2 
Macca, Kr 575
ZUiMHa, mm 3700

Caliber, mm

Effective depth, m

Hydroacoustic parameters: 

direction pattern opening, deg. 

signal-to-noise ratio 

direction-finding accuracy, deg.

Hit probability with the target 

designation CEP of up to 500m, % 

Mission time, min

Weight, kg

Length, mm

350

up to 600

90x45

0.4

2

70-80

1-2

575

3,700

MoaepHi43MpoBaHHan aBnaunoHHaA 
npoTHBOJioflOHHaa panera AF1P-2M3

The APR-2ME upgraded air-launched 
anti-submarine missile

PaxeTa npeAHaanaHeHa abb nopaxenna coepeMeHHbix m 
nepcneKTMBHbix noABCAHbix aoaok Ha rnybMHax ao 800 m, a 
Taxxe b ycnoBMBx MenKoro Mops (ao 40-60 m). lipM stom He- 
obxoAMMaa cxeMa aomctemb 
BbinoAHBeTcs aAanTMBHO b 3a- 
BMCMMOCTM OT TaXTMHeCXMX 
ycnoBMM npn nepexmoneHMM 
pexMMa paöoTbi ABMraTene. 
npeAycMOTpeHHaa yHM<t>Mu,M- 
poBaHHan TopMO3Haa cmctc- 
Ma obecneHMBaeT npnMene- 
HMe paxeTbi xax c npoTMBono- 
AOHHbix caMoneTOB, Tax u c 
BepToneTOB, BxnroHan cbpocw 
CManbix BbicoT (Menee 100 m).

AF1P-2M3 obnaAaeT noBbi-
LueHHOM boeBon 34>4>exTMBHOCTbK) bnaroAapa npMMeneHMio
MHoroxaHanbHOM aAanTMBHoii cnCTeMbi HaeeAeHM«, b xoTOpon 
MCnOAb3yiOTCn HOBbie MeTOAbl ObpabOTXM MH4>OpMaL(MM, M Bbl- 
COXOTOHHOÍÍ CMCTeMbl ynpaBAeHMH C UeHTpanbHbIM bopTOBbIM 
BbiHMCAMTeneM, HTO obecneHMBaeT paxeTe npn coxpaneHMM

The missile is used against operational and future sub­
marines traveling up to 800m underwater and at shallow 
sea (40m to 60m), adapting its behavior (changing the 

engine mode) to the 
combat environment. The 
missile has a unified 
brake system that 
ensures compatibility 
with rotary-wing as well 
as fixed-wing anti-sub­
marine aircraft and low­
ers the altitude limit to 
below 100m.

APR-2ME’s high effec­
tiveness is due to a multi­
channel adaptive guid­

ance system with new computerized data processing tech­
niques, which improves interference immunity while not 
impeding the response time and enables the missile to 
select the target’s most vulnerable places to hit (places 
not protected by double hull). Many missiles can be used 

rpyrwia 14 Paxembie h KOCMHHecKwe cmctomm (KOMnneKCbi) Group 14 Guided missiles
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ynpaBnneMbie aBuanuoHHbie pane™ Guided air missiles

Tpa/jminoHHoro npuiHquma öbiCTpoAeuiCTBuiH sbicoKyio noMe- 
xosatnumeHHOCTb b caoxhbix ruiAPonoruinecKuix ycnoBnax ui 
TOMHOCTb c M36npaTenbHbiM HaseAeHuieM b Hanöonee yn3BUi- 
Mbie (HesammueHHbie AßoüHbiM KopnycoM) Hac™ ooaboahoùì 
aoakui. TaKxe npeAycMOTpena bosmoxhoctb rpynnosoro (ce- 
puPíHoro) npuiMeneHuia paKeT ui paöoTa no pean, Haxoflaipeiica 
b hsaboahom nonoxenuiui hjiui nofl nepuiCKonoM.

MopepHHaapua moxct 6bub Bbinonuena Ha Meere 3Kcnnya- 
TapMH paKeT AnP-23 y uiH03aKa3HuiKa nyreM 3aMeHbi HocoBoro 
OTceKa ui connoBoro SnoKa ABHrarenn, a TaKxe popaöOTOK 
npwßopHOrO, KOpMOBOrO 0TC6K0B UI TOpMO3HOI4 CUICTeMbl, HTO 
nO3BO/lMT B TOM HU1CAG npOAhUITb CpOK 3KCnnyaTapHM M3Aennii 
ARP-23.

from many carries in the 
same operation; the target 
is reliably hit even when 
afloat or at the periscopic 
depth.

Technologically, the 
APR-2ME is an on-site 
upgrade program for the 
operational APR-2E missiles. 
To upgrade them to the APR- 
2ME version, the bow compartment, the nozzle unit, the avion­
ics, and brake systems are replaced.

AßkiaquoHHaH npoTHBonoflOHHan 
paKeTa AflP-33

npeAHasHaneHa ftna nopa- 
xenuia coBpeMeHHbix ui nep- 
cneKTUBHbix noABopHbix no- 
AOK Ha rnyÔHHax ao 800 m npui 
CKOPOCTM XOAa AO 80 km/h.

PaKera AflP-33 ocHaipena 
AByXpeXHMHbIM TypÖOBOAO- 
MeTHbiM ABMXUTeneM Ha CMe- 
CeBOM TBepAOM TOn/IMBe c 
perynuipyeMOùi Taroùi. Boeßaa 
uacTb rjjyracHoro aohctbha c 

3apSAOM BB C TpOTMAOBbIM 
aKBMBaneHTOM 74 kt.

AflP-33 cöpacbiBaeTcs c 
npoTMBonoAOHHbix caMone- 
TOB Ty-142M, Un-38 ui eepTO- 
neTOB Ka-28, Mui-14 b pexuiMax noneTa uinui «BuiceHuin» no 
AaHHbiM nepBMHHoro ueneyKasaHum. OTnwHaeTca ot cymecT- 
ByioiAMX TopneA MaKCuiManbHbiM öbiCTpOAeücTBuieM b pexui- 
Me noMCKa ui oÖHapyxeHuta penn, cJiopcuipoBaHHbiM cönuixe- 
HweM b aTaKe c pen bio ut ee nopaxenuia npaKTuinecKui ao opra- 
HU13apUIM npOTUIBOAeÙiCTBUIA.

The APR-3E air-launched 
anti-submarine missile

The missile is used against 
operational and future sub­
marines traveling up to 
800m underwater at up to 
80km/h.

The missile is powered 
by a two-mode turbo 
adjustable-thrust waterjet 
propeller and carries a 74-kg 
TNT equivalent high-explo­
sive warhead. It is compat­
ible with the Tu-142M and 
11-38 (May) fixed-wing and 
Ka-28 (Helix) and Mi-14 
(Haze) rotary-wing aircraft, 
can be launched from a 

moving or hovering aircraft as soon as primary target data 
arrive.

The key difference between the APR-3E and currently oper­
ational torpedoes is short search time and fast approach, 
which enables it to hit the target effectively before the enemy 
organizes appropriate counteraction.

TatcrwKo-TexHuiHecKMe xapatcrepucTuiKui Basic Characteristics

Kanuôp, mm 350
rnyôuiHa xona, m AO 800
CKOpOCTb xoAa, km/h
napaMerpbi ruiAPoaKycTMHecKOii
KoppensuuoHHoii cncTeMbi:

AO 120

pacTBop AuiarpaMMbi 
HanpaBneHHocTui, rpaA. 
paapeiuaioiAaii cnocoÔHOCTb

90x45

(cutrHan/uiyM) 0,2
TOHHOCTb neneHra, rpaA- 2

Tun B3pbiBHOro ycTpoüCTBa KOHTaKTHblñ, 
aKycTunecKuii 
HOKOHTaKTHblÜ

BepoäTHOCTb nopaxeHUifl uenu 
npui cpeAHeKBaApaTuiHHOñ owuÖKe 
peneyKaaaHuia 500 m, % AO 85
OOnacTb nonanaHuiB b penb He MeHee 50% 

nonaAaHMui b 
yfl3ButMyio nacTb 
npoHHoro 
Kopnyca DJI

BpeMB BbinonHeHun ôoesoû 
aaAanui, muih 1-2
Macca, kt 525 + 25
flnuHa, mm 3685
PasMax onepeHuia, mm 500

Caliber, mm 350

Effective depth, m up to 800

Speed, km/h

Hydroacoustic parameters:

up to 120

direction pattern opening, deg. 90x45

signal-to-noise ratio 0.2

direction-finding accuracy, deg. 2

Fuse impact, acoustic, 
proximity

Hit probability with the target 
designation CEP of up to 500m, % up to 85

Probability of successful selection 
of target vulnerable areas, % 50

Mission time, min 1-2

Weight, kg 525 + 25

Length, mm 3,685

Fin span, mm 500

Group 14 Guided missilesTpynna 14 PaKOTHbie h kocmuhgckhc cHcreMbi (KOMnnsKcsi)
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nPOTMBOTAHKOBblE

ABnaunoHHbie npoTMBOTaHKOBbie ynpasjineMbie paxeTbi 
(«UlTypM», «ManiOTKa», «<t>aaaHra») npeAHasHaneHbi ana no- 
paxeHUA SpoHupoBaHHbix penePi Ha none Goa w b csoew 
GojibUJMHCTBe ABnaiOTCH aHaaoraMH cooTBeTCTsyroutHX pa- 
KeT, BXOA9LUUX B C0CT3B H336MHblX OpOTMBOTaHXOBblX paxeT- 
Hbix KOMnneKCOB, ho npwcnocoGjieHHbix ana npHMeneHMs c 
BepToneTOB h cawoneTOB. PaapaGoiaHbi Taxxe cneunajin3n- 
posaHHbie aBwauwoHHbie npoTMBoraHxoBbie paxeTbi, koto- 
pbie npwMeHHKJTCa jonbxo c BepioneTOB («Bnxpb», «Aiaxa»). 
npHMeneHwe aBnapnoHHbix npoTHBOTanxoBbix paxeT BO3- 
moxho Toribxo npw BW3yaabHOPi BHaHMOCTM penH.

The Shturm, Malyutka, 
and Falanga air-launched 
antitank missile systems are 
similar to their respective 
parent ground-based ver­
sions, while the Vikhr and 
Ataka missiles can be used 
only from helicopters. Air- 
launched antitank missiles 
are effective only against 
directly visible targets.

npOTMBOTaHKOBblki paKeTHblM 
KOMnneKC «d>anaHra-M»

npeaHasHaHen ana nopaxenHn t3hxob m apyroii GpOHwpo- 
BSHHOpi TeXHMXM npOTMBHHXS. ABHapnOHHblii BSpWBHT H336M- 
Horo npoTMBOTSHXOBoro xoivinnexca «Oananra» paapaGoTaH 
b Hawane 60-x ropoB. B 1961-1962 ropax npoTWBOTaHxoBbiPi 
BepToneT c HeTbipbMH paxeraMH 3M11 xownnexca «rbananra» 
ycnewHO npoiuen rocypapCTBeHHbie wcnbiTaHMs, opnaxo He 
©bin npuinnT Ha Boopyxenwe.

B xoHge 60-x roflOB Ha Gaae MHoroneneeoro eepToneia Mui-2 
coaflaeTCs Goesoui BepToneT c npoTMBOTaHxoBbiM paxeTHbiM

The Falanga-M air-launched 
antitank missile system

The system is used against armor. The 3M11 air-launched 
version was developed in the early 1960s and passed state 
tests in 1961-1962 but did not become operational.

In the late 1960s, the 9M17 Falanga missile with a shaped- 
charge warhead was adapted to the Mi-2 (Hoplite) utility heli­
copter. The system was later upgraded into the Falanga-M 
(9M17MV) version which had larger tracers for better tracking 
and easier guidance.

The developer of the Falanga-PV system is the Design Bureau

rpynna 14 PaKBTHbie m kocmhhgckmc cwcTeMbi
Knacc1470ynpaBn»eMbiepaKeTbi m pakeTbi-HocKTenH510 Glass Guided missiles



ripOTMBOTaHKOBbie paKBTHbie KOMOHOKCbl Antitank missile systems

KOMnneKCOM nepeoro noKoneHwa 
«cDananra», b kotopom npuMeHH- 
nacb paKeTa 9M17 c KyMyrawB- 
hom boesoñ HacTbio. B flanbHeñ- 
weM KOMnneKC bum mo,qh4>hum- 
poBaH b BapwaHT «Oananra-MB» c 
ycoBeptiiGHCTBOBaHHoPi paKeToPi 
9M17MB c yBenMHeHHbiMM Tpac- 
cepaMM (ßP9 oönerseHun Bnsy- 
anbHoro HabniOfleHMH 3a Heñ b xo- 
p,e HaBe/ieHMA Ha uenb npw 
CTperbôe).

PaspaöoTHMK KOMnneKca «0a- 
nanra-M» - KB «ToHMain»; H3ro- 
TOBMTe/ib - «KoBpOBCKHPi Mexa- 
HWHeCKWpi 3aBOfl».

B xiaiibHeCiujeM Ha 6a3e riTYP 
9M17M 6btn cosßaH nonyaBTO- 
MaTHHecKHH komu/ickc «0anaH- 
ra-fl», TaKxe npeaHaanaHeHHbiPi 
ZU19 BOOpyxeHMH BepTOJteTOB.

of Precise Engineering (Tochmash); 
the manufacturer is the Kovrov­
based Mechanical Plant.

The next 9M17M-based system 
was semiautomatic Falanga-P, 
also adapted for helicopters.

Basic CharacteristicsTaKTwtco-TexHHHecKne xapaxTepHCTMKw

Tun paxeibi 9M17M
«<t>anaHra-MB»

Kanribp paKeTbi, mm 142
Hucno CTyneHePi 1
ÆanbHoerb CTpenbóbi, m 500-4000
CKOpocTb nonera paxeibi, m/c 115
BpoHenpo6nBaeMOCTb, mm 500-650
Boeean MacTb KyMynrrrnBHas
CncTOMa ynpasneHMB pysHas c nepe-

OpraHbi ynpaBneHMB

flaHePi KOMaHa 
no pannonuHMM 
aapoAMHaMM-

Tun crapra
MecKwe pynn 
c HanpaBnsioiueñ,

Tun ABMraTenR

3a enei Tarn 
flBnraTens 
PATT

Macca, Kr: 
paKeTbi 31,5
69 7
BB 3,6

Annua coöpaHHOü paKeTbi, mm 1160
Pa3Max Kpbina, mm 680

Index 9M17M
Falanga-MV

Caliber, mm 142
Number of stages 1
Effective range, m 500-4,000
Speed, mps 115
Armor penetration capability, mm 500-650
Warhead type shaped-charge
Guidance system operator-guided

via radio
Aerodynamic control rudders
Launch type by main engine

from launch rail
Engine solid-propellant

jet engine
Weight, kg:

rocket 31.5
warhead 7
explosive 3.6

Full length, mm 1,160
Wing span, mm 680

lipOTUIBOTaHKOBblM paKBTHblM 
KOMnneKC «OanaHra-FIB«

The Falanga-PV air-launched 
antitank missile system

npe,QHa3HaHeH ana nopaxenun tbhkob n 
ítpyroü bpoHwpoBaHHoPi tsxhuku hpotmbhu- 
Ka. ABMapnoHHbiPi paxerHbiPi npoTHBOTaHKO- 
BbiPi KOMnneKC «0anaHra-flB» paspabOTaH 
Ha base KOMnneKca «0ananra-M» m oTnriHa- 
eicn or Hero hoboPí CMcreMOPi nonyasTOMa- 
TUHecKoro ynpasneHnn lìTYP c BepToneTHoPi 
annapaTypoñ «Paayra-0». B 1973 roay Ha- 
nanocb cepuPiHoe npon3BOACTBO boeBbix 
BepToneTOB Mu-24A c HeTbipbMst FITYP 
9M17n.

PaspaboTHHK KOMnneKca «0anaHra-nB» - 
KB «ToHMaiu»; naroTOBMTenb - «Kobpobckhü 
MexaHnnecKHPi 33BOA».

The system is used against armor. The 
Falanga-PV based on the Falanga-M has a 
new Raduga-F semiautomatic guidance 
system developed specially for helicopters. 
In 1973, the Mi-24D (Hind) attack helicopter 
with four 9M17Ps entered production. The 
missile also replaced Falanga-M on Mi-4AVs 
(Hoplite), Mi-24Ds (Hind), and Mi-8TVs 
(Hip).

The developer of the Falanga-PV system is the 
Design Bureau of Precise Engineering 
(Tochmash); the manufacturer is the Kovrov­
based Mechanical Plant.

At present the developer puts forward an offer

Guided missiles



ABnanMOHHbie cpeflCTBa nopaxeHnn Aerial ordnance

B HacTOAinee spews 
paapaôoTHMK npeanaraeT 
npOBefl,eHne rnyóoiroñ 
MOflepHH3apnn KOMnneir- 
ca a flByx HanpaeneHnax:

- noBbiiiieHne 6pone- 
npoöMsaeMOCTu ao 
ypoBHH, oóecneHMBaio- 
mero nopaxeHne cob- 
peMeHHblX T3HK0B, B TOM 
HMcne ocHameHHbix ,qn- 
HaMHHecKoii 3atynTOM;

- cymecTBeHHoe pac- 
uinpeHne flwanasoHa 60- 
esoro npuMeHeHMs 3a 
cseT Mcnonb3OBaHMS 
pa3SHHHblX BMP.OB Goeso- 
ro ocHameHMs (ockotioh- 
Has, oöbeMHO-fleTOHnpy- 
K>mas n flpyrwe EH).

to make large-scale 
upgrade of the system 
along two lines:

- enhancement of 
armor-piercing ability to 
a level, which permits 
destruction of modern 
tanks, including those 
equipped with an explo­
sion reactive armor 
package;

- essential expansion 
of the range of combat 
employment due to the 
use of warheads of vari­
ous types (fragmenta­
tion, air-fuel explosive 
and other warheads).

TaKTMKO-TexHMHecKMe xapaicrepwcTMKM Basic Characteristics

Tnn paire™ 9M17H
Kannôp paKeibi, mm 142
Hncno CTyneHeñ 1
flanbHOCTb CTpenbSbi, m:

b nonyaBTOMaiMMecKOM pexnMe 450-4000
b pyHHOM pexMMe 600-4000

CKopocTb noneTa paire™, m/c: 
MaKCHManbH39 230
cpeflHSfl 170

EpoHenpoÓMBaeMOCTb, mm: 
nofl yrnoM 0’ k HopMann 500-650
nofl yrnoM 60’ k HopMann 280

EoeBan nac™ KyMynsTMBHan

CkiCTeMa ynpaeneHnn
9H114
nonyaBTOMaTHHec-

OpraHbi ynpaBneHMA

Kas c nepeAaaeui 
kombha no paAno-

HaBeAeHwe 
no MeTOAy Tpex 
T0H6K 
aapoAMHaMu-

Tnn CTapTa
HecKne pyrin 
c Haupaenaiomeñ,

Tnn flBMraTena

sa cneT th™ 
ABwraTena 
PßTT

Macca, kt: 
paire™ 31,5
EH 7
BB 3,6

ZlnuHa coópaHHoñ paireTbi, mm 1160
PasMax Kpbina, mm 680

Index
Caliber, mm
Number of stages
Effective range, m: 

semiautomatic mode 
manual mode

Speed, mps:
max
average

Armor penetration capability, mm: 
perpendicular
60' from the perpendicular

Warhead type

Guidance system

Control units

Launch type

Engine

Weight, kg:
rocket
warhead
explosive

Full length, mm
Wing span, mm

9M17P
142
1

450-4,000
600-4,000

230
170

500-650
280
shaped-charge
9N114
semiautomatically 
guided via
radio
aerodynamic 
rudders
by main engine 
from launch rail 
solid-propellant 
jet engine

31.5
7
3.6
1,160
680

MoflepHnaauwii FITYP 9M17M2 
«CKopnwoH»

OAO «Kobpobckhíí MexanntecKnri aasop,» paspaborano Bapn- 
aHT MOflepHnsapnn flTYP 9M17fl «CxopnnoH». MoAepHuaapun 
aaKniOHaeTCA b 3aMene LUTaTHOü KyMynmnsHOM 6oeBoñ sacrn 
Ha 0yracHyio oßteMHO-fleTOHnpyioutero AeücTBwa, hto ho3bo- 
nseT pacainpHTb bo3moxhoctm öoeBoro npHMeneHMR paxeTbi 
9M17n.

The 9M17M2 Skorpion 
upgrade

The shaped-charge warhead was replaced by a high- 
explosive/fuel-air-explosive one to expand the range of 
targets appropriate for the new 9M17P version. Blast 
action ensures successful penetration of armor and 
concrete with guaranteed killing behind powerful pro­
tection.

ItiawanBBIEKan^^ cmctomm
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ripOTMBOTaHKOBbie paXÔTHbie XOMnnBXCbl Antitank missile systems

cttyracHaa boeean nacTb ob- 
naAaei beTOHO-bponeboríHbiM 
M aanperpa/iHbiM aeücTBneM, 
HTO nosBonneT a^cfeKTHBHO no- 
paxaTb xriByio cnny n eoopyxe- 
Hue npoTMBHHKa, 3auj,mneHHbie 
MomHbiMM nperpaaaMM (bpoHa, 
öeTOHHbie nnnTbi m t. n.).

Crpenbba paxeToü 9M17M2 
npon3BOflHTCH aHanornHHO 
□Typ 9M17F1 b cociaBe kom- 
nnexcoB, pa3MemeHHbix Ha 
BepToaeiax Mh-24/],, Mh-8TB 
n SoeBbix MatUMHax 9FI124, 
9ni37.

The 9M17M2 is fired like 
the 9M17P Skorpion from the 
Mi-24D and Mi-8TV (Hip) hel­
icopters and from the 9P124 
and 9P137 ground combat 
vehicles.

TaKTMKo-TexHMHecKne xapaKTepncTWKM Basic Characteristics

Kannbp paxeTbi, mm 
flanbHOCTb dpenböbi, m

BpeMH nonera Ha MaxcuManbHyio
flanbHOCTb, c
npoÖMBHoe fleñcTBne no HopManri
K noBepxHOCTM nperpaflbi TonipnHoñ, mm:

TOMoreHHOii CTanbHOü 6poHn
SeiOHHOM nnMTbi

(pyracHoe BosfleñcTsne b tpothbobom 
aKBMBaneHTe, kt 
Macca, kt:

patee™
paxeTbi b ynaKOBKe

ftOMHa, MM
Pa3Max onepeHwn, mm 
rionepeMHbie raôapmbi 
co cnoxeHHbiM onepeHHeM, mm 
ycnOBHH ßoeBoro npriMeHeHrm:

TeMnepaTypHbiii nwanaaoH, 'C
BnaxHOCTb npn TeMnepaiype + 40 'C, %

142 
450-4000

28

100-120
500-600

7,5

32
61
1165
680

255 X 262

OT - 40 no + 50 
no 98

Caliber, mm

Effective range, m
Flight time, maximal range, sec 
Armor penetration capability, 
perpendicular, mm:

steel homogeneous armor 
concrete

TNT equivalent, kg
Weight, kg:

rocket
gross rocket+pack

Length, mm
Fin span, mm
Width, fins folded, mm
Conditions required: 

temperature range, *C  
humidity at + 40 ‘C, %

142 
450-4,000

28

100-120
500-600
7.5

32
61
1,165
680
255 X 262

-40 to +50
up to 98

ABMaqMOHHblM npOTHBOTaHKOBblÜ 
paKeTHbiM KOMnneKC «MamoTKa»

ripeftHasHaHeH ¿ma nopa- 
xeHna TaHKOB, bponeTpaHC- 
nopTepoB, peneri Trina flOT, 
Z130T, HeöpoHHpoßaHHbix pe­
neri, MHxeHepHbix coopyxe- 
Hnri.

Paapaborxa aenaprioHHO- 
ro paxeTHOro xoMnnexca 
«Manxrrxa» Ann BepToneTOB 
M n -1 My eenacb c Havana 60-x 
roflOB. Koivinnexc c pa3Me- 
ipeHneM Ha bopyy Bepioneia
AO WeCTH npOTHBOTaHKOBblX
paxeT 9M14 6bin co3AaH m ncnbuaH b 1965 roAy> ho n3-3a 
npexpamennn cepnfiHoro nponaeoACTsa eepyoneyos ceMeü- 
CTBa Mn-1 Ha Boopyxenne He 6bin npriHay.

B AanbHeüiueM npoyriBoyaHxoBbie ynpasnneMbie paxeybi 
«ManioTKa» ycTanasnriBanricb Ha Bepyoneyax Mn-2ypn, 
Mn-2ypn-F. B Hanane 70-x toaob paxeya 9M14 6bina MOAep- 
Hn3ripoBaHa.

Ha base MOAepHnanpoBaHHori paxeTbi 9M14M bbin co3AaH 
aBnapnoHHbiri BapnaHT npOTHBoraHKOBoro xoMnnexca «ManiOT- 
xa» - «ManK)Txa-M». Ha BeproneTe Mri-8TB ycTaHasnriBanocb ao

The Malyutka air-launched antitank 
missile system

The first air-launched 
Malyutka version for the 
Mi-1MU (Hare) helicopters 
were developed in the early 
1960s and resulted in suc­
cessful tests of the six-mis­
sile 9M14 system in 1965 but 
did not become operational 
as the Mi-1 helicopter family 
was decommissioned. 

Fpynna 14 PaxerHbie h KOCMMHeome cMCTeMbi Group 14 Guided miss
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The system (developer 
KBM, missile producer 
Degtyarev Plant, Kovrov) is 
used against armor, weapons 
emplacements, unarmored 
targets, and fortifications.



ABnanMOHHbie cpeflCTBa nopaxeHMA Aerial ordnance

neTbipex paxeT 9M14M c cncTeMoñ HaeefleHnA. flocne 1974 ro­
fla paspaßarana BOopyxeHHaA MOfln<t)MKaflHA BepTonera Mw-8TB 
aba 3apy6exHbix aaxasHUKOB c luecibio lìTYP «ManiOTKa».

PaapaöoTMMK KOMnnexca - «KB MatnuHOCTpoeHHA» 
(r. KonoMHa); n3TOTOBHTenb paxeTbi - «Kobpobckmíí Ma- 
LunHOCTpoMTe/ibHbiü 33BOfl um. B.A. /JerTApesa».

The Malyutkas went to the Mi-2URP and Mi-2URP-G 
(Hoplite) helicopters. The first upgrade came in the 1970s 
when the modernized 9M14M missile became the basis of the 
new four-missile Malyutka-M antitank system for the Mi-8TV 
(Hip) helicopter. In 1974, the six-missile system for the 
exportable Mi-8TB was also developed.

TaKTMKO-TeXHHHeCKHe XapaKTepWCTMKW Basic Characteristics

Kannßp paxeTbi, mm 125
Hncno cryneHeii 1
ZlanbHOCTb CTpenbSbi, m 500-3000
CKopocTb noneTa paKe™, m/c 115
CKOpOCTpenbHOCTb, BblCTp./MHH 1-2
BpoHenpoÖMBaeMOCTb, mm 400-460
Boeeas HacTb KyMynATMBHaA 

9M110
CwcTeMa ynpaßneHMA KOMaHflHaA c ne- 

penaneü kombha 
no npoBonaM, rnpo- 
CKonnnecKaA 
CTa6nnn3apnA

BepoATHOCTb nonanaHMA 0,7
Tun flBnraTenA AByxcTyneHMaTbiñ 

PUTT
Macca, kt:

paxeTbi 11,2-11,4
EH 2,6

laóapHTHbie pasMepbi paxeTbi npn
TpaHcnopTMpoBKe, MM 860 x 185 X 185

Caliber, mm 125
Number of stages 1
Effective range, m 500-3,000
Speed, mps 115
Rate of fire, rpm 
Armor penetration

1-2

capability, mm 400-460
Warhead type shaped-charge 

9M110
Guidance system wire-guided 

gyro-stabilized
Hit probability 0.7
Engine two-stage 

solid-propellant 
jet engine

Weight, kg:
rocket 11.2-11.4
warhead 2.6

Dimensions, producer-packed, mm 860 x 185 x 185

ripOTklBOTaHKOBblM paKCTHblM 
KOMnneKC «ManK)TKa-2»

The Malyutka-2 air-launched 
antitank missile system

TlpeflHa3Ha4eH flan nopaxeHun t3hkob, b tom nncne ocHa- 
LfleHHbixflHHaMUMecKoui 3atflUToñ, öpoHeTpaHcnopTepoB, ue- 
neü TnnaßOT, Æ3OT, HeöpoHnpoBaHHbix peneri, nnxenepHbix 
coopyxeHHü, xmboü cnnbi. KoMnnexc «ManiOTKa-2» npefl- 
CTaenneT coöoii MOflepHH3upoBaHHbiri Bapnam KOMnnexca 
«ManiOTKa» n OTnunaeTCA ot nocneflHero npnMeueuneM yco- 
BeprueHCTBOBaHHori paxeTbi c TpeMA TnnaMu öoeßbix nacTeñ.

B cocTaee KOMnnexca npuiMeHAioTCA paKeTbi:
«ManioTKa-2» (Tuna 

9M14) c MOHOÖnoHHOü KyMy- 
nATHBHOü öoeBori nacTbio 
(BH);

- MOflepHM3wpoBaHHbie «Ma- 
nioTKa-2M» (9M14-2M) c 
TaHfleMHOü KyMynnTnBHori BH 
n « Manioca-2<t>» (9M14-20) 
c 0yracHoii BH.

KoMnneKC ycTanaBnuBaeT- 
ca Ha BepToneTax Mh-8MTB- 
3 ri flpyrwx.

PaapaßoTHMK KOMnnexca - 
«KB MaujHHOCTpoeHMA» (r. 
KonoMHa).

The system (developer KBM) is used against armor, 
weapons emplacements, unarmored targets, personnel, and 
fortifications. The difference between the Malyutka-2 and the 
parent Malyutka is the missile adapted for various warheads: 
the Malyutka-2 (shaped-charge warhead 9M14); the 
Malyutka-2M (tandem shaped-charge warhead 9M14-2M), 
and the Malyutka-2F (high-explosive M14-2F warhead).

The basic helicopter is the MÎ-8MTV-3 (Hip).

chctomm
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npOTMBOTaHKOBbie paKÔTHbie KOMUnSKCbl Antitank missile systems

TaKTWKO-TexHHHecKwe Basic Characteristics

Kanuôp paKCT, mm 125
Hwcno ciyneHeii 1
flanbHOCTb CTpenbóbi, m
CpeflHAs CKopocTb noneia paxeTbi, m/c:

400-3000

«ManiOTKa-2» 130
«ManiOTKa-2cp» 130
«ManiOTKa-2M»

BpoHenpoökiBaeMOCTb, mm:
125

«ManiOTKa-2» 800
«ManiOTKa-2M» 720 sa 

flHHaMHHecKOüi 
3aiUHT0Ü

CncTeMa ynpasneHMn nonyaBTOMaTMsec- 
Kan c nepeaaHeri 
KOMaHa no 
npoBoaaM

BeposTHOCTb nonaflaHMs 0,8-0,9
CKOpOCTpenbHOCTb, BbICTp./MHH 
ßsnraTenb:

1-2

Tun aeyxKaMepHbiii 
PATT

Tun aapnaa aenraTens nopoxoBOii
Mkicno aapsflOB 2 (CTapTOBblii 

h MapiaeBbiii)
Macca, Kr:

paxeTbi «ManiOTKa-2» 12,6-12,8
EH 3,6
paxeTbi «ManiOTKa-2cp» 12,5-12,7
BH 3,5
paKeTbi «ManioTKa-2M» 13-13,2
BH

/launa paxeTbi, mm:
4

«ManiOTKa-2» 880 (1015 Ha ny>
«MamoTKa-2<b» 880
«Mani0TKa-2M» 880 (1015 Ha ny)

Caliber, mm
Number of stages
Effective range, m
Average speed, mps:

Malyutka-2
Malyutka-2F
Malyutka-2M

Armor penetration capability, mm:
Malyutka-2
Malyutka-2M

Guidance system

Hit probability
Rate of fire, rpm
Engine type

Fuel

Weight, kg: 
Malyutka-2 
warhead 
Malyutka-2F 
warhead 
Malyutka-2M 
warhead

Length, mm: 
Malyutka-2

Malyutka-2F
Malyutka-2M

125
1
400-3,000

130
130
125

800
720 behind 
reactive armor 
semiautomatic 
wire-guided 
0.8-0.9
1-2 
two-chamber 
solid-propellant 
jet engine 
gunpowder 
(booster and main 
engine)

12.6-12.8
3.6
12.5-12.7
3.5 
13-13.2 
4

880
(1,015 on the 
launcher)
880
880 
(1,015 on the 
launcher)

npoTuiBOTaHKOBaa ynpaBnaeMaa 
paKeTa «LLlTypM»

The Shturm air-launched 
antitank missile system

npOTHBOTaHKOBaa ynpaBnaeMaa paKeTa «LLlTypM» Bbinyc- 
KaeTCA b BapnaHTax 9M114, 9M114FI n 9M114<t>, OTnnMaio- 
IHMXCB TMDOM SoeBOÍÍ HaCTM. COCTOMT Ha BOOpyxeHMM BC
Poccmm c 1976 roaa.

CwcTeMa ynpaeneHHfl pa- 
KeTori - oflHOKaHanbHaH, no- 
nyaBTOMaTnHecKan no pa- 
fluonMHMM, oSecnetHBaeT 
HaBeaeHne no Meroay cob- 
MemeHMA. OpraHbi ynpaBne- 
hma - aopoflHHaMMHecKwe 
pyjtki, b nonere paKeTa epa- 
maeTcri BOKpyr CBoeii npo- 
flOJIbHOki OCM.

PaflHoannapaiypa HMeeT 
BbicoKyio noMexoaammueH- 
HocTb, hto flonycKaeT oaho- 
BpeMeHHyio araxy Sbhsko 
pacnonoxeHHbix ueneii aeca- 
Tbio BepToneiaMH n saipy/j- 
HaeT npoTMBHHKy cosaaHwe 
opraHMsoBaHHbix noMex.

Ha BepTonere Mn-24B 
tiiTaTHO ycTaHaBnHBanocb ne- 
Tbipe paxeTbi 9M114. B 1986 
roay 6bmn npoBeaeHbi ncnbi-

The Shturm air-launched antitank missile versions 
(9M114, 9M114P, and 9M114F) differ by the type of 
warhead.

The rotation-stabilized 
missile is semiautomatically 
guided via a radio link, with 
the commands activating air 
rudders. The radio link is 
immune to interference, 
which enables up to ten hel­
icopters to attack a dense 
group of targets simultane­
ously, overcoming enemy 
jamming.

Tpynna 14 PaxeiMbie m kocmwmqckho cMcreMbi Group 14 Guided missiles



ABnaiiMOHHbie cpeflCTBa nopaxenna Aerial ordnance

TaHMS 3TOÍÍ MatUMHbl C HOBbIM MH0r033MX0BblM SaAOHHblM 
flepxaTeneM, npn HanMHMM xoToporo Ha BepToneTe MOxeT 
HaxoflMTbCB ao 16 flTyp «UJTypM».

The MI-24V attack helicopter carried four 9M114s until 
1986 when a new multirail launcher enabled the Hind to 
carry up to 16 Shturms.

TaKTMxo-TexHMHecKne xapatcrepucTHKn Basic Characteristics

Kanuöp, mm 130
flanbHOCTb CTpenbObi, m ao 5000
CpeßHHfi cxopocTb nonera, m/c 420-530
CxopocTb HocuTena, km/h ao 300
Tun CTapTa 143 TriK BbiuinßHbiM

aapaAOM
Huicno CTyneHeü 2
Macca, kt:

CTapTOBaa 35
BH 5,3-6

Boesas nacrb xyMynaTUBHO-
ocKo/iOHHaa

BpoHenpoÖMBaeMOCTb, mm 500-650
BepomHOCTb nopaxeHMu 
uenu ™na «TaHK» 0,65-0,9
flnwHa coöpaHHOü paxeTbi, mm 1830-1840

Caliber, mm 130
Effective range, m up to 5,000
Average flight speed, mps 420-530
Carrier speed, km/h up to 300
Launch type by booster from

hermetic container
Number of stages 2
Weight, kg: 

at launch 35
warhead 5.3-6
warhead type shaped-

charge/ 
fragmentation

Armor penetration capability, mm 500-650
Hit probability (target MBT) 0.65-0.9
Full length, mm 1,830-1,840

ynpaBjiaeMaa paKeTa 
«ATaKa»

The Ataka air-launched 
antitank missile system

ynpaBnaeMaa paxeTa «ATaxa» BbinycxaeTca b Tpex BapnaH- 
Tax: 9M120, 9M12O0 m 9M120O, OTnuHaiomHxcfl tmuom boe- 
BOÍÍ HaCTW.

npoTHBOTaHKOBaa ynpaBnseMaa paxeTa 9M120 ocHamena 
TaHfleMHOM KyMynaTMBHOPi BH m npeanasHaneHa ana nopa- 
XeHMS T3HX0B BCeX TUnOB, B TOM HUCJie C 3XpaH3MM AMH3MM- 
secKon aamuTbi. BpoHenpoSnsaeMOCTb no HOpMsnu k tomo- 
reHHoñ öpoHe c amh3mmh6Cxom aammoíí - 800 mm. B hscto- 
Atuee BpeMA sto efluiHCTBeHHaa BepToneTHan paxeTa xomh- 
nexca «LLlTypM-B», xoTopan hpomsboamtcs cepMÜHO, n oßHa 
m3 caMbix HaaexHbix (3a nocneflHMe rpM roaa Ha 5 tbicbm ny- 
CKOB 3aperMCTpMpoBaHO Boero «ecsiTb otk33ob).

ynpaBnaeMaa paxeTa 9M120O ocHameHa BH 4>yracHoro 
oßbeMHO-fleTOHMpytomero a6mctbms m npeAHasHaneHa ana 
noflaBTieHMA ornesbix Tosex, nopaxeHMs oßopoHMTenbHbix 
COOPyXeHMM, nerXOÖpOHMpOBaHHOM M HeSpOHMpOBaHHOM 
TexHMXM, aBMaTexHMXM, xmbom CMTibi b yxpbiTMHx. <t>yracHoe 
AencTBMe b TpoTMJioBOM axBMBa/ieHTe - ao 9,5 xr.

ynpasnaeMaa paxeTa 9M120O ocHamena CTepxHeBOM BH 
m npeflHa3HaneHa Ann nopaxennn B03flyiuHbix ueneñ.

/JocTOMHCTBaMM paxeTbi «ATaxa» HBAWTcri:
- CBepx3ByxoBaa cxopocTb m Manoe BpeMs noneTa paxeTbi 

AO nenn;
- Bbicoxaa cxopocTpenbHOCTb;
- Bbicoxaa noMexo3amMW,eHHOCTb;
- ôonbwaa AanbHOCTb ynpaeneHMa noneTOM;
- nonyaBTOMaTMHecxoe HaBeAenne;

The Ataka air-launched antitank missile has three versions 
9M120, 9M120F, and 9M1200 with different warheads.

The 9M120 carries a tandem shaped-charge warhead and 
is used against armor (incl. 
added-on reactive armor). The 
only commercial Shturm-V hel­
icopter-based missile, and one 
of the most reliable (no more 
than 10 faults per 5,000 
launches in the last three 
years).

The 9M120F carries a high- 
explosive/fuel-air-explosive 
warhead and is used against 
weapons emplacements, forti­
fications, light armor, stationary 
aircraft, and shielded person­

nel. The blast action is estimated at 9.5kg of TNT equivalent.
The 9M1200 carries a penetrator rod warhead and is used 

against aerial targets.
The Ataka is a supersonic missile system with a high rate of

Group 14 Guided mis
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ripOTMBOTaHKOBbie paKÖTHbie KOMOPeKCbl Antitank missile systems

- BO3MO>KHOCTb OAHOBpeMeHHOM paÖOTbl C HeCKOJlbKHX HO- 
CMTeneti (p,o accatm) 6e3 B3anMHoro bamahmb;

- BblCOKas TOHHOCTb CTpenböbi.

fire; immunity to radio interference; long controlled distance; 
semiautomatic guidance system; effective interoperability of 
up to ten carriers; high accuracy.

TaKTMKo-TexHMHecKue xapaKTepncTMKM Basic Characteristics

Kannôp, mm 130
flanbHOCib crpenböbi, M OT 1000 no 6000
CKopocTpenbHOCib, nycKOB/MUH 2-3
MaKCMManbHaa CKopocTb noneTa, m/c 550
Tun CTapra M3 TF1K BblUUMÓHblM

3apAAOM
Hnc.no CTyneHeü 2
Macca, Kr:

CTapTOsan 42,5-50
BH 7,4

6poHenpo6nBaeMOCTb, mm 800
BeposTHOCib nopaxeHkia
penn runa «laHK» 0,65-0,9
XtnuHa coôpaHHOM pake™, mm 1830

Caliber, mm 130
Effective range, m 1,000 to 6,000
Rate of fire, rpm 2-3
Maximal speed, mps 550
Launch type by booster from

hermetic container
Number of stages 2
Weight, kg:

at launch 42.5-50
warhead 7.4

Armor penetration capability, mm 800
Hit probability (target MBT) 0.65-0.9
Full length, mm 1,830

KoMnneKC ynpaBnaeMoro BOopyxeMwa 
«Buxpb-M»

flpep,Ha3Ha4eH arm nopa- 
xeHua ßpoHeiaHKOBOM Tex- 
hmkm, nyHKTOB ynpaBJieHum 
omeM, nycKOBbix ycTaHOBOK 
paxeT m apyrux BaxHbix o6te- 
KTOB npoTMBHMKa. k1cnonb3y- 
eTcn ana BOopyxeHnn 6oe- 
Bbix (Mm-24, MU-28H, Ka-50, 
Ka-52) m BoeHHo-TpaHc- 
nopTHbix sepToneroB (Mm-8, 
Mm-17).

ynpaBjiHeMas paxeia 
«Bnxpb-1» pa3MeiaeHa b 
repMeTMHHOM TpaHcnopiHO- 
nyCKOBOM KOHTeiiHepe n co- 
CTOMT M3 KyMyrmTMBHO-OCKO- 
aoHHOM 6oeBOM nacTM (EH) c 
KOHTaKTHbIM M HeKOHTaKTHbIM 
B3pbiBaTe/mMM, sosaywHo-
AMHaMMsecKoro pyneBoro npMBOAa, aneKTpoHHOM annapa- 
Typbi ynpaB/ieHMA, ABMraTenn m npMeMHMKa naaepnoro M3- 
nyseHMH.

Vikhr-M guided 
weapons system

The guided weapons sys­
tem is used against armor, 
fire control posts, surface 
missile launchers, and other 
priority targets. Compatible 
with attack (Mi-24 Hind, 
Mi-28N Havoc, Ka-50 and 
Ka-52 Hokum) and utility 
helicopters (Mi-8 and Mi-17 
Hip).

TheVikhr-1 missile is kept 
in a hermetic container. It 
includes a shaped-charge/ 
fragmentation warhead with 
an impact and a proximity 
fuses, a system of air rud­
ders, an avionics system, 
an engine, and a laser 
receiver. The laser-guided 

missile is immune to jamming because the receiver is 
always directed onto the carrier and cannot receive any 
other signals.

TaKTMKO-TexHMHecKMe xapatcrepMCTUKM Basic Characteristics

Tpynna 14 PaKeTHbie m KOCMunecKwe CHCTeMbi

flanbHocTbCTpenbSbi, m 10000
floneTHOe speMS paire™ 
Ha aanbHOCTb 8000 m, c 23
BeposTHocTb nopaxeHMA penn
(b 3aBMCMMOCTM OT runa u oapaMeTpoB 
ee ABMxeHMs) 0,75-0,9
Boeean sac™ KyMynsTMBHO- 

OCKOnOHHO- 
rpyracHas TaH- 
AeMHoro TMna

BpoHenpoÔMBaeMocTb 3a
AMHaMMHeCKOM 3aiPMTOM, MM 
CucTeMa:

1000

conpoBOxaeHMA penn aBTOMaTMHecKas
ynpasneHMA paxeioü nasepHO-nyneBaA

Macca paire™ b KOHTeüHepe, Kr 59

Knacc 1470 ynpaBJweMbte pakerw w peKeT.bi-HocwTenH

Effective range, m 10,000
Flight time (8000m), sec 23
Hit probability (depends on 
target type, speed, 
and maneuver) 0.75-0.9
Warhead type tandem shaped-

Armor penetration capability 
behind reactive armor, mm

charge/high- 
explosive/ 
fragmentation

1,000
Target tracking automatic
Guidance laser
Weight (missile + container), kg 59

missiles



HblE 3EHMTHblE 
E KOMHJlEKCbl

PaKeTa MHoroiieneBoro sghmthofo 
paKGTHoro KOMnneKca 9K310 «l/lrna-1»

The 9K310 lgla-1 
multipurpose system

npeaHaaHaHeHa ana nopaxennn HMSKOJieTamnx Boaayin- 
Hbix penePi Ha BCTpesHbix m .aoroHHbix Kypcax. npnweHeeTcn 
Ha sepToneTax Mm-28H, Mm-8AMTI1I, Ka-50 u Ka-52.

B cocTaB KOMnneKca «Mrna-1» bxoabt: paxera b ny- 
ckoboPî Tpyôe (KOHTePiHepe) c HaaeMHbiM hctohhmkom 
HMTaHMB, nycKOBoPi MexaHHSM, yneÔHO-TpeHHpoBOH- 
Hbie cpeflCTBa n cpepcTBa TexHWMecKoro oScnyxuea- 
HUH (nOflBMJKHblPi KOHTpOJlbHblM HyHKT).

K ocoôaHHOCTBM KOivinneKCa «Hrna-1» BToporo no-
KO/ieHHB OTHOCBTCa:

The system is used against low-level (low-flying) aerial tar­
gets in face-to-face and follow-up engagements. Compatible 
with the Mi-28N (Havoc), Mi-8AMTSh (Hip), Ka-50 and Ka-52 
(Hokum) aircraft.

- passopoT paKeibi b ynpex/jaiomyio TOHKy Ha Ha- 
saribHOM yHacTKe noneTa noa AePicTBweM nopoxoBoro 
ynpaBnHHDuieroflBHraTenR, hto obecneMHBaeT npoee- 
aeHHe CTpenbôbi 6e3 BBep,eHnn yrnoB ynpexaenne 
nepea nycKOM;

- noapbis ôoeBOPi nacTM (5H) nocne 3arny6neHna b 
Teno genu, hto npnBoanT k ysennHeHmo ymepba ot 
ee noapbiea;

- noaptiB ocTaTKOB TBepaoro TonnMBa MapujeBoro 
aBHraTena, 3HasnTenbHO yBenwHHBaioianri (¿yracHoe 
aePicTBHe 5H;

H>ynna 14 P»k®thw® w KocMHHecKHe Group 14 Guided missiles

The system includes a mis­
sile inside a launch tube 
(ground power source is 
needed when not airborne), a 
launch gear, training assets, 
and maintenance assets (a 
mobile test station).

Second-generation Iglas 
have a special solld-propel- 
lant jet engine to turn onto the 
target during the starting 
stage of flight, which frees the 
pilot of a need to feed in the 
lead angle before firing, and a 
friend-or-foe system to avoid 
friendly fire; the warhead is
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BepioneTHbie 3eHHTHbie paKeTHbie KOMnnexcbi Helicopter-based air-to-air missiles

- ocHamemie KOMnnexca 3anpocHnxaMu «cboü - nyxori», 
HTO obecnenuBaey önoKuposKy nycKa paxeTbi no cbohm ca- 
MoaeiaM b cnynae otunöoHHoro npwpenMBaHMn. 

detonated after the missile penetrates the target cover to inflict 
maximal damage; whatever is left of the solid propellant is det­
onated together with the warhead to increase blast action.

TaKTMKO-TexHMHecKMe xapatcrepwcTHKw Basic Characteristics

AanbHOCTb nopaxaeMbix peneii, m 5200
BbicoTa nopaxaeMbix peneri, m
OopocTb nopaxaeMbix peneri, m/c:

10-3500

HaBCTpeHy 360-400
BAOrOH AO 320

KanriSp paxeybi, mm 72
ßnwHa paxeybi, mm 
Macca, xr:

1593

boeBbix cpeacTB 17,9
paxeTbi 10,8
BH 1,27

Tun BH OCXOnOHHO-
<t>yracHaa

Tun BspbiBarens XOHTaXTHblkl, 
3arny6neHHoro 
AeÜCTBHS

Tun ronoBKM caMOHaBeaeHMs

BpeMA, c:

Tennoean, 
cneAHtpaa, 
naccHBHas

noAroTOBKn k nyexy paxeTbi ne 6onee 13
peaxprin He 6onee 5
caMonnxBHAapnn 14-17

fluanaaoH pabonux yeMnepayyp,’ C OT -40 AO + 50

Effective range, m 5,200
Effective altitude, m 10-3,500
Maximal target speed, mps:

face-to-face engagement 360-400
follow-up engagement 320

Caliber, mm 72
Length, mm 1,593
Weight, kg:

combat assets 17.9
rocket 10.8
warhead 1.27

Warhead type high-explosive/
fragmentation

Fuse impact, activated
upon penetration

Homer thermal, tracking,
passive

Time parameters, max, sec:
launch preparation 13
response 5

self-destruction 14-17
Operational temperatures, "C -40 to +50

PaKeTa MHoroueneBoro seHWTHoro 
paKeTHoro KOMnneKca 9K38 «Urna»

The 9K38 Igla 
multipurpose system

npeflHasHaneHa Ana nopaxenuq HuaKoneTaujnx Boaflym- 
Hbix peneri Ha BCTpeHHbix n AoroHHbix Kypcax.

B cocTaB KOMnneKca «Mena» bxoabt: paxeia b nycKOBOfi Tpybe 
c HaseMHbiM MCTOHHHKOM nrrraHkia, nycKOBOñ Mex3HH3M, yneb-
HO-TpeHwpoBOHHbie cpepcTBa n cpeA- 
CTBa TexHHHecKoro oöcnyxHBaHua.

KoMnneKC «Mena» TpeTbero hoko- 
neHua cnocoöeH nopaxarb BO3Ayut- 
Hbie penn b ycnoBnnx BO3AeiiCTBna 
eCTeCTBeHHbIX (4>OHOBblx) W nCKyCCT- 
seHHbix TennoBbix noiviex. VcTanaB- 
riHBaeTCH Ha BepTonerax Mn-28H. 
MW-8AMTLU, Ka-50 n Ka-52.

OcoöeHHOCTu KOwnneKca «Mrna»:
- AByxcneKTpanbHaa MK ronoBxa 

caMOHaeeAeHHA (TCH);
- aBTOMarnHecKoe BBepeHwe yrnoB 

ynpexzieHMB n BO3BbiiueHna npn nyexe;
- cenexpnn penn b ycnoBnax nocTa-

HOBKH eio TennoBbix noMex;
- 3arny6neHHbiü noAPbiB öoeßori Mac™ (BH);
- noflpbiB ocTaTKOB TonnuiBa MapiueBoro ABnraTens oaho- 

speMeHHOc 5H;
- nppMeneHHe b TCH cxeMbi CMeipeHna, oöecneMUBaiomeii 

nonaAaHue b Hanbonee yasBUMbie aneweHTbi xoHCTpyxpnn 
penn;

- bnoxripoBxa nycKa paxeTbi no «cbowm» pennin;
- B03M0XH0CTB npnMenenna c ncnonb3OBaHneM KOMnnerra 

annapaTypbi ynpasneHHH n nyCKOBbix MOAyneü «Cypenep».
Sxcnnyayapnq xoMnnexca «Mrna» Aonycxaeycn b ycnosnnx 

yMepeHHO-xonoAHoro, cyxoro n BnaxHoro yponnnecxoro 
KnHMaia.

The system is used against low-level (low-flying) aerial tar­
gets in face-to-face and follow-up engagements. 
Compatible with the Mi-28N (Havoc), Mi-8AMTSh (Hip), Ka-50 
and Ka-52 (Hokum).

The system includes a missile 
inside a launch tube (ground power 
source is needed when not air­
borne), a launch gear, training 
assets, and maintenance assets.

Third-generation Iglas are 
immune to thermal interference 
and false targets.

The system has a double-wave­
band homer; a friend-or-foe system 
to avoid friendly fire; the lead angle 
and the elevation angle are fed in 
automatically before firing; the tar­
get is successfully selected even if 
false thermal targets are used; the

warhead is detonated after the missile penetrates the target 
cover to inflict maximal damage; whatever is left of the solid pro­
pellant is detonated together with the warhead to increase blast 
action; the smart homer automatically seeks the most vulnera­
ble elements of the target; the missile is compatible with the 
Strelets fire control system and adapted to moderate arctic, dry, 
and humid tropical climate.

Kito147OWipe^^ JSWW&Bæâïnls^



AsnanMOHHbie cpencTBa nopaxeHus Aerial ordnance

1 , i Basic Characteristics

ZlantHOCTb nopaxaeMbix ueneñ, m 5200 Effective range, m 5,200
BbicoTa nopaxaeMbix peneü, m 10-3500 Effective altitude, m 10-3,500
CKopocTb nopaxaeMbix peneñ, m/c:

360-400
AO 320 
72

Maximal target speed, mps
HaBCTpeny
BflOrOH

Kanwóp paKeibi, mm

face-to-face engagement 
follow-up engagement

360-400
320

XlnwHa paKeTbi, mm 1670 Caliber, mm 72

Macca, Kr: Length, mm 1,670

ÖOeBbIX CpeßCTB 17 Weight, kg:
paKeTbi 10,6 combat assets 17
BH 1,3 rocket 10.6

Tun BH OCKOnOHHO- warhead 1.3

Tun BapbiBareriA
(JjyracHaA Warhead type high-explosive/
KOHTaKTHblii, 
aarnyöneHHoro 
fleñCTBUA Fuse

fragmentation
impact, activated

MaKCHManbHas CKopocTb upon penetration

nopaxaeMoñ penw, m/c 400 Maximal target speed, mps 400

BpeMH noarOTOBKH k nycKy paKerbi, c He 6onee 13 Maximal launch preparation time, sec 13
AwanaaoH paöOHHX TeMneparyp, ‘ C or - 40 no + 50 Operational temperatures, "C -40 to +50

PaKeTa MHoroLJieneBoro seHMTHoro 
paKeTHoro KOMnneKca «Hrna-C»

The 9K38 Igla-S 
multipurpose system

npe,ijHa3Ha4eHa Ana nopaxenna cawoneTOB laKiwecKOìi 
aanapHM, BeproneTOB, KptmaTbix paKeT u /JIUIA npn hx BM3y- 
a/lbHOH BHAMMOCTH H B HOHHbIX yCJIOBMHX, Ha BCTpeHHblX H AO- 
roHHbix Kypcax, b ycnoBHnx 4>oho- 
Bbix n MCKyccTBeHHbix TennoBbix 
noMex. ripuMeHaeTcn Ha Bepro- 
neiax Mm-28H, Mm-8AMTLLI, 
Ka-50 M Ka-52.

B cocraB KOMnneKca «Mrna-C» 
bxoaat:

- ßoeBbie cpeßCTBa (aeHUTHan 
partera b nycKOBori Tpybe n mho- 
ropa3OBbiùi nycKOBOü MexaHH3M);

- cpeACTBa obecneneHnn;
- cpeACTBa TexHWHecKoro ob- 

cnyxMBaHMH;
yseÖHo-TpeHMpoBOHHbie 

cpeacTBa.
«Mrna-C» («Mrna-Cynep») nB- 

naeTca KOMnneKCOM nocneflyio- 
mero noKonenna co 3HanuTenbHO 
yBenuneHHbiMn AanbHOCTbio h 
BepoBTHOCTbio nopaxeHuq scex 
THROB BO3Ayt±IHblX Lienen B AH6B- 
HblX H HOHHbIX yCBOBUAX H O6na- 
AaioiAWM HOBbiM KanecTBOM Ann
COBpeMeHHblX KOMnneKCOB - BblCOKOH 3<t>4>eKTMBHOCTblO no- 
paxeHMA Manopa3MepHbix ueneti ™na KpbinaTbix paxei u 
flnJIA. Sto obecneHHBaeTcn 3a enei:

- yBennneHun Macchi boeeon sac™ b abb pasa no cpaBHe- 
Huio c KOMnneKCOM «Mrna»;

- sarnyöneHHoro KOHTaKTHoro noAPbiea boesoro CHapaxe- 
HMH c aAanTauuen ypoBHH aarnybneHHOCTM k ckopoctm 
BCTpenu c peribio;

- HeKOHTaKTHoro noAPtiBa boeßoro 
CHapaxeHHA (b cnynae npoMaxa) c onru- 
Musauneü Bbibopa MOMeHTa noAPbisa;

- ASTOHaUHH 0CT3TK0B TOHAMBa ABHra- 
TenbHOH ycraHOBKH;

- noBbiweHua TOHHOCTHbix xapaKTe- 
pncTMK paKeTbi;

The system is used against rotary-wing and tactical fixed- 
wing aircraft, cruise missiles, and unmanned aerial vehicles in 
face-to-face and follow-up engagements. The system has an 

all-weather day/night 
capability and is immune to 
thermal interference and 
false targets. Compatible 
with the Mi-28N (Havoc), 
Mi-8AMTSh (Hip), Ka-50 
and Ka-52 (Hokum).

The system includes a 
missile inside a launch 
tube (ground power 
source is needed when 
not airborne), a launch 
gear, training assets, and 
maintenance assets.

The Igla-S also known 
as Igla-Super features a 
longer effective range, a 
higher first-hit probability 
against all types of aerial 
targets, an all-weather 
day/night capability, and 
high effectiveness 
against such small tar­

gets as cruise missiles and UAVs. These capabilities have 
resulted from a double explosive charge, compared to the 
basic Igla version; smart fuse activated either upon penetra­
tion (the detonation delay depends on the engagement 
speed) or at an optimal distance from the target if direct hit 
is impossible. Whatever is left of the solid propellant is deto­
nated together with the warhead to increase blast action; 
better accuracy and longer effective range (6km compared

Kaacc 1470 ynpeBnsoMtie paxenj HpsKeTu-Hocwrenn
cmctsmm Group 14 Guided missiles
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BeproneTHbie seHUTHbie paKeTHbie KOMnneKCbi Helicopter-based air-to-air missiles

- yBennnennn p,anbHOCTn nopaxaeMbix peneri no 6 km no 
cpasHeHkiio c 5,2 km y KOMnneKca «Urna» 3a enei ynynmeHnn 
aapoflMHaMUHecKWx xapaKTepncTnK paKeTbi;

- oSecneneunn CTpenbSbi Honbio (npuMeneHue hohhoto 
npnpena);

- oßecnenennn npocTOTbi pasMeipennn Ha paannnHbix ho- 
enrennx.

PaKeTa KOMOJieKca «Mrna-C» anaoTnpyeMa k KOMnneKTy an- 
napaTypbi ynpaßnennn n nycKOBbix Monynen «Cipeneu».

to 5.2km of the parent ver­
sion) are due to better aero­
dynamics; an all-weather 
day/night capability is pro­
vided with a proper night 
sight; the missile is compati­
ble with many types of air­
craft and with the Strelets fire 
control system.

TaKTHKO-TexHMHecKkie xapaKTepncTMKM Basic Characteristics

flanbHOCTb nopaxennn ueneñ, m 6000
BbicoTa noneTa nopaxaeMbix ueneñ, m 
CKopocTb nopaxaeMbix qeneñ, m/c:

10-3500

HaBCTpeny 400
BAOTOH 320

Kannöp paKeTbi, mm 72
flnwHa paKeTbi, mm 
Macca, kt:

1635

óoesbix cpeflCTB 18,7
paKeTbi 11,7
5H 2,5

Tun BH OCKOnOHHO- 
(pyracHan 
c fleTOHaqneñ 
OCTaTKOB TBep- 
Aoro Tonnnsa

Tun BapbiBaTenn KOHTaKTHO-
HeKOHTaKTHblW

BpeMfl noflroTOBKn k nycKy paKeTbi, c He 6onee 13

Effective range, m
Maximal target altitude, m 
Maximal target speed, mps 
face-to-face engagement 
follow-up engagement 
Caliber, mm
Length, mm
Weight, kg: 

combat assets 
rocket 
warhead

Warhead type

Fuse

Maximal launch preparation time, sec

6,000
10-3,500

400 
320
72
1,635

18.7
11.7
2.5 
high-explosive/ 
fragmentation; 
remaining fuel 
is detonated 
smart double 
action (impact & 
proximity)
13

KoMnneKT annapaTypbi ynpaBneHws 
u nycKOBbix Moayneíí «Crpeneq»

npeflHa3HateH p/m oöecne- 
HeHMS aBTOMaTM3WpOBaHHOrO 
AMCTaHUHOHHOrO OflMHOHHOrO, 
nocneflOBaTenbHoro min 3anno- 
Boro nycKa paxeT Tuna «Wma» c 
pasnuHHbix HoenTeneñ HaaeM- 
Horo, BOspyiuHOro n MopcKoro 
6a3npoBaHnn. ycTanaBnnBaeT- 
ca Ha Bepronerax Mw-28H, 
Mn-8AMTLU, Ka-50 n Ka-52.

B cocías KOMnneKTa bxoast:
- MOflynb yHMBepcanbHbiñ 

nycKOBon Ana pasMetpennn 
AByx paxeT «Mma» n oöecne- 
HeHwa nx BKniOHeHnn, noaroTOBKw k nycKy n nycKa;

- annapaTypa ynpaßnennn n cenan fina cenan c cncTeMoñ 
ynpaeneHnn orneM Hocmenn;

- KOMnneKT coeannnTenen tvin oßecnenennn Mexannse- 
CKoro n aneKTpnnecKoro coeflnHennn cociaBHbix nacien c 
aneMeHTaMn Hocmenn;

- KOHTponbHO-npoeepouHan annapaiypa /yin nepnoflnHe- 
CKoro KOHTponn aneKTpnnecKnx napaMeipoß annapaTypbi

Strelets fire control 
system

The system enables 
remotely controlled single, 
burst, or salvo launch of Igla 
missiles from various carriers. 
Compatible with the Mi-28N 
(Havoc), Mi-8AMTSh (Hip), 
Ka-50 and Ka-52 (Hokum).

The system includes a two- 
missile multipurpose launch 
module (launch preparation 
and launch); a carrier inter-

face unit; mechani­
cal and electrical 
carrier attachments 
and connections; an 
electric test kit.

KOMnneKTa.

TaKTWKo-TexHUHecKne xapaKTepncTHKM Basic Characteristics

KonunecTBO nycKOBbix Monyneñ/paKeT
Ha HoenTene po 4-8
Macca, kt:

CHapaxaeMoro nycKOBoro Monynn 72
annapaTypbi ynpaBnenna He 6onee 24

Rockets per module
Weight, kg:

combat-ready launch module 
control equipment

4-8

72
up to 24

Tpynna 14 PaKeTHbie h KOCMWHGCKWe CMCTCMbl Group 14 Guided missiles
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KOPPEKTMPyEMblE
ABMAIjMOHHblE EOMSbl

KoppeKTMpyeMbie asMauMOHHbie boMbbi (KAB) - oamh m3 
HanSoaee 3<t>4>eKTHBHbix throb BbicoKOTOHHoro aBwapMOHHoro 
BoopyxeHMB. Ohm coneTaiOT b cebe Bbicoxyio TOHHOCTb nona- 
ZiaHMH b peab, MoujHyio boeeyio sacib m OTHOCMTenbHO HM3Kyio 
CTOMMOCTb.

Ochobhom paapaôoTHMK KoppeKTMpyeMbix aBMaSoMÔ b 
Poccmm - OAO «rHnn «PerMOH». npeflnpnaTneM paapaboTa- 
Hbi KAB c naaepHbiMM (c ronoBKaMM caMOHaeeAeHMB 4>nto- 
repHoro m rMpocTabMJiM3Mpo- 
BaHHOrO TMna), TeæBM3MOHHbl- 
MM M COyTHMKOBblMM CMCTeMa- 
mm HasefleHMfl, KOTopbie no 
cbomm TTX He ycTynaiOT nyn- 
lumm aHanoraM Ha mmpobom 
pbiHKe BoopyxeHMM, a no pwy 
napaMeTpos npeBoexoflHT mx.

PaapaôoTaHHbte obpaapbi 
KAB yHMcJjMpMpoBaHbi no oc- 
HOBHblM CMCTOMaM - rOBOB- 
KaM caMOHaBeaeHMa (TCH), 
BspbisaTenbHbiM ycTpoiiCT- 
BaM, aBTonM-noTy m pyneBbiM 
npMBOflaM, MCT0HHMK3M 3B6K-
TponnTaHMA, a Taxxe no cxewaM 3BeKTpMHecKoro conpa- 
XeHMH C pa3BMHHblMM CaMOBeTaMM-HOCMTeBHMM.

Guided aerial bombs (Russian leading designer GNPP 
Region) combine high precision and explosive power with rel­
atively low cost and therefore represent one of the most effi­
cient types of smart aerial munitions.

GNPP Region has developed laser- (with feathered or gyro-sta­
bilized homer), thermal-, and satellite-guided aerial bombs. All 
these munitions carry standard homers, detonation devices, 
autopilot units, and aircraft compatibility means.

KoppeKTiipyeMaa aBnaunoHHaR 
6oM6a KAB-500Kp

ripeflHa3HaHeHa ana nopaxeHMA uimpokom HOMeHKBaiypbi 
HaaeMHbix m HaflBOflHbix CTapMOHapHbix Manopa3MepHbix 
penen mna xenesoSeTOHHbix yKpbiTMii, B3/ieTHO-nocaaoH- 
Hbix noBoc, xenesHoaopoxHbix m tuocceMHbix moctob, bo- 
eHHO-npoMbiujneHHbix obteicroB, Kopabneti m TpaHcnopTHbix 
cyaoB.

KAB-500Kp bxoamt b cocías komobokcob BOopyxeHMS ca- 
MoneiOB <t>poHTOBOM aBMapMM Cy-24M, Cy-25TM, Cy-30MKH, 
Cy-30MKK, Cy-32, MmF-27K, MmT-29CMT. BoMba Moxei 
npMMeHHTbcs oaMHOHHO, 3annoM, c ropM3OHTanbHoro none­
Ta, HMKMpOBaHMH, KabpMpOBaHMB B aHeBHbIX yCBOBMBX (HO OC- 
BemeHHbiM uenaivi - HOHbto), b tom Hncne no necKonbKMM 
pa3HeceHHbiM penaM b oanori aTaxe.

KAB-500Kp no cbomm TaKTMKO-TexHMnecKMM xapaKTepM- 
CTMKaM - HaMbonee coBepujeHHbiM obpaaeu, KanMbpa 500 kc 
Ee oT/iMHMTenbHbie ocobeHHociM:

- BbicoKOTOHHaa noMexoyCTOMHMBas CMCTeMa caMOHase- 
aeHMn;

- OTcyTCTBMe orpaHMHeHMM Ha ManeBp caMoneTa-HOCMTenn 
nocne cbpoca; peanM30B3H npMHpMn «cbpocM/i - sahbin»;

The KAB-500Kr 
guided aerial bomb

The bomb is used against 
stationary surface targets 
like concrete shelters, run­
ways, railway and highway 
bridges, industrial installa­
tions, ships, and vessels.

The KAB-500Krs can be 
dropped from the Su-24M 
(Fencer), Su-25TM (Frog­
foot), Su-30MKI/Su-30MKK/ 
Su-32 (Flanker), MiG-27K 
(Flogger), and MiG-29SMT 
(Fulcrum) one by one or in a 
salvo, in a horizontal flight, 
dive, or nose up attitude. 
Illuminated targets can be 
attacked at night (widely 
spaced targets can be 
attacked in a single sortie). 
The KAB-500Kr has a
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KoppeKTMpyeMbie aBnaunoHHbie öomöui Guided Aerial Bombs

- nopaxaeT cnaöoKOHTpacTHbie wan 3aMacKnpoBaHHbie 
penn, ecnn H3aecTHO nx nonoxenne OTHOcnTenbHO oxpyxa- 
IOLPMX OpneHTHpOB;

- <J>yracHO-6eTOHo6oÌ4Ha9 BH nanneTcn Hanbonee yHUBep- 
canbHOii ana nopaxerma ujnpoKOii HOMeHKnaTypbi peneri, b 
tom uncne npoHHbix.

strong reputation for top performance in its caliber, thanks 
to its interference immunity, drop-and-forget capability, 
free maneuverability of carrier aircraft after release, by-refer- 
ence target designation capability, and high-explosive/con- 
crete-piercing warhead effective against a wide range of 
reinforced targets.

TaKTMKO-rexHMHecKMe xapaicrepncTnKn Basic Characteristics

Kanriöp, kt 500
BbicoTa cöpoca, km 0,5-5
CKopocTb caMonera opri
cöpoce, km/h 550-1100
ToHHOCTb HaBepenrrn Ha pens (KBO), m 4-7
ycnoBMA öoeBoro nprtMenenns npn ypoBHe 

ocBemeHHoc™ 
50-10000 nK

Macca, kt:
ÖOMÖbl 520
BP 380
BB 100

PasMepbi ÖOMÖbl, mm:
Annua 3050
pnaMeTp 350
pasMax onepennfl 750

Caliber, kg
Release altitude, km 
Carrier speed limits, km/h 
CPE, m 
Illumination limits 
Weight, kg: 

bomb 
warhead 
explosive

Dimensions, mm: 
length 
diameter 
fin span

500
0.5-5 
550-1,100
4-7
50lxto 10,000lx

520
380
100

3,050
350
750

KoppeKTiipyeMaa aBHaquoHHaa óorvióa 
KAB-500-Ofl

npeflHasHaseHa ana nopa- 
xenna xhboü ennui n HaseM- 
Hbix penen Tnna omeBbix to- 
seK, yxpbiTbix b CKnaflKax rop- 
Hoñ MecTHoern.

KAB-500-O/J, omnsaeTcn ot 
KAB-500Kp TnnoM öoeeon nac- 
Tn - ocHatpena obteMHO-peTO- 
Hnpyiomeñ BH. BoMba nMeeT 
TeneBnsnoHHyio KoppennpnoH- 
Hyio ronoBKy caMOHaBepenne 
(FCH), oöecneHneaiomyra 3a- 
XBaT penn nop HoenTeneM n ae- 
TOMaTnuecKoe HasepeHne b 
aBTOHOMHOM noneTe. flpnMe-
hseres b cocTase KOwnneKCOB Boopyxenns caMoneTOB cJjpoH- 
TOBoñ aenapnn c paannuHbix HoenTeneñ: Cy-24M, Cy-25TM, 
Cy-30MKW, Cy-30MKK, Cy-32, MnF-27K, MnF-29CMT phbm, b 
ycnoBnnx snsyanbHoñ bmpmmoctp, c ropnaoHTanbHoro noneTa n 
nnKnpoBaunq. flopaxaeT 3aMacKnpOBariHbie penn no opneHTn- 
paM b none sperma rCH.

The KAB-500-OD 
guided aerial bomb

The bomb is used against 
sheltered personnel and 
weapons emplacements in 
mountainous terrain.

The KAB-500-OD is based 
on the standard KAB-500Kr 
bomb and carries a fuel-air- 
explosive warhead with a ther­
mal homer that locks on the 
target after release and 
guides the bomb in a drop- 
and-forget manner. The bomb 
can be dropped from the 
Su-24M (Fencer), Su-25TM 
(Frogfoot), Su-30MKI/

Su-30MKK/Su-32 (Flanker), MiG-27K (Flogger), and 
MiG-29SMT (Fulcrum) in a horizontal flight or in a dive. 
The bomb does not have an all-weather day/night capa­
bility; the homer locks only on the targets within its field of 
view.

TaKTHKO-TexHHsecKMe xapatcrepnCTnKW Basic Characteristics

Kannbp, Kr
BbicoTa cöpoca, km
CKopocTb caMoneTa npn cöpoce, km/h
ToHHOCTb HaBepeHua Ha penb (KBO), m
Macca, Kr:

ÖOMÖbl
BH
BB

BapbiBaTenb

PasMepbi öoMßbi, mm:
nanna
AHaMerp
pasMax onepeHna

500
0,5-5
550-1100
4-7

370
250
140
KOHTaKTHblñ,
MrHOBeHHoro peiiCTBHs

3050
350
750

Caliber, kg 500
Release altitude, km 0.5-5
Carrier speed limits, km/h 550-1,100
CPE, m 4-7
Weight, kg:

bomb 370
warhead 250
explosive 140

Fuse impact 
instant-action

Dimensions, mm:
length 3,050
diameter 350
fin span 750

Group 13 Ammunition and explosives



ABnanMOHHbie cpeflCTBa nopaxeHnn Aerial ordnance

KoppeKTupyeMaA aBnaunoHHaR óoMÓa 
KA5-500KP-3

The KAB-500Kr-E 
guided aerial bomb

ripeflHa3HaHeHazinfl nopaxe- 
Hwp HenoflBnxHbix HaaewiHbix u 
Ha/iBOfiHbix penen Tuna xenes- 
HOflOpOXHblX MOCTOB, xen630- 
ÖeTOHHblX yKpbITMM, B3neTHO- 
nocaflOHHbix nonoc, boohho- 
npoMbiinneHHbix oSboktob, ko- 
pabnen n TpaHcnopTHbix cynoe.

KA6-500Kp-3 ocHaipena 
TeneBH3noHHOñ rCH c Koppe- 
napnoHHbiM anropnTMOM ob- 
paöoTKn MH^opwapnn, 3axsa- 
TOM penn noA HOcmeneM n 
caMonaBemeHneM b 3btohom- 
HOM noneie. Flo cbohm tskth-
KO-TexHH4ecKHM xapaKTepncTnKaM 3to Hanbonee cosepiueH- 
Hbiñ obpasep, He nMeiomnñ b OTHomennn TCH npsMbix 3apy- 
SexHbix ananoroB. EoMba uMeeT <t>yracHO-beTOHOboüHyio bo- 
esyto HacTb. Ona npuwieHneTcn b cocTase KOMnneKcoB Boopy- 
xeHnn caMoneTOB 4>pohtoboü asnapnn c paannnHbix HoenTe- 
neñ: Cy-24M, Cy-25TM, Cy-27HE, MnF-27K, Mnr-29M.

KAB-500Kp-3 cospaHa nyieivi MopepHH3apun aenaboMbbi 
KAB-500Kp.

drop-and-forget capability. 
The bomb can be dropped 
from the Su-24M (Fencer), 
Su-25TM (Frogfoot), Su- 
2716 (Flanker), MiG-27K 
(Flogger), and MiG-29M 
(Fulcrum).

The bomb is used against 
stationary surface targets like 
concrete shelters, runways, 
railway and highway bridges, 
industrial installations, ships, 
and vessels.

The KAB-500Kr-E, a KAB- 
500Kr upgrade, carries a 
high-expl osive/concrete- 
piercing warhead with a 
thermal homer (no non­
Russian analogs) and has a 
strong reputation for combat 
performance thanks to its

TaKTMKO-TexHnsecKwe xapaKTepncTMKM Ürl Basic Characteristics

Kannöp, Kr 500 Caliber, kg 500
Bbicora cöpoca, km 0,5-10 Release altitude, km 0.5-10
CKopocTb caMonera npn cöpoce, km/h 550-1100 Carrier speed limits, km/h 550-1100
ToHHOCTb HaBeaeHnn Ha penb (KBO), m 4-7 CPE, m 4-7
ycnoBMA SoeBoro npHweHeHwH npn ypoBHe at 0.1 lx to

OCBeiUeHHOCTM 10,000lx
0,1-10000 nK Weight, kg:

Macca, Kr: bomb 520
ÖOMÖbl 520 warhead 380
BH 380 explosive 100
BB 100 Fuse fuse, three delayed

BapbiBaTenb KOHTaKTHblÜ, C ipeMR action mechanisms
BMflaMM saMenneHUA Dimensions, mm:

Pa3Mept>i öoMöbi, mm: length 3,050
Annna 3050 diameter 350
AuaMeip 350 fin span 750
pa3MaxonepeHMA 750

KoppeKTMpyeMan aBuaquoHHaFi ÓoMÓa 
KAB-500J1

The KAB-500L 
guided aerial bomb

npeflHasHaseHa Ann nopa- 
xenns HaaeMHbix n HaABOA- 
Hbix Manopa3MepHbix npos- 
Hbix penen Tuna xenesobe- 
TOHHblX yKpbITUM, B3n6TH0- 
nocaAOHHbix nonoc, xene3- 
HOAOpOXHblX M UJOCCeñHblX 
MOCTOB, BOeHHO-npOMblUJ- 
neHHbix obteKTOB, Kopabneñ 
M TpaHCnOpTHblX CyAOB.

KA6-500.fi ocHameHa na- 
3epHoñ nonyaKTMBHOñ TCH 
0niorepHoro Tnna n 0yrac- 
HOñ EH. Ona npnMeHaeTcn b 
cocTase KOMnneKCOB Boopy-

The bomb is used against 
stationary surface targets like 
concrete shelters, runways, 
railway and highway bridges, 
industrial installations, ships, 
and vessels.
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KoppeKTMpyeMbie aeuaunoHHbie ógmósi Guided Aerial Bombs

xeHkiA caMOJieTOB 4>pohtoboíí aBuapHn c paanwHHbix HOCMTe- 
neü: Cy-24M, Cy-32, MuF-27K npn noflceeTKe ueneCi KaK c 
caMoneTa-HOcmena 6om6, tbk n co cnepnanbHoro cawone- 
Ta-noflCBeTHHKa mah HaaeMHoü cTaHuww.

KAB-500TI Moxei npuMeHBTbca oahhohho, aaxinoM c ropn- 
aoHTaabHoro noneia, nnKupoBamiq, KaSpupoBanun, ahbm m 
HOHbio npw noflCBeTKe genu.

The KAB-500L carries a high-explosive warhead with a laser 
semi-active feathering homer. The bombs can be dropped one 
by one or in a salvo, in a horizontal flight, dive, or nose up atti­
tude onto targets laser-illuminated by the carrier - a Su-24M 
(Fencer), Su-32 (Flanker), or a MiG-27K (Flogger) - or by a 
special aircraft.

TaKTHKO-TexHkiMecKkie xapaKTepucruKM ■ Basic Characteristics

Kanuóp, Kr 500 Caliber, kg 500
Bbicora cópoca, km 1-5 Release altitude, km 1-5
OopocTb caMoneia npu cbpoce, km/h 850-1100 Carrier speed limits, km/h 850-1,100
ToHHOCTb HasefleHua Ha uenb (KBO), m 8,8 CPE, m 8.8
Macca, Kr: Weight, kg:

ÓOMÓbl 560 bomb 560

BH 460 warhead 460

BB 195 explosive 195

PasMepw ôoMôbi, mm: Dimensions, mm:
3,050AnuHa 3050 length

AnaMerp 450 diameter 450

pa3Max onepeHuq 750 fin span 750

KoppeKTupyeMaa aBnaunoHHaa óoMóa 
KA6-500Jir

The KAB-500LG 
guided aerial bomb

FlpeflHasHaHeHa ana nopaxenua HenoaBMXHbix HaaewiHbix 
M HaflBOflHbix ManopaaMepHbix nposHbix peneri Tuna xeneao- 
ÓeTOHHblX yKpblTMli, Xene3H0P0p0XHblX M PiOCCeiÍHblX MOC- 
TOB, BoeHHo-npoMbiujneHHbix obteKTOB, Kopabneri u TpaHC- 
nopTHbix cypoB Ha CToaHKax.

KA6-500nr ocHamena rupocTabminanpoBaHHori nonyax-

"TO

The bomb is used against stationary surface targets like con­
crete shelters, runways, railway and highway bridges, industrial 
installations, ships, and vessels.

Knacc1325 AsMaunoHHhie 6om&i Class1325Bor
Group 13 Ammunition and explosives



ABnanMOHHbie cpeaciBa nopaxeHMs Aerial ordnance

TMBHOíí nasepHoii rojioBKOii caMOHaBe,n,eHMfl m 4>yracHOü 60- 
eBoii HacTbK). BoMÖa npocia n HaaexHa b aKcnayaiapuM, 
npuMeHseTCs b cocíase KOMnneKCOB Boopyxenna ncipe6n- 
Teneìi-óoMÒapflnpoBinMKOB n miypMOBUKOB.

The KAB-500LG carries a high-explosive warhead with a 
gyro-stabilized laser semi-active homer, has a string reputa­
tion for simplicity, reliability, and compatibility with various 
fighter-bombers and assault aircraft.

TaKTHKO-TexHHHecKvie xapaKTepMCTWKM Basic Characteristics

Kannóp, Kr 500
Bbicoia cópoca, km 0,2-6
CKopocib caMoneia npu cópoce, km/h 720-1100
ToHHOCib HaeeaeHus Ha pens (KBO), m 7-10
Macca, Kr:

ÓOMÓbl 560
BH 460
BB 195

Bspbisaienb KOHiaKlHblM, c ipeMA
BwaaMM 3aMeaneHUA

PaaMepbi ÓOMÓbl, mm:
annua 2750
anaMerp 400
pa3Max onepeHMA 750

Caliber, kg 500
Release altitude, km 0.2-6
Carrier speed limits, km/h 720-1,100
CPE, m 7-10
Weight, kg:

bomb 560
warhead 460
explosive 195

Fuse impact with three
delayed-action
mechanisms

Dimensions, mm:
length 2,750
diameter 400
fin span 750

KoppeKTkipyeMan aBnaunoHHaR ôoMÔa 
KA6-500C-Ó co cnyTHWKOBbiM
HaBefleHneM

npeflHasHaseHa ann nopa- 
X6HMH HaSeMHbIX M HaflBOfl- 
Hbix ManopasMepHbix peneri 
Tuna CKnapoB, BoeHHO-npo- 
MblllineHHblX OÖbeKTOB, KO- 
paöneri Ha cioaHKax.

KA6-500C-3 ocHameHa 
annapaTypoii HaBeaeHnq ot 
cnyTHHKOBOti HaBMrapMOH- 
Hoti CMCTeMbi mOHACC/ 
HABCTAP h 4>yracHO-6eTO- 
HoboüHoií boeBoii sacTbio. 
CncTeivia HaBeaeHkin o6ec- 
neHHsaeT öoMöoivieiaHne 
no penaM, KOopanHaibi ko- 
Topbix sapanee MSBeciHbi, 
nn6o MoryT 6biib sapaHbi c 

The bomb is used against 
stationary surface targets like 
concrete depots, industrial 
installations, ships and vessels.

The KAB-500S-E carries a 
high-explosive/concrete- 
piercing warhead and is guided 
using the GLONASS/NAVSTAR 
global positioning system. The 
target coordinates are prede­
fined before the sortie or fed in 
by the pilot when airborne.

óopia Hocmens b npopecce noaroiOBKM k npmvieHeHHio.
Bomba npHMeHseTCH s cocíase KOMnaeKCOB BoopyxeHMH 

MCipeömeneM-öoMÖappnpoBipMKOB m nnypivioBnKOB Kpymo- 
cyiOHHO, b tom HHcne b cnoxHbix MeieoycnoBMBx.

The KAB-500S-E 
satellite-guided 
aerial bomb

The bomb has an all-weather 
day/night capability and is com­
patible with various fighter­
bombers and assault aircraft.

TaKTMKO-TexHMMecKiie xapaxiepucTHKM

Caliber, kg
Release altitude, km
Carrier speed limits, km/h
CPE, m
Weight, kg:

Bomb, max
warhead, min

Fuse

Basic Characteristics

Kannóp, Kr
Bbicoia cópoca, km
CKopocib caMoneia npn côpoce, km/h
ToHHOCib HaBeaeHMA Ha penb (KBO), m 
Macca, Kr:

ÓOMÓbl

BH
BapbiBaienb

PaaMepbi öoMöbi, mm: 
annua 
awaMerp KOpnyca 
pa3Max onepeHMA

500 
0,5-10 
550-1100 
5-10

He óonee 500
He Menee 380
KOHiaKlHblñ, c ipeMs
BpqaMH 3aMefljieHMA

3000
350-400
750

Dimensions, mm: 
length 
body diameter 
fin span

500
0.5-10
550-1,100
5-10

500
380
impact with
three delayed-action 
mechanisms

3,000
350-400
750

Fpynna 13 BoenpMnacbi, doesbie nacTH palter u aapbiBHarbie oemecrea Group 13 Ammunition and explosives



KoppeKTnpyeMbie aBwauuoHHbie 6oM6bi Guided Aerial Bombs

KoppeKTupyeMbie aBnaquoHHbie 
ôOMÔbi KAB-1500Kp, 
KAB-1500Kp-Flp, KAB-1500Kp-Ofl

npeflHasHaueHbi ana nopaxenna HaseMHbix m HaABOAHbix 
peneü:

- KAB-1500Kp - MaaopaaiviepHbix, Tuna xeaesoöeTOHHbix 
yKpbiTMùi (XBY), xene3HOAopoxHbix m wocceiiHbix moctob, 
BoeHHO-npoMbiujneHHbix oöbeKTOB, Kopabneii m TpaHC- 
nopTHbix cyflOB, cKjiaflOB öoenpnnacoß, xene3HOAopox- 
Hbix y3AOB;

- KAB-1500Kp-Tlp - HenoflBuxHbix ManopaswepHbix oco- 
60 npouHbix M samyöaeHHbix: XBY ycuneHHoro Tuna, ko- 
MaHflHbix nyHKTOB, CKnaflOB aflepHOro opyxnri;

- KAB-1500Kp-Oß - HenoflBuxHbix, Tuna xene3HOAopox- 
HblX M UJOCCeiÍHblX MOCTOB, BOeHHO-npOMblUJJieHHbIX 06b6K- 
TOB, KopaßneCi m TpancnopTHbix cyflOB, ckabaob öoenpuna- 
COB, xeae3HOflopoxHbix yanoB, onopHbix nyHKTOB, b tom hhc- 
ne yxpbiTbix b CK/iaflKax mccthoctm.

BoMöbi ocHameHbi TeoeBM3MOHHo-KoppenAHMOHHOM rCH. 
Ohm npMMeHHiOTCH b cocTaee KOMnneKCOB BOOpyxeHMa ca- 
MOneTOB 4>POHTOBOM aBMapMM - MCTpeÖMTe/ieM-ÖOMÖapAM- 
POBLUMKOB M UJTypMOBMKOB AH6M, B yCAOBMAX BM3yaAbHOM BM- 
AMMOCTM, C r0pM30HTaJlbH0r0 nOASTa M nMKMpOBaHMB.

The KAB-1500Kr, KAB-1500Kr-Pr, 
KAB-1500Kr-OD guided 
aerial bombs

The KAB-1500Kr is used against smaller targets like con­
crete shelters, railway and highway bridges, industrial installa­
tions (e.g. ammunition depots or railway junctions), ships, ves­
sels.

The KAB-1500Kr-Pr is used against harder targets like rein­
forced concrete dug-in shelters, command posts, and nuclear 
storages.

The KAB-1500Kr-OD is used against well-enclosed targets 
like concrete shelters, railway and highway bridges, industrial 
installations (e.g. ammunition depots or railway junctions), 
ships and vessels in hard 
terrains.

The bombs carry a TV 
homer and can be 
dropped from various 
fighter-bombers and 
assault aircraft without an 
all-weather day/night 
capability.

TaicrwKO-TexHWHecKMe xapaicrepMCTWKM

Kannôp, kt 1500
BbicoTa cßpoca, km 1-8
CKopocTb caMoneTa npui cöpoce, km/m 550-1100
ToHHOCTb HaseAeHkia Ha uens (KBO), m 4-7
ycnoBua npnMeHeHMA npu ypoBHe 

ocBemeHHOCTM 
50-10000 /iK

Macca, kt:
6om6w 1525
BH:

KAB-1500Kp 1170
KAB-1500Kp-np 1100
KAB-1500KP-OA 1170

BB:
<|>yracHOM BH 440
npOHHKaiomeìi BH 210
oöbeMHO-AeTOHupyioineM BH 650

BspbiBaTenb KOHTaKTHbIM, C TpeMA 
BUAaMM saMeAneHMA 
(KAB-1500KP, 
KAB-1500Kp-np), 
MrHOBeHHoro asmctbua 
(KAB-1500Kp-Ofl)

Pa3Mepw ôoMôbi, mm:
AnuHa 4630
AuaMeTp 580
pa3Max onepeHum

3aKpblTOe 850
pacKpbiToe 1300

Basic Characteristics

Caliber, kg 1,500
Release altitude, km 1-8
Carrier speed limits, km/h 550-1,100
CPE, m 4-7
Illumination limits 50lx to 10,000lx
Weight, kg:

bomb 1,525
warhead:

KAB-1500Kr 1,170
KAB-1500Kr-Pr 1,100
KAB-1500Kr-CD 1,170

Explosive:
High-explosive warhead 440
Concrete-piercing warhead 210
Fuel-air-explosive warhead 650

Fuse impact with three 
delayed-action mecha­
nisms (KAB-1500Kr, 
KAB-1500Kr-Pr), 
impact instant-action 
(KAB-1500Kr-CD)

Dimensions, mm:
length 4,630
diameter 580
fin span:

folded 850
unfolded 1,300

1325 Bomba
Tpynna 13 Boenpxnacbi, ôoeatie nacra paner m BspusHawe aeuiecraa Group 13 Ammunition and explosives
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ABnanMOHHbie cpencTBa nopaxeHns Aerial ordnance

KoppeKTupyeMan aBnaunoHHaA óoMóa 
KAE-1500J1-0)

The KAB-1500L-F 
guided aerial bomb

npe,QHa3HaHeHa ana nopa- 
xeHHR HaaeMHbix npoHHbix 
peneíí Tuna BoeHHO-npo- 
MbituneHHbix oôteKTOB, xe- 
neaoSeTOHHbix yKpbiTnü, a 
TaKxe HaflBOflHbix penevi.

KAB-1500Jl-<t> ocHainena 
nonyaKTHBHoii nasepnovi 
c|>.niorepHoii ronoBKoCi caivio- 
HaBeaeHna n 4>yracHoii 6oe- 
bom sacTbio. OHa npnMeHaei- 
CH b cocTase KOMnneKCOB 
BoopyxeHMB caMO/ieTOB 
cJjpoHTOBOùi asnapnM Cy-24M, 
Cy-30MKI4, Cy-32 Mppyrwx.

The bomb is used against 
targets like concrete shel­
ters, industrial installations, 
and submerged targets.

The KAB-1500L-F carries 
a high-explosive warhead 
with a laser semi-active 
feathering homerand can be 
dropped from the Su-24M 
(Fencer), Su-30MKI/Su-32 
(Flanker) and other fighter­
bombers and assault air­
craft.

TaKTHKO-TeXHMHeCKMe XapaKTepMCTMKM

Kannôp, Kr 1500
Bbicoia cópoca, km 1-8
CKopocib caMoneia npn cfipoce, km/h 550-1100
ToHHOcib HaBefleHMA Ha pens (KBO), m 7-10
Macea, Kr:

ÓOMÓbl 1525
EH 1170
BB 440

Pa3Mepbi ÓOMÓbl, mm:
ATlMHa 4580
pnaMeip 580
pa3Max onepeHMA:

33KpblT0e 850
pacKpbiToe 1300

Caliber, kg 1,500
Release altitude, km 1-8
Carrier speed limits, km/h 550-1,100
CPE, m 7- 10
Weight, kg:

bomb 1,525
warhead 1,170
explosive 440

Dimensions, mm:
length 4,580
diameter 580
fin span:

folded 850
unfolded 1,300

KoppeKTiipyeMan aBnaunoHHaA óoMóa 
KAB-1500Jl-np

The KAB-1500L-Pr 
guided aerial bomb

npeflHasHaMena /pin nopaxenna HaseMHbix ManopasMep- 
Hbix oco6o nposHbix n 3arny6jieHHbix peneii Tuna xeneaoôe- 
TOHHbtX yKpblTMÜ, CKnapOB SflepHOrO OpyxnA, KOMaHflHblX 
nyHKTOB, a Taxxe HapBopHbix peneii.

KAB-1500Jl-np OTJiMHaeTCA ot KA6-1500/1-0 ti/ioom 6oe- 
BOii Mac™. Ona ocnaipeHa nonyaKTMBHOü nasepHoií Onio- 
repHorí ronoBKOií caMOHaBepeHMA n npOHHKaioipeñ SoeeoPi 
sacTbio.

KAB-1500/l-ílp npmvieHfleTCs b cocíase Boopyxenns ca- 
MoneioB OpoHTOBoií asnapnn Cy-24M, Cy-32 n ppyrnx. 
BoMba npOHkiKaei b rpym Ha rnybnny 10-20 m m npobHBaei 
xenesobeTOHHoe nepexpbune TonipMHOfí po 2 m.

The bomb is used against harder targets like reinforced 
concrete dug-in shelters, command posts, nuclear storages, 
and surface sea targets.

The KAB-1500L-Pr, a KAB-1500L-F 
upgrade, carries a concrete-piercing war­
head with a laser semi-active feathering 
homer. It is dropped from the Su-24M 
(Fencer), Su-32 (Flanker) and other fight­
er-bombers and assault aircraft and pene­
trates 10m to 20m of ground or up to 2m of 
concrete.



KoppeKTMpyeMbie aBnaiinoHHbie 6om6bi Guided Aerial Bombs

TaKTMKO-TexHHHecKwe xapaKTepwcTHKw Basic Characteristics

KanuSp, Kr 1500
BbicoTa côpoca, km 1-8
OopoCTb caMoneTa npu cbpoce, km/h 550-1100
ToHHOCTb HaBeaeHun Ha ue/ib (KBO), m 7-10
Macca, Kr:

ÖOMÖbl 1525
EH 1100
BB 210

PaaMepbi SoMÖbi, mm:
iUiMHa 4580
AuaMeTp 580
pa3Max onepeHwa:

3aKpblT0e 850
pacKpbiToe 1300

Caliber, kg 1,500
Release altitude, km 1-8
Carrier speed limits, km/h 550-1,100
CPE, m 7-10
Weight, kg:

bomb 1,525
warhead 1,100
explosive 210

Dimensions, mm:
length 4,580
diameter 580
fin span:

folded 850
unfolded 1,300

KoppeKTMpyeMbie aBuauwoHHbie óoMÓbi 
KAB-15OOnr-0-3, KAB-1500Jir-np-3, 
KAB-1500Jir-Ofl-3 c naaepHoii 
nipocTa6nnw3MpoBaHHOM TCH

The KAB-1500LG-F-E, 
KAB-1500LG-Pr-E, KAB-1500LG-OD-E 
guided aerial bombs (gyro-stabilized 
laser homer)

npeAHa3HaueHbi p/ia nopaxeurw HaæMHbix w HanBOßHbix penen: 
- KA6-1500Jir-<í>-3 - ManopasMepHbix, Tuna xenesoöeTOH- 

Hbix yxpbiTnñ (XE>y ), xenesHOAopoxHbix n tuocceÜHbix moctob, 
BoeHHO-npoMbiw.neHHbix oöteKTOB, Kopaöneii n TpaHcnopTHbix 
cyßos, CKJiaAOB öoenpnnacoe, xenesHoaopoxHbix ysnoß;

- KA6-1500Jir-np-3 - HenoflBMXHbix ManopasMepHbix 
0C060 npoHHbix n sarnyöneH- 
Hbix: XBy ycnneHHoro Tuna, 
KOMaHflHbIX nyHKTOB, CKTiaflOB 
wepHoro opyxna;

- KAB-1500nr-Ofl-3 - He- 
noflBMXHbix, Tuna xeneano- 
flOpOXHblX n luocceñHbix 
MOCTOB, BOeHHO-npOMblLU- 
neHHbix oöbeKTOB, Kopaóneñ 
n TpaHcnopTHbix cyaoB, ctcna- 
ßOB öoenpnnacoß, xenesHO- 
ZlopoxHbix ysnoB, onopHbix 
nyHKTOB, B TOM HHC/ie yKpbl- 
TblX B CKTiaflKaX MeCTHOCTM.

The KAB-1500LG-F-E is used against smaller targets like 
concrete shelters, railway and highway bridges, industrial 
installations (e.g. ammunition depots or railway junctions), 
ships, and vessels.

The KAB-1500LG-Pr-E is used against harder targets like 
reinforced concrete dug-in shelters, command posts, and 

nuclear storages.
The KAB-1500LG-OD-E is 

used against well-enclosed 
targets like concrete shelters, 
railway and highway bridges, 
industrial installations (e.g. 
ammunition depots or railway 
junctions), ships and vessels 
in hard terrains.

The bombs can be dropped 
from various fighter-bombers 
and assault aircraft.

TaKTMKO-rexHHHecKMe xapatorepMCTHKH Basic Characteristics

Kanwßp, Kr 1500 Caliber, kg 1,500
BbicoTa cópoca, km 1-10 Release altitude, km 1-10
CKopocTb caMonera npu cöpoce, km/h 550-1100 Carrier speed limits, km/h 550-1,100
ToHHOCTb HaBeaeHHH Ha uenb (KBO), m 4-7 CPE, m 4-7
Macca, kt: Weight, kg:

ÖOMÖbl 1525 bomb 1,525
BH: warhead:

KAB-i5oonr-o>-3 1170 KAB-1500LG-F-E 1,170
KAB-1500Jir-np-3 1100 KAB-1500LG-Pr-E 1,100
KAB-1500nr-Ofl-3 1170 KAB-1500LG-Cd-E 1,170

BB: Explosive:
4>yracHOÜ BH 440 high-explosive warhead 440
npoHMKaioineii BH 210 concrete-piercing warhead 210
oóbeMHO-aeTOHnpyioureíi BH 650 fuel-air-explosive warhead 650

Pa3Mepbi ôOMÔbi, mm: Dimensions, mm:
Annua 4580 length 4,580
AiiaMeTp 580 diameter 580
pa3Max onepeHHs: fin span:

3aKpbiToe 850 folded 850
pacKpbiToe 1300 unfolded 1,300
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ABnanMOHHbie cpeflCTBa nopaxeHkiA Aerial ordnance

KoppeKTupyeMaa aBnaunoHHaa ôoMôa 
LGB-250

The LGB-250 
guided aerial bomb

npeaHasHaneHa aim nopaxennn wnpoKOki HOMeHKnaiypbi 
HenoABMXHbix HaaeMHbix n Hap,BOAHbix peneii Tuna xeneSHOAO- 
pOXHblX MOCTOB, BOeHHO-npO- 
MbituneHHbix obteKTOB, Kopab- 
neñ n TpancnopTHbix cyAOB, a 
TaKxe TaKMX nerKoyasBMMbix 
peneri KaK caMoneibi Ha aapo- 
ApoMe, TaKTMHecKkie paKeibi 
Ha nycKOBbix yciaHOBKax.

LGB-250 ocHatpena nasep- 
HOki nonyaKTMBHOii TCH <|>nio- 
repHoro Tuna n ockojiohho- 
4>yracHOki boeBOki nacTbio. 
FlpkiMeHneTcn b cocíase kom- 
nneKCOB caivioneTOB 4>POHto- 
bom aBnapkiM.

The bomb is used against smaller targets like concrete 
shelters, railway and highway bridges, industrial installa­

tions, ships, vessels, and 
relatively soft targets like 
stationary aircraft and 
ready-to-launch missiles.

The LGB-250 carries a 
high-explosive/fragmenta- 
tion warhead with a semi­
active laser feathered homer 
and is compatible with vari­
ous fighter-bombers, tacti­
cal fighters, and assault air­
craft.

TaKTMKO-iexHWHecKHe xapaKiepMCTHKki Basic Characteristics

Kann6p, Kr 250
Bbicoia cópoca, km 0,5-6
CKopocTb caMoneia npn cöpoce, km/h 550-1100
ToHHOcib HaBeaeHHH Ha pena (KBO), m 3-10
Bspbiaaienb KOHTaKTHblií C ipeMA

BHflaMH 3aMea/ieHUA

Macca, Kr:
ÖOMÖbl 300
BH 250
BB 100

PaaMepbi 6oM6bi, mm:
Anma 2750
AnaMeip Kopnyca 300
paaMax onepeHMA 1100

Caliber, kg 250
Release altitude, km 0.5-6
Carrier speed limits, km/h 550-1,100
CPE, m 3-10
Fuse impact, three 

delayed-action 
mechanisms

Weight, kg:
bomb 300
warhead 250
explosive

Dimensions, mm:
100

length 2,750
body diameter 300
fin span 1,100

ripoTiiBOJiOAOHHaR KoppeKTupyeMaa 
aBuaquoHHaíi óoMÓa KAB-250-100 
«3aroH-1» (C3B)

npeAHa3HaseHa Ann nopa- 
xeHnn noABOAHbix aoaok Ha 
rnybnne ao 600 m, a TaKxe b 
noABOAHOM, nepncKonHOM 
nonoxeHkinx n nexaipwx Ha 
rpyHie.

flpHMenneTcn c npoikiBono- 
AOHHbix caMoneioB Ty-142 n 
BepToneioB Mn-14, Ka-28.

KoppeKTnpyeMan askiapHOH- 
Han npornBonopoHHan boMba c 
aKTkiBHOii rnppoaKycTkiHecKOki 
nenenrapneii omkiHaeicn Ma­
non CTOkIMOCTblO H BbICOKOñ 3<t>- 
<t>eKTk1BHOCTblO no CpaBHeHMIO c 
HeynpaBnneMOki npoikiBono- 
AO4HOÍÍ aBkiabowiboki (flJlAB).

BepoATHOCTb nopaxennn 
penn no cpaBHenmo c aena- 
boiviboñ Tuna nilAB Bbiiue b 1,2-1,5 pasa b ycnoBnnx MenKO- 
ro Mops (ao 200 m) m b 4-8 pas - Ha rnybkiHax ao 600 m.

Bo BpeM9 xpaneHMH boMba He Tpebyei cnepkianbHoro Texob-

The KAB-250-100 Zagon-1 (S3V) 
anti-submarine guided 
aerial bomb

The bomb is used against 
submerged (up to 600m 
underwater), periscoping, 
or grounded submarines. It 
carries an active hydroa­
coustic direction-finder, is 
compatible with specialized 
anti-submarine Tu-142 
(Bear) fixed-wing and 
Mi-14 (Haze)/Ka-28 
(Helix) rotary-wing air­
craft, and has a strong 
reputation for no-mainte­
nance storage capability 
and higher cost-to-per- 
formance ratio compared 
to unguided anti-subma­
rine bombs and depth 
charges. At shallow sea 

(up to 200m), the hit probability is 1.2 to 1.5 times, and at 
200m to 600m 4-8 times as high as that of unguided anti­
submarine weapons.

cnyxkiBaHkin n rampona.



KoppeKTMpyeMbie aBnaunoHHbie 6om6bi Guided Aerial Bombs

TaKTMKO-TeXHHHeCKHe XapaKTepMCTMKM Basic Characteristics

Kanuôp, Kr
ßßuxeHne Ha hoaboahom 
ysacTKe ipaeKiopHM

CKopocTb norpyxeHMA, m/c
Yron nnaHMpOBaHHn no BepTMKann, rpap.
PaAnyc aaxBaTa penn, m
CwcTeMa TpaeKTOpHoñ KOppexpun

riopaxaiomee Aencrsne BH

PacTBop AwarpaMMbi cwcreMbi 
KoppeKUMM TpaeKTopMM, rpafl.
Macca, Kr:

6om6m
BB

fljIMHa, MM

211

nofl AeiicTBneM 
cun rpaBHTauMu 
16,2
AO 60 
120 
aKTMBHaa
THApoaKycTHMecKan 
c <pa3OBoü neneHrapneCi 
KyMynsTMBHO- 
cpyracHoe

120

94
19
1300

Caliber, kg
Underwater propulsion force
Sinking speed, mps
Vertical gliding angle, deg., max
Target lock-on radius, m
Guidance system

Warhead

Guidance system field of view, deg.
Weight, kg:

bomb
explosive

Length, mm

211
gravity
16.2
60
120
active hydroacoustic 
direction-finding 
high-explosive/ 
shaped-charge
120

94
19
1,300

yneóHO-TpeHMpoBOHHasi 
KoppeKTupyeMa« aBnaóoMóa
KAS-500Kp-y

The KAB-500Kr-U 
training guided aerial bomb

npeAHasHateHa pnn BbipaöoTKu Ha- 
BbiKOB y neTHoro cocTaea no boeBOiviy 
npwvieHeHnio KAB-500Kp b uacrn Bbi- 
6opa penn, npupennBaHMs 6e3 côpoca 
ÓOMÓbl.

PeXMMbl COOTBeTCTByiOT peXMMaM 
öoeBoro npwMeHeHn« KAB-500Kp n 
KAB-500-Ofl, KAB-1500Kp - no Bbi- 
coTaivi mviHTapMM côpoca n CKopo- 
CTflM caMoneTa-HOCMTenq.

The bomb is used in no-release pilot 
and weapons operator training pro­
grams (target selection and lock-on 
skills) of KAB-500Kr employment.

The release altitude and carrier 
speed limits are the same as for oper­
ational KAB-500Kr, KAB-500-OD, and 
KAB-1500Kr bombs.

TaKTHKO-rexHMHecKHe xapatcrepncTHKn Basic Characteristics

KonwHecTBO BsneTOB-nocaAOK
Macca, Kr
ZLnnHa, mm

AO 100
85
1830

Service life, sorties, max
Weight, kg
Length, mm

100
85
1,830
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HEynPABJIHEMblE ABMAlfMOHHblE 
CPEACTBA nOPAMEHMH

HeynpasnseMbie aBMau,MOHHbie paxeTbi (HAP) abjuuotch 
BaxHoü cocTaBBflioLLieií aBuapMOHHoro BoopyxeHusi m npeA- 
Ha3HaHeHbi ahs petueHMa 3ap,aH b onepaTMBHOü 3OHe xjeííCT- 
bms <t>poHTOBoÉi aenauMM c ue/ibio nopaxeHua pasnuMHbix 
HaaeMHbix uenew.

B oTPMHMe OT HeynpaBnaeMbix paxeT HaseMHoro m Mopcxo- 
ro 6a3npoBaHnq k HAP cpeA^as/iseTCs, paß cnepucJjMMecKHx 
TpeßoBaHMM, oöycnoBneHHbix mx pasivietueHueM Ha hochtsjiax 
(jieTaTenbHbix annapaiax) m ycnoBMSMM mx npnMeHeHMm

- HW3Kan TeivinepaTypa MCTexaioiAMx rasos ana CHMxeHMs 
TenJioBoro BO3AewcTBMA Ha CMnoeyo ycTaHOBxy HOCMTens;

- Manas 3aflbiM/ieHHOCTb m spxocTb 4>a- 
xena Ans ncK/iiO4eHns ocnenneHMs neT- 
MHKa JieTaTenbHoro annapaTa, c xoTopo- 
ro BefleTca cipenböa, m oSecneneHMs 
BMsyanbHoro HaönioAeHMS 3a qeribio;

- MMHMMaPbHblM pa3Mep HaCTMLl TOn/lH- 
ea, BbiöpacbiBaeMbix n3 xaMepbi npn pa6o- 
Te flBMraiens, zine MCxniOHeHMS HaneceHMs 
noBpexfleHMii aneMeHTaM xoHCTpyxu,MM 
cmbobom ycraHOBKH m nnanepa HocwTens;

- OTCyTCTBne MJ1M MMHMMM33UMH OCKOn- 
KOB b 3aAHeü nonyc4>epe npw cpabaTbisa- 
hmm paxeTash obecneHeHHs 6e3onacHOCTM 
neTaTenbHoro annapaia npM cnyiaMHOM 
CTOBKHOBeHMH paxeT Ha TpaeKTopmi npw 
CTperibbe 3annoM;

- obecneseHHe besonacHOCTM Mcnonb- 
3OsaHHs paxeT b ycnosnsx WMpoxoro tom- 
nepaTypHoro AnanaaoHa oxpyxaxjtneM 
cpeflbi m aapoAHHaMMHecxoro HarpeBa;

- ycTOWHHBOCTb x LUMpoxoMy cnexTpy bm- 
bpoyflapHbix Harpysox, BO3HMxaK>iAMx npw 
nonere Ha noßBecxe HOCMTens.

B nocneBoeHHbie ro/jbi psaom opraHM- 
3aqMM (HUM-1, K6TM) öbuiM paapaöoTaHbi 
HAP x CMCTeMaM HeynpaBnseMoro aBwa- 
qwoHHoro paxeTHoro BOopyxeHws (HAPB) 
SonbLuoro w cpeAHero xann6poB, Mcno/ib- 
syiomne OTxpbiTbie noAeecxn (APC-152, 
C-24, C-25), a Taxxe ceMewcTBO Heynpas- 
nseMbix aBHaqnoHHbix paxeT xann6pa 57 mm 
Tuna C-5 co cxnaAbisaioiAUMCfl onepeHM- 
eM, BbiCTpenneaeMbix M3 saxpbiTbix nycxo- 
Bbix bnoxoB (7, 16m 32 TpybsaTbix HanpaB- 
nsKXAMx), 3amMmaiou4MX HAP ot B03Aew- 
CTBMs aapoAnnaMMHecxoro HarpeBa npn 
BO3POCLUMX cxopocTsx noneTa CaMOSeTOB.

B Aa/ibHeMiueM Ha CMeHy paxeTaM cmcto- 
Mbi C-5 npMLUBM 6onee MorymecTBeHHbie 
HAP xanMÖpa 80 mm (C-8), paspaóoTaHHbie 
«KOHCTpyXTOpCXMM 6wp0 TOHHOTO MaiUMHO- 
CTpoeHMS» (KBTM). flepsbie paxeTbi C-8 no- 
CTynMJiM Ha soopyxeHMe BBC b 1972 roAy-

Air-launched rockets are a key air weapon. They are used 
primarily by tactical aviation against surface targets. The 
requirements to air-launched rockets are different from 
those to sea- and surface-launched munitions because the 
outgoing gas jet has to be colder so as not to affect the car­
rier’s power plant; the jet has to be not as smoky and bright 
so as not to affect the pilot’s view of the battlefield; the 
amount and maximal size of particulate matter in the jet have 
to be diminished so as not to affect the airframe and power 
plant of the carrier; the amount and maximal size of warhead 
fragments in the rear hemisphere have to be diminished so
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HeynpaBJiaeMbie aenai4H0HHbie cpe/jCTBa nopaxenna Unguided aerial ordnance

B 1973 roay paôoTbi no coBepuieHCTBOBaHmo m pa3BHTnio 
CMCTeM HAPB ôbinn nepeaaHbi b I/Ihctmtvt npuK/iaanow 0n- 
3hkm (l/incp) MuHncTepcTsa MatuHHOCTpoeHMa (b h3ctob- 
mee BpeMB OAO «Mhcthtyt npnKnaAHoPi 0M3MKM» PocchFi- 
CKoro areHTCTBa no SoenpnnacaM), KOTopbiñ w npoAonxaeT 
paspaôoTKn b 3tom oônacTM b nacTOAiuee Bpeiviri.

as not to affect the carrier if several rockets fired in a salvo 
collide accidentally.

Safety and reliability requirements to these missiles have to 
be higher because of a broader operational temperature 
range, intensive aerodynamic heating, and vibration caused by 
the high speed of the carrier.

After the WWII, Soviet design bureaus (NII-1 and KBTM) 
developed heavy and medium air-launched rockets openly 
suspended to the wings (ARS-152, S-24, S-25) and, for faster 
jet aircraft, folding-fin 57-mm rockets S-5 fired from enclosed 
x7, x16, or x32 batches of launching tubes that protected the 
munitions from aerodynamic heating. In 1972, KBTM replaced 
the S-5s with more powerful 80-mm S-8s. A year later, the 
Applied Physics Institute of the Soviet Engineering Ministry 
took over as the air-launched rocketry developer. Renamed 
and incorporated as Applied Physics Institute of the Russian 
Ammunitions Agency, this institute is still the national leader in 
this area.

HeynpaenaeMbie aBnaunoHHbie paKeTbi 
CMCTeMbi HAPB C-8

NARV S-8 air-launched 
rockets

CncTeivia aeuauuoHHbix paxer 
C-8 ABraeTCB OCHOBHOM B KJiaC- 
ce HAPB n npHMenneTca npaK- 
TMHecKn 6e3 orpaHnsennñ co 
Bcex cymecTBytOLunx Tunos ho- 
cmenePi OpohtoboPÍ aenaunn.

B cncTewy HAPB C-8 bxoast 
cneunanbHbie nycKOBbie bnoKM 
opyflnñ n cobcTBeHHo Heynpa- 
BnseMbie patee™. B 3aBncnivio- 
cth OT Tuna HocwTenn MaKcn- 
ManbHbiñ ôoeKOMnneKT paxeT 
C-8 MOxeT cocTaeraTb ot 80 
eflUHup p/is BepToneroB n p,o 
160 - Ara caMoneTOB. Ha ca- 
MoneTax ncnonb3yioTCs bnoxn 
opyflnñ B8M1 n B8C7, Ha Bep- 
Toneiax - B8B20A h B8B7.

B HacToamee epeira ochob- 
Hyio HOMeHKnarypy HaxoAsmnx- 
ca Ha BOopyxeHwn HAP cocrae- 
raiOT paxeTbi ocHOBHoro (6oe- 
Boro) Ha3HaHeHMs C-8KOM, 
C-8BM, C-8AM, C-8T, C-8flO> 
M BcnoMoraTenbHoro (cneyM- 
anbHoro HasHanenna) C-8L(M, 
C-8-OM,C-8nM.

Bee ohm MMeiOT eAHHbiPi 
TBepAOTonnMBHbiñ paxeTHbiíí

c-snM C-SAM
SSPM S-8OM

C-SA0> 
S-8OF

C-SOM C-8BM
S-BOM S-8BM

C-8T C-SKOM C-8UM
S-8T S-8KOM S-STsM

ABwraTenb (PATT), C03AaHHbiPi Ha ocHOBe paapaôoTaHHOü b 
URO hoboPí TexHonornn H3roTOB/ieHira TOHXocieHHbix AeianePi 
nepeMeHHoro ceseHira motoaom uiTaMnosxH, oSecneMMBaio- 
tyePi MaccoBbiíí BbinycK HAP Ara CMCTeMbi HAPB C-8. Bo/ibtuoPi 
BKnaA b orpaboTxy h ocBoeHuie npon3BOACTBa yxaaaHHoro abm- 
raiera BHecmi «HWI/1 nonnMepHbix MaTepwanoB», «HeBbAHCXMPi 
MexaHnHecKMii 3aBOA», «KnpoBcxuiPi 3aB0A«CenbMaiu».

npn npoeKTMpoBaHMM paxeT C-8 HcnonbSoeaHbi HaynHbie 
AOCTMxeHMA b obnacTn 0H3MKH Bspbiea, xyMyraywn, AeTOHa- 
UMM, MexaHWKH cnnoujHbix cpeA, aopo- w ra3OAHHaMkixn, BHyy- 
peHHePi h BHeuiHePi 6aranc™xn. B npaxTnxy paspaboTxw HAP 
wnpoxo BHeApeHbi MeTOAbi MaTeMamHecxoro m 4>n3HHecxoro 
MOAe/iMpOBaHira OyHKU,MOHwpOBaHira 6oenpnnacoB, hto no3- 
BoraeT b xoAe BbiHMc/iMTe/ibHoro 3KcnepnMeHTa onpeAenuTb 
KOHCTpyKTHBHO-TexHonornHecKnPi o6/ihk nsAenwa h npoBO- 
AHTb napaMeTpunecKyio onTHMM3aymo ero xapaKTepucTWK.

The S-8 is a basic air- 
launched rocket system com­
patible with all types of tactical 
aircraft. It includes launchers and 
rockets, with the combat load 
ranging from 80 for helicopters 
(launchers B8V20A, B8V7) to 
160 for heavy fixed-wing aircraft 
(launchers B8M1, B8S7).

Operational air-launched 
rockets are classified into gen­
eral-purpose S-8KOM, S-8BM, 
S-8DM, S-8T, S-8DF and spe­
cialized (auxiliary) S-8TsM, 
S-8-OM, S-8PM. All these 
munitions are powered by 
solid-propellant engines for 
which the developer introduced 
a new press-forming produc­
tion technology to diminish 
costs and maximize reliability.

The S-8 was developed using 
the latest achievements of vari­
ous areas of physics and math­
ematical simulation to enable 
the use of modeling, rather than 
practical tests, in outlining the 
parameters and employment 
pattern of a future munition.
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ABnanMOHHbie cpeflCTBa nopaxeHus Aerial ordnance

TaKTHKO-TexHHsecKwe xapaKTepucTKKH

HAP ocHOBHOro Ha3HaneHnq

C-8KOM C-8T C-8BM C-8AM C-8A0
KanuSp, mm 80 80 68/80 80 80
flriMHa paKerbi, mm 
Macca. kt:

1535 1680 1510 1670 1680

paKerbi 11,3 15 15,2 11,6 13,4
EH 3,6 6,6 7,4 3,8 5,5
CHapaxeHMs 0,9 1,6 0,6 2,15 3,3

Tun EH KyMynnTMBHo- 
ocKonoHHaa

KyMynATMBHO- 
ocKononHae

npoHMKaioinafl OflC OCKOnOMHO- 
cpyracHafl c OflC

flanbHOCTb CTperibóbi, m 
MaKcnManbHae coöcTBeHHaa

1300-4000 1300-4000 1200-2200 1300-4000 1300-4000

CKOpOCTb, M/C 600 460 450 580 500
30<peKTUBHOCTb npoGneaer npoGusaei npoóMBaei TpOTnnOBblÜ TpornnoBbiri

350 mm 360-400mm 0,8 m 3KBMBaneHT aKBMBaneHT

Kanwöp, mm 
flnriHa paxeTbi, mm 
Macca, Kr:

paKerbi 
EH
CHapexeHne

SpoHM nofl 6poHM nocne xeneaoGeiOHa
yrnoM 30' AUHaMHHecKOii

3amnTbi

HAP BcnoMoraTe/ibHoro (cneqMa/ibHoro) HaaHaneHMa

C-8-OM C-8RM
80 80

1630 1625

12,1 12,3
4,3 4,5

1 2

CHapaxeHMA 
5-6 kt

CHapAXeHMA
6 kt

C-8UM
80

1600

12,3
4,5
2

Tun EH 
flanbHOCTb CTpenböbi, m

0CBeTHTe/ibHaa 
1300-4000

noMexoBaa 
2000-3000

uejieyKaaaienbHaR 
Zio 2200

MaKCMManbHaq coöcTBeHHae CKOpOCTb, m/c 570 560 600
OrprpeKTwBHOCTb cuna ceeta 2-106 Kfl 

b Tenerme 30 c
MMMTkipyeT BpeMA fleMCTBUA

jieTBTejibHbie annapaibi AbiMOBoro CHrnana
Bcex TwioB He Menee 3 mwh

Basic Characteristics

General-purpose air-launched rockets

S-8KOM S-8T S-8BM S-8DM S-8DF
Caliber, mm 80 80 68/80 80 80
Length, mm
Weight, kg:

1,535 1,680 1,510 1,670 1,680

rocket 11.3 15 15.2 11.6 13.4
warhead 3.6 6.6 7.4 3.8 5.5
charge 0.9 1.6 0.6 215 3.3

Warhead type shaped-charge/ 
fragmentation

shaped-charge/ 
fragmentation

penetration fuel-air- 
explosive

high-explosive/ 
fragmentation/ 

fuel-air-explosive
Effective range, m 1,300-4,000 1,300-4,000 1,200-2,200 1,300-4,000 1,300-4,000
Maximal own speed, mps 600 460 450 580 500
Action penetrates penetrates 360-400mm 

350mm of armor after
of armor at 30‘ reactive armor

penetrates 
800mm 

of concrete

TNT equivalent 
5-6kg

TNT equivalent 
6 kg

Specialized (auxiliary) air-launched rockets

S-8-OM S-8PM S-8TsM
Caliber, mm 80 80 80
Length, mm 1,630 1,625 1,600
Weight, kg:

rocket 12.1 12.3 12.3
warhead 4.3 4.5 4.5
explosive 1 2 2

Mission illumination electronic countermeasures target designation
Effective range, m 1,300-4,000 2,000-3,000 up to 2,200
Maximal own speed, mps 570 560 600
Action generates 2-106Cd imitates all types generates 3-min

for 30sec of aircraft target designation
smoke signal

Group 13 Ammunition and explosives
ani un ition and rocket ownpdoents



HeynpaBJiaeMbie aBMaiAMOHHbie cpe/jCTBa nopaxenna Unguided aerial ordnance

HeynpaBnneMbie aBuaquoHHbie paxeTbi NARV S-13 air-launched
CMCTeMbi HAPB C-13 rockets

FlpeflHasHaHeHbi ansi nopaxe- 
HU9 CaMOJieTOB, HaXOAHlUMXCA B 
xe/ie3o6eTOHHbix yKpbiiwax pas- 
nUMHblXTMnOB, B TOM HMCne M ycn- 
neHHbix, BbiBoaa H3 cipos Bfin 
aapozipOMOB, a laxxe ans yHMH- 
loxenus KOMaHflHbix nyHKTOB, y3- 
noB CBH3H n flpyrnx yKpenneHHbix 
OSbCKTOB.

CucTeMa HAPB C-13 bkaio- 
naeT nsTUCTBOnbHbm 6jiok 
opy/iuiví B-13J1 h ceMeiicTBo 
paxeT KannSpa 122 mm. nociy- 
nwna Ha Boopyxemie BBC b 
1989 ro,ay. Basoeaa paKeTa 
C-13 COCTOUT H3 BblC0K03Hep- 
reTMHHoro TBepAOionnHBHoro 
paxeTHoro ABuraiens n 6oe- 
BOÍ4 nacTU npoHMKaioLuero tu- 
na. B flanbHeiíLijeM Ha 6ase 
3T0ÍÍ paKOTbl 6bl.HH CO3A3Hbl 
HAP C-13T c TaHfleMHOui AByx- 
MOflynbHOil ôoeBOùi nacTbio 
npoHHKaioLuero Tuna, C-13O<t> 
M C-13,0,0 C OCKOHOHHO-Oy- 
racHoií (OO) h oôteMHO-aeTO- 
Hwpyiomeií (OflC) BH, npeflHa- 
3HaHeHHbiMM aha nopaxenwa 
OTKpbiTo pacnonoxeHHoii ner- 
KO6pOHMpOB3HHOii, AeiK0yA3- 
BWM0ÍÍ TeXHMKM M XUB0ÍÍ CMTIbl 
npOTMBHMKa.

OpwrwHanbHbie TexHunecKwe 
peweHHa, sanoxeHHbie b koh- 
CTpyKUHM ABHraiens m 6oesbix 
HacTeii HAP ceMeticTBa C-13,

The rockets are used against 
sheltered aircraft on airfields (incl. 
reinforced-concrete hangars), to 
destroy runways, C4I installa­
tions, and fortifications.

The S-13 system, opera­
tional since 1989, includes a 
five-barrel B-13L launcher and 
a family of 122-mm rockets. 
The basic S-13 rocket compris­
ing a high-power solid-propel­
lant jet engine and a concrete­
penetrating warhead was 
upgraded into the S-13T with a 
tandem warhead and into the 
S-130F and S-13DF with high- 
explosive/fragmentation and 
fuel-air-explosive warheads. 
The latter two versions are used 
against unshielded light armor 
and personnel.

The S-13 has always had a 
strong reputation for cost efficien­
cy, a key parameter for unguided 
weapons. While air assault is gen­
erally more effective and formida­
ble than a ground attack, the sheer 
firepower of one Su-25 assault air­
craft armed with a full load of high- 
explosive/fragmentation S-13s is 
comparable to that of several 
salvos of the well-known Grad 
MLRS.

The B8V7 joist-suspended 
launchers are also used for heli­
copter pilot training.

oóecneHMBaiOT pauwoHaabHoe
coseiaHHe OTHOcmeribHO hm3koií ctowmoctw 6oenpnna- 
COB (HTO TpaAMUUOHHO BB/lAHOCb OflHMM H3 OCHOBHbIX Tpe- 
ôoBaHwCi, npeflbBBnaeMbix k HAPB) m hx 6oeBoii 34>0eK- 
TMBHOCTW. flns cpaBHeHMA, orHeean moihb ujTypMOBmo 
Cy-25 c 0CK0H0HH0-<t>yracHbiMH HAP Tuna C-13 6e3 yneia 
npewMymecTB, xapaxiepHbix aas cpeflCTB BO3AyuJHoro Ha- 
naxieHwe, aKBusaneHTHa 3annaM HecKOAbKwx mbujhh PC30 
«F pa/i».

Baokm B8B7 BXOABT b cocías Boopyxenuin neiKwx w yne6- 
HO-6oeBbix BepToneTOB; pa3MemaioTCH Ha ôanoHHbix /jepxa- 
Tennx.

Bnn 20 m’

C-13 C-13T C-13 OO C-13fl<í>
Kann6p, mm 90/122 90/122 122 122
flnMHa pake™, mm 
Macea, kt:

2540 3100 2898 3120

paxeibi 57 75 69 68
BH 21 37 33 32
CHapsxeHMs 1,9 1,9+2,4 6,9 Macea CMeeu

14,6 Kr

Tun BH npoHUKaiemas npoHnKaioiuan 005 OflC
flanbHOCTb CTpenbóbi, m 1100-3000 1100-4000 1600-3000 1600-3000
MaKCUManbHaA COÔCTBeHHaS CKOpOCIb, M/C 650 500 530 530
3(t>4>eKTHBHOCTb npoÓMBaei 3 m rpyHia npoÓHBaeT 6 m rpyHia 450 OCKOHKOB TpOTnnoBbiü

m 1 m xeneaoôeTOHa n/iioc 1 m xene3o6eioHa, 
nnomaab paapytueHUA

no 25-35 r 
KaXilblM

3KBHBaneHT 
AO 40 kt

Tpynna 13 Boenpxnacbi, 6oeabie Haem paxeT m aapuBMaTbie aemecrsa Group 13 Ammunition and explosives
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ABnanMOHHbie cpeflCTBa nopaxeHMs Aerial ordnance

Basic Characteristics

of concrete runway

S-13 S-13T S-13OF S-13DF

Caliber, mm 90/122 90/122 122 122
Length, mm
Weight, kg:

2,540 3,100 2,898 3,120

rocket 57 75 69 68
warhead 21 37 33 32
explosive 1.9 1.9 + 2.4 6.9 14.6kg 

of explosive mix
Warhead type penetrator penetrator high-explosive/ 

fragmentation
fuel-air-explosive

Effective range, m 1,100-3,000 1,100-4,000 1,600-3,000 1,600-3,000
Maximal own speed, mps 650 500 530 530
Action penetrates 3m of ground + penetrates 6m of ground produces 450 TNT equivalent

1 m of concrete + 1 m of concrete, 
demolishes 20m’

25-35g 
fragments

up to 40kg

HeynpaBJineMan aBnaunoHHaa 
paKeTa C-24B

The S-24B 
air-launched rocket

npeflHasHaHeHa ¿via nopa- 
XeHMB BOeHHO-npOMblLUJieH- 
HblX OÔbeKTOB, JierKOÔpOHM- 
poBaHHOM m nerKoya3BMMOM 
TexHMKM, a TaKxe xmbom cm/ibi 
npoTMBHHKa. Taxeras HAP 
C-24B Kannöpa 240 mm MMeeT 
HaxtxannSepHyio ockoaohho- 
4>yracHyto öoeeyio lacTb. Ona 
noflBetuMBaeTCA Ha aBMapM- 
OHHbie nycKOBbie ycTpoMCTBa 
Any-68, paaMemeHHbie nofl 
KpbinoM caMo^eTa-HoewTenH.

The 240-mm rocket 
launched from the APU-68 
one-rocket pylon launch rail 
is used against personnel, 
light armor, installations, 
and fortifications. Carries 
an over-caliber high-explo- 
sive/fragmentation war­
head.

Basic CharacteristicsTaKTUKO-TexHunecKue xapaKTepucTWKn

KanuSp, mm 240 Caliber, mm 240
Tun nycKOBOro 6noxa (ycTpoMCTBa)

Any-68/1
410

Launch rail/rockets per rail APU-68/1
/KonMsecTBo paicer
MaxcMManbHaa CKopocTb, m/c Maximal speed, mps 410

Boesas sacTb OCKOnOHHO- Warhead high-explosive/

BpeMa noneTa Ha 8ktmbhom
(pyracHaa

Active stage duration, sec
fragmentation 
1.1

ysacTKe,c 1,1 Effective range, km 2-3ÁaribHOCTb cipenböbi, km 
ZÚiMHa paKeTbi, mm

2-3
2220

Length, mm 2,220

Macca, kt:
CHapaxeHHOü paxe™ 232

Weight, kg:
Rocket + warhead 232

BH 125 warhead 125

HeynpaB/ineMbie aBnaqnoHHbie paKeTbi C-25

S-25 air-launched rockets

Taxenbie HeynpaBnaeMbie parersi C-25 Kanußpa 266 mm 
nMeiOT HaAKanuöepHbie öoeebie naCTM ocKonoHHoro (C-25-0) 
mjim ocKonoMHO-<t>yracHoro (C-25-O<t>M) AeucTBnn. Ohm npu- 
MeHHiOTCH M3 OAHopa3OBbix uycKOBbix ycTpoMCTB fiy-O-25, KO- 
Topbie noABeiuMBaioTCfl Ha cranflapTHbie öanouHbie Aepxare- 
J1M, ycraHaBBMBaeMbie Ha noAkpsmbeBbie tohkm caMoneroB.

The heavy S-25 266-mm air-launched rockets carry over­
caliber fragmentation (S-25-0) or high-explosive/fragmenta- 
tion (S-25-OFM) warheads and are launched from the dispos­
able PU-O-25 pylon launch rails.
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HeynpaBJiaeMbie aBnaunoHHbie cpe/jCTBa nopaxeHHa Unguided aerial ordnance

HeynpaBBAeMan aBnaquoHHaa 
paKeTa C-25-0

The S-25-0 
air-launched rocket

npe/iHa3HaHeHa ans nopaxeHwn nerKoßpoHnpoBaHHOü n 
,nerKoysi3BMMoii tgxhmkh, a tskxc xhbom cnnbt npoTMBHMKa.

The rocket is used against light armor and personnel.

TaKTHKO-TeXHHHeCKMe XapaKTepWCTMKM Basic Characteristics

Kanußp/AuaMeTp, mm 266/420
Tun nycKOBOro 6noKa (ycrponcTea)/
KonnnecTBO paKeT, lut. ny-0-25/1
MaKCMManbHan CKopocTb, m/c 540
Boesan nacTb ocKonoHHan
BpeMs noneTa Ha aKTMBHOM ynacTKe, c 1,95-2,86
flanbHOCTbCTpenböbi, km 2-3
flnMHa paKeTbi, mm 3760
Macca, kt:

CHapnxeHHOñ paKeTbi 385
BH 151

Caliber/diameter, mm 
Launch rail/rockets per rail 
Maximal speed, mps 
Warhead
Active stage duration, sec 
Effective range, km 
Length, mm
Weight, kg:

Rocket + warhead 
warhead

266/420 
PU-0-25/1 
540 
fragmentation 
1.95-2.86 
2-3
3,760

385 
151

HeynpaBJiBeMBA aBnaunoHHaa paKeTa 
C-25-O0M

The S-25-OFM 
air-launched rocket

npe,o,Ha3HaHeHa ans nopaxenun BoeHHO-npoMbituneHHbix 
oöseKTOB, jierKoópoHupoBaHHoñ h aerKoya3BHiviorí tcxhukm, 
a TaKxe xmbow ennui npoTnsHnxa.

The rocket is used against light armor, personnel, and 
ground installations.

TaKTUKo-TexHWMecKwe Basic Characteristics

Kannöp/anaivieTp, mm
Tnn nycKOBOro SnoKa (ycrpoñCTBa)/ 
KO/iMHecTBO paxeT, LUT.
MaKcuManbHas CKopocTb, m/c
Boeeas nacib
BpeMfl noneia Ha 3kthbhom ynacTKe, c 
flanbHOCTb crpenböbi, km 
ßnuHa paKeTbi, mm
Macca, kt:

CHapsxeHHOñ paxeTbi
BH

266/340

ny-0-25/1
550

ocKonoHHO-rpyracHan
1,95-2,86
2-3
3560

380
150

Caliber/diameter, mm 
Launch rail/rockets per rail 
Maximal speed, mps 
Warhead

Active stage duration, sec 
Effective range, km 
Length, mm
Weight, kg:

Rocket + warhead 
warhead

266/340 
PU-0-25/1 
550
high-explosive/ 
fragmentation 
1.95-2.86 
2-3
3,560

380 
150
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ABnanMOHHbie cpeflCTBa nopaxeHMs Aerial ordnance

ABMaUMOHHbie ÓOMÓbl OCHOBHOrO HaSHaneHMA

General-purpose bombs

HeynpaBnaeMbie aBnau,MOHHbie SoMboBbie cpeacTea nopa- 
XeHMB (ABCfl) - OflMH M3 OCHOBHbIX KOMHOHeHTOB aBMapwoH- 
Horo BOopyxeHMS. ABCfl asnaiOTca 34>4?eKTMBHbiM cpeflCT- 
bom nopaxennq ninpoKoro Kpyra peneñ - ot xmbom cwabi po 
BOeHHO-npOMbltUneHHblX OÔbeKTOB m SpoHnpoBaHHoCi T6XHM- 
km. K Mx npeMMyipecTBaM, no cpasneHMio c ppyrMMM BM,o,aMM 
aBMapMOHHoro opyxMS, othochtch:

- BbicOKaa a<t>4>eKTMBHOCTb nopaxeHMa peneii;
- npaKTMMecKoe OTcyrcTBMe orpaHuneHMM no ycnosnsM 

Goeeoro npMMeneHMa; McnonbSOBaHMe ecex tmoob 6oe- 
Bbix HocMTenen;

- npocTOTa KOHCTpyxpMM m aKcnnyaTapMM;
- OTcyrcTBMe HeobxopuMOCTM npoBepenna pernaivteHT- 

Hbix paboT b TeueHne rapaHTMMHoro cpoKa xpanenna;
- OTHOCMTenbHO HM3K3H CTOMMOCTb;
- LUMpOKMe B03M0XH0CTM CepMMHOTO npOM3BO/J,CTBa.
ABCfl BKniosaiOT aBMapMOHHbie Somósi (AB) ochobho- 

ro m BcnoMoraTenbHoro HasHaneHMa, npMMeHaeMbie ca- 
MOCTOATenbHO MPM B COCTaBe pa3OBblX SOMÔOBblX Kac- 
cer (PBK) m KOHTeMHepoB ManorabapMTHbix rpysos yHM- 
sepcanbHbix (KMFV), m 3axMraTenbHbie 6aKM (3B). AB 
ocHOBHoro Ha3HaMeHMA no BM/iy nopaxaiomero peiiCT- 
bmb m TMny noppaspenaiOTCA Ha: ocKonoHHbie (OAB), oc- 
KonoHHO-<t>yracHbie (0<t>AB), <f>yracHbie (<t>AB), obbewi- 
HO-peTOHMpyiomMe (O/1AB), 6eroHo6oMHbie (BeTAB), 
npoTMBOTaHKOBbie (FITAB), 3axMraienbHbie (3AB), <$>y- 
racH0-0CK0Ji0HH0-3ax<MraTenbHbie (<t>O3AB), ockoaoh-
Ho-<t>yracHo-3axMraTenbHbie (O03AB), npoTMBonopoHHbie 
(DJ1AB). PBK CHapaxaiOTCs ocko/iomhsimm, óeTOHOÓOMHbiMM, 
npOTMBOiaHKOBbiMM, caMonpnpe/iMBaiOLpMMMca, 3axnraTenb- 
HblMM M flpyrMMM ÓOeBbIMM 3/ieMeHTaMM. ABMapMOHHbie 6oe- 
npnnacbi BcnoMoraTenbHoro HaananeHMa no npMMeHeHMio m 
TMny noppaapennioTCB Ha: aenaSoiviôbi cBernipMe (CAB), 4>oto- 
rparJiMHecKMe (OOTAB), opMeHTMpHO-CMrHanbHbie (flOCAB, 
HOCAB), opMeHTMpHO-MopcKMe (OMAB), npaKTMHecKMe (flAB), 
arMTapMOHHbie (APMTAB); 3axMraTenbHbie 6aKM (3B); aapo- 
CTaTHbie npOTMBopapMonoKapMOHHbie KacceTbi (AÍ1K); aapo- 
CTaTHbie 3axMraTe/ibHbie KacceTbi (A3K); aapocTaTHbie cnaca- 
TeribHbie KacceTbi (ACK); aBMapMOHHbie cpepcTBa noxapOTy- 
LueHMs (ACPI); ManoraSapMTHbie mmujohm (M6, M6T), KOTopbie 
TaKxe Mcno/ibsyiOTCB b CHapaxeHMM PBK-500Y.

Unguided air bombs represent one of the main components 
of airborne weapons. Air bombs are an effective means of 
destruction of a wide range of targets: from manpower to mil­
itary-industrial installations and armored vehicles. As com­
pared to other airborne weapons they have the following 
advantages:

- high efficiency of target destruction;
- practically no limitations as to the conditions of combat 

employment; suitability for all types of air carriers;
- simple construction and operation;
- no need for the performance of scheduled maintenance 

within the guaranteed storage life;
- relatively low cost;
- good opportunities for the quantity production.
Air bombs include general- and auxiliary-purpose bombs 

used independently or as bomb loads in cluster bombs and 
dispensers, and incendiary containers. As to the type and 
destructive effect, general-purpose bombs are divided into 
fragmentation bombs (FB), high-explosive fragmentation 
bombs (HEFB), high-explosive bombs (HEB), fuel-air explo­

sive bombs (FAEB), concrete-piercing 
bombs (CPB), anti-tank bombs (ATB), 
incendiary bombs (IB), high-explo­
sive-fragmentation-incendiary bombs 
(HEFIB), fragmentation-high-explo- 
sive-incendiary bombs (FHEIB) and 
anti-submarine bombs (ASB). Cluster 
bombs are fitted with fragmentation, 
concrete-piercing, anti-tank, self-aim­
ing, incendiary and other submuni­
tions. Auxiliary air bombs, as to their 
types and employment, are classified 
as flare bombs (FIB), photoflash 
bombs (PhFB), marking bombs (MB), 
marking marine bombs (MMB), prac­
tice bombs (PB), leaflet bombs (LB); 
incendiary containers (IC); balloon 
anti-radar clusters (BARC), balloon 
incendiary clusters (BIC), balloon res­
cue clusters (BRC); airborne fire-fight­
ing means (AFFM) and small-size tar­
gets (M6, M6T), which are also used in 
the RBK-500U cluster bomb.
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HeynpaBJiaeMbie aBnaqnoHHbie cpeqcTea nopaxenna Unguided aerial ordnance

OyracHaa aBkiaquoHHaa 6oM6a 
0AB-9OOO M-54

FAB-9000 M-54 
high-explosive bomb

npeAHasHaneHa ana nopaxerw BoeHHO-npoMbiwneHHbix 0 <f>a- 
6pMHH0-3aB0flCKHx 3AaH0ü c xene3o6eTOHHbiM0 nepeKpbrrnAMn.

Designed to destroy military-industrial installations and fac­
tory buildings with reinforced concrete floors.

TaKTWKO-TexHWHecKMe xapatcrepncTHKH Basic Characteristics

Macca, Kr:
ÖOMÖbl
BB (T3)

Pa3Max CTaSwnnaaTopa, mm
XapaKTep0CT0MecKoe epeMH naxteHMs, c 
fnyóuHa npoHMKannfl AB b rpyHT, m 
BapbiBaTenn:

MapKM

KOPHHeCTBO, HIT.
PexMMbi npuMeHeHws:

Bbicora, m
CKOpOCTb, KM/H

9407 
4297
1504
20,46 
11,9

BflB-1, BflB-2, 
AB-139
3

16000
1200

Weight, kg:
bomb
explosive (TNT equivalent)

Fin span, mm
Characteristic time of fall, sec
Soil penetration depth, m 
Fuses:

types

quantity
Conditions of use:

altitude, m 
speed, km/h

9,407 
4,297
1504
20.46
11.9

VDV-1, VDV-2,
AV-139 
3

16,000 
1,200

(byracHaa aBviauMOHHan ôoMôa 
0A5-5000 M-54

FAB-5000 M-54 
high-explosive bomb

npeflHasHaneHa w nopa- 
xeHMB BoeHHo-npoMbituneH- 
Hbix coopyxeH0ki 0 cJrabpMH- 
HO-3aBO,QCKMx 3aaH0ìi c 6e- 
TOHHblMH nepekpblTWBIVIM.

Designed to destroy mili­
tary-industrial installations 
and factory buildings with 
concrete floors.

TaKTHKO-TexHMMecKMe xapaxTepncTuxn Basic Characteristics

Macca, kc:
ÔOMÔbl
BB (T3)

PasMax CTaönnnsaTOpa, mm
XapaKTepMCTMHecKoe BpeMA naxteHns, c
BspbiBaienn:

MapKM

KonnnecTBO, lut.
PexMMbi npMMeHeHMA:

BblCOTa, M
CKOpOCTb, KM/H

5247 
2210,6 
1330
20,59

BflB-1, BflB-2, 
AB-139 
3

16000
1200

Weight, kg:
bomb
explosive (TNT equivalent) 

Fin span, mm
Characteristic time of fall, sec 
Fuses:

types

quantity
Conditions of use:

altitude, m
speed, km/h

5,247 
2,210.6 
1,330
20.59

VDV-1, VDV-2, 
AV-139
3

16,000 
1,200

Tpynna 13 Boenpmtacbi, fioeebie uacm paner h eapbisHarbie samecraa Group 13 Ammunition and explosives
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ABnanMOHHbie cpeacTBa nopaxeHua Aerial ordnance

OyracHan aBuaquoHHan óoMóa 
0AB-3OOO M-54

FAB-3000 M-54 
high-explosive bomb

npe/jHasHaMena ana nopaxenns ropoacKnx h npoMbiw- 
neHHbix coopyxeHMM, xenesHoaopoxHbix ysnoB, CKjiaaoB n 
apyrnx noaoÖHbix peneri.

Designed to destroy urban and industrial installations, rail­
way junctions, depots and other similar targets.

TaKTHKO-rexHusecKHe xapaxrepvn Basic Characteristics

Macca, kt:
ÔOMÔbl 3067
BB (T3) 1387

KoarptpnpneHT HanonneHua, % 45
XapaKTepncTMHecKoe epeMa naaeHna, c 
BapbiBarenn:

20,55

MapKM BAB-1, BflB-2, 
AB-139

KonnnecTBO, lut. 3
PexMMbi npnMeHeHMs:

BblCOTa, M 16000
CKOpOCTb, KM/H 1200

Weight, kg:
bomb 3,067
explosive (TNT equivalent) 1,387

Volumetric efficiency, % 45
Characteristic time of fall, sec 20.55
Fuses:

types VDV-1, VDV-2,
AV-139

quantity 3
Conditions of use:

altitude, m 16,000
speed, km/h 1,200

OyracHan aBnaLinoHHaq óoMóa 
0AB-15OO M-54

npeflHasHaseHa ana nopa- 
xeHnn ropoacKHX n npoMbini- 
neHHbix coopyxeHwü, anra- 
poB n nopTOBbix coopyxeHMki, 
a TaKxe coopyxenuui BoeHHO- 
noneeoro Tuna 6es xeneso- 
óeTOHHbix nepeKpbiTMü.

Designed to destroy urban 
and industrial installations, 
hangars and port facilities 
and field fortifications with­
out reinforced concrete 
floors.

TaKTHKO-TeXHMHeCKWe XapaXTepMCTHKM

FAB-1500 M-54 
high-explosive bomb

Basic Characteristics

Macca, kt: Weight, kg:
ÖOMÖbl 1550 bomb 1,550
BB (T3) 675,6 explosive (TNT equivalent) 675.6

KoarpcpnuneHT HanonHenns, % 43,5 Coefficient of fullness, % 43.5
XapaKTepncTnneCKOe BpeMs naaeHna, c 
BspbiBaTenn:

20,65 Characteristic time of fall, sec 
Fuses:

20.65

MapKM AB-139, BAB-1, 
BAB-2, ABAm, 
AB-ia/y

types AV-139, VDV-1, 
VDV-2, AVDm, 
AV-1 d/u

KonnnecTBO, wt.
PexuMbi npnMeuennn:

2 quantity
Conditions of use:

2

BblCOTa, M 25000 altitude, m 25,000
CKOpOCTb, KM/H 700-2500 speed, km/h 700 to 2,500



HeynpaBJiaeMbie aenai4H0HHbie cpeqcTea nopaxenna Unguided aerial ordnance

OyracHaa aBnaunoHHa« ôoMÔa 
0AB-15OO T

FAB-1500 T 
high-explosive bomb

npeflHasHaHeHa aha nopa- 
xenna 6aa aanycKa mbxxoh- 
TMHeHTanbHbix ôannucTMHe- 
CKMX paxeT, xenesHOAOpox- 
Hbix yanoB, moctob, npoMbini- 
neHHbix M aasoACKnx coopy- 
XeHUÍÍ, BOeHHO-MOpCKMX 6a3, 
Kopaönew n TpaHcnopTHbix 
cyflOB Bcex xnaccoB.

Designed to destroy inter­
continental ballistic missile 
bases, railway junctions, 
bridges, industrial facilities 
and factory buildings, naval 
bases, ships and transports of 
all classes.

Basic CharacteristicsTaKTKKO-TexHMHecKMe xapaKrepricTUKH

Macca, xr: Weight, kg:
ÖOMÖbl 1488 bomb 1,488
BB (T3) 870 explosive (TNT equivalent) 870

KoacjxpriuMeHT Hanonnenna, % 17,1 Coefficient of fullness, % 17.1
XapaxTepriCTnnecxoe spewa nanenna, c 
BapbiBaienn:

20,47 Characteristic time of fall, sec 
Fuses:

20.47

Mapxn AB-139, 
ABV-3TM-139

types AV-139, 
AVU-ETM-139

xonusecTBO, lut.
PexMMbi npnMenenriA:

2 quantity
Conditions of use:

2

BblCOTa, M 25000 altitude, m 25,000
CXOpOCTb, XM/h 700-2500 speed, km/h 700 to 2,500

OyracHan aBMaquiOHHan óoMÓa 
0A5-15OO-25OOTC

FAB-1500-2500TS 
high-explosive bomb

flpeAHa3HaHeHa abb nopa- 
xenrm peneri, nMeioiprix 
npoHHbie xeneaoöeTOHHbie 
nepexpbiTMB TonmnHori He 
Menee 2,5 m.

Designed to destroy targets 
having strong reinforced con­
crete floors at least 2.5 m 
thick.

TaxTMKO-TexHMsecKMe xapaxTepncTHKH Basic Characteristics

Macca, xr: Weight, kg:
ÔOMÔbl 2151 bomb 2,151
BB (T3) 436 explosive (TNT equivalent) 436

Ko3(t><t>rii4neHT HanonHeHMA, % 17,1 Coefficient of fullness, % 17.1
XapaKTepncTriMecxoe speMA naaeHMA, c 20,47 Characteristic time of fall, sec 20.47
BapbiBaTenn: Fuses:

Mapxa AB-139 type AV-139
xonnnecTBO, lut. 2 quantity 2

PexHMbi npiiMeHeHUA: Conditions of use:
BblCOTa, M 20000 altitude, m 20,000
CXOpOCTb, XM/4 AO 1500 speed, km/h 1,500, max.

(pyracHaa aBuaqnoHHaíi ÓoMÓa 
0AB-5OO M-62

npeAHa3HaHena a/ia nopaxenna BoeHHO-npoMbituneHHbix 06b- 
exroB, xene3HOAOpoxHbix y3noB, nerxoôpOHnposaHHOM ri nerxo- 
yB3BMMori TexHnxn, Boenno-noneBbix coopyxeHMÍí n xriBofi cruibi.

FAB-500 M-62 
high-explosive bomb

Designed to destroy military and industrial installations, rail­
way junctions, lightly armored and soft-skinned materiel and 
field fortifications and to annihilate manpower.



ABnanMOHHbie cpeflCTBa nopaxemiH Aerial ordnance

ÆnaMeTp, mm
ÆnnHa, mm
Macea, Kr:

ÓOMÓbt
BB (T3)

ripMBefleHHbiíi pafluye «cnnoaiHOñ»
30Hbi nopaxeHMii / MaxcnManbHbiki
pafluye nopaxemia, m:

Ann nerK0yn3BMM0ii TexHUKM
Ana nerKoSpoHMpoBaHHOñ toxhukh

PexuMbi npnMeweHna:
BblCOTa, M
CKOpOCTb, KM/H

Tun B3pbiBaTena

400
2470

497
300

31-54/110-190 
15/55

570-12000 
500-1900 
yHHBepcanbHbiii, 
TepMOCTOÍÍKMií, 
MHepilMOHHO-peaKpM- 
OHHOrO neÜCTBMn, 
C 3/ieKTpMHeCKWM 
m MexaHnnecKMM
sanycKOM

Diameter, mm

Length, mm

Weight, kg:
bomb
explosive (TNT equivalent)

Reduced radius of full killing zone / 
maximum killing radius, m: 

for soft-skinned materiel

for lightly armored materiel

Conditions of use: 
altitude, m 
speed, km/h

Type of fuse

400

2470

497
300

31 to 54/110 
to 190 
15/55

570 to 12,000
500 to 1,900

universal, heatproof, 
inertia/reaction 
with electrical 
and mechanical 
triggering

OyracHan aBwauMOHHas óoMóa 
c MOAyneM nnannpoBaHUH w KoppeKqun 
OAB-500 M-62 c MflK

FAB-500 M-62 high-explosive bomb 
with gliding and correction 
module (GCM)

npeAHasHaneHa ají« no- 
paxeHMH eoeHHO-npoMbiLU- 
neHHbix oSbeKTOB, xenesHo- 
AOpoxHbix yanoB, nerKobpo- 
HnpoBaHHoCi m nerKoy93BM- 
MoCi TexHUKM, BoeHHO-none- 
BblX COOpyXeHMki M XHB0ÍÍ 
CMflbl.

ripmvieHBeTCfl bhb 30Hbi 
AeiicTBnq orHeBbix cpeflCTB 
OÓbeKTOBOM ÍIBO npOTMB- 
HWKa.

Designed to destroy mili­
tary and industrial installa­
tions, railway junctions, light­
ly armored and soft-skinned 
materiel and field fortifica­
tions and annihilate man­
power.

The bomb is used as a 
standoff weapon.



HeynpaBJiaeMbie aBaaqaoaabie cpeqcTBa nopaxeana Unguided aerial ordnance

TaKTWKO-TexHWHecKMe xapaxTepwcTMXM Basic Characteristics

flnaMeTp, mm 400
Pa3Max Kpbuibes, m 2
ßnnaa, mm
Macca, Kr:

2470

ÓOMÓbl c MTIK ae 6onee 540
BB(T3) 

npuBefleHHbiñ paAuyc «cnnoiuaoä»
300

30Hbi nopaxeanA / mbkc. pafluyc nopaxeana, m:
Ana nerKoyA3BMMoii TexauKu 31-54/110-190
Ans nerKOópoaupoBaaaoñ rexanxn 15/55

flaribaocib nycKa, m
PexuMbi npuMeaeaaa:

6000-36000

BblCOTa, M 200-10000
CKOpOCTb, KM/H 500-1100

Tan BspbiBarens yHWBepcanbHbiM, TepMo- 
CTOÍÍKWM, WHepLiWOHHO- 
peaKLiwoHHoro AeucTBUA, 
c aneKTpMHecKMM m Mexa- 
HMHeCKMM 3anyCKOM

Diameter, mm
Wing span, m
Length, mm
Weight, kg:

bomb w/GCM
explosive (TNT equivalent)

Reduced radius of full killing zone / 
maximum killing radius, m: 

for soft-skinned materiel

for lightly armored materiel
Launch range, m
Conditions of use:

altitude, m 
speed, km/h

Type of fuse

400
2 
2,470

540, max.
300

31 to 54/110
to 190
15/55
6,000 to 36,000

200 to 10,000
500 to 1,100 

universal, heatproof, 
creep/setback action, 
electrically and mecha­
nically started

cbyracHas aBnaqnoHHaa óoMÓa 
0AB-5OO M-54

FAB-500 M-54 
high-explosive bomb

npeAHasHaieHa Ana nopaxeann BoeHHO-npoMbituneHHbix 
oôbeKTOB, aerKoôpoHMpoBaHHoü m nerKoya3BMMoií TexHUKu, 
BoeHHO-noneBbix coopyxeHMÜ n xuboíí cunbi.

Designed to destroy military and industrial installations, 
lightly armored and soft-skinned materiel and field fortifica­
tions and annihilate manpower.

TaxTHKO-TexHHMecKwe xapaxTepucTHKH

AnaMerp, mm 450
XViuaa (6es BspbieaTens), mm 1500
Macca, Kr:

6oM6bi 469
BB(T3) 194

npMBeqeHHbiii paqnyc «cnjioiuaoii»
3OHbi nopaxeana / Maxc. paAnyc nopaxeaua, m:

Ann nerxoya3BHMOM rexHMKM 31-55/
130-200

Ann nerxo6poHnpoBaHHoCi TexauKki 15/77
PexnMbi npaMeaeauA:

cTY:
BbicoTa, m 50-500
CKOpOCTb, km/h 500-1150

6e3 TV:
BbicoTa, m 500-16500
CKopocTb, km/h 500-1200

Tun BapbiBarenn yHMBepcanbHbiii, TepMO- 
CTOÍÍKMM, MHepqnOHHO- 
peaKqnoHHoro asüctbua, 
c aneKrpnnecKUM n Me- 
xaHMHecKMM sanycKOM

Diameter, mm
Length (w/o fuse), mm
Weight, kg:

bomb
explosive (TNT equivalent)

Reduced radius of full killing zone / 
maximum killing radius, m:

for soft-skinned materiel

for lightly armored materiel 
Conditions of use:

with brake system:
altitude, m
speed, km/h

w/o brake system:
altitude, m
speed, km/h

Type of fuse

450
1,500

469
194

31 to 55/130 
to 200 
15/77

50 to 500
500 to 1,150

500 to 16,500
500 to 1,200 

universal, heatproof, 
creep/setback action, 
electrically and mecha­
nically started

Hacrw paner h BspsiBMaTbie seutecrsa Group 13 Ammunition and explosives



AsnanMOHHbie cpencTBa nopaxeHun Aerial ordnance

OyracHas aBuauHOHKan ÓoMÓa 
0AB-5OOT

FAB-500T 
high-explosive bomb

DpeflHa3HaHeHa aha nopaxenna BoeHHO-npoMbiiuneHHbix 
oöbeKTOB, xene3HOAopoxHbix ysnoB, nerKobpoHnpoBaHHOii 
n nerKoy«3BMMOii toxhukm, xmboíí cmibi.

Designed to destroy military and industrial installations, rail­
way junctions, lightly armored and soft-skinned materiel and 
annihilate manpower.

TaKTHKO-TeXHMHeCKMe XapaKTepWCTMKM Basic Characteristics

flMaMeip, mm
flnnHa, mm
Macca, Kr:

ÓOMÓbl
BB (T3)

npuBeaeHHbiii paanyc «cnnoniHOñ»
3OHbi nopaxeHnfl / MaKCUMa/ibHbiü
pannyc nopaxeHwq, m:

ana nerxoyR3BMMOii toxhukm
ansi nerKoôpoHMpoeaHHOü tcxhhkm

PexwMbi npnMeHeHMA:
BblCOTa, M
CKOpOCTb, KM/M

Tnn BspbieaTens

400
2470

477
256

40-60/135-200 
17/75

500-22000 
500-2500 
yHMBepcanbHbiii, 
TepMocTowxnii, 
MHepiinoHHO-peaKpn- 
OHHOrO AeÜCTBUA, 
c 3neKTpH4eCKUM 
n MexaHMHecKMM
3anycKOM

Diameter, mm
Length, mm

Weight, kg:
bomb
explosive (TNT equivalent)

Reduced radius of full killing zone / 
maximum killing radius, m: 

for soft-skinned materiel

for lightly armored materiel

Conditions of use:
altitude, m 
speed, km/h

Type of fuse

400
2,470

477
256

40 to 60/135 
to 200
17/75

500 to 22,000
500 to 2,500 

universal, 
heatproof, 
creep/setback 
action, electrically 
and mechanically 
started

OyracHan aBuaui/iOHHaa ÓoMÓa 
0AB-5OOLUH

npeAHasHaseHa abb nopaxeunn BoeHHO-npoMbiw.neHHbix 
oöbeKTOB, xenesHOAopoxHbix ys/iOB, nerKo6poHnpoBaHHoCi 
n nerKoyssBnivioki tcxhukh, cmiaAOB TCM m SoenpnnacOB.

FAB-500ShN 
high-explosive bomb

Designed to destroy military and industrial installations, rail­
wayjunctions, lightly armored and soft-skinned materiel, fuels 
& lubricants and ammunition depots.

Group 13 Ammunition and explosives
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HeynpaBJiaeMbie aBnaunoHHbie cpe/jCTsa nopaxenna Unguided aerial ordnance

TaKTHKO-TexHHHecKwe xapatcrepwcTMKW I Basic Characteristics

fluaMerp, mm 450 Diameter, mm 450
flnuHa, mm 2190 Length, mm 2,190
Macca, Kr: Weight, kg:

ÒOMÓbl 513 bomb 513
BB (T3) 328 explosive (TNT equivalent) 328

PexMMbi npHMenemiH: Conditions of use:
BblCOTa, M 30-12000 altitude, m 30 to 12,000
CKOpOCTb, KM/H 770-1500 speed, km/h 770 to 1,500

OyracHan aßnaunoHHa« ôoMôa 
O AB-500LU JI

FAB-500ShL 
high-explosive bomb

npexmasHaHeHa ana nopa- 
xeHMR BoeHHO-npoMbiujneH- 
HblX OÖbeKTOB, nerKOÖpoHn- 
poBaHHOM n nerKoya3BHMoti 
TeXHMKM, XMBOM CHJlbl.

Designed to destroy military 
and industrial installations, 
lightly armored and soft- 
skinned materiel and annihi­
late manpower.

TaKTuiKO-TexHkiHecKwe xapaKTepMCTWKU Basic Characteristics

flnaweTp, mm
ÄnnHa, mm
Macca, kt:

6om6w
BB (T3)

PexMMbi npuiMeneHna:
BblCOTa, M
CKOpOCTb, KM/H

Tnn BapbieaTenq

450 
2220

515 
328

30-1000 
550-1100 
yHMBepcanbHbiñ, 
TepMOCTOÜKMÙi, 
MHepilMOHHO- 
peaKirnoHHoro 
AeiiCTBun, c aneK- 
TpUHeCKMM
u MexaHMsecKnM 
aanycKOM

Diameter, mm

Length, mm

Weight, kg:
bomb
explosive (TNT equivalent)

Conditions of use:
altitude, m 
speed, km/h

Type of fuse

450

2,220

515
328

30 to 1,000
550 to 1,100

universal, 
heatproof, 
creep/setback 
action, electrically 
and mechanically 
started

(byracHaa aBnaquoHHa^ ôoMôa 
OAB-250 TC

FAB-250 TS 
high-explosive bomb

npeAHasHaneHa /yin nopaxenns coopyxeHnü noneeoro n 
ropoflCKoro mna c xene3o6eTOHHbiMn nepeKpbiTM«Mn toa- 
mMHOii AO 1 M.

Designed to destroy field and urban installations with rein­
forced concrete floors up to 1m thick.

Group 13 Ammunition and explosives



TaKTMKO-TeXHMHeCKWe XapaKTepuCTHKM Basic Characteristics

fluaMerp, mm
flanHa, mm

Macca, Kr:
ÓOMÓbl

BB (T3)
PexMMbi npuMeHeHua:

BbICOTa, M
CKOpOCTb, km/h

Tun B3pbieaTe/ia

300 
1500

256 
61,4

50-15000 
500-1500 
yHUBepcanbHbiü, 

TepMOCTOMKMM, 
MHepilMOHHO- 
peaKpwoHHoro 
fleiiCTBna, c aaeK- 

TpWHeCKWM M Mexa- 
HMHecKMM aanycKOM

Diameter, mm

Length, mm

Weight, kg:
bomb
explosive (TNT equivalent)

Conditions of use:
altitude, m 
speed, km/h

Type of fuse

300

1,500

256 
61.4

50 to 15,000
500 to 1,500

universal, 
heatproof, 
creep/setback 
action, electrically 
and mechanically 
started

OyracHan aBuauHOKHaa óoivióa 
0AB-25O M-54

FAB-250 M-54 
high-explosive bomb

npeAHasHaseHa /via nopa- 
xeHwa BoeHHO-npoMbiiuneH- 
HblX OSteKTOB, BOeHHO-nO- 
neBbix coopyxeHMM, nerxo- 
ya3BHMOli TeXHMKM H XMBOÜ 
Ckl/lbl.

Designed to destroy military 
and industrial installations, 
field fortifications, soft- 
skinned materiel and annihi­
late manpower.

TaKTMKO-TexHMHecKne xapaxTepncTuxn Basic Characteristics

flnaMerp, mm 325
flama (6ea B3pbiBaTeaq) c TV, mm 1795
flama 6e3 TV 1500
Macca, Kr:

ÓOMÓbl c TY 268
ßOMÖbi 6e3 TV 230
BB (T3) 97

PexnMbi npMMeneHm:

BbICOTa, M 500-12000
CKOpOCTb, KM/H 500-1200
C TOpMO3HblM yCTpOMCTBOM:

BbICOTa, M 50-500
CKOpOCTb, KM/H 500-1000

Diameter, mm 325
Length (w/o fuse) with brake system, mm 1,795
Length w/o brake system 1,500
Weight, kg:

bomb with brake system 268
bomb w/o brake system 230
explosive (TNT equivalent) 97

Conditions of use:
altitude, m 500 to 12,000
speed, km/h 500 to 1,200
with brake system:

altitude, m 50 to 500
speed, km/h 500 to 1,000
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HeynpaBJiaeMbie aBnaunoHHbie cpe/jCTsa nopaxenna Unguided aerial ordnance

OyracHaa aBMaqMOHHafl óorióa 
0AB-25O M-62

FAB-250 M-62 
high-explosive bomb

npeflHasHaHeHa ana nopa- 
xeHMA BoeHHO-npoMbiiuneH- 
Hbix oôteKTOB, nerKOÖpoHn- 
poBaHHoii n nerKoy93BMMoii 
TexHkiKM, BoeHHO-noneBbix 
coopyxeHHü n xnsoii cnnbi.

Designed to destroy military 
and industrial installations, 
lightly armored and soft- 
skinned materiel, field fortifi­
cations and annihilate man­
power.

TaKTHKO-TexHHHecKue xapaKrepucTHKM Basic Characteristics

ZtnaMeip, mm 300
/InnHa (6ea BapbiaaTena), mm 
Macca, Kr:

1924

ÓOMÓbl 227
BB (T9)

npnBefleHHbiñ pa/jnyc «cnnoujHoñ» 
3OHbi nopaxeHMB / MaKcnManbHbiñ 
paanyc nopaxeHnn.M:

149

fl/ra nerKoya3BMMoñ tbxhukh 27-45/100-195
Ans /ierK06p0Hnp0BaHH0ñ toxhukh 

PexMMbi npwMeHeHna:
12/60

BblCOTa, M 500-12000
CKOpOCTb, KM/H 500-2200

Tun B3pbiBaTena yHUBepcanbHbiii, 
TepMOCTOñKnñ, 
nHepunoHHO- 
peaKUMOHHOro 
fleñcTBMB, c sneK- 
TpunecKMM h Mexa- 
HHH6CKHM aanyCKOM

Diameter, mm
Length (w/o fuse), mm
Weight, kg:

bomb
explosive (TNT equivalent)

Reduced radius of full killing zone / 
maximum killing radius, m: 

for soft-skinned materiel

for lightly armored materiel
Conditions of use: 

altitude, m 
speed, km/h

Type of fuse

300
1,924

227
149

27 to 45/100 
to 195
12/60

500 to 12,000 
500 to 2,200 
universal, 
heatproof, 
creep/setback 
action, electrically 
and mechanically 
started

OcKOJiOHHO-cßyracHaa aBnaquoHKaa 
óoMÓa OOA6-500LUP

OFAB-500ShR 
high-explosive fragmentation bomb

lìpenHasHaneHa /loa nopaxennn caMO/ieTOB Ha OTKpbiTbix 
CTOAHKaX, CTapTOBbIX nO3MLlMM paKGTHblX yCT3H0B0K nojieBO- 
ro runa, öarapeü 3YPC, apTmuiepnn, aBTOTpaHcnopra, xe- 
ne3HOflOpOXHblX COCTaBOB.

Designed to destroy aircraft in open parking areas, field-type 
missile launching sites, air defense missile batteries, artillery, 
motor transport and railway trains.



ABnanMOHHbie cpeflCTBa nopaxeunn Aerial ordnance

TaKTWKO-TexHHHecKwe xapaxTepwcTHKM Basic Characteristics

/JwaivieTp, mm 450
.Anuria, mm 2500
KonnsecTBO SoeBbix nacTeñ, lut. 
Macca, kt :

3

ÔOMÔbl 509
BB(T3)

PexuMbi npMMeHeHns:
65 + 42 + 42

BbICOTa, M 50-500
CKOpOCTb, KM/H 750-1300

Twn B3pbiBaTens yHMBepcanbHbiii, 
TepMOCTOMKMM, 
WHepUWOHHO- 
peaKuwoHHOro 
AeiicTBMfl, c aneK- 
TpWHeCKMM M M6X3- 
HWHecKMM sanycKOM

Diameter, mm

Length, mm

Number of submunitions

Weight, kg:
bomb
explosive (TNT equivalent)

Conditions of use:
altitude, m
speed, km/h

Type of fuse

450

2,500

3

509
65 + 42 + 42

50 to 500
750 to 1,300 

universal, 
heatproof, 
creep/setback 
action, electrically 
and mechanically 
started

YHkiBepcanbHaH ocKonoHHO-c|jyracHasi 
aBMaqMOHHan óoMÓa 0<DA5-500y

OFAB-500U multi-purpose 
high-explosive fragmentation bomb

npeAHasHaueHa apa nopaxennn BoeHHO-npoivibiujneHHbix o6b- 
eKTOB, AerKOÖpOHHposaHHOii u nerKOyfl3BMMOñ tcxhukh, xene3- 
HOAopoxHbix ysnoB, BowcKOBbix ct>opTMcpMKau,MOHHbix coopyxe- 
Hnü, xhbom CMJibi. ObecnennBaeT Ha/inoBepxHOCTHoe MrHOBeH- 
HO-KOHTaKTHOe, 33Me/VieHH0e AeÜCTBMe.

Designed to destroy military and industrial installations, 
lightly armored and soft-skinned materiel, railway junctions, 
field fortifications and annihilate manpower. It provides for 
above-surface, superquick and delay action.

TatcrnKO-TexHMMecKne xapatcrepucTHKH laracteristics

flnaMeTp, mm 400
Annua, mm
Macca, kt:

2300

ÖOMÖbl 515
BB (T3)

npMBeaeHHbiñ paflwyc «cnnoiunoii 3OHbi» 
nopaxeuns / MaKCMManbHbiü panwyc 
nopaxeHKA, m:

230

Ans nerK0yA3BMM0ü tcxhukh 70-100/
160-215

Ann nerKoöpoHMpoBaHHOü tcxhmkh 29/75
npoHMKaiomaA cnocoöHocTb
(xenesoöeroH), mm 
PexnMbi npHMeHeHMn:

200

BbICOTa, M 50-8000
CKOpOCTb, KM/H 500-1350

Tun B3pbiBaTens yHMBepcanbHbiü, 
TepMOCTOÜKMÜ, 
nHepUMOHHO- 
peaKunoHHoro 
AeñcTBnA, c onex- 
TpnnecKnM n Mexa- 
HnnecKMM sanycKOM

Diameter, mm

Length, mm

Weight, kg:
bomb
explosive (TNT equivalent)

Reduced radius of full killing zone / 
maximum killing radius, m:

for soft-skinned materiel

for lightly armored materiel

Penetrating ability
(reinforced concrete), mm

Conditions of use: 
altitude, m 
speed, km/h

Type of fuse

400

2,300

515
230

70 to 100/160 
to 215
29/75

200

50 to 8,000
500 to 1,350

multi-purpose, 
heatproof, 
creep/setback 
action, electrically 
and mechanically 
started



HeynpaBJiaeMbie aenauMoriHbie cpe/jCTsa nopaxenna Unguided aerial ordnance

OcKOJiOHHO-4>yracHa$i aBwaunoHHaa 
óoMÓa O0AB-25OT

OFAB-250T high-explosive 
fragmentation bomb

npeflHa3HaHeHa /ma nopa- 
xeHM9 BoeHHo-npoMbiiuneH- 
HblX OÖteKTOB, JierKOÔpOHM- 
pOBaHHOÍÍ H ,nerKOyA3BMMOÜ 
TeXHMKM, Xene3HOflOpOXHblX 
COCTaBOB, XHBOÜ cnnbi.

Designed to destroy mili­
tary and industrial installa­
tions, lightly armored and 
soft-skinned materiel, railway 
trains and annihilate man­
power.

TaKTHKO-TeXHHHeCKMe xapaXTepMCTUKH Basic Characteristics

ßnaMeip, mm 300
Anuria, mm
Macca, kf:

2050

ÖOMÖbl 239
BB (T3)

PexMMbi npnMenennn:
137

BblCOTa, M 500-12000
CKOpOCTb, KM/H 500-2500

Tun B3pbiBaTenn yHWBepcanbHbiu, 
TepMOCTOHKWii, 
MHepLtMOHHO- 
peaKLtMOHHoro 
AewcTBuifl, c aneK- 
TpMHeCKWM 
h MexaHwnecKMM 
aanycKOM

Diameter, mm 300

Length, mm

Weight, kg:

2,050

bomb 239
explosive (TNT equivalent)

Conditions of use:

137

altitude, m 500 to 12,000
speed, km/h 500 to 2,500

Type of fuse universal, 
heatproof, 
creep/setback 
action, electrically 
and mechanically 
started

OcKOJiOHHO-$yracHa& aBnaunoHHan 
ÓoMÓa O0A5-25OLUH

OFAB-250ShN high-explosive 
fragmentation bomb

ripeflHa3HaHeHa aba nopaxenua BoeHHo-npoMbnuneHHbix 
oöseKTOB, nerKOÖpoHMpOBaHHOii m nerKoynsBUMoPi toxhukm, 
XHBOÜ cujibi.

Designed to destroy military and industrial installations, 
lightly armored and soft-skinned materiel and annihilate man­
power.

TaKTMKO-TeXHMHeCKMe xapaKTepMCTMKM Basic Characteristics

flnaweTp, mm
Anuria, mm
Macca, kf:

ÓOMÓbl
BB (T3)

PexMMbi npnMeHeHna:
BblCOTa, M
CKOpOCTb, KM/H

Tun B3pbieaTenn

325 
1965

268 
142

25-500 
530-1200 
yHMBepcanbHbiñ, 
TepMOCTOÜKMÜ, 
MHepunoHHO- 
peaKUMOHHoro 
aeñCTBnfi, c aneK- 
TpnnecKMM n Mexa- 
HMHeCKUMCKnM 
aanycKOM

Diameter, mm 325
Length, mm
Weight, kg:

1,965

bomb 268
explosive (TNT equivalent)

Conditions of use:
142

altitude, m 25 to 500
speed, km/h 530 to 1,200

Type of fuse universal, 
heatproof, 
creep/setback 
action, electrically 
and mechanically 
started



ABnanMOHHbie cpeflCTBa nopaxeHua Aerial ordnance

OcKonoHHO-cpyracHan aBnaqnoHHa9 
6oM6a O0AB-25OLUJ1

OFAB-250ShL high-explosive 
fragmentation bomb

npeflHa3HaMeHa ajih nopa- 
xeHwq nen<oyH3BMMoìi n ner- 
KO6pOHHpOBaHHOÍÍ TBXHUKH, 
BOeHHO-npOMblULlaeHHbIX O6b- 
eKTOB n >kubow cujibi.

Designed to destroy military 
and industrial installations, 
lightly armored and soft- 
skinned materiel and annihi­
late manpower.

TaKTHKO-TeXHHHeCKHe XapaKTepMCTMKM Basic Characteristics

fluaMerp, mm
flnuHa, mm
Macca, Kr:

6om6h
BB (T3)

PexuMbi npnMeHeHua:
BblCOTa, M
CKOpOCTb, KM/H

Tun B3pbisarena

325 
1965

266
137

30-1000
550-1200 

yHMBepcaribHbiü, TepMO- 
CTOMKMÜ, MHeppnOHHO- 
peaKuuoHHoro fleücTBue, 
c aneKTpnnecKnM u Me- 
xaHnnecKUM aanycKOM

Diameter, mm
Length, mm
Weight, kg:

bomb
explosive (TNT equivalent)

Conditions of use:
altitude, m
speed, km/h

Type of fuse

325
1,965

266
137

30 to 1,000
550 to 1,200 

universal, heatproof, 
creep/setback action, 
electrically and mecha­
nically started

OcKOJioHiHO-c|)yracHas aBnaunoHHa^ 
6oM6a O0AB-25O-27O

OFAB-250-270 high-explosive 
fragmentation bomb

npe.QHa3HaHeHa aba nopaxeHUfl BoeHHO-npoMbiiujieHHbix 
oóteKTOB, jierKOópoHMpoBaHHOM m nerKoyflßBWMOki toxhhkm, 
XWBOÍÍ CMBbl.

Designed to destroy military and industrial installations, 
lightly armored and soft-skinned materiel and annihilate man­
power.

Basic Characteristics

flnaMeip, mm 325
Anuria, mm 1456
Macca, Kr:

ÔOMÔbl 268
BB (T3) 94

ripnBeßeHHbiü paziuyc «cnnouiHOñ 30hw»
nopaxeHMA / MaKC. paauyc nopaxennn, m:

ana nerKoya3BMMoii rexmiKU 30-55/
150-240

Ana nerKoópoHupoBaHHoñ toxhukh 14/80
Tun B3pbiBaTena yHMBepcanbHbiM, TepMo-

CTOMKMM, MHepUMOHHO- 
peaKiAMOHHoro AeucTBuq, 
c aneKTpwHecKMM m Me- 
xaHMHecKMM aanycKOM

Diameter, mm 325
Length, mm 1,456
Weight, kg:

bomb 268
explosive (TNT equivalent) 94

Reduced radius of full killing zone /max 
killing radius, m:

for soft-skinned materiel 30 to 55/
150 to 240

for lightly armored materiel 14/80
Type of fuse universal, heatproof,

creep/setback action, 
electrically and mechan 
ically started

550



HeynpaBJiaeMbie aenai4H0HHbie cpeqcTBa nopaxenna Unguided aerial ordnance

OcKonoHHO-cpyracHafl aBnaquoHHafl 
60M6a OOAB-100-120

OFAB-100-120 high-explosive/ 
fragmentation bomb

npeAHasHaneHa aha nopaxenuin nerKoSpoHuposaHHoñ n 
nerKoyR3BMMOtí toxhukh, xmboíí cnnbi.

Designed to destroy 
lightly armored and 
soft-skinned materiel 
and annihilate man­
power.

Basic Characteristics

fluiaMerp, mm 273 Diameter, mm 273
Anima, mm
Macca, kt:

1065 Length, mm 1,065

ÖOMÖbl 123 Weight, kg:

BB (T9) 46 bomb 123

npneeaeHHbiii paawyc «cnnoujHOü 3OHbi» explosive (TNT equivalent) 46

nopaxeHua / MaKCMManbHbiñ pa/tnyc Reduced radius of full killing zone /
nopaxemm, m: maximum killing radius, m:

Ann nerKoynsBUMOü rexHUKu 25-45/100-160 for soft-skinned materiel 25-45/100-160
Ann nerKOópoHupoBaHHOií toxhukh 10/47 for lightly armored materiel 10/47

PexwMbi npnMeHeHMs: 
cTY: Conditions of use:

BbICOTa, M 50-500 with brake system:

CKOpOCTb, KM/H 500-1150 altitude, m 50 to 500
6e3 TY: speed, km/h 500 to 1,150

BbICOTa, M 500-15000 w/o brake system:
CKOpOCTb, KM/H 500-1500 altitude, m 500 to 15,000

Tnn B3pbiBaTens yHMBepcanbHbiM, 
TepMOCTOMKMÜ,

speed, km/h 500 to 1,500

MHepUMOHHO- Type of fuse universal,

peaKiiHOHHoro heatproof,

AedCTBHB, c aneK- creep/setback

ipnnecKUM action, electrically
m MexaHnnecKHM and mechanically
aanycKOM started

OcKOJiOHHO-cpyracHasi aBwauwoHHaa 
óoMóa c roTOBbiMn nopaxafoiuwMM 
aneMeHTaMM O0AB-1OO-12OM 
(MOflepHH3npoBaHHaa O0AB-100-120)

OFAB-100-120M
high-explosive/
pre-fragmented bomb
(upgraded OFAB-100-120 bomb)



ABnanMOHHbie cpeflCTBa nopaxeHMH Aerial ordnance

npe/jHaaHaneHa .ona nopaxeHMA nerKoynsBUMOM TexHWKw 
M XMBOM CWlbl.

Designed to destroy soft-skinned materiel and annihilate 
manpower.

TaKTHKo-TexHMHecKiie xapaKTepwcTMKn Basic Characteristics

flnaivierp, mm 273
flnnHa, mm 
Macca, kt:

1060

ÓOMÓbl 122
BB B TpOTM/IOBOM 3KBHBaneHTe 

KoriMsecTBO roiOBbix
43

nopaxaioiukix sneMewoB (m3), hit. 
PexMMbi npMMeHeHua:

we MeHee 15000

c caMoneia:
BblCOTa, M 200-12000
CKOpOCTb, KM/H 500-1200

c BepToneTa:
BblCOTa, M flo 4000
CKOpOCTb, KM/H 50-300

Tun BspbieaTenn eneKTpoMexa-
HMHeCKUki (3 HIT.)

YcTpoiicTBO BpeMeHHoro saMeflneHMS eneKTpoMexa-
HMHeCKOe (1 LUT.)

Diameter, mm 273
Length, mm
Weight, kg:

1,060

bomb 122
explosive (TNT equivalent) 43

Number of pre-fradmented splinters 
Conditions of use:

15,000, min.

when dropped from airplane:
altitude, m 200 to 12,000
speed, km/h

when dropped from helicopter:
500 to 1,200

altitude, m 4,000, max.
speed, km/h 50 to 300

Type of fuse electromechanical 
(3 pcs)

Time delay device electromechanical 
(1 pc)

3aMMraTejibHbiM 6aK 35-500HIM ZB-500ShM incendiary container

FlpeflHasHaHeH ¿via no- 
paxeHkin orHeM xmboîî cw- 
nbi, CTpoeHnü c nerKMMn 
nepeicpbiTnsiMM, nerKOii 
TexHMKn b nioSoe Bpewa ro­
fla npw TeivinepaType flo 
-30 °C m CHexHOM noKpoee 
10-15 cm.

Designed to annihilate by 
fire manpower and destroy 
buildings with light floors and 
light vehicles at any season 
of the year at a temperature 
of down to -30° C and snow 
cover of up to 10 to 15 cm.

TaKTHKO-rexHuwecKHe xapaxTepucTHKn Basic Characteristics

flkiaMeTp, mm 500
fljlHHa, MM 2500
Macca, kt:

6aKa 317
OTHeCMeCM 260

PexMMbi npMMeHeHwa:
BblCOTa, M 30-1000
CKOpOCTb, KM/H 500-1000

Diameter, mm
Length, mm
Weight, kg: 

container 
incendiary mixture

Conditions of use: 
altitude, m 
speed, km/h

500
2500

317
260

30-1,000
500-1,000

ßaxuraTenbHbiki 6aK 35-500TJ1 ZB-500GD incendiary container
npeflHasHaseH flrm nopa- 

xeHHft orHeM xuboCí cw/ibi Ha 
cyute m BOflHOii noBepxHO- 
CTH, a TaKxe nerKoii tcxhm- 
kh, CTpoeHHii c nerKMMn ne- 
peKpblTMAMH B JllOÖOe BpeMA 
rofla npw TeMnepaType flo 
-30 °C h CHexHOM noKpose 
10-15 cm.

Designed to annihilate 
manpower on land and sea 
surface and destroy lightly 
armored vehicles, buildings 
with light floors at any sea­
son at a temperature down to 
-30 °C and snow cover of up 
to 10 to 15 cm.

552



HeynpaBJiaeMbie aBnauuoHHbie cpe/jCTsa nopaxenna Unguided aerial ordnance

TaKTMKO-TexHHMecKwe xapaxTepwcTWKM Basic Characteristics

XlMaMeTp, MM 500
flnMHa, mm 2500
Macca, kt:

6axa 270-340
orHecMecM 218-290

PeXMMbl npHMeHeHUP:
BblCOTa, M 30-1000
CKOpOCTb, KM/H 500-1100

Diameter, mm 
Length, mm 
Weight, kg: 

container 
incendiary mixture

Conditions of use: 
altitude, m 
speed, km/h

500
2,500

270 to 340
218 to 290

30 to 1,000
500 to 1,100

3a>KnraTenbHbiñ 6aK 3B-500PT ZB-500RT incendiary container
npeAHasHaseH Ana nopa- 

xeHMa c caMoneTOB m aepTO- 
neTOB TepMuaecKUM m 3axn- 
raTe/ibHbiM Ae^cTBueM xm- 
bom cunbi Ha cyiue m boahoíí 
noBepxHOCTM, jierKOBoaropa- 
eMbix CTpoeHwìi, nerKoy«3Bn- 
moCí TexHMKM (catvioneTbi, aB- 
TOMamMHbi) b nioóoe spews 
roAa, a raKxe Jiecos m noce- 
bob b cyxoe Bpewis roAa.

Designed, when dropped 
from airplanes and helicop­
ters, to exert thermal and 
incendiary effect on manpow­
er on land and sea surface and 
destroy by fire readily inflam­
mable material (aircraft, motor 
vehicles) at any season and 
also forests and crops in the 
dry season.

TaKTHKo-TexHunecKMe xapaKiepucTHKM Basic Characteristics

flwaMeTp, mm 500
ZUlMHa, MM 2525
Macca, Kr 434
Ko/iMHecTBo SoeBbix HacTeií (BH), wt. 3
Macca orHecMecu, kf 295
b tom Hucne:

b ronoBHOñ BH 94
b ueHTparibHOùi BH 126
B XBOCTOBOÜ BH 75

PexwMbi npuMeHeHMfl:
BblCOTa, M 30-1000
CKOpOCTb, KM/H 100-1200

Two B3pbiBaTeaeii:
b BH BCTpoeHHbie By
b Saxe AMCTaHUMOHHblii

rinOlHaAb 3OHbl HaKpbITHH
OTHecMecbio, m2 4000

Diameter, mm 500
Length, mm 2,525
Weight, kg 434
Number of submunitions 3
Weight of incendiary mixture, kg 295
including:

head section 94
central section 126
tail section 75

Conditions of use:
altitude, m 30 to 1,000
speed, km/h 100 to 1,200

Types of fuses:
in submunitions built-in

in container
fusing device 
time fuse

Coverage, m2 4,000

3a>Ki4raTenbHan aBnai4HOHHaa 
6oM6a 3AB-250-200

ZAB-250-200 
incendiary bomb

npeAHasHaseHa Ans nopa- 
xeHMs orHewi npoMbimaeH- 
HblX, rOpOACKHX, CKJiaACKMX 
3A3HHM M APyrHX AOpeBSHHblX 
CTpoeHMM.

Group 13 Ammunition and explosives

Designed to destroy by fire 
industrial, urban, depot build­
ings and other wooden struc­
tures.



ABnanMOHHbie cpeflCTBa nopaxeHMA Aerial ordnance

TaKTMKO-TeXHHHeCKMe XapaKTepMCTMKM Basic Characteristics

fluiaMeip, mm 325
/VlMHa, MM 1500
Macca, Kr:

ÖOMÖbl 202
ocHecMecui 60

PexuiMbi npuMeneHuiA:
BblCOTa, M 200-15000
CKOpOCTb, KM/H 500-1200

Tun BspbiBarenA yHMBepcanbHbiM, 
TepMOCTOÍÍKMtí, 
MHepLlWOHHO- 
peaKUHOHHoro 
AeiiCTBWH, c aneK- 
TpWHeCKMM
W MexaHMHeCKMM 
sanycKOM

Diameter, mm

Length, mm

Weight, kg:
bomb 
incendiary mixture

Conditions of use: 
altitude, m 
speed, km/h

Type of fuse

325

1,500

202 
60

200 to 15,000
500 to 1,200

universal, 
heatproof, 
creep/setback 
action, electrically 
and mechanically 
started

3a>KnraTenbHa9 aBHauwoHHaa 
6oM6a 3AB-100-105

ZAB-100-105 
incendiary bomb

npeAHasHaneHa Ann nopa- 
xem/m orneivi CTpoeHnü ro- 
poflCKoro m cenbCKoro throb, 
CKnaflOB rCM m ôoenpwna- 
COB, Hect>TexpaHnnmn, xe- 
ne3HOAopoxHbix CTaHUMùi w 
Apyrwx oöbeKTOB.

Designed to destroy by fire 
urban and country buildings, 
fuels and lubricants depots, 
oil storages, railway stations 
and other targets.

TaKTMKo-TexHMHecKHe xapaKTepucTUKM Basic Characteristics

ÆnaMeTp, mm
/Inuma, mm
Macca, Kr:

6om6h

nnpoTexHHHecKoro cociasa
KonnsecTBO repMHTHbix naTpoHOB, urr.
PexuiMbi npnMeneHns:

BblCOTa, M
CKOpOCTb, KM/H

Tnn BspbisarenA

273 
1065

107 
28,5 
9

300-12500 
600-1400 
yHuaepcanbHbiü, 
TepMOCTOCiKMÜ, 
MHepUMOHHO- 
peaKtiMOHHOro 
AeñcTBnA, c aneK- 
TpMHeCKHM
HMexaHnnecKMM 
sanycKOM

Diameter, mm

Length, mm

Weight, kg:
bomb
pyrotechnic compound

Number of thermite cartridges

Conditions of use:
altitude, m
speed, km/h

Type of fuse

273

1,065

107
28.5

9

300 to 12,500
600 to 1,400

universal, 
heatproof, 
creep/setback 
action, electrically 
and mechanically 
started

<byracHo-3a>KwraTenbHa5i
aBMaukioHHaa óoivióa yHUBepcanbHoro 
fleücTBMfl 03AB-5OOM

npeAHasHaneHa an a nopaxenwa HecJrrenepepaSaTbiBaio- 
mi4x saBOAOB, cKnaflOB w xpaHuinmu roptoHe-civiasoHHbix Ma- 
TepwanoB, BoeHHO-npoMbiwneHHbix oöbeKTOB. OSnaaaeT 
4>yracHbiM, saxuiraTenbHbiM w ocKonoHHbiM aeiicTBMeivi.

FZAB-500M 
universal high-explosive 
incendiary bomb

Designed to destroy oil refineries, oils and lubricants 
depots and storages, military and industrial installations. 
The bomb exerts high-explosive, incendiary and fragmenta­
tion effect.



HeynpaBJiaeMbie aBuauuoHHbie cpe/jCTBa nopaxenna Unguided aerial ordnance

TaKTWKO-TexHMHecKne xapatcrepucTHKn Basic Characteristics

fluaMerp, mm 400
flnuHa, mm 2500
Macca, Kr:

ÖOMÖbl 500
BB (T3) 86
orHecMecu 49

PexuMbi npuMeneHMA:
BblCOia, M 200-22000
CKOpOCTb, KM/H 500-1200

Diameter, mm
Length, mm
Weight, kg:

bomb
explosive (TNT equivalent)
incendiary mixture

Conditions of use:
altitude, m
speed, km/h

400
2,500

500
86
49

200 to 22,000
500 to 1,200

OcKonoHHO-cpyracHo-3a>KwraTenbHa5i 
aBnai4HOHHaa óoit/ióa OO3AB-500

OFZAB-500 high-explosive/ 
incendiary/fragmentation bomb

npenHasHanena an« nopaxe- 
HM9 JierKOÖpOHUpOBaHHOki M 
.nerKoyA3BWMOii tcxhmkh, CKna- 
flOB rCM, XWBOÜ CHBbl (B TOM 
suene yKpbiToví b OKonax, TpaH- 
luesx, MHxenepHbix coopyxe- 
HUflx), caMoneTOB, BeproneTOB, 
3PK, nycKOBbix ycTaHOBOK pa- 
kgt n PJ1C, MUHOMeTHoro m ap- 
TunnepnñcKoro Boopyxemw 3a 
CHGT KOMÖUHMpOBaHHOrO BO3- 
aeücTBun cfyracHoro, ockojioh- 
Horo m TepMUMecKoro noneü.

Designed to annihilate man­
power (including that in 
trenches, foxholes and other 
shelters) and destroy lightly 
armored and soft-skinned 
materiel, fuels and lubricants 
depots, airplanes, helicop­
ters, AD missile systems, mis­
sile launchers and radars, 
mortars and artillery pieces by 
combined high-explosive, 
fragmentation and thermal 
effect.

TaicTMKO-TexHMMecKwe xapaKrepwcTMKn Basic Characteristics

ßnaMeTp, mm
Anuna, mm
Macca, Kr:

ÖOMÖbl
cocTasa

npuBefleHHbiií pafluyc «cnnotuHoíí»
3OHbi nopaxennsi / MaKCHManbHbiñ
paanyc nopaxeHun, m:

Ans nerKoya3BMMOü tbxhukh
apa nerKOÖpoHnpOBaHHOii tgxhukh

TeMnepaTypa b 3OHe paßnyca 10 m, "C
PexuMbi npnMeweHna:

BblCOTa, M
CKOpOCTb, KM/H

Tun BspbiBarenn

450
2385

500
250

40-61/120-280 
19/90
6onee 900

900-12000 
550-1850 
yHusepcanbHbiri, 
TepMOCTOÜKMÜ, 
MHepUMOHHO- 
peaKUuoHHoro 
fleñCTBua, c aneK- 
rpHHecKMM n Mexa- 
hhh6ckhm aanycKOM

Diameter, mm
Length, mm
Weight, kg:

bomb 
filler

Reduced radius of full killing zone / 
maximum killing radius, m: 

for soft-skinned materiel

for lightly armored materiel
Temperature within 10 m radius, ‘C
Conditions of use:

altitude, m 
speed, km/h

Type of fuse

450
2,385

500
250

40 to 61/ 
120 to 280 
19/90 
more than 900

900 to 12,000 
550 to 1,850 
universal, 
heatproof, 
creep/setback 
action, electrically 
and mechanically 
started



AsnanMOHHbie cpeflCTBa nopaxeHua Aerial ordnance

OóbeMHO-AeTOHwpyjoinasi 
aBnaquoHHaa ôoMÔa OflAB-500 DM

ODAB-500 PM 
fuel-air explosive bomb

npeflHasHaMeHa anq nopa- 
xeHH9 npoMbituneHHbix co- 
opyxennvi, jierKoya3BHMOM 
T6XHHKM, xhboü CM/ibi. O6ec- 
neHMBaeT pa3MWHnpoBaHwe 
npOTHBOnexoTHbix n nporn- 
BOTaHKOBbix MWHHbix noneri. 
OcoôeHHO 34>4>eKTMBHa npM 
npHMeneHMM b ropHbix yc.no- 
BH9X.

Designed to destroy indus­
trial installations, soft-skinned 
materiel and annihilate man­
power. Used to lift anti-per­
sonnel and anti-tank mine­
fields. The bomb is especially 
efficient when used in moun­
tains.

TaKTWKO-TexHMMecKne xapaKTepucTWKw

/JuaMeTp, mm 500
XViMHa, MM 2280
Macca, xr:

6om6w 520
cocTaaa 193

TpoTnnoBbiii SKBMBaneHT
B3pblBa, KT 1000
PexMMbi npriMeHeHMfl:

BblCOTa, M 200-1000
CKOpOCTb, KM/H 500-1100

Tun BspbiBare™ BCipoeHHOe BY

Basic Characteristics■

Diameter, mm
Length, mm
Weight, kg:

bomb
filler

TNT equivalent of explosion, kg
Conditions of use:

altitude, m
speed, km/h

Type of fuse

500
2,280

520
193
1,000

200 to 1,000
500 to 1,100 
built-in exploder

OóbeMHO-AeTOHwpytomafl 
aBHauHOHHaa óoMÓa OflAB-500 flMB

ODAB-500 PMV 
fuel-air explosive bomb

flpeflHa3HaMeHa ají a nopa- 
XeHM9 npOMblLUJteHHblX co- 
opyxeHMÍí, jierKoya3BMMOÍÍ 
TexHMKM, xhbom ennui. O6ec- 
neHHBaer pa3MHHnpoBaHne 
npoTMBonexoTHbix n npoTH- 
BOTaHKOBbix MHHHbix noneir. 
BoMboMeTaHne ocymecTB- 
.nqeTca c Sonbiunx n Mahbix 
BblCOT KaK C CaMOneTOB 
0POHTOBOÍÍ asnaunn, Tax m c 
BeproneTOB. OcoöeHHO 30- 
0eKTMBHa npn npnM6HeHnn b 
ropHbix ycnoBnax.

Designed to destroy indus­
trial installations and soft- 
skinned materiel and annihi­
late manpower. Used to lift 
anti-personnel and anti-tank 
mine fields. Bombing is 
accomplished from high and 
low altitudes using both front­
line airplanes and helicopters. 
The bomb is especially effi­
cient when used in moun­
tains.

rpynna 13 Boenpwnacbi. ôoeabie Mac™ paxer m aapbiBHaTbte eemecTBa

TaKTHKO-TexHHHecKMe xapaKTepucTMKM

flnaMeTp, mm 500
fljlHHa, MM
Macca, Kr:

2380

ÖOMÖbl 525
cocTaBa

TpoTkiaoBbiñ aKBMBaneHT
193

Bspbisa, Kr
PexHMbi npMMeHeHMA: 

c caMoneia:

1000

BblCOTa, M 200-12000
CKOpOCTb, KM/H 

c BeproneTa:
500-1500

BblCOTa, M «0 4000
CKOpOCTb, KM/H 50-300

Tnn BapbiBaTens BCTpoeHHoe BY

Basic Characteristics

.'aroap-W'AminúnHWantf»^ ____ ;

Diameter, mm 500
Length, mm 2,380
Weight, kg:

bomb 525
filler 193

TNT equivalent of explosion, kg 1,000
Conditions of use:

from an airplane:
altitude, m 200 to 12,000
speed, km/h 500 to 1,500

from a helicopter:
altitude, m 4,000, max.
speed, km/h 50 to 300

Type of fuse built-in exploder
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HeynpaBJiaeMbie aenai4H0HHbie cpeqcTea nopaxeuna Unguided aerial ordnance

BeTOHOóoÑHaa aBnaquoHHa« óoivióa 
BETAB-500

BETAB-500 
concrete-piercing bomb

npeflHasHaHeHa apa nopaxenns xeneaoôeTOHHbix yxpbi- 
thñ, Bnn aapoflpoMOB, nnoTMH, lubiosob, xenesHOAopox- 
Hbix moctob, BoeHHbix Kopaóneñ.

Designed to destroy reinforced concrete shelters, airfield 
runways, dams, shipping locks, railway bridges and combat­
ant ships.

Diameter, mm
Length, mm
Weight, kg:

bomb
explosive (TNT equivalent)

Penetrating ability

Conditions of use: 
altitude, m 
speed, km/h

Type of fuse

350 
2,200

477
98 
reinforced concrete 
floors 1 m thick 
covered by a layer 
of soil up to 3 m 
thick

30 to 5,000
600 to 1,200 
universal, 
heatproof, 
creep/setback 
action, electrically 
and mechanically 
started

BeTOHOÓoÑHan aBnaLiHOHHaa óoMÓa 
BETAB-500LUI1

BETAB-500ShP 
concrete-piercing bomb

npeAHasHaneHa ahh nopaxennn xeneaoôeTOHHbix coopy- 
XeHHii, yKpblTMM AOS CaMOJieTOB M BOeHHOli TeXHMKM, B3neT- 
HO-nocaAOHHbix nonoc aapoAPOMOB, BflO, aBTOCTpaA.

Designed to destroy reinforced concrete buildings, shel­
ters for aircraft and war materiel, airfield runways and high­
ways.



ABnanMOHHbie cpeflCTBa nopaxeHus Aerial ordnance

OöecneHMBaeT cnnoiuHoe paspytueHne xenesoöeTOHHbix 
noKpbiTMki Bnn paflnycoM 7 m.

Affords complete destruction of runway covering within a 
radius of 7 m.

TaKTMKo-TexHHHecKue xapaxTepMCTHKn 1 Basic Characteristics

flnaweTp, mm 325 Diameter, mm 325
Annua, mm 2500 Length, mm 2,500
Macca, Kr: Weight, kg:

6OM6bl 380 bomb 380
BB (T3) 107 explosive (TNT equivalent) 107

PexnMbi npnMeHeHMs: Conditions of use:
BblCOTa, M 170-1000 altitude, m 170 to 1,000
CKOpOCTb, km/h 700-1100 speed, km/h 700 to 1,100

npoTMBonoAOHHan aBuauuoHHaH óoMóa 
Fl JI AB-250-120

npeflHasHaMena ans nopaxeHn« noßBOziHbix ao/iok. O6na- 
flaeT 4>yracHbiM fleiicTBueM.

PLAB-250-120 
anti-submarine bomb

Designed to kill submarines by blast effect.

TaKTHKO-TexHMHecKMe xapaKTepwcTMKM Basic Characteristics

flnaMeip, mm 240 Diameter, mm 240
Annua, mm 1500 Length, mm 1,500
Macca, Kr: Weight, kg:

ÖOMÖbl 123 bomb 123
cocTaea 61 filler 61

Pe>KUMbi npuMeHeHMs: Conditions of use:
BblCOTa, M 50-8000 altitude, m 50 to 8,000
CKOpOCTb, km/h AO 1000 speed, km/h 1,000, max.



HeynpaBJiaeMbie aBMauuoHHbie cpe/jCTBa nopaxenna Unguided aerial ordnance

PasoBbie óoMÓOBbie KacceTbi

Cluster bombs

yHMc|wMkipoBaHHa$i pasoBaa óoMóoBaa 
KacceTa b CHapa^ennn ocKonoHHbiMn 
óoeBbiMH aneMeHTaMH Kann6pa 2,5 Kr 
PBK-500y OAB-2,5PT

RBK-500U OAB-2.5RT 
cluster bomb loaded 
with caliber 2.5 kg fragmentation 
submunitions

npeaHasHaseHa /via nopaxeana nerKOyaSBMMOri tgxhmkh 
M XMB01Í cnnfc.1, HaXOfl9LU,eííC9 Ha OTKpblTOki MeCTHOCTW, B 
OKonax, TpaHireax. floApbiB SoeBbix aneMeHTOB - Haano- 
BepXHOCTHblli.

Designed to destroy soft-skinned materiel and annihilate 
manpower on the open terrain, in trenches and foxholes. 
Submunitions are detonated above the surface.

TaKTHKO-TeXHHHeCKHe XapaKTepMCTMKM

450
2495
500
126

fluaMerp, mm
flnMHa, mm
Macea, Kr
KoriMHecTBo S3 b KacceTe, hit.
PexHMbi npMMeHeHnn:

BblCOTa, M
CKOpOCTb, KM/4

Paawyc nopaxeHwa oahmm SoeebiM 
aneMeHTOM, m:
npHBeaeHHbiñ pa/tuiyc «cnnotiiHOM» 
3OHbi nopaxeHMS / MaKCMManbHbiii 
pa«nyc nopaxeHUH):

A/isi nerK0yA3BUM0ii rexHUKM
Ana OTKpbITOÜ XHBOÜ CUJI bl
ana yKpbiroü xhboü cnnbi

Turn BapbiBaTenn

450
2495
500
126

100-20000
500-2000

9-20/40-50
9/33
4/13
BCTpoeHHoe BY

Diameter, mm
Length, mm
Weight, kg
Number of submunitions
Conditions of use:

altitude, m
speed, km/h

Radius of kill by one submunition, m: 
reduced radius of full killing zone / 
maximum killing radius:

for soft-skinned materiel
for unsheltered manpower
for sheltered manpower

Type of fuse

100 to 20,000
500 to 2,000

9 to 20/40 to 50
9/33
4/13 
built-in 
exploder

yHMC|3MMkipOBaHHaB pa3OBaA ÓOMÓOBan 
KacceTa b CHapiixeHnn óeTOHOóoíÍHbiMk! 
óoeBbiMH aneMeHTaMii
PBK-500y BETAB-M

npeflHasHaHeHa /via nopaxenns B3neTHO-noca/iO4Hbix no- 
noc m pynexHbix aopoxeK cospeivieHHbix aapoapoMOB Bcex 
THROB M aBTOCTpafl.

RBK-500U BETAB-M 
unified cluster bomb loaded 
with concrete-piercing 
submunitions

Designed to destroy runways and taxiways of all types of 
modern airfields and highways.



ABnanMOHHbie cpeflCTBa nopaxeHMs Aerial ordnance

TaKTMKO-rexHMHecKHe xaparcrepucTM Basic Characteristics

fluiaMeip, mm
/InnHa, mm
Macca, Kr
Ko/innecTBO 63 b Kacceie, lut.
PexnMbi npMMeHeHMA:

BblCOTa, M
CKOpOCTb, KM/H

Tun BspbisaTensi

450
2495
480
10

300-16000
500-2000 
BCTpoeHHoe BY

Diameter, mm
Length, mm
Weight, kg
Number of submunitions
Conditions of use:

altitude, m
speed, km/h

Type of fuse

450
2,495
480
10

300 to 16,000
500 to 2,000 
built-in exploder

yHkic^uiMkipoBaHHan paaoaan 
óoMÓOBaa KacceTa b cHapaxeHMH 
npOTHBOTaHKOBblMH KyMyPilTUBHblMH 
óoeBbiMW oneMeHTaMW PBK-500Y Í1TAB

RBK-500U PTAB 
unified cluster bomb 
loaded with HEAT 
Submunitions

npe,QHa3HaHeHa arm nopaxeHuq t3hkob w flpyroii 6poHn- 
poBaHHoü TexHnKu, Haxoflameiicii b SoeBbix nopa/iKax, Mec- 
jax cocpeziOTOHeHMB m Ha Mapuue.

Designed to destroy tanks and other armored vehicles in 
combat formations, concentration areas and on march.

; n
TaKTMKO-TexHUHecKne xapaxTepwcTHKw Basic Characteristics

ßHSMeTp, MM 450
itnwHa, mm 2495
Macca, kt 520
KonkinecTBO 63 b xaccere, lut. 352
6poHenpo6nBaeMOCTb, mm He Menee 200
PexHMbi npMMeHeHnn:

BblCOTa, m 80-16000
CKopocTb, km/h 500-2000

Tun B3pbiBaTens BCTpoeHHoe By

Ppynna 13 Boenptmacbi, doeebie tacTM patter » aapbisHarbie eeutecrea

Diameter, mm 450
Length, mm 2,495
Weight, kg 520
Number of submunitions 352
Armor-piercing ability, mm 200, min.
Conditions of use:

altitude, m 80 to 16,000
speed, km/h 500 to 2,000

Type of fuse built-in exploder

Group 13 Ammunition and explosives
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HeynpaBJiaeMbie aBuaunoHHbie cpeflCTsa nopaxenna Unguided aerial ordnance

yHMCßmjiipoBaHHaR pasosas 
óoMÓOBaa KacceTa b cHapAxeHnu 
ocKonoHHO-cpyracHbiMU óoeBbiMM 
aneivieHTaMW PBK-500Y O<t>AB-50yfl

RBK-500U OFAB-50UD 
universal cluster bomb loaded 
with HE fragmentation 
submunitions

npeflHa3HaHeHa Ana nopa- 
xeHna nerKoöpoHnpoeaHHoCi 
M aerKOyasBUMOM tgxhmkm, 
xmbom cHJibi, noneBbix CKna- 
AOB öoenpnnacoB, boíícko- 
BblX <|)OpTMCt>MKaUMOHHblX CO- 
opyxeHuCi, BoeHHO-npoMbiiu- 
neHHblX OÖteKTOB M KOMMy- 
HWKaU,MÍÍ.

OöecneHWBaeT ABa bhas 
AeiíCTBna no pean: HaAno- 
BepxHOCTHoe hah npoHwxa- 
iouj.ee.

Designed to annihilate 
manpower and destroy light­
ly armored and soft-skinned 
materiel, field ammunition 
depots, field fortifications 
and military and industrial 
installations and supply 
lines.

The bomb can exert two 
types of effect on the target: 
an above-surface and a pene­
trating effects.

Basic Characteristics

flnaMerp, mm
Annua, mm
Macca, Kr
KonuiecTBO 63 b KacceTe
PaAwyc nopaxeHns oahum SoesbiM
aneMeHTOM, m:

npMBefleHHbiñ panuyc «cnnouiHOñ» 
aoHbi nopaxenns I MaKCMManbHbiñ 
paflwyc nopaxeHMA, m:
Ans nerK0ys3BHM0ñ rexHMKU

Ann nerKOöpoHuposaHHOii tgxhukh
PexwMbi npuMeHeHus:

Bbicora, m
CKOpOCTb, KM/H

npoHHKaioiAaq cnocoÖHOcrb
öoeBoro aneMema, mm:

xeneaoôeTOH
rpyHT

450
2495
520
10

34-60/120-180
13/45

200-16000
500-2000

200
1000

Diameter, mm
Length, mm
Weight, kg
Number of submunitions
Radius of destruction by
one sunmunition, m:

reduced radius of full killing zone / 
maximum killing radius: 
for soft-skinned materiel

for lightly armored materiel
Conditions of use:

altitude, m 
speed, km/h

Penetrating ability of submunition, mm: 
reinforced concrete 
soil

450
2,495
520
10

34 to 60/
120 to 180 
13/45

200 to 16,000
500 to 2,000

200
1,000

PasoBan óoMÓOBas KacceTa 
Kanwópa 500 Kr b CHapnxeHUH 
caMonpuuennBaKJLquMucA 
npOTHBOTaHKOBbIMH ÓOeBbIMM 
oneMeHTaMn, ocHameHHbiMM 
AByxcneKTpanbHbiM WK 
KOopflHHawpoM uenw, PBK-500 CflBO-fl

RBK-500 SPBE-D 500-kg 
cluster bomb loaded 
with sensor-fused anti-tank 
submunitions provided 
with double-spectrum 
IR coordinator

npeAHasHaneHa ah« nopa- 
xeHna Bcex coBpeMeHHbix 
TaHKOB, 6Mfl n Apyroii 6po- 
HUpOBaHHOM TeXHUKM, Haxo- 
Anmencn b pañOHax cocpeAO- 
TOHeHMs h Ha Mapuje, c nono- 
XHTeabHbiM TennoBbiM koht- 
pacTOM OTHOCHTenbHO noA- 
CTnnaiouj,eti noBepxHOCTH b 
ycnoBnax bosaoííctbmh ecie- 
CTBeHHblX n nCKyCCTBeHHbIX

Designed to destroy all 
modern tanks, infantry fight­
ing vehicles and other 
armored vehicles, having a 
positive thermal contrast rela­
tive to the underlying surface, 
in the natural interference and 
jamming environment. Depen­
ding on the background, the 
bomb can defeat up to six 
tanks at a time.

iouj.ee


ABnanMOHHbie cpeflCTBa nopaxeHua Aerial ordnance

noMex. B aasncnMOc™ ot 
4>OHOLiereBoCi oôcTanoBKH 
OflHOBpeMeHHO M0X6T nopa- 
xarb flo wee™ TaHKOB.

npoÖMTwe CnB3-A 6poHennnTbi 
Penetration of armor plate 
bySPBE-D

XuapHoe «apo 
Slug core

TaKTHKO-iexHMHecKue xapatcrepucTWKw Basic Characteristics

flnaMeTp, mm
Anima, mm
Macca, Kr
KonnneCTBO 53, lut.
5pOHenpo6nBaeMOCTb Ha aanbHOCTu 
165 M nozi yrnoM k HopManu 30", mm 
PexuMbi npHMeHeHMfi:

BblCOTa, M
CKOpOCTb, KM/H

Tun B3pbiBaTenH

450
2485
500
15

He MeHee 70

400-5000
500-1900
AMCTaHLtMOHHblM

Diameter, mm
Length, mm
Weight, kg
Number of submunitions
Armor-piercing ability at a range of 165 m 
at an angle of 30" to normal, mm 
Conditions of use:

altitude, m 
speed, km/h

Type of fuse

450
2,485
500
15

70, min.

400 to 5,000
500 to 1,900 
time fuse

PasoBaa ôoMÔOBan KacceTa 
Kannópa 500 Kr b CHapa>KeHHM 
caMonpuLiennBaKDinnMnc« óoeBbiMH 
gjigmghtbmm PBK-500 CF1B3-K

RBK-500 SPBE-K 500-kg 
cluster bomb 
loaded with sensor-fuzed 
submunitions

FlpenHasHaneHa ana nopaxem/m oSbcktob BoeHHOii tcxhu- 
KM, BK/uonafi Bee coBpeMeHHbie TaHKM, c no/ioxMTeabHbiM Te- 
nnOBblM UAH paAMOAOKapMOHHblM KOHTpaCTOM OTHOCHTe/IbHO 
noACTumaioLueùi nosepxHOCTM b ycnoBMax bosasüctbus ecTe- 
CTBeHHblX H MCKyCCTBSHHblX nOMeX.

Designed to destroy armored materiel including all modern 
tanks, having a positive thermal or radar contrast relative to the 
underlying surface, in the natural interference and jamming 
environment.

TaKTKKO-TexHHHecKwe xapaKTepwcTHKM I

AnaMeip, mm 450
flnwHa, mm 2485
Macca, kt 450
KOAMHeCTBO 53, LUT. 15
PexuMbi npuiMeHeHMs:

BblCOTa, M 450-5000
CKOpOCTb, KM/H 500-1900

Tun B3pbiBaTena AHCTaHUUOHHblií

Basic Characteristics

Diameter, mm
Length, mm
Weight, kg
Number of submunitions
Conditions of use:

altitude, m 
speed, km/h

Type of fuse

450
2,485
450
15

450 to 5,000
500 to 1,900 
time fuse

Group 13 Ammunition and explosivesrpynna 13 Boenpunaobi, ôoeetie Mac™ paner w espbiBHarbie Bemecrea
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HeynpaBJiaeMbie aBnauuoHHbie cpeflcrea nopaxenna Unguided aerial ordnance

YHuicßiiLuipoBaHHasi nnaHkipytoiuasi 
óoMÓOBan KacceTa Kannópa 500 Kr 
b CHapa>KeHKU caMonpupennBatoLmiMUCA 
óoeBbiMM aneMeHTaMn 
nBK-500Y CnB3-K

PBK-500U SPBE-K 500-kg 
unified gliding cluster 
bomb loaded with homing 
submunitions

npeAHasHaneHa Ann KpyrnocyroHHoro u BcenoroAHoro 
npnivieHeHMR c cawoneTOB ¿>pohtoboíí asnaunn 6ea hx 3axo- 
Aa b 3OHy AeficTBMa orHesbix cpeACTB oöbeKTOBoii riBO npo- 
TUBHMKa H AOCT3BK0 K petlU C BbICOKOÍÍ TOHHOCTblO KaCCGTHblX 
SoeBbix aneweHTOB pa3nnHHoro HasHaneHna: caMonpupenn- 
BaKDinnxcn, ocKonoHHbix, ocKonoHHO-c^yracHbix, 6eTOHo6oPi- 
Hbix, npoTHBOTaHKOBbix, aaxnraienbHbix n APyrnx. Obecne- 
MKB36T nopaxenwe tunpoKoro cneKTpa penew b ycnoBunx 
BOSAeiiCTBua ecTecTBeHHbix n MCKyccTBeHHbix nowex.

TaKTWKO-TexHMHecKne xapaKTepwcTHKM

Designed for all-day and all-weather standoff use from 
frontline airplanes. The bomb is capable of delivering to 

the target subunitions of various 
types: homing, fragmentation, HE 
fragmentation, concrete-piercing, 
anti-tank, incendiary, etc. The bomb 
can kill a wide range of targets in the 
natural interference and jamming envi­
ronment.

Basic Characteristics

flnaMerp, mm
Annna, mm
Macca, Kr
KonnnnecTBO 53, hit. 
npMMeHneTCs b pexnMax 
ropn3OHTanbHoro nonera, 
KaópnpoBaHMBn nnKupoBaHnn 
caMoneTa:

BblCOTa, M
CKOpOCTb, KM/H

Tnn B3pbiBaTenn

450
3100
500
15

100-10000
700-1100
BCTpoeHHoe BY

Diameter, mm

Length, mm

Weight, kg

Number of submunitions

The bomb is used in level flight, 
pitchup and diving:

altitude, m
speed, km/h

Type of fuse

450

3,100

500

15

100 to 10,000
700 to 1,100

built-in
exploder

PasoBas óoMÓOBaa KacceTa Kamiôpa 
500 KT B CHapiDKeHWH npOTHBOTaHKOBblMM 
KyMynflTUBHbiMn óoeBbiMu aneMeHTaMH 
PBK-500 nTAB-1M

RBK-500 PTAB-1M 500-kg 
cluster bomb loaded 
with HEAT 
submunitions

npeAHa3HaseHa Ann nopaxeHnn BepxHeri npoeKpuw TaH- 
KOB m Apyrovi bpOHuposaHHOii TexHMKH, HaxoAnuteiica b 6oe- 
Bbix nopriAKax b HacTynneHMM, MecTax cocpeAOTOHeuna n Ha 
Mapwe.

Designed to destroy tanks and other armored vehicles in 
attack formations, concentration areas and on move.
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ABuianMOHHbie cpencTBa nopaxeHnn Aerial ordnance

TaKTWKO-TexHMHecKue xapaKTepwcTMKM

/JwaMerp, mm 450
AnMHa, mm 1955
Macca, Kr 427
KonMsecTBO 53 b Kaccere, lut. 268
5poHenpo6nBaeMOCTb, mm He Menee 200
PexHMbi npnM6HeHHfl:

BblCOTa, M 300-25000
CKOpOCTb, km/h 500-2300

Basic Characteristics

Diameter, mm
Length, mm
Weight, kg
Number of submunitions
Armor-piercing ability, mm
Conditions of use:

altitude, m 
speed, km/h

450
1,955
427
268
200, min.

300 to 25,000
500 to 2,300

PasoBas óoMÓOBaa Kaccera Kannópa 
500 Kr b cwapaxceHnn ocKonoHHbiMn 
óoeBbiMn anerneHTaivin
PBK-500 AO-2,5PTM

RBK-500 AO-2,5RTM 500-kg 
cluster bomb loaded 
with fragmentation 
submunitions

npe,QHa3HaHeHa una nopaxennn nerKoya3Bnwioii TexHWKn 
n xmbom CMJibi, Haxoflatnetica Ha OTKpbiToii MecTHOc™, b 
OKonax h TpaHiueax. floupbiB öoeßbix aneivieHTOB - Ha/ino- 
BepXHOCTHblM.

Designed to destroy soft-skinned materiel and manpower 
on the open ground, in foxholes and trenches. Subminitions 
are detonated above the surface.

TaKTMKO-TexHMHecKMe xapaKrepwcTUKM Basic Characteristics

flnaMeTp, mm
ZJnuHa, mm
Macca, Kr
KonnnecTBO 53 b Kacceie, ujt.
PexMMbi npnMeH6Hna:

BblCOTa, M
CKOpOCTb, KM/H

450
2500
504
108

300-25000
500-2300

Diameter, mm
Length, mm
Weight, kg
Number of submunitions
Conditions of use:

altitude, m 
speed, km/h

450
2500
504
108

300 to 25,000
500 to 2,300

Pasosas óoMÓOBas KacceTa Kannópa 
500 Kr b CHapsxeHww óeTOHOóoiÍHbiMw 
óoeBbiMW sjieMGHTaMM PBK-500 BETAB

RBK-500 BETAB 500-kg 
cluster bomb loaded with 
concrete-piercing submunitions

564



HeynpaBJiaeMbie aBuauMOHHbie cpe/jCTBa nopaxenna Unguided aerial ordnance

FlpeßHasHaHeHa pina nopaxenna B3neTHO-nocap,OHHbix no- 
noc, pynexHbix AopoxeK aapoflpoMOB n asTocTpafl. CoaaaeT 
12 osaroB nopaxeuna Bflfl nnonj,aflbK) ao 4 m2 Kaxflbiü.

Designed to destroy airfield runways and taxiways and 
highways. It can make 12 runway craters each measuring up 
to 4 m2.

TaKTHKO-TexHMHecKMe xapaKrepncTMKn

flnaMerp, mm 450
flnuHa, mm 2500
Macca, Kr 525
KoaunecTBo 53 b Kaccere, lut. 12
PexrtMbi npnMeneHum

BblCOTa, M 300-10000
CKOpOCTb, km/h 500-1000

Tun BspbiBarenB BCTpoeHHoe By

Basic Characteristics

Diameter, mm
Length, mm
Weight, kg
Number of submunitions
Conditions of use:

altitude, m
speed, km/h

Type of fuse

450
2,500
525
12

300 to 10,000
500 to 1,000 
built-in exploder

PasoBan óoMÓOBan Kaccera Kannópa 
250 Kr b CHapsDKeHwn aaxnraTenbHbiMn 
óoeBbiMM aneMeHTaMH Kannópa 2,5 Kr 
PBK-250 3AB-2,5M

RBK-250 ZAB-2,5M 250-kg 
cluster bomb loaded 
with 2.5-kg incendiary 
submunitions

npeflHa3Ha4eHafl/ia nopa- 
xeHna orHeM xene3HOflO- 
pOXHblX COCTaBOB, OTKpbl- 
Tbix CK/ia/iOB uMymecTBa u 
PCM, CTpoeHnii c nerKMMn 
nepeKpbiTnriMM, necHbix 
MaCCMBOB.

Designed to destroy by fire 
railway trains, open-type 
equipment storage depots 
and fuels and lubricants 
depots, buildings with light 
floors, and forests.

TaKTMKO-rexHHHecKHe xapaKTepMCTWKM Basic Characteri:

flnaMerp, mm 325
flnuHa, mm 1492
Macca, Kr 150
KonusecTBO 53 b Kaccere, uiT. 51
PexuMbi npuMeHeHnq;

BbicoTa, m 60-16000
CKOpOCTb, KM/H 500-1200

Diameter, mm
Length, mm
Weight, kg
Number of submunitions
Conditions of use: 

altitude, m 
speed, km/h

325
1,492
150
51

60 to 16,000
500 to 1,200

PasoBas óoMÓOBaa Kaccera Kannópa 
500 Kr b CHapn>KeHnn 3a>KnraTenbHbiMW 
óoeBbiMw aneivieHTaMn Kannópa 2,5 Kr
PBK-500 3AB-2,5CM

npeflHa3HaueHa /via nopaxeHwa omeM xe/ie3HOßopox- 
Hbix COCTaBOB, OTKpbiTbix CKJiaflOB niviymecTBa n rCM, CTpoe- 
Huii c nerKUMM nepeKpbiTM9Mn, aBTOMoönnbHoii toxhhkm.

RBK-500 ZAB-2,5SM 500-kg 
cluster bomb loaded 
with 2.5-kg incendiary 
submunitions

Designed to destroy by fire railway trains, open-type engi­
neer supply and fuels and lubricants depots, buildings with 
light floors, and motor vehicles.
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ABnanMOHHbie cpeflCTBa nopaxenns Aerial ordnance

PaaoBaa óoMÓOBaa Kaccexa b 
CHapaxeHUH ManoKannóepHbiMn 
npOTHBOnOflOHHblMH ÓOeBbIMH 
oneMeHTaMW PBK-100 flJlAB-IOK

ripe,n,Ha3HaHeHa Ansi nopaxenun noflBOAHbix noyoK komömhm- 
pOBaHHblM (<J>yraCHblM M KyMyn^TMBHblM) fleííCTBMeM.

RBK-100 PLAB-10K 
cluster bomb loaded 
with small-caliber anti-submarine 
submunitions

Designed to kill submarines by combined high-explosive 
and cumulative effect.

TaKTHKO-TeXHHHeCKUe J Basic Characteristics

ÆnawieTp, mm 240
fljiMHa, mm 1585
Macca, Kr 125
KonwHecTBO 53 b Kaccere, lut. 6
PexuMbi npMMeHeHna: 

Bbicora, M 250-2000
CKOpOCTb, km/h 300-900

Diameter, mm 240
Length, mm 1585
Weight, kg 125
Number of submuntions 6
Conditions of use:

altitude, m 250 to 2000
speed, km/h 300 to 900
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HeynpaBJiaeMbie aenai4H0HHbie cpe/jCTsa nopaxenna Unguided aerial ordnance

Ejiokm k yHHBepcanbHbiM KOHTewHepaM 
ManoraóapuTHbix rpysoB ana $pohtobom aBnaunw

Bomb load units for frontline 
aircraft dispensers

KoHTeiÍHep ManoraóapuTHbix rpyaoB 
yHMBepcanbHbiM KMTY-2

KMGU-2 universal dispenser 
for small-size loads

ripe,QHa3Ha4eH ¿ma TpaHcnopTupoBKu h cbpacbiBaHna 6/10- 
kob KOHTBMHepHbix ({¡poHTOBbix ( 6K<Î>) c cyôôoenpunacaMM oc- 
KonoHHoro, 3axuraTenbHoro n KyMynsTHBHorofleiicTBUB. floc- 
ne côpacbiBaHWB 6-noKn-KacceTbi pacKpbiBaiOTca ana oôecne- 
HeHHB flBMxeHMB cy66oenpnnacoB no TpaeKTopun h nocne,û,y- 
tomero nopaxenua nnomaflHbix HaaeMHbix ueneii.

KoHTeiiHep KMry-2 npepcTaBnaeT co6oh cujioboîî aniOMn- 
HweBbiii Kopnyc obTeKaeMoii 0opMbi c psyMB oTceKaMn ana 
nopBecKM SnoKOB-KacceT. Hhxhba nacTb Kopnyca aaxpbira yn- 
paBnaeMbiMn ot nHeBMonpnBO.ua CTBopxaMM. IlHeBMonpuBOA 
paôoraeT ot bannoHa cxaroro Boapyxa npn paSonew paBne- 
hmm flo 150 Kr/CM2. Bnyrput cwnoBoro Kopnyca paaivieinaiOTCA 
nuponHeBMoaneKTpoarperaTbi.

KoHTeiiHep nopBewHBaeTCB Ha Aepxarenu caMoneTOB h Bep- 
ToneTOB 3a flea bhhtobbix pbiM-6o/iTa h ypepxHBaeTCB ot npo- 
ponbHbix m nonepeHHbix nepeMeipeHMii npn noMomu ynopoB. 
flpn aBapwüiHoii CMTyapnM oh cSpactiBaeTcn c aepxaTanH npn 
noMoipw nnponpwBOfla, pasMemeHHoro BHyrpH Kopnyca.

HocwTenn: caMO/ie™ Cy-17, Cy-27, MhF-27, MuiF-29, Bep- 
ToneT Mh-28H.

Designed to carry and drop expendable units loaded with 
fragmentation, incendiary and HEAT submunitions. After 
being dropped the bomb load units open to enable the sub­
munitions to follow a preset trajectory and destroy ground- 
based area targets.

The KMGU-2 dispenser is a shaped load-bearing alu­
minum body with two compartments to accommodate load 
units. The lower part of the body is closed with air-operated 
flaps. The air actuator operates from a compressed air cylin­
der at a working pressure of up to 150 kg/cm2. The load­
bearing body accommodates explosive charge/electropneu- 
matic units.

The dispenser is suspended from the racks of airplanes and 
helicopters by means of two threaded eye bolts and is kept 
from longitudinal and lateral movement using special stops. In 
emergency it can be dropped from the rack by means of an 
explosive charge located inside the body.

The dispenser may be carried by airplanes Su-17, Su-27, 
MiG-27, MiG-29 and helicopter Mi-28N.

faKTHKO-TeXHMHeCKMe XapaXTepUCTMKM Basic Characteristics

KonunecTBO OnoKOB, hit. 
l/lHTepsa/ibi OTCTpena 6/iokob, c

CwcTeMa ynpasneHMa:
aneKTpuHecKa«

riHTaHMe ot ce™ nocToaHHoro
TOKa HanpaxeHueM, B
Macca KOHTeñHepa, kt:

CHapexeHHoro
nycToro

faöapMTHbie pasMepu, mm:
ABHHa
LUMpWHa
8 bICOTa

8
ot 0,005 ao 12, MMeeTCB 
peXMM «OAHHOHHO»

ima OTCTpena SnoKOB- 
KacceT u cpaOaTbiBaHMB 
Mexawu3Ma aeapuiiHoro 
OTfleneHMA nnesMoaneK- 
TpuHecKan flnn oTKpwBa- 
HHH M 3aKpblBaHHH CTBOpOK

27+10%

flo 540 
RO 183

3700
460
485

Number of units
Unit dropping rate, sec

Control system:
electric

Direct-current power supply, V
Weight of dispenser, kg:

loaded
empty

Dimensions, mm:
length
width
height

8
0.005 to 12 
and in singles

to detach load units and 
activate emergency 
separation mechanism 
electropneumatic to open 
and close flaps

27± 10%

540, max.
183, max.

3700
460
485

Tpynna 13 Boenpxnacbi, Soeatie nacm paxer m aapuaHaTbie aeuiecraa Group 13 Ammunition and explosives
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ABnanMOHHbie cpeflCTBa nopaxeHua Aerial ordnance

Ejiok oflHopasoBoro agííctbusi 
oóbeMHO-AeTOHupyKJinnkí EK0 OflC-35

BKF ODS-35 expendable 
fuel-air explosive unit

npeflHasHaHeH ¿pin 
nopaxeHMA jierKoyR3Bw- 
MOÙÌ TeXHMKW, XHBOÍÍ CH- 
Jlbl, pa3MMHHpOBaHMB 
npoTMBonexoTHbix w 
DpOTMBOTaHKOBblX UO- 
neii. ZlocTaBnBeTCB b 
KomeuiHepe Manoraba- 
pmHbix rpy3OB yHMBep- 
ca/ibHOM (KMry).

Designed to destroy soft-skin materiel, annihilate manpow­
er, lift anti-personnel and anti-tank mine fields. The unit is car­
ried in a universal dispenser.

Basic CharacteristicsTaKTHKO-TeXHUHeCKMe xapaKTepwcTMKM

faöapuTHbie pasMepbi SnoKa, mm:
AAMHa 345
UJWpHHa 257
BblCOTa 395

Macca, Kr:
ónoKa 36
ropionero 10

KOAMHeCTBO ÓnOKOB B KM TX LUT. 8
PexMMbi npHMeHeHwn:

BblCOTa. M 100-1000
CKOpOCTb, KM/H 700-1100

Dimensions of unit, mm:
length 345
width 257
height 395

Weight, kg:
unit 36
fuel 10

Number of units in dispenser 8
Conditions of use:

altitude, m 100 to 1,000
speed, km/h 700 to 1,100

Ebok OAHopaaoBoro asmctbub
C OCKOJlOHHblMH ÓOSBblMM DJieMeHTaMW
Kanwópa 2,5 kf EKO AO-2,5PT

BKF AO-2,5RT
expendable unit loaded with 2.5-kg 
fragmentation bomblets

npeflHaaHaneH aha 
nopaxeHMA nerKoy«3- 
BMMOÍ4 TeXHWKM M XMBOM 
cmibi b OKonax, TpaH- 
LLieflX M Ha OTKpblTOki Me- 
CTHOCTM. riOflpblB ÓOe- 
Bbix aneMeHTOB - Haß- 
nOBepXHOCTHblM. floc- 
TaBBfleTCA B KOHTeMHe- 
pe ManoraóapuTHbix 
rpy3OB yHMBepcanbHOM 
(KMry).

Designed to destroy 
soft-skinned materiel 
and annihilate manpow­
er in trenches, foxholes 
and on the open 
ground. Bomblets are 
detonated above the 
surface. The unit is car­
ried in a universal dis­
penser.

TaKTMKO-TeXHMHeCKHe XapaKTepuCTWKM Basic Characteristics

faOapnTHbie paaMepw 6/ioxa, mm
Macca, Kr

KonnnecTBO, uit.:
53 b OnoKe
ônoKOB b KMry

PexMMbi npuiMeHeHuq:

BblCOTa, M
CKOpOCTb, km/h

346 X 256 x 373
46

12
8

30-1000
700-1100

Dimensions of unit, mm
Weight, kg
Number of: 

bomblets in unit 
units in dispenser

Conditions of use: 
altitude, m 
speed, km/h

346 x 256 x 373
46

12
8

30 to 1,000
700 to 1,100

Tpynna 13 Boenpnnacbi, fioeebie nac™ paxer h BspbiBMaibie Beiuecrea Group 13 Ammunition and explosives
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HeynpaBJiaeMbie aenai4M0HHbie cpe/jCTsa nopaxenna Unguided aerial ordnance

Ejiok oflHopasoBoro aomctbhh
C npOTMBOTaHKOBbIMM KyMyjlHTMBHblMM 
ôoeBbiMM aneMeHTaMH Kannópa 1 kt
5 KO 0TA6-1M

BKF PTAB-1M 
expendable unit loaded 
with 1-kg HEAT 
bomblets

ripeflHa3HaHeH aha nopa- 
xeHM9 raHKOB M npyroü 6po- 
HMpOsaHHOM leXHUKH, Haxo- 
/jquieCicfl b SoeBOM nopwKe, 
B MeCTaX COCpeßOTOHeHHR H 
Ha Mapuie. flocTaenneTcn b 
KOHTewHepe ManorabapnT- 
Hbix rpyaoe yHUBepcanbHOM 
(KMry).

Designed to destroy tanks and other armored vehicles in 
battle formations, concentration areas and on march. The unit 
is carried in a universal dispenser.

Basic CharacteristicsTaKTMKo-TexHMHecKMe xapaKTepncTi

ra6apnTHbie paawepw 6noxa, mm 257 x 338 x 372
Macca, Kr 49
KonnMecTBO, iut.:

aBMaunoHHbix 6om6 b 6noKe 31
ónoKOB b KMry 8

PeXWMbl npHMeHOHMA:
Bbicora, m 50-1000
CKOpOCTb, KM/H 700-1100

Dimensions of unit, mm
Weight, kg
Number of: 

bomblets in unit 
units in dispenser

Conditions of use: 
altitude, m 
speed, km/h

257 x 338 X 372
49

31
8

50 to 1,000
700 to 1,100

EnoK oflHopaaoBoro asmctbub
C npOTWBOTaHKOBblMH KyMyJlATWBHO- 
OCKOJlOHHblMH ÓOeBblMH OJieMeHTaMH
Kanwópa 2,5 Kr EKO flTAE-2,5

BKF PTAB-2,5 
expendable unit loaded 
with 2.5-kg HEAT fragmentation 
bomblets

npeflHasHaneH /via nopa- 
xeHHH TaHKOB, nerKobpoHw- 
pOBaHHOií T6XHHKH H XMBOM 
ckinbi. flocTaBnneTcn b koh- 
TeüHepe ManoraóapuTHbix 
rpy3OB yHHBepcanbHOM 
(KMry).

Designed to destroy tanks 
and other armored vehicles 
and annihilate manpower. The 
unit is carried in a universal 
dispenser.

TaKTMKO-TeXHHWeCKHe xapaKTepWCTHKH Basic Characteristics

TaOapMTHbie paaMepsi 6noxa, mm 346 x 256 x 373
Macca, Kr 41
KoJiMHecTBO, hit.:

53 b önoKe 12
SnoKOB b KMry 8

PexwMbi npriMeHeHMA:
BbicoTa, m 30-1000
CKOpOCTb, km/h 700-1100

Dimensions of unit, mm 346 x 256 x 373
Weight, kg 41
Number of:

bomblets in unit 12
units in dispenser 8

Conditions of use:
altitude, m 30 to 1,000

speed, km/h 700 to 1,100

Tpynna 13 6oenpnnacbi, Soestie Mac™ paner h eapbiBHarbie aemecTBa Group 13 Ammunition and explosives



ABnanMOHHbie cpeflCTBa nopaxeHun Aerial ordnance

ABMaUMOHHbie ÓOMÓbl
BcnoMoraTenbHoro HasHanenna

Auxiliary bombs

CBeTfluiaa aBnauuoHHaa óoMóa 
CAB-250-200

SAB-250-200 
flare bomb

npeflHa3Ha4eHa a/ih ocae- 
neHna MecTHOCTM c ueiibio 
obecnenenna opmie/ibHoro 
öoMÖOMeTaHHs M BH3yanb- 
hoCí pa3Be/i,KM b HOHHbix yc- 
AOBHBX.

Designed to illuminate the 
terrain to enable aimed bomb­
ing and visual reconnaissance 
at night.

TaicTWKO-TexHWHecKMe xapaxrepMCTHKM Basic Characteristics

flHSMeip, MM 325
flnwHa, mm 1500
Macca, kt 200
KoriMHecTBO (paxenOB, lut. 7
Cuna CBeTa aBwaßoMObi, mbh cb. 9,7-10,2
BpeMH ropeHna cpaxena, muh 6
PexnMbi npHMeneHMfl:

BbICOTa, M 2500-20000
CKOpOCTb, KM/H 500-1000

Diameter, mm
Length, mm
Weight, kg
Number of flares
Light intensity, mln cd 
Flare burning time, min 
Conditions of use:

altitude, m 
speed, km/h

325
1,500
200
7
9.7 to 10.2
6

2,500 to 20,000
500 to 1,000

TepMOCToiiKaa cBeTRiuan aBnaunoHHan 
óoMÓa CAB-250T

SAB-250T 
heat-resistant flare bomb

ripeflHasHaHeHa Ans ocBemeHHR mbcthocth c ueiibio 
oSecneneHMA BuayanbHoii paaeeAKM n npnpenbHoro 6om6o- 
MeTaHMH B HOHHbix yCAOBMBX.

Designed to illuminate the terrain to enable aimed bombing 
and visual reconnaissance at night.
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HeynpaBJiaeMbie aBnaunoHHbie cpe/jCTsa nopaxenna Unguided aerial ordnance

Basic CharacteristicsTaKTMKO-rexHMHecKne xapaKTepncTWKW

flnaivieTp, mm 325
/VlMHa, MM 2400
Macca, Kr 215
KonMHecTBO rpaKenoB, hit. 7
Cuna caera aBuiaßOMÖbi, mah cb. He MeHee 7
BpeMfl paßOTbi cpaKena, muh He MeHee 5
PexMMbi npHMeHeHMs:

BblCOTa, M 2500-25000
CKOpOCTb, KM/H 700-2500

Diameter, mm
Length, mm
Weight, kg
Number of flares
Light intensity, mln cd
Flare burning time, min 
Conditions of use:

altitude, m 
speed, km/h

325
2,400
215
7
7, min.
5, min

2,500 to 25,000
700 to 2,500

TepMOCToiiKaA AHeBHaa 
opueHTnpHo-curHanbHaH 
aBnai4H0HHaa óoMÓa flOCAB-IOOT

npeflHasHaHena ana o6o3HaHeHna ue/iePi, MecT Bbica^Kn 
BO3flyujHbix pecamos m cosflaHna cwmanoB Ha servine b 
flHeBHoe spews,.

OöecneHHeaeT aajibHOCTb bmammoctm m pa3nnHHMOCTH 
usera 4>aKena ao 20 km.

DOSAB-100T 
heat-resistant daytime 
marking bomb

Designed to designate targets, landing areas and set up sig­
nals on the ground in the daytime.

The range of visibility and discernibility of flare color is not 
more than 20 km.

ÆanbHOCTb bm/iwmoctm CHrnana, (km) Signal visibility range, km

Basic CharacteristicsTaKTHKO-rexHHMecKwe xapaxTepHCTuxn

AnaMeip, mm 240
flnnHa, mm 1560
Macca, Kr 120
BpeMH 3ct><t>eKTMBHoro AbiMOo6pa3OBaHna, mmh He Menee 10
PexHMbi npHMeneHMA:

BblCOTa, M 200-20000
CKOpOCTb, KM/H 500-2500

Diameter, mm
Length, mm
Weight, kg
Smoke generation time, min
Conditions of use:

altitude, m 
speed, km/h

240
1,560
120
10, min.

200 to 20,000
500 to 2,500

TepMOCTOÑKaa HOHHaa opweHTupHO- 
cuTHanbHan aBwapwoHHafl ÓoMÓa 
HOCAB-100TM

NOSAB-100TM 
heat-resistant night 
marking bomb

npe^HasHaHeHa one coa- 
Aannn Ha 3eMne b hohhwx yc- 
noBunx curnanbHbix ToneK, 
opneHTnpyiOLUMX axnnaxn 
yaapHbix aBnau,uoHHbix 
rpynn.

OOecnenuBaeT /jaabHOCTb 
bhahmoctu n paanuHMMOCTn 
UBeia cfiaKena ot 50 ao 90 km.

Designed to create on the 
ground at night signals for the 
orientation of attack aircraft 
crews.

The range of flare visibility 
and flare color discernibility is 
from 50 to 90km.



ABuianMOHHbie cpencTBa nopaxeHMA Aerial ordnance

TaKTWKO-TexHMHecKwe xapaKTepwcTnxn

XJuiaMerp, mm 240
flnnna, mm 1500
Macca, kt 115
BpeMA ropenMA rpaxena, muh He Menee 10
PexHMbi npMMeHeHUA:

BblCOTa, M 130-20000
CKOpOCTb, KM/H 500-2500

Basic Characteristics

Diameter, mm
Length, mm
Weight, kg
Flare burning time, min
Conditions of use:

altitude, m 
speed, km/h

240
1,500
115
10, min.

130 to 20,000
500 to 2,500

OpuieHTiipHaH MopcKan aBnaunoHHaa 
6oM6a OM AB-25-12fl

OM AB-25-12D 
marine marking bomb

npeflHa3HaMeHa Ann cosas- 
HMH Ha BOflHOM HOBepXHOCTH 
B flHeBHOe BpeMA xopowo BM- 
flMMOrO OpHeHTMpa B BMfle 
OATHS.

Designed to create a ref­
erence point in the form of a 
spot clearly visible on the 
water surface in the day­
time.

TaKTMKO-TeXHMHeCKMe XapaKTepWCTMKU

flnaMerp, mm 153
flnMHa, mm 870
Macca, Kr 12
BpeMA AeiiCTBnA, mmh He Menee 65
flanbHocTb bmammoctm opneHTnpa, km RO 26
PexnMbi npuMeHeHMA:

BblCOTa, M 200-8000
CKOpOCTb, KM/H AO 550

Basic Characteristics

Diameter, mm
Length, mm
Weight, kg
Operating time, min
Reference point visibility range, km
Conditions of use: 
altitude, m 
speed, km/h

153
870
12
65, min.
26, max.

200 to 8,000
550, max.

OpueHTupHan MopcKaa aBwauwoHHasi 
óoMÓa OMAB-25-8H

npeAHa3HaHeHa /via cosashma Ha boahom noBepxHOCTw b 
HOHHOe BpeMA XOpOLUO BMflMMOrO OpweHTMpa B BH^e CBeTO- 
Boro curHana.

OMAB-25-8N 
marine marking bomb

Designed to create a reference point in the form of a light 
signal clearly visible on the water surface at night.

rpynna 13 Boenpunscbi, ôoeebie Mac™ paxer m aapbiBHaTbte eeuiecraa

TaKTMKO-TexHHHecKMe xapaxTepucTnxn

flriaMeTp, mm 140
ûnwHa, mm 872
Macca, kt 9,2
BpeMA aömctbua, mmh He Menee 60
flanbHOCTb bmammoctm opMeHTMpa, KM AO 58
PexMMbi npuMeHeHMA:

BblCOTa, M 200-8000
CKOpOCTb, km/h AO 550

Basic Characteristic:

Diameter, mm
Length, mm
Weight, kg
Operating time, min
Reference point visibility range, km
Conditions of use:

altitude, m
speed, km/h

140
872
9.2
60, min.
58, max.

200 to 8,000
550, max.

Group 13 Ammunition and explosives
Class 132S



HeynpaBJiaeMbie aBnai4H0HHbie cpe/jCTBa nopaxenna Unguided aerial ordnance

ABkiaqMOHHbie óoMÓbi cneunanbHoro HasHaneHuiA

Special-purpose bombs

AbiMOBaa aBnaunoHHaa óoivióa 
flAB-500

DAB-500 
smoke bomb

npeflHaaHaneHa ana no- 
CTaHOBKM AbIMOBOli 33BeCbl C 
Lienbio coaaaHHH nowiex cmc- 
TeMaM noMCKa ueneü n ynpa- 
Bnenna 3eHHTHbiMH cpeflCT- 
BaMM npOTMBHMKa.

Designed to lay a screen of 
smoke in order to interfere 
with the operation of target 
acquisition and air defense 
control systems of the enemy.

TaKTHKO-rexHMHecKMe xapaKTepucTHKH Basic Characteristics

flnaMeTp, mm 400
flnuHa, mm 2490
Macca, Kr:

6om6h 435
flbiMOoôpaayioiuero cocTaea 170

BpeMA CymeCTBOBaHMB flblMOBOlí
33BeCbl, MUH He Menee 15
Pa3Mepw Henpo3paHHOñ saeecbi 
b BMflUMOM n MKfluanasoHax, m:

no xuiuHe 1000-1500
no BbicoTe 10-100

PexuMbi npnMeHeHMsr:
BblCOTa, M 50-1500
CKOpOCTb, KM/H 500-1400

Diameter, mm
Length, mm
Weight, kg:

bomb
smoke generating compound

Smoke-generating time, min
Dimensions of smoke screen in visible 
and IR bands, m:

length
height

Conditions of use:
altitude, m 
speed, km/h

400
2,490

435
170
15, min.

1,000 to 1,500
10 to 100

50 to 1,500
500 to 1,400

0OTorpa4)imecKa$i aBnaunoHHaa 
óoMÓa OOTAB-100-80

FOTAB-100-80 
photoflash bomb

fpynna 13 Boenpwnacbi, ÓoeBbie wacTM paxeT w BapbiesaTbie BeiyecTBa Group 13 Ammunition and explosives



ABnanMOHHbie cpeflCTBa nopaxeHnn Aerial ordnance

ripeßHasHaHeHa ana ocBemennn MecTHoc™ npn hohhom 
BO3,nyiiiHOM 0OTorpa0npoBaHnn.

Designed to illuminate terrain during night air photogra­
phy.

TaKTMKo-TexHHHecKue xapaKrepHCTMKH Basic Characteristics

flnaweTp, mm 
flnnna, mm 
Macca, Kr
Cuna CBeia, Mnpa cb.
PexMMbi npriMeHeHna:

BblCOTa, M
CKOpOCTb, KM/H

280
1052
80
2,2

500-10000
600-1000

Diameter, mm
Length, mm
Weight, kg
Light intensity, bln cd
Conditions of use:

altitude, m 
speed, km/h

280
1,052
80
2.2

500 to 10,000
600 to 1,000

TepMOCToiiKasi cpOTorpacpunecKaii 
aBnaunoHHaq óoivióa OOTAB-100-140

FOTAB-100-140 heat-resistant 
photoflash bomb

npe,QHa3HaHeHa /yin ocBe- 
meHM« MeCTHOCTU npn HOH­
HOM B03ityUJH0M <t>OTOrpa<i>M- 
POBaHHM.

MuHHManbHaa BbicoTa npn- 
MeHeHna onpeAenneTCA tm- 
noM Mcnonb3yeMOti rjiOTope- 
rucTpupyiOLueii annapaiypbi.

Designed to illuminate ter­
rain during night air photogra­
phy.

The minimum operating 
altitude depends on the type 
of used photographic equip­
ment.

TaKTMKo-TexHHMecKHe xapaKTepwcTMKH Basic Characteristics

fluiaMeTp, MM
XVlMHa, MM
Macca, Kr
Cuna CBera, MnpA cb.
PexMMw npHMeweHMfl:

BblCOTa, M
CKOpOCTb, KM/H

240
1500
140
8,6

flo 15000
500-2500

Diameter, mm
Length, mm
Weight, kg
Light intensity, bln cd
Conditions of use:

altitude, m 
speed, km/h

240
1,500
140
8.6

15,000, max.
500 to 2,500

lipaKTHHecKaa aBuaquoHHaa óoMóa 
n-50-75 C AHeBHbIM I/IJ1M HOHHbIM 
aapflflaMu

P-50-75 practice 
bomb with day or night 
charge

npeflHa3HaHeHa /via oóyHeHMA neTHoro cocTaea óOMÓOMe- 
TaHMIO.

Designed to train the flying personnel in bombing.
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HeynpaBJiaeMbie aBuauuoHHbie cpe/jCTsa nopaxenna Unguided aerial ordnance

TaKTHKO-TexHHHecKiie xapatcrepucTHKH
w Basic Characteristics !

flnaMeTp, mm 203 Diameter, mm 203
ßnwHa, mm 1064 Length, mm 1,064
Macca, Kr 75 Weight, kg 75
BpeMH, c:

BMflnMOCTM oônaxa ahbm 22
Time, sec:

cloud is visible in daytime 22
BUßUMOCTM orna hohho 3 flare is visible at night 3

PexMMbi npMMeHeHua:
BbICOTa, M 250-16000

Conditions of use: 
altitude, m 250 to 16,000

CKOpOCTb, KM/H 600-1200 speed, km/h 600 to 1,200

lipaKTMwecKa$i aBnaunoHHaa 6oMóa 
n-50UJ

P-50Sh 
practice bomb

npe,QHa3HaHeHa aas obyne- 
HM9 neTHoro cocTaea 6om6o- 
MeTaHMio tiiTypMOBbiMM aena- 
PMOHHblMM ÖOMÖaMH.

Designed for bombing pilot 
training.

TaKTMKO-TexHHHecKMe xapatcrepncTHKn Basic Characteristics

flnaMerp, mm 203
fljlMHa, MM 1097
Macca, Kr 49
Cuna csera cpaKena, mah cb. 1
BpeMH ropeHMA rpaxena, c 30
flnanaaoH usMeHeHns
xapaKTepncTMHecKoro BpeMenu, c 22-40
PexnMbi npnMeHeHne:

BblCOTa, M 30-500
CKOpOCTb, KM/H AO 1200

Diameter, mm
Length, mm
Weight, kg
Flare light intensity, mln cd
Flare burning time, sec
Characteristic time variation range, sec
Conditions of use:

altitude, m
speed, km/h

203
1,097
49
1
30
22 to 40

30 to 500
1,200, max.

lipaKTkmecKaa aBnaunoHHan ôoMôa 
n-50T

npe/LHasHaneHa /via obyneHnn neiHoro cocraea botviboivie- 
T3HWO. Hcnonb3yeTcn b nioôoe speivin cyrok.

P-50T 
practice bomb

Designed for bombing pilot training. Can be used in the day­
time or at night.



ABuianMOHHbie cpencTBa nopaxeHus Aerial ordnance

TaKTMKO-rexHMHecKwe xapaxTepMCTMKM

flnawerp, mm 203
Annua, mm 1044
Macca, Kr
BpeMA BMßUMOCTM curnana, c:

50

ceeTOBOro 16
AbIMOBOrO

PexuMbi npuMeHenns:
35

BblCOTa, M 200-25000
CKOpOCTb, KM/H 500-2500

Tnn BspbiBarena yHMBepcanbHbivi, 
TepMOCTOMKMM, 
wHepunoHHO- 
peaKUMOHHoro 
AeMCTBMP, c aneK- 
TpMHeCKMM n 
MexaHMMeCKMM 
3anycKOM

Diameter, mm 
Length, mm 
Weight, kg 
Time, sec:

light is visible 
smoke is visible

Conditions of use: 
altitude, m 
speed, km/h

Type of fuse

Basic Characteristics

203
1,044
50

16
35

200 to 25,000
500 to 2,500 
universal, 
heatproof, 
creep/setback 
action, electrically 
and mechanically 
started

yHeÓHaa npoTWBonoflOMHas 
aBnauwoHHaq óoMÓa ynJlAB-50

UPLAB-50 
training anti-submarine bomb

npe/iHa3HaHeHa rw obecneneHun öoeßoii ocwotobkh 
noApaaaeneHnii npOTUßo/iOAOHHOü aßuapuu b TopneaoMe- 
TaHnw n öoMÖOMeTamin no noflBOAHbiM noflKaivi.

Designed to train crews of ASW aircraft in anti-submarine 
torpedo and bomb dropping.

Basic Characteristics

Diameter, mm
Length, mm
Weight, kg
Light and smoke flare 
burning time, min
Conditions of use: 

altitude, m 
speed, km/h

240
1,065
45

8 to 10

150 to 2,000
850, max.

ManoKanuiôepHbie rnyÓHHHbie 
aBwaLiwoHHbie óoMÓbi MTAB-C3, 
MTAB-03, MTAB-J13

Small-caliber air-dropped depth 
charges MGAB-S3, MGAB-03, 
MGAB-L3

ManoKanuôepHbie 
myônHHbie aenaun- 
OHHbie ÓOMÓbl - 
B3pblBHbie HCTOHHH- 
Ku 3ByKa, npextHa- 
SHaneHbi flna oÖHa- 
pyxeHMB u yrOHHe- 
HMA KOOpflUHaT OOfl- 
BOAHblX 71OAOK.

Small-caliber air- 
dropped depth 
charges acting as 
explosive sound 
sources are desig­
ned to detect and 
specify the position 
of a submarine.



HeynpaBJiaeMbie aBMapMOHHbie cpeqcTea nopaxenna Unguided aerial ordnance

TaKTWKO-TexHHHecKwe xapaicrepwcTWKM Basic Characteristics

PexuMbi npMMeHeHHn: 

BblCOTa, M 
CKOpOCTb, KM/H

250-400 
400

MTAB-C3

400-600 
650

MrAB-O3

600-2000
850

mtab-bs

Conditions of use:
altitude, m 
speed, km/h

250 to 400
400

MGAB-S3

400 to 600
650

MGAB-O3

600 to 2,000
850

MGAB-L3

anaMBTp, MM 150 72 72 Diameter, mm 150 72 72
ZhlMHa, MM 1150 495 495 Length, mm 1,150 495 495
Macca, Kr: Weight, kg:

ÖOMÖbl 16 3,1 2,8 bomb 16 3.1 2.8
BB (T3) 0,4 0,2n 0,8 0,1 explosive (TNT eq.) 0.4 0.2 and 0.8 0.1

Tun aapnaa cnupanbHbiñ OflMHOHHblií BMHeMHWM Type of charge spiral single linear

AniTauMOHHan aBnaunoHHaa 6oM6a 
ArHTAB-250-85

AGITAB-250-85 
leaflet bomb

npeziHa3HaHeHa ana c6pa- 
CbiBaHna c caMoneroB aruTa- 
Umohhoü nuTepaTypbi B BOÜ- 
CKax n Tbiny npOTMBHUka.

Designed to drop leaflets 
from aircraft at troop posi­
tions and in the rear of the 
enemy.

TaxTMKO-TexHMHecKne xapaKTepncTMKM Basic Characteristics

ÜMaMeTp, MM 325 Diameter, mm 325
AnMHa, MM 1500 Length, mm 1,500
Macca, Kr: Weight, kg:

ÔOMÔbl 93 bomb 93
arMTauuoHHOM JiMTepaTypbi 45,5 leaflets 45.5

PexMMbi npuMeHeHun: Conditions of use:
BblCOTa, M 500-9000 altitude, m 500 to 9,000
CKOpOCTb, KM/H 500-800 speed, km/h 500 to 800

ManoraóapMTHaa MHiueHb M6 (M6T)
flpeßHasHaHeHa ana oSyneHUA akiHHoro cocraBa flBO m 

BBC oÖHapyxenmo n nopaxennio BOsayruHbix ueneii.
MntueHb npeacTaenneT co6oü aeiiaßoMÖy, HMnTupyioiayio 

BoaaywHyio pens b naccnsHOM paanonoKauHOHHOM u MK an- 
anasoHax.

M6 (M6T) small-size target
Designed to train the air defense and air force personnel in 

acquiring and destroying air targets.

Group 13 Ammunition and explosives



ABnanMOHHbie cpeflCTBa nopaxeHua Aerial ordnance

KoHCTpyKunfl MumeHn M6T no3BonneT oöecnenuTb ee xpa- 
HeHwe n npuMeneHMe b moôbix MaKpoKnnMaTMHecKnx 3OHax, 
B TOM HMCne M B TpORMHeCKOM KJlMMaTS.

The target is an air bomb, which simulates an air target in the 
passive radar and thermal bands.

The design of the M6T target allows its storage and use in 
any climatic zone, including tropical climates.

TaKTMKo-TexHMHecKwe xapaxTepucTHKM Basic Characteristics

flnaweTp, mm 280
ZtnnHa, mm 1065
Pa3Max CTaöunusaTopa, mm 345
Macca, kc 98
BpeMH ropeHHA cpaxena, c He MeHee 195
Cuna CBeia, mka He Menee 2
ßanbHOCTb HaômofleHust, km 
PexMMbi npuMeneHun:

Ro 35

BblCOTa, M 2500-17000
CKOpOCTb, KM/H 750-1200

Tun BSpbieaTenn c aneKTpuHecKMM n Me- 
xaHHHecKMM sanycKOM 
AMCTaHunoHHOro asmctbhb

Diameter, mm
Length, mm
Fin span, mm
Weight, kg
Flare burning time, sec 
Light intensity, mln cd 
Observation range, km 
Conditions of use:

altitude, m 
speed, km/h

Type of fuse

280
1,065
345
98
195, min.
2, min.
35, max.

2,500 to 17,000
750 to 1,200

time fuse, electrically and 
mechanically started

ABuauMOHHaa cnacaTenbHaa KacceTa 
ACK-500

ASK-500 
rescue pod

npe,QHa3HaHeHa Ann one- 
paTMBHOM AOCTaBKM CpeflCTB 
cnaceHua b paiioHbi beflCT- 
bhü m KaTacTpo4>. flpnMeHh- 
eTcn c caMoneTOB n BepTone- 
TOB npn ncnonb3OBaHuu cob- 
peMeHHbix npuperibHO-HaBn- 
rapnoHHbix KOMnneKCOB.

Designed to quickly deliver 
rescue means into distress 
and catastrophe areas. Can 
be dropped from airplanes 
and helicopters equipped with 
modern aiming-and-naviga- 
tion complexes.

BapuaHTbi KOMnneKTauuu

Tun KacceTbi PañOH Se/tCTBna Bo3MOXHas KOMnneKTauna

ACK-500M PaüOHbi öeacTBMü 
m KaTacTpocp Ha Mope

HaAyBHbie nnoTbi
M JlOflKM C aBTOMaTWMeC- 
KMM npHBe/jeHweM wx 
b paóosee cocTOAHne, 
CpeflCTBa CB93M

ACK-5003 PaüOHbi 
aKonornnecKMx 
KaTacTpocp

CpeflCTBa aaiflMTbi 
opraHOB flbixaHWA u Tena, 
CpeflCTBa CBA3M, MeflMKa- 
MeHTbi, npoflyKTbi nMTaHWH

ACK-500K TpyflHOAOcrynHbie 
paÑOHbl paSflMHHblX 
öeßCTBMM h KaTacTporp 
(ropbi, nycTbiHH)

MeflMKaMeHTbi, cpeflCTBa
CBS3M, nanaTKH, 
npoflyKTbi nMTaHMA

Variants of outfit

Type Distress area Possible outfit

ASK-500M Distress and catas­
trophe areas at sea

Air rafts and automatical­
ly activated boats, com­
munication means

ASK-500E Ecological catastro­
phe areas

Protection means for 
breathing organs and body, 
communication means, 
medicines, foodstuffs

ASK-500K Hard-to-get-at dis­
tress and catastro­
phe areas (moun­
tains, deserts)

Medicines, communica­
tion means, tents, food­
stuffs

TaKTHKO-TeXHMHeCKHe XapaKTepUCTMKM Basic Characteristics

flnaMeip, mm 450
flnriHa, mm 2495
Macca, kt:

KacceTbi AO 500
none3Horo rpyaa RO 350

none3Hbiñ oôbeM, m3 AO 0,24
PexHMbi npHMeneHHm

BblCOTa, M 100-16000
CKOpOCTb, km/h 100-1200

Diameter, mm 
Length, mm 
Weight, kg: 

container 
payload

Payload volume, m3 
Conditions of use: 

altitude, m 
speed, km/h

450
2,495

500, max.
350, max.
0.24, max.

100 to 16,000
100 to 1,200



HeynpaBJiaeMbie aenai4H0HHbie cpe/jCTsa nopaxenna Unguided aerial ordnance

ABMaUMOHHOe epeACTBO 
noxapoTyLueHwa ACn-500

ASP-500 Airborne 
fire-fighting means

npeflHa3HaHeHO aha TyueHMA m /iOKann3ai4nn necHbix no- 
xapoB, noflaaneHMA 3OHbi ornesoro ujTopMa npn TexHoreH- 
Hbix aeapnAx m KaTacTpo<t>ax.

Designed to extinguish and localize forest fires, suppress 
the area of fire storm during anthropogenic accidents and 
catastrophes.

TaKTWKO-TexHWMecKMe xapaKTepncTMKM Basic Characteristics

flnaweTp, mm
fljlMHa, MM
Macca, Kr
06beM no/j HanonHeHue, n
PexMMbi npnMeneHMs:

BblCOTa, M
CKOpOCTb, KM/H

500
3295
525
400

300-1000
AO 600

Diameter, mm
Length, mm
Weight, kg:
Volume being filled up, I
Conditions of use:

altitude, m 
speed, km/h

500
3,295
525
400

300 to 1,000
600, max.

BbiCTpen c ronoBHOki HacTbK)
B TepMOÓapuneCKOM CHapaxeHHH 
TSr-29B

TBG-29V 
round with thermobaric 
warhead

DpeAHa3HaHeH aha nopa- 
XeHUA XMBOM CMAbl Ha OTKpbl- 
TOM MeCTHOCTH, B OKOnaX, HO- 
neBbix yxpbiTMAX, 3A3hmax m 
coopyxeHusx paanwMHoro Tu­
na, nerKo6poHnpoBaHHOii m 
HeÓpOHMpOBaHHOM TeXHMKM.

npMMeHaeTCH Ans CTpenböbi 
M3 rpaHaTOMeTOB PFir-29 m

Pnr-29H MAM M3 ÖAOHHblX KOHCTpyKLtMM CMCT6M 3annOBOTO OTHH, 
yciaHaBriMBaeMbix Ha nerKMx cawoneiax m BepToneTax ot 1000 kt 
B3A6TH0M MaCCbl MAM aBTOMOÖMASX nOBblUJCHHOM TipOXOAMMOCTM.

Designed to annihilate man­
power on the open terrain, in 
trenches, field shelters, vari­
ous buildings and destroy 
lightly armored and soft- 
skinned materiel.

The round is fired from 
grenade launchers RPG-29 
and RPG-29N or multiple

launch rocket systems installed on light airplanes and helicop­
ters with a takeoff weight of 1000 kg and more and all-terrain 
vehicles.

TaKTMKO-TexHHwecKMe xapaKTepncTMKM Basic Characteristics

Kanwßp, mm
Annua BbicTpena, mm
Macca, Kr
flanbHocTb cTpenbôbi b aasMcuMOCTM 
ot BapriaHTa pasMemeHnn ônoKa, m 
KOAMHeCTBO BblCTpe/lOB B ÔnOKe, LUT. 
AnMHa önoKa, mm
AnaMeTp ônoKa, mm
Macca ônoKa c 7 BbicTpenaMu, kt 
noflasaeHue xubom cnnw cpyracHbiM 
M OCKOAOHHblM AOMCTBMeM:

b noMeiueHnn
Ha OTKpbITOM MBCTHOCTM 
b noMeiueHnn ao 50 m3

105 
695 
6,7

ot 50 flo 2000
Ao7 
1500
AO 500
AO 80

b OKone

OÖbOMOM AO 300 M3 
BpaAnyceAO 10 m 

npn cpaöaTbiBaHMU ro- 
AOBHOM HaCTM Ha paCCTO- 
SHMH AO 1 M OT aMÓpa- 
3ypbl, OKOH, ABepHbIX 
npoeMOB 
npM cpaöaTbiBaHMM ro- 
aobhom HacTM Ha pac- 
CTOAHHH AO 2 M ot OKona

Caliber, mm 105
Round length, mm 695
Weight, kg
Firing range depending on location

6.7

of cluster, m 50 to 2,000
Number of rounds in cluster 7, max.
Length of cluster, mm 1,500
Diameter of cluster, mm 500, max.
Weight of cluster with seven rounds, kg 
Annihilation of manpower by blast 
and fragmentation effect:

80, max.

in enclosures with a volume 
of up to 300 m3

on open terrain within a radius of 10 m
in enclosures with a volume upon detonation
of up to 50 ms of warhead at a distance 

of up to 1 m from gun­
ports, windows, doors

in trench upon detonation of war­
head at a distance of up 
to 2 m from trench
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npeflHasHaHeHbi /yin nopaxewns BosayruHbix n HaseMHbix 
peneñ npw CTpenbbe M3 30-mm aaTOMaTMHecKHX aenanyujeK 
rUJ-6-30, FLU-30, mJ-30K w FLU-301, yciaHaB/inBaeMbix Ha 
caMoneTax m eeproneiax.

KoHCTpyKiiMH óoenpnnacoe oSecnesnBaeT BbicoKwe skc- 
nnyaTapnoHHbie xapaKTepncTWKM nyiueHHbix cucTew aa chot 
Ha/iexHOCTM 4>yHKpnoHMpoBaHMA, BcenoroflHOCTM npuMeHe- 
hma, BbicoKoro nopaxaiotyero ,o,eiíCTBna y nenn. Bookomu- 
neKT BKnionaeT 30-mm naTpoHbi:

- c 0CK0n04H0-<t>yracH0-3axnraTenbHbiM CHapnaoM (0<b3);
- c 6poHe6oñHO-TpaccnpyiotnnM CHapaßOM (BT);
- c 6poHe6oñHbiM CHapa/iOM (B);
- c MHoroaneMeHTHbiM CHapaflOM (M3).

The cartridges are used against surface and aerial targets. 
Compatible with the GSh-6-30, GSh-30, GSh-30K and GSh-301 
fixed- and rotary-wing aircraft-mounted 30-mm cannons.

The munitions render the weapons high maintainability, reliabil­
ity, a full all-weather day/night 
capability, and high firepower.
The following types of 30-mm 
cartridges are available:

- high-explosive/cluster 
fragmentation/incendiary;

- armor-piercing tracers;
- armor-piercing;
- cluster fragmentation.

30-mm naTpoH 
c 003 CHapflflOM

The 30-mm high-explosive/cluster 
fragmentation/incendiary cartridge

npeflHasHaneH ¿ina nopa- 
xeHun HaaeMHOñ HeöpoHM- 
posaHHoCi M nerKoöpoHHpo- 
BaHHoCí TexHnKn, xmboíí curisi 
n B03,tjyiiiHbix ueneií.

OcHameH B3pbiBaTeneM 
BcenoroflHOro npnMeH6HHB 
nonynpeAoxpaHHTe.nbHoro 
mua c MexaHM3M0M ßaribHe- 
ro B3BefleHwa

The cartridge is used 
against personnel, light vehi­
cles and installations, and aer­
ial targets. Carries an all- 
weather day/night warhead- 
placed remote-armed safety- 
catched fuse.

TaKTHKO-TeXHMHeCKMe xapaKTepMCTMKM Basic Characteristics 
_____________________________________________

Macca, kc:
naTpoHa
CHapnaa
BB

HaHaabHas CKopocTb, m/c
CpeaHee siaKcuManbHoe aaaneHMe 
nopoxoBbix raaoB, kf/cm'

0,832
0,390
0,0485
890

3200

Weight, kg: 
cartridge 
warhead 
explosive

Muzzle velocity, mps 
Average maximal gas 
pressure, kg/cm2

0.832
0.390
0.0485
890

3,200

30-mm naTpoH c BT 
w B CHapa/jaMH

The 30-mm armor-piercing 
and armor-piercing tracer cartridge

ripeftHasHaHeH ansi nopaxenna HaaeMHoid nerKoópoHnpo- 
saHHOii TexHMKn n BO3,n,yujHbix ueneñ.

flaTpoH c BT cHaprmoM CHabxeH TpaccepoM, obecnesnBa- 
lomuM BHflnMOCTb Bceii TpaeKTopnn noneTa, mto noaeonneT 
KoppekTnpoBaTb cTpenböy.

The cartridges are used against light vehicles and installa­
tions, and aerial targets. The armor-piercing tracer has a all­
way tracing capability for better fire alignment.

rpynna 13 Boenpunacbi, 6oeBb,e Mac™ paxeT h aapbiBMa™« Bemecraa Group 13 Ammunition and explosives
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riaipoHbi K aBTOMaTMMecKMM ManoKanMóepHbiM nyujKaM Aircraft cannon ordnance

TaKTWKO-TexHWHecKne xapaxTepncTHKM

30-mm naTpoH c 6 CHapsßOM
The 30-mm armor-piercing cartridges

Basic Characteristics

ET 6 armor- armor-
Macca, Kr: piercing tracer piercing

naipoHa 0.844 0,831
CHapnaa 0,403 0,390 Weight, kg:

HaianbHan CKopocib, m/c 880 890 cartridge 0.844 0.831
CpeAHee MaxcMManbHoe nasneHne warhead 0.403 0.390
nopoxOBbix rasoB, kf/cm2 3250 3200 Muzzle velocity, mps 880 890
BpeMS ropeHMA Tpaccepa, c He Menee 2 — Average maximal gas pressure, kg/cm2 3,250 3,200
BpoHenpoSuBaeMOCTb Tracer burning time, sec, minimal 2 —
(noA yrnoM 60" ot nopManri Armor penetrating capability
npn CKopoc™ HocnTe™ 200 m/c (60", 200mps, 1,000m), mm 20 25
na aanbHocTH 1000 m), mm 20 25

30-mm naTpoH c MHoroaneMeHTHbiM 
CHapaflOM (M3)

The 30-mm cluster 
fragmentation

npeflHaanaHeH ana nopaxemifl 
HeyKpbiTOki >khbom curisi n ner- 
K0yH3BHM0M BOeHHOÍÍ TeXHHKH 
(Tuna caMoneTa Ha cTonHKe, 
PJ1C, aBTOTpaHcnopTa n AP-).

OcHameH roTOBbiMM nopaxaio- 
lahmh aneweHTaMH (m3) n Bbi- 
LLÍMÓHblM yCTpOHCTBOM BCenO- 
roflHoro npnMeHeHMs c HecKonb- 
kmmm CTyneHHMM npe/ioxpaHe- 
HHH n rfuKcnpoBaHHbiM BpeMe- 
HeM cpaöaTbiBaHHH.

The cartridge is normally used against exposed personnel 
and light vehicles and in-stallations (landed aircraft, radars, 
automotive vehicles etc.). Carries a cluster of ready-made 
fragments and an all-weather day/night time-delayed cluster 
booster with several safety factors.

Basic CharacteristicsTaxTuiKO-TexHHMecKwe xapaKTepucruKM

Macca naTpoHa (cnapaaa; m3), kf
HanaribHan CKOpocrb, m/c
BpeMs oT MOMeHTa BbicTpena 
no cpaöaTbiBaHnq BbiiiJMÖHoro 
ycTpoücTBa,c
KoriHiecTBO m3

0,837(0,395; 0,0035)
885

1,1-1,5
28

Cartridge (warhead; fragment) 
weight, kg
Muzzle velocity, mps
Booster delay time, sec
Number of fragments carried

0.837 (0.395; 0.0035)
885
1.1-1.5
28

30-mm narpoHbi c nnacTMaccoBbiMn 
BeflyiuMMH ycTpovicTBaMn (FIBY)

npeaHaaHaseHbi Ann nopaxennn BO3AywHbix m Haseivi- 
Hbix penen npn crpenbSe ns 30-mm aBTOMaTWHecKnx aBvia- 
nyujeK rUJ-6-30, rLU-30, rill-3OK m rtU-301, yCTaHasnn- 
BaeMbix Ha caMoneTax m BepToneTax. DpwMeHeHHe riBV 
He Menee neM b 3 pasa noBbimaeT xHsysecTb ctbojiob 
aBTOMaTHnecKHx nyiuek. FlaTpoHbi no3BonmoT b 2 pasa

30-mm cannon cartridges 
with plastic leading belts

The cartridges are used against surface and aerial tar­
gets. Compatible with the GSh-6-30, GSh-30, GSh-30K and 
GSh-301 fixed- and rotary-wing aircraft-mounted 30-mm 
cannons.

The novel munitions effectively double maintainability, 
reliability, and carried fire-power, and triple the barrel



ABnanMOHHbie cpeflCTBa nopaxeHua Aerial ordnance

ysennHHTb OTCTpennBaeMbiii öoexoMnneKT n 3<t>4>eKTHB- 
HOCTb CTpenbÖbl.

BoeKOMnneKT BKntonaeT 30-mm narpoHbi:
- c 0CK0n0HH0-<t)yracH0-3axwraTenbHbiM cHapaaoM (003 ) ;
- c 6poHe6ofíHO-TpaccnpyiomnM CHapaflOM (BT);
- c MHoroaneMeHTHbiM cHapaflowi (M3).
Bo B3pbiBaTe/i9x naipoHOB c 003 cnapaflOM n b Bbitunö- 

Hbix ycTpoùicTBax M3 CHapaflOB npuMeHeHbi Kancionn-Boc- 
nnaMeHMTe/in noBbuueHHori TepMocToükoc™.

service life. The following types of 30-mm cartridges are 
available:

- high-explosive/fragmentation/incendiary;
- armor-piercing tracers;
- cluster fragmentation.
The fuses of high-explosive/fragmentation/incendiary car­

tridges and cluster boosters of cluster fragmentation car­
tridges carry high thermal resistivity primers.

riaipoH c nßy 
c 0<t>3 cHapsßOM 

PLB high-explosive 
fragmentation incendiary

naTpoH c nsy 
c M3 CHapanoM 

PLB cluster 
fragmentation

narpoH c nsy 
c ET CHapwoM 

PLB 
armor-piercing

TaKTWKO-rexHMMecKMe xapaKTepwcTWKM Basic Characteristics

003 M3 BT
Macca, kt:

naTpoHa 0,827 0,826 0,836
CHapHAa 0,387 0,386 0,396
BB 0,0435 — —

HananbHaH CKopocrb, m/c
CpeAHee MaxcnManbHoe aaBneHwe

890 890 890

nopoxoBbix rasos, kt/cm2 3250 3250 3250
BpeMsi ropeHnn Tpaccepa, c
EpoHenpoÖMBaeMOCTb

— — He Menee 2

(noA yrnoM 60’ ot HopManw
npn CKopocTH HOCMTens 200 m/c 
wa AanbHOcin 1000 m), mm 20
BpeMH ot MOMeHTa BbiCTpena 
Ao cpaOaTbiBaHun BbiujMÔHoro 
ycTpoCicTBa, c 1,1-1,5 •

KonnnecTBO m3 — 28 —

high-explosive/ cluster armor-
fragmentation/ fragmentation piercing

Weight, kg: 
cartridge

incendiary

0.827 0.826 0.836
warhead 0.387 0.386 0.396
explosive 0.0435 — —

Muzzle velocity, mps 890 890 890
Average maximal 
gas pressure, kg/cm2 3,250 3,250 3,250
Tracer burning time, sec — — minimal 2
Armor penetrating capability 
(60’, 200mps, 1,000m), mm 20
Booster delay time, sec — 1.1-1.5 —
Number of fragments 
carried — 28 —

23-mm narpoHbi k aBTOMaTHHecKUM 
ManoKannóepHbiM aBnanyLUKaM

23-mm cannon 
cartridges

npeAHasHaseHbi ana nopaxennn HaseMHbix n BoaayuiHbix 
peneri npn CTpenebe n3 23-mm aBTOMamHecKnx aenanyujeK 
AM-23, rtlJ-23, TLLI-6-23, riU-6-23M, ycTanaBAMBaeMbix Ha 
caMoneiax w eepToneTax. KoHCTpyKpnn SoenpwnacoB o6ec- 
neHMBaeT Bbicoxne 3KcnnyaTapnoHHbie xapaKTepncTWKM ny- 
LueHHbix CHCTeM 3a enei HapexHOc™ 4>yHKUMOHnpoBaHnq,

The cartridges are used against surface and aerial targets. 
Compatible with the AM-23, GSh-23, GSh-6-23, and GSh-6- 
23M fixed- and rotary-wing aircraft-mounted 23-mm cannons. 
The munitions render the weapons high maintainability, relia­
bility, a full all-weather day/night capability, and high firepow­
er. The following types of 23-mm cartridges are available:

rpvnna 13 Eoenpunacbi. fioeabie wacTH paKeT m BspbiBwaTbie BemecTBa Group 13 Ammunition and explosives
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riaipoHbi K aBTOMaTMMecKMM ManoKanvióepHbiM nytuxaM Aircraft cannon ordnance

Bcenoro/jHOc™ npnMeHeHW9, BbicoKoro nopaxatoipero peü- 
CTBMA y penn. BoexoMnneKT BKnioHaeT 23-mm naTpoHbi:

- c 0CK0n0HH0-<t>yracH0-3axnraTenbHbiM CHapapoM (003);
- c ocKonoHHO-0yracHO-3axnraTeabHO-TpaccwpyioipnM 

CHapapoM (O03T);
- c 6poHe6oCiHo-TpaccMpy>ou4MM cHapapoM (BT);
- c 6poHe6oMHO-3axnraTenbHO-TpaccnpyioipMM CHapspoM 

(53T);
- c MHoroaneMeHTHbiM CHapapoM (M3);
- c npoTMBOaapocTaTHbiM 0yracHO-3axnraTenbHbiM CHapa- 

Pom (Ô3).

riaipoHbi co cnapspaMH ocKonoHHO-0yracHori rpynnw 
(003, O03T) ocHameHbi ronoBHbiM BspbiBaTeneM Bceno- 
ropHoro npwMeHeHna c MexaHM3MOM panbHero B3BepeHH9.

riajpoH c MHoroaneweHTHbiM CHapapOM (M3) npepHasHa- 
teH pria nopaxeHna HeyxpbiTow xhbow cwabi n oerKoyasBM- 
Moíí HaaeMHOÍí toxhukh (Tuna caMoaera Ha CToaHKe, PDC, 
aBTOTpaHcnopTa w pp.). OcHatpeH roTOBbiMM nopaxaioipMMM 
aaeivieHTaMM (m3) h BbiiunÔHbiM ycipoiiCTBOM BcenoropHO- 
ro npwMOHeHMB c HeCKoabKnMw CTyneHHMH npepoxpaHeHwa m 
0MKCHpOBaHHblM BpOMeHGM CpaÖaTblBaHHB.

naTpoHbi c B3T M BT CHapapaivin npepHasHaHeHbi paa nopa- 
xeHwa aerKOÓpOHHpoBaHHbix HaaeMHbix m B03pyniHbix peneri.

- high-explosive/cluster 
fragmentation/incendiary;

- high-explosive/cluster 
fragmentation/incendiary 
tracers;

- armor-piercing tracers;
- armor-piercing/incendi- 

ary tracers;
- cluster fragmentation;

- anti-balloon high-explosive/incendiary.
The high-explosive/cluster fragmentation/incendiary and 

high-explosive/cluster fragmentation/incendiary tracer car­
tridges carry an all-weather day/night warhead-placed 
remote-armed fuse.

The cluster fragmentation cartridge is normally used 
against exposed personnel and light vehicles and installations 
(landed aircraft, radars, automotive vehicles etc.). Such car­
tridges carry a cluster of ready-made fragments and an all- 
weather day/night time-delayed cluster booster with several 
safety factors.

Armor-piercing and armor-piercing/incendiary tracers are 
normally used against light armored surface and aerial tar­
gets.

TaKTMKO-TeXHMMeCKMe XapaKrepwcTHKM

003 O03T M3 B3T BT 03
Macca, kc:

naTpoHa 0,338 0,331 0,338 0,341 0,338 0,338
CHapapa 0,184 0,176 0,184 0,190 0,186 0,184
opHoro m3 (ko/1-bo m3) — — 0,002 (24) 0,0044 — —

Hananbuan CKopocib, m/c 700 710 700 690 700 700
CpepHee MaKCMManbHoe pasneHMe we öonee He 6onee He 6onee He 6onee He 6onee ne 6onee
nopoxoBbix raaoB, kc/cm2 3000 3000 3000 3000 3000 3000
BpeMa ropeHwn Tpaccepa, c — 5 — 5 2 —
Bpewn cpaöaTbiBaHUA BbiiunÖHoro ycrpoüCTBa, c — — 1,4-1,8 — — —

Basic Characteristics

high-explosive/ high-explosive cluster armor-piercing armor- anti-balloon

Weight, kg:

cluster 
fragmentation/

cluster 
fragmentation/ 

incendiary tracer

fragmentation incendiary 
tracer

piercing 
tracer

high-explosive 
incendiary

cartridge 0.338 0.331 0.338 0.341 0.338 0.338
warhead
ready-made fragment

0.184 0.176 0.184 0.190 0.186 0.184

(number of fragments carried) — — 0.002 (24) 0.0044 — —
Muzzle velocity, mps 700 710 700 690 700 700
Average maximal gas pressure, kg/cm2, max 3,000 3,000 3,000 3,000 3,000 3,000
Tracer burning time, sec — 5 — 5 2 —
Cluster booster delay time, sec — — 1.4-1.8 — — —

rpynna 13 Boenpxnacbi, Soeabie nacra paxer m sapbiBMarbie seuiecnra Group 13 Ammunition and explosives
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PaKeTbi KopaôenbHbix
KOMnneKCOB

inbuilt

Bbicrpenbi KopaßenbHOM 
apTMjinepHH

IJLIJL1J ¿1/ÍjJJi/J ¿1/JjJiIJJÜ

BoenpHnacbi - nocraHOBii|MKM 
noMex ynpaBnneMOMy opyxcHio
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Eoenpunacbi
K npOTMBOAMBepCMOHHbIM
rpaHaTOMeTHbiM KOMnnexcaM



PAKETbl KOPAEEJIbHbIX 
KOMRAEKCOB

B cocTaee Boopyxenna coBpeweHHbix KopaôneH npuMena- 
KDTC9 paannHHbie cpeacTea nopaxenua u âoenpunacbi mop- 

CKoro opyxna, b tom Hucne: 6annncTH4ecKne w KpbinaTbie pa- 
Kerbi yqapHbix KopaôenbHbix KOMnneKcoB, paxeTbi cpeacTB 
np0TMB0B03flyilJH0ii H npOTHBOBOAOMHOH OÔOpOHbl, npOTHBO- 
paxeTHbix KOMn/ieKCOB, 3ennTHO-pai<eTHbix, KopaôenbHbix pe- 
aKTUBHbix cncTeM sannoBoro orna, BbicTpenbi apTunnepun- 
ckhx CMCTeM, Topneflbi, rnyôHHHbie 6oivi6bi, muhbi, npoTHBO- 
MMHHbie cpeflCTBa, peaKTMBHbie rpaHaTbi npoTHBOOMBepcH- 
OHHblX peaKTHBHblX rpaHaTOMOTHblX KOMnneKCOB.

OcHOBHbiMn cpe/icTBaMM BO3AyiüHoro HanafleHna npn 
aetiCTBMax Ha Mope nensiOTca npoTMBOKOpaôe/ibHbie h npo- 
TMBopaflMonoKapMOHHbie paxeTbi, ynpasnaeMbie aBnauuoH- 
Hbie ÔOMÔbl.

B coBpeweHHbix ycnosnax npoTMBOBO3flyujHaa oSopona 
HaABOflHoro Kopaônn Bce 6oæe npuoôpeTaeT npoTusopa- 
KeTHyio HanpaB.neHHOCTb. 34><|>eKTHBHOCTb OTpaxeHus tviac- 
cwpoBaHHbix y^apoB cpeacTB BosAywHoro Hana/jeunn onpe- 
aenaeica pauuoHajibHbiM nocTpoeHueivi awenoHupOBaHHOM 
np0TMB0B03AyujH0ii oôopoHbi Kopaôna h KopaôenbHbix rpyn- 
nupOBOK C npHM6HeHKeM 36HHTHblX KOMOneKCOB C flByMA Ka- 
HanaMM Boopyxenna - paxeTHbiM h apTunnepHiicKUM, ynpas- 
naeMbix bauhoh cucTeMoü ynpaBneHua BoopyxeHueM.

B 3asncnMOc™ ot HOCMTens h Mecia pacnonoxeHMA uenu 
MOpCKHe ôoesbie paxeibi ncmpasAenaioTca Ha cneflytoiuwe 
Knaccbi: «Kopaônb — Kopaônb», «Kopabnb — 3eivinH», «aewina 
— Kopaônb», «Kopaônb — Boaayx», «B03ayx — KopaSnb» h 
«BO3flyx — BO3ayx». no ocoôeHHocTAM KOHCTpyKUHH Kopnyca 
h TpaeKTOpMH nonexa hx AenaT Ha KpbinaTbie h 6annncTH4e- 
CKHe.

B aaHHOM pa3,aene npwBefleHO onncaHne OT/ienbHbix 06- 
paspoB paxeT M3 cocTasa KoivinneKCOB paxeTHoro opyxwa, 
peaKTMBHbix cHapwos KopaôenbHbix KOMnneKcoB PC3O, 60- 
enpnnacoB coBpeMeHHbix apTnnnepnHCKHX chctom h npo™- 
BOflHBepCHOHHblX KOMnneKCOB.

nonHoe onncanne KOMnneKcoB Boopyxenna BM<Î> npezi- 
CTaBTieHO B 3 TOMe SHUMKJlOneflHH.

The weapons systems of modern warships are armed with 
offensive ballistic and cruise missiles; air, missile, and subma­
rine defense missiles; MLRS rounds; artillery rounds; torpe­
does; depth charges; mines; mine clearing assets; and rock­
et-propelled projectiles of anti-SEAL systems.

Though seaborne air defense systems are primarily intend­
ed to counter equally anti-ship and anti-radar missiles and 
guided aerial bombs, modern environment dictates a focus on 
missile defense. Deep architecture of individual and collective 
defensive assets is key to effectiveness of defense against 
massive air attacks. In such integrated systems, missile and 
artillery weapons are controlled by an all-encompassing fire 
control system.

Naval missiles are classified into ship-to-ship, ship-to-sur- 
face, surface-to-ship, ship-to-air, air-to-ship, and air-to-air by 
the carrier and target and into ballistic and cruise by the tech­
nological background.

This section includes descriptions of missiles, MLRS rounds, 
modern artillery and anti-SEAL munitions. A full description of 
naval weapons systems is the topic of Volume 3 of the 
Encyclopedia.
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PaKeTbi KopaóenbHbix KOMnnexcoB Sea-launched missiles

npoTMBOKopaóenbHafl paKeTa fl-35
M3 cocTaea KOMnneKca paKeTHoro opyxn«

The P-35 
ship-to-ship missile

npeziHa3HaHeHaflPsi waSupaTe/ibHoro nopaxenun Haaeoa- 
Hbix xopaSneii, Haxoflamuxca 3a paanonoxaunoHHbiM ropn- 
30HT0M.

Fl-35 - caMOHaBoantuaacn CBepx3ByxoBan xpbinaTan paxe- 
Ta, MMeiOLuas rn6xne nporpaMMnpyet/ibie TpaeKTopnn.

B cocraB xoivmnexca bxouht:
- npoTHBOKopa6enbHan paxeTa Fl-35;
- KopaôenbHan cncTewa ynpaBneHua;
- MexaHnsnpoBaHHbie nycKOBbie ycTaHOBXH;
- HaaeMHoe axcnnyaTaunoHHoe n xoHTponbHO-n3Mepn- 

TenbHoe oSopyaosaHkie.
CwcTeMa ynpaeneHna oSecnennBaeT TpaHcnaunio paano- 

noKaqnoHHoro n3o6paxeHnn, Teneyn- 
paBneHne m caMOHaBeaemie Ha xoHei- 
hom ynacTKe.

npMHHT Ha BOopyxeHkie paxeTHbix 
KpericepoB np. 58 n 1134 b 1966 roay-

Ha 6a3e flKP Fl-35 coaaaHbi noasnx- 
HbiCi paxeTHbiii xoMnnexc «Peayr» m 6e- 
peroBoCi CTauHOHapHbiii paxeTHbiii kom- 
nnexc «Yiec».

The supersonic homing cruise missile with flexible program­
mable trajectory is used against individual surface ships 
beyond the radar horizon.

The missile system includes 
- the P-35 ship-to-ship missile;
- the onboard guidance system;
- the onboard launchers;
- shore-based maintenance and monitoring equipment.
The system was commissioned for use with Project 58 and 

Project 1134 guided missile cruisers in 1966. the P-35 was 
later derived into the Redut mobile missile system and the 
Utyos shore defense stationary missile system.

MaxcnManbHas aanbHOCTb cipenbSbi, km ao 300
CxopocTb noneia, m 1400-1800
BbicoTa noneTa, m 7000, 4000, 100
CrapTOBan Macca, kt 4200

Effective range, km 
Flight velocity, m 
Flight altitude, m 
Launch weight, kg

300 
1,400-1,800 
7,000;4,000; 100
4,200

MoaepHki3HpoBaHHafl npoTMBOKopaóenbHaa 
paKeTa fl-35 «flporpecc» M3 cocTasa 
KOMnneKca paKeTHoro opyxwA

FlpeflHa3HaHeHa ans nopaxeHMs yaapHbix rpynnnpoBOX, 
KpeiicepoB, acMHHpeB, aecariTHbix xopaôneii n KpynHbix 
TpaHCnopTOB npOTMBHHKa.

Kownnexc senneTcn MoaepHnaauweii npnHAToro Ha Boopy- 
xeHne BMcp xoMnnexca paxeTHoro opyxna Mopcxoro Sasuipo- 
BaHun Fl-35, ynpaBnaeivioro Ha noBbiiuenne Soesoii a<t>4>exTHB- 
hoctm 3a seT coBepujeHCTBOBaHna cncT6Mbi ynpaBneHHA npxi 
coxpaHeHwn BHeujHero o6nnxa n ocHOBHbix chctcm FlKP Fl-35.

fpynna 14 PaxeTHtie m KOCMMMecKHe chctomm (KOMnnsKCH)

Knaçc1470VnpaBn>ieMbiepaKen4 w paiieTbl-HOCMTenH

The upgraded P-35 
Progress ship-to-ship 
missile

The missile is used against strike groups, cruisers, 
destroyers, amphibious assault ships, and large transport 
vessels.

Group 14 Guided missiles
Class 1470 Guided missiles 581



CpeflCTBa nopaxeHMH n 6oenpnnacbi BOopyxeHnn BMd> Naval ordnance & munitions

CucTeivia ynpaBnennA oSecneHnaaeT TpaHC-napnio H3o6pa- 
xeHwa, Te/ieynpaBæHne, penepacnpeAeneHwe onepaTopovi, 
aBTOHOMHbifi aaxsaT n caMOHaseíteHHe.

flpuHflia Ha BoopyxeHMe b 1982 roziy.
HaxoflMTCst Ha BOopyxeHkiw HaABOAHbix Kopaöneri npoex- 

TOB 58 M 1134 (HocMTenw KOMnnexca Fl-35).

Derived from the operational P-35 missile system with 
improved guidance system, commissioned for use in 1982 
with the same classes of ships that carry the parent version 
(Project 58, Project 1134).

flanbHOCTb nonera, km 
CKopocTb noneTa, km/m 
BbicoTa noneTa, m

CTapTOBas Macea,kt

AO 300 
1400-1800 
7000, 400, 
20-40 
4200

Effective range, km 
Flight velocity, km/h 
Flight altitude, m

Launch weight, kg

300 
1,400-1,800 
7,000; 400;
20-40
4,200

npoTMBOKopaóenbHaa KpbinaTaa 
paKeTa noßBOßHoro CTapTa M3 cocTasa 
KOMnneKca paKeTHoro opyxna «Amgtmct»

FlpeflHa3HaHeHa Ann w36npaTenbHoro nopaxenvin hbaboa- 
Hbix Kopaóneñ c noABOAHbix po/jok, HaxoAHinnxca b norpy- 
XeHHOM COCTOBHMM.

PaxeTa nivieeT pacKpbiBatomeeca poa boaom Kpsmo, Anw- 
TeribHO pa6oTaK>mnri TBepAOTonnwBHbiü MapnieBbiü Aßwra- 
Tenb w no/iHOCTbio aBTOHOMHyto CMCTeMy HaseAeHMn.

KoMnneKC paKeTHoro opyxwn c F1KP «Amcthct» npMHriT Ha 
Boopyxenne poaboahoh aoakm np. 670 b 1968 roAy.

The Ametist 
submarine-launched 
anti-ship missile

The missile is used by submerged submarines against indi­
vidual surface ships. The wings unfold underwater. The missile 
has a sustainable solid-propellant engine and a fully inde­
pendent guidance system.

The Ametist missile system was commissioned for use with 
Project 670 submarines in 1968.

:Kne

MaKCHManbHan aanbHOCTb crpenböbi, km
CKopocTb noneTa, km/m
BbicoTa noneTa, m
CTapTOBaa Macea,kt
CncreMa ynpaBneHMs

Tun CTapTa

70 
1100-1300 
60
4040
aBTOHOMHan 
cPrcH 
nOflBOAHblii

Effective range, km 
Flight velocity, km/h 
Flight altitude, m 
Launch weight, kg 
Guidance system 
homing
Launch platform

70
1,100-1,300
60
4,040
independent radar

submerged submarine

Tpynna 14 PaxeTHbie a KOCMHHecKne cacreMbi (KOMnneKCbi) Group 14 Guided missiles
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PaKeTbi KopaóenbHbix KOMnneKCOB Sea-launched missiles

YHMBepcanbHan KpbinaTa« paKeTa 
M3 cocTaaa KopaóejibHoro paKeTHoro 
KOMnneKca «ManaxnT»

The Malakhit 
multipurpose sea-launched 
cruise missile

npe/jHa3HaHeHa ana yHHHTOxenua öoeBbix Kopaßneii h cy- 
flOB KaK oflUHOHHbix, Tax n n3 cociaBa Kopaße/ibHbix rpynnui- 
pOBOK, aeCaHTHbIX OTpaaOB M KOHBOeB.

PaKeTa cnocoÖHa CTapToeaTb c IUT H3 noflBOßHoro nono- 
xeHwa, a TaKxe c HaaeoaHoro KOpaöna.

/Ina noBbiiueHMA noMexo3amnmeHHocTw cwcTeMbi ynpas- 
neHMs paKeTovi Ha Hew yciaHOB-neHbi tojiobkh caMOHaBeae- 
HHA C flByMA MH4>OpMaU,MOHHblMH KaHanaMki: paaHOAOKaaW- 
OHHblM M TennOBbIM.

CwcTeMa ynpae/ieHHA obecneHWBaeT naSnpaieribHoe no- 
noxeHHe ueneü H3 cocTasa Kopaöneü coeanHeHWA.

KoMfineKC HaxoawTCA Ha BOopyxeHww noaßoaHbix noflOK 
np. 670M M Manbix paxeTHbix Kopabneii np. 1234.

The missile is used against individual ships and vessels and 
groups of ships: convoys, amphibious assault groups etc.

The launch platform can be mounted on a submerged sub­
marine as well as surface ship. To increase interference/jam- 
ming immunity, the missile has a two-channel (radar + IR) 
homer.

The precise guidance system ensures lock-on on an individ­
ual target in a dense group of targets.

The Malakhit system is commissioned for use with Project 
670M submarines and Project 1234 guided missile craft.

npoTMBOKopaóenbHaii paKeTa 
M3 cocTaBa KOMnneKca paKeTHoro 
opyxi/m «rpaHMT»

The Granit 
ship-to-ship 
missile

npeflHasHaHena zvia nopaxeHHA moöbix HaßBOAHbix coeflH- 
HeHMki M Kopabneii npoTHBHMKa b ycnOBMAX moluhoto paano- 
aneKTpoHHoro w ornesoro npoTHBOAencTBHA.

BbicoKkie neTHO-TexHH4ecKne xapaKrepMCTHKn flKP «rpaHMT» 
(flanbHocTb cTpenböbi 500 km, CKopodb öonee 2,5 M), yHHsepcanb- 
HOCTb no iviny crapia (noßBOAHbiii, HaABOAHbiri) n HoernenAM (fin m 
HK), aannoBoe npnM6HeHne c pauwoHanbHbiM npocTpaHCTBeHHbiM 
nocTpoeHweM CTpos paKeT, noMexo3aiunuu,eHHaA cenexTHBHaA cwcre- 
Ma ynpasneHHA obecneMHsaiOT BbicoKyio 30ct>eKTMBHOCTb KOMnneKca.

The sea-launched missile is used against heavily protected 
naval groups in a tight electronic countermeasures environ­
ment under heavy incoming fire.

The Granit features high flight performance (effective range 
500km, flight velocity over 2.5M), a surface/submerged 
launched capability, in-flight individual target designation for 
each missile in a salvo, and interference/jamming immune 
selective guidance system.

The Granit system is commissioned for use with Project 949

Tpynna 14 PaxeTHtie m KOCMMMecKHe cmctomm (KOMnneKCbi) Group 14 Guided missiles
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CpeflCTBa nopaxeHMR m 6oenpnnacbi BOopyxeHns BM<t> Naval ordnance & munitions

KoMnneKCOM «TpaHUT» BoopyxeHbi nofl,Bop,Hbie boakm 
np. 949, 949A, Taxenbie aTOMHbie Kpericepa np. 1144, 
1144.2, THxe/ibiÑ aBnaHecyiuHM Kpewcep np. 1143.5. 

and Project 949A submarines, Project 1144 and Project 
1144.2 heavy nuclear-powered cruisers, and the Project 
1143.5 aircraft carrier.

ceneKTHBHas

ÆaribHOCTb CTpenbôbi, km 500
CKopocTb 6onee 2,5M
VHnBepcanbHOCTb no mny crapra (nOABOAHbiíí, 

HaABOAHblM)
W H0CWT6J1AM (FIJI M HK)

flpMMeHenue sannoBoe c pauHOHanb- 
HblM npOCTpaHCTBeHHblM 
nocTpoeHweM CTpon 
paKeT

CucTeMa ynpaBneHns noMexosaLUkiineHHap 
noi/TUDuon

Effective range, km 
flight velocity 
Launch platform 
Salvo feature

Guidance system

500
over 2.5M 
surface/submerged 
in-flight individual 
target designation 
for each missile 
in a salvo 
interference/ 
jamming immune 
selective

PaKeTa M3 cocTaaa KOMnnexca The Bazalt
paKeTHoro opyxuia «BasanbT» missile

npezjHasHaHeHa 
AB9 nOpaxeHWA Bbl- 
coKoaamnLueHHbix 
HaflBOAHbix rpynnu- 
pOBOK npOTMBHUKa M 
oóecneHeHwa Soeeovi 
yCTOÍÍMMBOCTM KOpa- 
ôe/ibHbix rpynnnpo- 
BOK b ycnoBMBx pa- 
HMoaneKTpoHHoro n 
orHeBoro npoTUBO- 
aeiiCTBMA. KoMnneKC 
paKeTHoro opyxwa 
« Basan bi» pasMema- 
eicn Ha noflBOAHbix 
noflKax np. 675MK; 
Kpeücepax np. 1164, 
1143, 1143.4.

The sea-launched 
missile is used against 
heavily protected 
naval groups in a tight 
electronic counter­
measures environ­
ment under heavy 
incoming fire. The 
Bazalt system is com­
missioned for use with 
Project 675MK sub­
marines and Project 
1164, Project 1143, 
Project 1143.4 cruis­
ers.

npoTHBOKopaóeiibHan KpbinaTaa 
paKeTa m3 cocTaaa óeperoBoro 
paKeTHoro KOMnneKca «Peayr»

npeflHasHaHeHa ana nopaxennn KpynHbix n cpeannx HaaBoa- 
Hbix Kopaóneñ, TpancnopTOB m aecaHTHO-rpaHcnopTHbix cpeacTB.

B cocTaB KOMnneKca exoani:
- caMoxo/jHan nycKoean ycTaHOBKa Cny-35B;
- CHCTeMa ynpaBneHMA «Cxana»;
- npoTMBOKopaSenbHas KpbinaTaa paKeTa (flKP) fl-35 nan 

«flporpecc»;
- KOMnneKT HaaeMHOro oSopyaoeaHHn noaroTOBKn flKP;
- TpaHcnopTHO-aapnxatotnasi MaiuMHa.
Haseaenne flKP - aBTOHOMHoe ynpaeneHMe, Teneynpasne- 

Hne, caMOHaseaeHMe.

The Redut shore 
defense anti-ship cruise 
missile system

The missile is used against heavy and medium surface 
ships, amphibious assault ships, and transport vessels.

The system includes:
- the SPU-35V self-propelled launcher;
- the Skala guidance system;
- the P-35 or Progress anti-ship cruise missile;
- the launch preparation equipment;
- the reloader vehicle.
The guidance system combines operator guidance with 

homing.

rpyrma 14 PaserHbie H KOCMHMecme cwcTeMbi (KOMnneKCbi) Group 14 Guided missiles
Knacc i47û.VnpaBmieMb>e paKeruH paKeTu-Hocwre/in SS 38590



flanbHOCTb crpenbSbi, km: Effective range, km:
MaKCMMaObHaS flo 300 maximal 300
MnHWManbHas 25 minimal 25

KonnnecTBO flKP Ha Cfiy 1 Number of launch-ready missiles 1
TaôapHTbi Cfiy c flKP, mm: Launcher + missile dimensions, mm:

flnnna 13503 length 13,503
tunpMHa 2860 width 2,860
BblCOTa 3530 height 3,530

Macca Cfiy c flKP, Kr 21000 Launcher + missile weight, kg 21,000
LLIaccn 3mB-135MB Chassis ZiL-135MB
CKopocib cny c riKP, km/m 40 Launcher speed, loaded, km/h 40
3anac xoaa no Tonnnsy, km 500 Cruising range, km 500
SKnnax Cfiy, Men. 5 Crew, men 5

YHucpuLjupoBaHHafl npoTUBOKopaóenbHaa 
caMOHaBOfl5nna«csi panera «Âxoht» 
M3 cocTaaa Kopaóe/ibHoro paKeTHoro
KOMnneKca

npeflHa3HaHeHa ana nopaxennn HaflBOflHbix KOpaSneii n 
TpaHcnopToa paannHHbix KnaccoB n thoob m3 cocTasa coean- 
HeHHM, a TaKxe oflHHOHHbix KopaSaeii.

PaspaôoTana ana Boopyxeanq noflBOAHbix noflOK (DJI) m 
HaflBO/iHbix KopaSneü (HK).

B cocTaB KopaóenbHoro pa- 
KeTHoro KOMnneKca exoast:

- yHn<t>nuwpoBaHHbie npo- 
TWBOKopaôenbHbie caMOHa- 
Boaamneca paxeTbi b Tpanc- 
nopTHO-nycKOBbix CTaxanax;

- nycKOBbie ycTaHOBKM FIJI 
n HK;

rpynna 14 PaxerHbie h KOCMMMecKHe cmctomm (KOMimeKCbi)
Knacc 1470 ynpaanxeMbie paaenj hpaKeTbi-HocurenM

The Yakhont 
sea-launched anti-ship 
homing missile

The missile is used against individual surface ships and ves­
sels and groups of surface naval targets. It is commissioned 
for use with submarines as well as surface ships.

The missile system includes:
- anti-ship homing missiles in launch containers;

Group 14 Guided missiles
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CpeflCTBa nopaxennsi n 6oenpnnacbi Boopyxenns BM<t> Naval ordnance & munitions

- KopaôenbHaa annaparypa cncieivibi ynpaBnenna;
- KOMnneKC HaaeMHoro obopypoBaHnA c aBTOMaiwanpo- 

saHHoCi KOHTpojibHO-npoBepoHHOti annapaiypoii;
- cpeflCTBa norpy3KM b cocíase noflBeMHbix n aarpysosHbix 

ycTpoiicTB, coaflaBaeMbix npn HeobxopwviocTM pas Kaxporo 
Tuna Kopaôaa-HOCMTens.

Paxeia b cocíase KOMnneKca Haxopmcs n ciapiyei 143 
TpaHcnopiHO-nycKOBoro CTaKaHa (TFIC).

Boesaa a<txJ>eKTWBH0CTb oSecnesusaeics:
- BbicoKOw csepxasyKOBOM CKOpocibto;
- ManoCi aaMeiHocTbio;
- aBTOHOMHOti noMexo3aatnuieHHOii cncTeMOfí HasepeHna.
nKP «Axoht» Moxei npwvieHATbCA TaKxe c aBHapnoHHbix 

Hocmenew.
OcHOBHbie TTX nKP, Mcnonb3yeMbix b KopabenbHOM n be- 

peroBOM (ciaLiuoHapHbiw n nopBnxHbiñ) Bapnamax, npeH- 
TMHHbl.

- submarine- or surface ship-mounted launchers;
- the ship-based guidance system;
- the shore-based maintenance and monitoring system;
- loaders (ship-specific).
The missile is normally carried inside and launched from the 

individual launch container.
The missile system features supersonic speed, low radar 

visibility, and independent interference/jamming immune 
guidance.

The Yakhont missiles can 
also be launched from aerial 
platforms. The basic charac­
teristics of the missile do not 
change between ship-and 
shore-based mobile and sta­
tionary versions of launch 
platforms.

MaKcnManbHas panbHocib cipenbbbi, km:
no KOMbnHMpOBaHHOii ipaeKTOpnw AO 300
no HM3K0BblC0TH0M ipaeKTOpUM 120

CKopocTb nouera, m/c po 750
Bbicoia noneia, m:

Ha MaptueBOM ynaciKe po 14000
Ha HH3KOBbicoTHoCi ipaeKiopnn 10-15

Macea, Kr: 
ciapTOBan 3000
boeBoro CHapaxeHMSi 200

flnnHa TDC,mm 8900
flkiaMeip TFIC, mm 720
HaKnoH nycKOBOíí yciaHOBKn, rpap. OT 15 po 90
ToTOBHOCib k nycKy n3 xonopHoro coctohhmb 
annaparypbi Hocmenn, muh He 6onee 4
Bopiosan cncieMa ynpaeneHnB aBTOHOMHan c mep-

flanbHocib obHapyxeHUB perm PrCH, km

unanbHoñ cucieMoñ 
HaBepeHMs n PrCH 
75

BpeMH Mexpy pernaMeHTHbiMn 
npoBepKaMM paKeibi b TflC, toam 3

Effective range, km: 
combined trajectory 
low-altitude trajectory

Flight velocity, mps
Flight altitude, m:

in midcourse
in low-altitude trajectory 

Launch weight, kg 
Warhead weight 
Container length, mm 
Container diameter, mm 
Launcher elevation, deg. 
Maximal onset-to-launch time, min 
Guidance system

Maximal lock-on homing distance, km 
Maintenance turnaround time 
(for sealed containers), years

up to 300
120
up to 750

up to 14,000
10-15
3,000
200
8,900
720
15 to 90
4
in midcourse - 
independent inertial 
guidance; in termi 
nal stage - radar 
homing
75

3

□poTUBOKopaôenbHaH paKeTa «Axoht» 
H3 cocTaea noflBuxHoro óeperoBoro 
paKeTHoro KOMnneKca «BacTwoH»

npe/iHa3HaHeHa ana nopaxenna HapBopHbix Kopabneñ u
TpaHcnopTOB paanuMHbix KnaccoB w tudob h3 cociaBa coepn- 
H6HHÜ, a TaKxe opnHOHHbix Kopabneñ.

B cociaB KOMnneKca bxopat:
- yHM<t>MunpoBaHHbie npoinBOKopabenbHbie caMOHaBopa- 

LLtneca paKeibi b ipaHcncpiHO-nycKOBbix CTaKaHax;
- caMoxoflHbie nycKOBbie yciaHOBKn;
- MawnHa boeBoro ynpaBneHna;
- aBTOMain3MpoBaHHaa cncieivta boeBoro ynpasneHus;
- MaujnHa obecneae- 

hmh boesoro pexypci- 
sa;

- KOMnneKC cpepciB 
TexHnaecKoro obcnyxn- 
Banna;

- BepioneTHbiii komo- 
neKc ue/ieyKasaHna 
Bxopm b cocías riBPK 
<[>yHKUW0HanbH0.

KoMnneKC pewaei 
cnepyioipMe 3apaan:

Tpynna 14 PaKerHbie a KOCMHHecKne cacreMbi (KOMnaeacbi)
Knacc 1470ynpaBiweMbie paKerw a paKeTU-Hocarena

The Yakhont anti-ship missile 
(Bastion mobile shore defense 
missile system)

The missile is used against individual surface ships and ves­
sels and groups of surface naval targets. The missile system 
provides continuous monitoring of the area of responsibility; 
target detection/identification/tracking/designation; salvo 
launch; assessment of mission results.

Group 14 Guided missiles
Class 1470 Guided missiles592



PaKGTbi KopaôenbHbix KOMnnekcoB Sea-launched missiles

- nocTOAHHoe HaômofleHMe 3a oôcTaHOBKoii b 3OHe OTseT- 
CTB6HH0CTM;

- oôHapyxeHne, naeHTUKjjMKauna n conpoBOxaenne Haa- 
soAHbix qeneii;

- 0opMnpoBaHne m Bbi/jasa paHHbix peneyKaaaHna;
- HaHeceHHe 3annoBbix paxeTHbix y^apoB n opeHKa nx 3<f>- 

4>eKTWBHOCTM.

The missile system includes:
- anti-ship homing missiles in launch containers;
- the command-and-control vehicle;
- the automated command-and-control system;
- the support vehicle (for combat and high-alert missions);
- the maintenance and monitoring system;
- the helicopter-based target designation assistant.

flocsraeMOCTb penu, km ao 300
BpeMs paaaepTbiBaHMs Ha SoeBbix nosMunax, muh ao 5
BpeMB OoeBoro aexypcTBa
a noaminOHHOM pariOHe, cyrKM ao 30
BoeKOMnaeKT flKP KOMnneKca
noBHOii KOMnneKTapHH ( 12 Cfiy), hit. 36
YaaneHne CDy ot OeperoBOü nepTbi, km ao 50
BbicoTa cTapTOBbix no3Miiuii, m ao 1000

Effective range, km
Deployment time, min
High-alert mission endurance, days
Full load of the 12-vehicle missile 
system, missiles
Depth of shore defense area, km 
Maximal launch altitude, m

up to 300
up to 5
up to 30

36
up to 50
up to 1,000

ripoTuiBOKopaôenbHan KpbinaTan 
paKera Fl-15 (F1-15Y) M3 cocTaaa 
KOMnneKca paKeTHoro opyxiin

flpeflHa3HaHeHa ann nopaxenns kbk oanHOHHbix HaaBOfl- 
Hbix Kopaôaeri, KarepoB n ypaHcnopTOB npoTMBHHKa, Tax n 
Haxoamanxca b cocTase coeanHeHnii n kohbobb.

B cocTaB KOMnneKca Bxoamr:
- KpbmaTan paxeia il-15 (fl-15Y wweeT cicnaabiBaiomnecsi 

Kpbinba, ocTa.nbHbie xapaKTepncTMKn aHanornHHbi);
- nycKOBbie ycTaHOBKn aHrapHoro (KOHTeiiHepHoro) Tuna;
- KopaôenbHan cncTewa ynpaBneHna;
- KOMnaeKc HaaeMHoro oSopyaoBannm
KopaOnn - HoenTenn KpbinaTbix paKeT n 15 (11-157) - PKA 

npoeKTOB 183P, 205, 205y (205M).

The P-15 (P-15U) 
anti-ship cruise 
missile

The missile is used against individual ships and vessels 
and groups of ships: convoys, amphibious assault groups 
etc.

The missile system includes:
- P-15 cruise missile (unlike the parent version, the P-15U 

has folding wings);
- container launchers;
- the ship-based guidance system;
- shore-based equipment.
The P15 (P-15U) is a standard weapon of Project 183R, 

Project 205, Project 205U (205M) missile fastboats.

MaKCUManbHas aansHOCTb crpenbSbi, km 40
CKopocib noneTa, km/h 1150
flnuHa paKeT«, m 6,55
flnaMeTp onncaHHOü OKpyxHOCTw, m 0,76
Bbicora noneTa, m 300
CTapTOBaa Macca, kt 2116

Effective range, km 40
Flight velocity, km/h 1,150
Length, m 6.55
Circumscribed circle diameter, m 0.76
Flight altitude, m 300
Launch weight, kg 2,116

rpynna 14 PaxeTHbie h kocmhmqckhc cmctvmm (KOMnneKCbi) Group 14 Guided missiles
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CpeflCTBa nopaxenna n 6oenpnnacbi BOopyxeHHs BM<t> Naval ordnance & munitions

KpbinaTan panera 85PY
M3 cocTaaa yHWBepcanbHoro paKeTHoro
KOMnneKca «Pacrpyó»

npeflHasHaHeHa ana yHMHTOxeHMA noflBOflHbix aoaok (FIJI), 
a TaKxe ôoesbix Hap,BOAHbix KopaSneü (HK) n TpancnopTOB 
sepoATHoro npOTUBHUKa.

B cocTas KOMnneKca bxohat:
- nycKOBaa ycTSHOBKa (DY);
- KopaôenbHan cwcTewa ynpasneHMA (KCY);
- annapaTypa nycKOBOü asTOMaiuKH (ADA);
- KpbinaTaB paKeia 85PV;
- noflBHXHan TexHHHecKaA no3nu,uA (FITD) aha npwroTOB/ie- 

hma paxeT K noflane Ha hochtcjih.
PaxeTa 85PŸ yHMBepcanbHa no uenAM. OHa MMeeipea cTapio- 

Bbix h OflMH MapiueBbiM TBepflOTonnuBHbie ABMraTenw. Kpbinba m 
Kwab paxeTbi cKnaAbiBaraipuecn. BoeBoe CHapAxeHHe nopseiuM- 
BaeiCA k paKetHoii nacm u npepciaBraeT co6oü ronpony, b koto- 
poü pa3MemaeTCA npoTHBonoflosHaa ManoraôapwTHaa Topnepa.

BbiQop pean, npepcTapTOBaa noproTOBKa paxeTbi, CTapT c 
HanpaBnaKDPtMx FIY, TejieynpaBneHne paxeTOü b nonere h He- 
npepbiBHaa KoppeKpwp ee TpaeKTopuM b 3aBwcuiviocTn ot Te- 
Kytpero nenenra Ha peab npon3BOAATCA annapaTypoii nycKO- 
Bovi aBTOMaTMKH H KopaóenbHoií CMCTeMOíí ynpaBaeHMA.

B pexMMe «FIJI» b pacneTHoii TOHKe TpaeKTopuw paxeTbi 
KCY nopaeT KOManpy Ha c6poc Topnepbi. flocne npuiBopne- 
hua Ha napaiuioTe Topnepa HtpeT riPI-penb, ocymecTB.nAeT 
caMOHasepeHMe h yHHHTOxaei ee aapAZjoivi BB.

B pexuwe «HK» oTpeneHMA boeeoro cnapAxeHHA ne npowcxo- 
Aht. Ha KOHeHHOM ynaciKe abhxchma pare™ ee TeaeynpaBnenwe 
OTKJiiOHaeTCA M BKAioHaeTCA TenaoBaA roaoBKa caMOHaBepeHMA.

yHHBepcaabHbiui paxeTHbivi xoMnnexc «PacTpyó» coctout 
Ha BOopyxeHWH 6oabwnx npoTMBoaopoHHbix m CTopoxeBbix 
Kopaôaeùi.

The 85RU cruise missile 
(Rastrub multipurpose 
missile system)

The missile is used against submarines as well as surface 
warships and transport vessels.

The missile system includes:
- the launcher;
- the ship-based guidance system;
- launch equipment;
- the 85RU missile;
- missile preparation and loading system.
The multipurpose 85RU missile has two booster and one 

sustainer engines and folding wings and keel. The warhead is 
suspended under the missile body and carries a compact anti­
submarine torpedo.

The launch equipment and the ship-based guidance system 
are responsible for target designation, launch preparation, 

launch process, and in-flight remote guidance.
If a submarine is targeted, the ship-based guid­

ance system jettisons the torpedo in flight; the tor­
pedo plashes down on a parachute and seeks the 
target using its homer.

If a surface ship is targeted, the warhead is not 
separated from the body. Remote guidance 
gives way to thermal homing in the terminal 
stage.

The Rastrub system is a standard weapon of 
escort ships and anti-submarine warfare ships.

rpynna 14 PaKeTHbie h KOCMHHecKMe cwcreMbi (KOMnneKCbi)

BbicoTa noneTa paxe™ npu cTpenbSe, m: Flight altitude, m:
no nn 400 target submarine 400
no HK 15 target surface ship 15

flanbHOCTb CTpenbSbi, km: Effective range, km:
MaKCHManbHas 50 maximal 50
MHHMManbHan: minimal

no nn 5 target submarine 5
no HK 10 target surface ship 10

rhyÔHHa nopaxeHHA nn, m 20-500 Anti-submarine effective depth, m 20-500
Maptuesas CKopocTb, m/c 290 Cruising velocity, mps 290
BpeMA roTOBHOCTH k nycKy nocne nppieMa 
ueneyxaaaHHA,c
flauHa, mm:

paxeTbi
KOHieiiHepa ny

15

7205
1332,5

Target designation-to-launch time, sec
Length, mm:

missile
launch container

15

7,205
1,332.5

Macca, kt: Weight, kg:

paxeTbi 3930 missile 3,930

BB 60 explosive 60

aapAAa Ha nopaxenwe total charge
HaflBOflHbix Kopaôneü 185 (target surface ship) 185

Group14Guidedmissile«
Knacc i47û.ynpfiBnseMb>e panarti h paKeTu-Hocrnenn594



PaKSTbi KopaóenbHbix KOMnneKCOB Sea-launched missiles

KpbinaTasi paKera 3M-80E
M3 cocTaaa KopaóejibHoro KOMnneKca 
paKeTHoro opyxMR

(IpeAHasHaHeHa ana nopaxeHMA HaABOAHbix Kopaßneü m 
TpaHcnopTOB M3 cocTasa KopaöeAbHbix yAapHbix rpynnMpoBOK, 
AecaHTHbix coeAMHeHMM, KOHBoeB m OAMHOHHbix KopaöneM.

CocTas paKeibi 3M-80E:
- nnanep;
- KOMÖMHMpoBaHHaa paAMonoKauMOHHas aKTMBHo-naccMB- 

Haa ronoBKa caMOHaeeAeHMA (FCH);
- CMCTeMa HaBMrapMM m aTOMHoro ynpaBAeHMA;
- ABuraTenbHaA ycraHOBKa, BKAioHaioinaA b ceÖA Mapwe- 

BblM npAM0T0HH0-B03AyillHblM päKeTHblM ABMT3TeAb (FlBP/J) M 
CTapTOBbiii paxeiHbiM ABMraienb TBepAoro TonAMsa (P/J.TT);

- npoHMKaioiuaA öoesaA nacTb.
npM paapaöoTKe paKeibi öha peaieH paa caoxhux HayAHO- 

TexHMHecKMX npoö/ieM:
- paspaöoTaHa komhohoboah3a cxeMa paKeTbi, OTAMAaiOLuaA- 

CA BbICOKMM aapOAHHaMMMeCKMM COBeptlieHCTBOM M KOMfiaKT- 
HOCTblO, ATO OÖeCneAMBaeTCA MHTerpa/lbHOM KOHCTpyKUMCM 
nnanepa m flBPfl, a TaKxe CKAaAtiBa- 
HM6M scex Hecymnx M ynpaBAAKJLAMX 
noßepxHOCTeM. 3to asao bosmox- 
HOCTb pa3MeCTMTb ÖOAbtuee KOAMAe- 
ctbo paxer Ha hocmtoaax b orpaHM- 
AeHHbix oöteMax;

- paspaöoTaHa MaAOOöteMHaA 
ABMraienbHaA ycTaHOBKa Ha 6a3e 
MapiueBoro riBP/J, co BCTpoeHHbiM 
b ero Kawepy cropaHMA PflTT;

- AhA oßecneneHMA bhcokom no- 
MexoaaiuMtAeHHOc™ CMCTeMbi yn­
paBAeHMA paspaöoTaHa 3ktmbho- 
naccMBHaA pbamobokbpmohhba TCH;

- P33P36OT3HO BblC0K03<t><t>eK- 
TMBHoe öoeeoe cHapnxeHMe Ha oc- 
Hose npoHMKaiomeii 6osbom nacTM 
C yB6JlMA6HHblM K03<t><t>MU,MeHT0M 
HanonHeHMA.

3M-80E - aBTOHOMHbiM KOMnnexc, peaAM3yioiAMM KOHpen- 
UMIO «BbICTpeAMA - 33ÖblA». npM 3T0M KOpaÖeAbHaA CMCTeMa 
ynpaBAeHMA ocyipecTBAAeT Bbiöop penM, npeACTapTOByio 
noATOTOBKy paKeTbi, Bbiöop pexMMa CTpeAböbi m no KOMaHAe 
npOM3BOAHT CTapT paKeTbi c HanpasnAiOLpMx nycKOBOM ycTa- 
hobkm. Ha pacneTHOM AaAbHOCTM ot penn BKAionaeTCA komöm- 
HMpoßaHHaA paAHonoKapMOHHaA aKTMBHO-naccMBHaA FCH, 
KOTopaA ocyipecTBAAeT noMCK m 3axBaT peaM. Flocne 3axeaTa 
penn BKAionaeTCA pexMM caMOHaBepeHMA paKeTbi Ha pena.

HaeeAeHMe Ha u,eAb moxgt ocymecTBAATbca no aKTMBHOMy 
MAM naCCMBHOMy KaHaAaM B 3aBMCMMOCTM OT TMna peAM m no- 
MexosoM oöcTaHOBKM. FloAPbiB npoHMKaioipeii öoesoM nacTM 
npoMexoAHT npM nonaASHMM b peAb.

B coctsb KopaöeAbHoro KOMnneKca paKeTHoro opyxMA 
bxoaat:

- KpbmaTbie paKeTbi;
- nycKOBbie ycTaHOBKM;

The 3M-80E 
sea-launched cruise 
missile

The missile is used against individual ships and vessels and 
groups of ships: convoys, amphibious assault groups, strike 
groups etc.

The missile includes
- the airframe;
- the combined active/passive radar homer;
- the independent navigation and guidance system;
- the power plant: a solid-propellant booster and a ramjet 

sustainer;
J the penetrator warhead.
The integrated airframe/sustainer design and folding wings 

and rudders ensured high aerodynamic performance and 
compactness. That decreases space and increases the com­
bat load of missiles available on standard carriers. For the sake 
of compactness, the booster is built in the sustainer’s com­
bustion chamber.

The missile carries a combined active/passive radar 

homer, which ensures high interference/jamming immunity. 
The warhead features improved firepower due to higher fill­
ing ratio.

The 3M-80E is a fully independent fire-and-forget missile 
system, with the ship-based guidance system responsible for 
target selection and designation, launch preparation, opera­
tional mode selection, and launch process.

The homer is set on at a certain distance from the target and 
locks on the target, whereupon the missile is guided inde­
pendently. Depending on the type of target and 
interference/jamming conditions, the homer can activate its 
active or passive channel. The warhead is detonated upon hit­
ting the target.

The missile system includes:
- cruise missiles;
- launchers;
- the ship-based guidance system;

Tpynna 14 PaKeTHbie h kocmhmockmc cucreMM (KOMimeKCbi) Group 14 Guided missiles
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CpeflCTBa nopaxemiH n 6oenpnnacbi BOopyxeHna BMcD Naval ordnance & munitions

- KopaôenbHafl cncTewa ynpaBnemia;
- KOMnneKC HaaeMHoro obopynoBaHua.
flna Hocmeneii-caMOJieTOB paapaboTaH aBnapnoHHbiii Ba- 

puaHT flaHHoii paKetbi.

- shore-based equipment.
An air-launched version is compatible with a number of 

operational warplanes.

ÆaribHOCTb crpenbôbi, km: Effective range, km:
MaKcnManbHaa ao 120 maximal
MHHHManbHari 10 minimal

Bbicoïa nonera Ha MaptueBOM yvacTKe Flight altitude in midcourse, m
TpaeKTopnn, m 20 Flight velocity, M
CKOpocTb noneia, vnc.no M 2-2,5 Weight, kg:
Macea, Kr:

4000
launch weight

CTaproBas warhead weight
6oeBOñ vacTn 300 Direction pattern, deg.

Pecypc CTpenbSbi, rpafl. ±60

up to 120
10
20
2-2.5

4,000
300 
±60

npoTMBOKopaóenbHan KpbinaTan 
panera «TepMWT-P» M3 cocTaea 
óeperoBoro paKeTHoro KOMnneKca 
«Pyóex»

The Termit-R 
anti-ship cruise missile 
(the Rubezh shore defense 
missile system)

npep,Ha3HaHeHa ¿pía nopaxenue Hap,BOAHbix Kopabneii, 
TpaHcnopioB, flecaHTHO-ipaHcnopTHbix w aecarrrHo-Bbica- 
aoHHbix cpeacTB, bbicTpoxoaHbix ManopaaiviepHbix KaTepoB.

B cocTaB KOMnneKca bxoast:
- caMOxonHan nycKoeasi ycraHOBKa (Cfiy) 3C-51 ;
- npoTUBOKopaôenbHan KpbinaTan paxera (Í1KP) «Tep- 

MMT-P»;
- cpeflCTBa TexHMHecKoro obcnyxuBaHMA Cfiy;
- KOMnneKT HaaeMHoro obopyaoBaHna uoatotobkh flKP;
- TpaHcnopTHO-sapaxaioman tviaiuuHa.
Haee/teHue flKP - aBTOHOMHoe ynpasneHne, caMOHasezieHMe.

The missile is used against individual surface ships, trans­
port vessels, amphibious assault ships and craft, and fast­
boats.

The missile system includes:
- the 3S-51 self-propelled launcher;
- the Termit-R anti-ship cruise missile;
- launcher maintenance equipment;
- missile maintenance equipment;
- the reloader vehicle.
The missile is guided independently (homing).

flanbHOCTb CTpenbôbi, km:
MaKcnManbHas 80
MnHnManbHaA 8

BbicoTa nonera flKP, m 25, 50 n 250
KonmecTBO FlKP Ha Cfiy 2
Macea Cny c flKP, Kr 40900
raSapuiTbi Cfiy c nKP, mm:

AHMHa 13950
UJMpWHa 3150
BblCOTa 4050

macen MA3-543M
CKOpOCTb cny, KM/H 60
3anac xofla no TonnnBy, km 635
CKnnax Cny, ven. 6

Effective range, km:
maximal 80
minimal 8

Flight altitude, m 25; 50; 250
Immediate load 2
Launcher weight, loaded, kg 40,900
Launcher dimensions, loaded, mm:

length 13,950
width 3,150
height 4,050

Chassis MAZ-543M
Launcher speed, km/h 60
Cruising range, km 635
Crew, men 6

--------— —------------- ,_s- ■ ---------------- — — ———— 1



PaKGTbi KopaóenbHbix KOMnnekcoB Sea-launched missiles

lipoTMBOKopaôenbHaH 
paKera 3M-543

The 3M-54E 
anti-ship cruise missile

npeflHasHaHeHa ana nopaxennn oßMHOHHbix m m3 cocTaea 
rpynnwpoBOK xopabneM Tuna Kpeiicep, acMUHep, AecaHTHbiii 
Kopaßjib, Ma/ibiw paKeTHbiii Kopaönb, a Taxxe TpancnopTOB. 
BxOflMT B COCTaB paKBTHbIX KOMn/ieKCOB HaflBOflHblX KOpaS- 
neii m noABOflHbix aoaok.

CocTas paxeTHbix KOMonexcoe:
- npoTHBOKopaöenbHaa paxeTa;
- cucTeMa ynpasneHUB paxeTHOM CTpeabbon;
- nycKOBbie ycTaHOBxn;
- KOMnaeKC HaaeMHoro oSopyaosaHun;
- yHeöHO-TpeHMpOBOHHbie cpeflCTBa.
Ha HaflBOflHbix xopabnnx paxeTbi cTapiyiOT BepTHxanbHO c 

nycKOBbix ydaHOBOK 3C-14H3. Ha noßBOflHbix noßKax paxe- 
Tbi BbiCTpennBaiOTCB M3 wTaTHbix TopneflHbix annapaiOB.

The missile is used against individual surface ships and 
groups thereof in an organized combat. Features an all-weath­
er day/night all-year global combat employment capability.

The missile travels at a low altitude to ensure high probability 
of air defense penetration; the target is approached circumvent­
ing major air defenses and their areas of responsibility. The mis­
sile carries a high-firepower high-explosive penetrator warhead 
detonated inside the target and ensures no-CPE accuracy.

Maximum operating range, km 220
(20 — range of flight at supersonic velocity)

Flight velocity 0.6 to 0.8
Mach (up to 3 — at terminal phase)

MaxcMManbHan aanbHOCTb orpenböbi, km 220
(20 — CBepx3ByKOBoro ynacTKa)

CxopocTb noneia, nwcno M
(W> 3 —

0,6-0,8
na KOHeHHOM ynacTxe)

Tun TpaeKTopwu HM3KOneTAlUaR
ZlnnHa, m 8,22
ZlnaMeTp, m
Macca, kt:

0,533

CTaproBaa 1920
öoesow nacTu 200

CucTeMa ynpaBneHMR MHepiiManbHas, 
aKTMBHan TCH homing head

Type of trajectory low-flying
Length, m 8.22
Diameter, m 0.533
Weight, kg:

launch weight 1,920
weight of warhead 200

Control system inertial, with active

3M-143 - KpbinaTaq paKeTa
no HaseMHbiM penaM ppp Boopyxenna 
nopBOAHbix PopoK

npeitHasHaneHa aar nopaxeHMR CTapMOHapHbix HaaeM- 
Hbix peneii Ha TeppMTopnM npOTMBHMxa: aflMMHMCTpaTMB- 
HO-xo3RMCTBeHHbix peHTpoB, cxjiaflOB opyxMR M Hec|>Te- 
npoflyxTOB, nyHXTOB ynpaeneHMR boììck, HH0pacTpyKTypbi 
ynpasneHMR boììck, MH<t)pacTpyxTypbi nopTOB, aapoapo- 
MOB M T.ß.

ObecnesMBaeT:
-  c orubanueM pensera mbcthoctm Ha npeflenbHo Manonno.neT

The 3M-14E 
submarine-to-ground 
cruise missile

The missile is used against stationary ground-based targets: 
administrative and economic centers, arms and petroleum 
depots, structures, ports, airfields etc.

The satellite-assisted missile travels at a low altitude in the 
terrain-following mode to ensure high probability of air 
defense penetration; the target is approached circumventing 
major air defenses and their areas of responsibility. The missile 
carries a high-firepower high-explosive warhead.

Tpynna 14 PaxeTHbie H KOCMMMecKMe CHCTOMbt (KOMnneKcw) Group 14 Guided missiles
Class 1470 Guided missiles
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CpeßCTBa nopaxeHMR m öoenpunacbi BOopyxeHna BMd> Naval ordnance & munitions

BbicoTe, 3aTpyAHAK)uj,ew no- 
paxeHne paKetbi cpeacTBa- 
Mn nBO;

- KoppeKpmo noneTa npvi 
noMomu cucTeMbi cnyTHn- 
kobom naBHrapHu;

- noflxo/i K pe/iM c 3aßaH- 
Horo HanpaßneHMst c yne- 
TOM ocoóeHHocTeií penbe- 
4>a, b oöxofl ocTpoBOB n 
3OH nBO;

- cfyracHyio öoesyto aacTb 
ÖOhbllJOM MOLUHOCTM.

CxeMa öoeBoro npHMeHemia
Combat employment pattern

3OHa öoeBOro 
naTpynnpoBaHMn 
Area of responsibility TpaHuua MopcKoro

m cyxonyTHoro ynaciKOB
TpaeKTOpMM 
*
Shore line

ysacTKOB TpaeKTOpMM 
Shore line

3oHa nBO
Air defenses

3oHa flBO
Air defenses

fpaHupa MopcKoro m cyxonyTHoro

Pass Over 
Checkpoint

BbicTpenMBaHMe M3 ujTaTHbix TA HO Ka/iMÖpa 533 mm 
rnyöMHa CTapTa - 30-40 m
npeßaapMTenbHae 
PaflMonoKaiiMOHHg

^bpmroBKa noneTHbix sanaHMii ana cyxonyTHbix ynacTKOB
waSIfermnuteHHafl cMCTewa HaBeaeHM« Ha kohohhom ynacTKe 
NkaSMB ttheii TpaeKTOpMM.
redfrom standard 533mm torpedo tubes at a depth of 30m to 40m. The flight pattern 
nch, so that the missile is guided independently during_the entire flight. In the terminal 
ice/jamming immune homing system takes over.

Basic Characteristics

XVlMHa, MM 6200
flMaMeTp, MM 534
CTapTOBas Macca, kt 1770
flanbHOCTb, KM ßo 275
BbicoTa noneTa, m:

Haß MopeM 20
naß cyiueii 50-150

CKopocTb noneTa
MapiueBOM CTyneHM, m/c 180-240

Length, mm 6,200
Diameter, mm 534
Launch weight, kg 1,770
Effective range, km 275
Flight altitude, m:

over sea 20
over ground 50-150

Sustained flight velocity, mps 180-240

3M-14T3 - KpbinaTaR paKeTa 
no HaseMHbiM uenaivi aha BoopyxeHna 
HaABOAHbix Kopaóneùi

The 3M-14TE 
ship-to-ground cruise 
missile

ripeflHa3HaMeHa ßnn nopaxeHWA CTapnoHapHbix HaseMHbix 
ueneu Ha TeppnTopnM npoTMBHMKa: aaMMHMCTpaTMBHO-xo- 
39MCTBeHHblX peHTpOB, CKJtaAOB opyxvm w HecfiTenpoflyKTOB,

The missile is used against stationary ground-based targets: 
administrative and economic centers, arms and petroleum 
depots, C4I structures, ports, airfields etc.

asi
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Pâtre™ KopaóenbHbix KOMnneKCOB Sea-launched missiles

nyHKTOB ynpaeneHMsi bomck, wH<t>pacTpyKTypbi nopTOB, aapo- 
apOMOB M T.fl.

ËoeBoe npuMeHSHne paKeTbi oBecneHWBaeTca b nio6oe 
BpeMS cyroK n rofla, npaKTHiecKW b nioSbix MeieoycnoBnax.

npn 3tom oSecneHUBaeTca:
-  c ornSaHneM penbe0a mocthoctu Ha npeaenbHo 

Manofi BbicoTe, aaTpyaHmomeii nopaxenwe paxeTbi cpeacT- 
BaMH riBO;

no.neT

- KoppeKmifi noneTa npw noMoiun CMCTeMbi cnyrHMKOBoii 
HaBMrauMM;

- noaxofl k penw c aaaaHHoro HanpasneHwa c yneTOM oco- 
SeHHOCTeii penbecj>a, b o6xoa octpobob w soh Fl BO;

- <t>yracHaa 6oeBaa aacTb Sonbiuoii mollihoctm.

The satellite-assisted missile travels at a low altitude in 
the terrain-following mode to ensure high probability of air 
defense penetration; the target is approached circum­
venting major air defenses and their areas of responsibili­
ty. The missile carries a high-firepower high-explosive 
warhead.

The missile is launched from vertical or tilted launchers 
with pre-loaded flight missions for over-ground stages of 
flight. Sustained flight is supported by independent guid­
ance in midcourse and radar 
interference/jamming 
immune homing in the termi­
nal stage.

TaKTMKO-TeXHHMCCKHe xapaKTepHCTMKM

ZtnriHa paxeTbi a TdC, mm 8916 Length with container, mm 8,916
ÆnaMeTp TDC 645 Diameter with container, mm 645
Macca b TDC 3205 Weight with container, kg 3,205
flanbHOCTb CTpenbSbi p.0 275 Effective range, km up to 275
BbicoTa noneTa, m: Flight altitude, m:

nazi MopeM 20 over sea 20
Haa cyujeü 50-150 over ground 50-150

CKopocTb noneTa MapweBOü CTyneHM, m/c 180-240 Sustained flight velocity, mps 180-240

npoTHBOKopaóenbHaa KpbinaTan 
paKeTa 3M-5431 ana Boopyxenna 
noflBOAHbix noAOK

The 3M-54E1
submarine-launched anti-ship 
cruise missile

flpeflHa3HaHeHa ana nopaxenwe HaaBOflHbix KopaSneCi 
paannsHbix Knaccoe n tmoob (KaK oflMHOHHbix, Tax n b cocraBe 
rpynnbi) b ycnosMax opraHM3OBaHHoro npOTnBoaericTBHa.

ËoeBoe npmvieHeHMe paire™ oôecneHMBaeTca b moôoM 
paüOHe Mmpoboto oxeana, b n 1060e Bpeivia cyroK h roaa, npa- 
KTMHecKw b mo6bix MeTeoycnoBi/iax.

KoHCTpyKitHH paxeTbi oSecnenriBaeT:
- noneT Ha npeaenbHO Manoùi BbicoTe, aaTpyaHmomeii no- 

paxenne pâtre™ cpeacTsaivin flBO;
- noaxofl k u,enw c 3aaaHHoro HanpasneHwa, b 06x0p. octpo­

bob h 30H flBO;

The missile is used against individual surface ships and 
groups thereof in an organized combat. Features an all- 
weather day/night all-year global combat employment capa­
bility.

The missile travels at a low altitude to ensure high prob­
ability of air defense penetration; the target is approached 
circumventing major air defenses and their areas of 
responsibility. The missile carries a high-firepower high- 
explosive penetrator warhead detonated inside the target 
and ensures no-CPE accuracy.

The missile is launched from standard 533mm torpedo

Tpynna 14 PaxeTHbie m kocmhmqckhs cmctomm (KOMnneKCbi) 
. Kpacc 1470VnpaBflæMbiepaKeruupaKeTbi-nocurenH

Group 14 Guided missiles
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CpeflCTBa nopaxeHMH m 6oenpnnacbi Boopyxennn BM<t> Naval ordnance & munitions

- npoHMKaioinyio <J>yracHyio BH c noapbiBOM Ha onTnivianb- tubes at a depth of 30m to 40m and is guided independ- 
hom myOHHe npoHMKHoeeHne; ently during the entire flight. Targets in one or two groups

- TOHHOCTb CTpe/ibóbi - npsivioe nonaaaHne.
riycK paKeTbi ocytuecTsne- 

eTcn H3 WTaTHbix TOpneflHbix 
annapaTOB noABOAHOii aoa- 
KM. BiybHHa CTapTa cocTae- 
naeT 30-40 m. OOecnesMBa- 
eTCA BOSMOXHOCTb OAHO- 
BpeivieHHoro oOcTpena ue- 
neii b oahom nnw b A^yx 
rpynnax xopaSnefi. PaxeTa 
MMeeT noMexosaiAMLAeHHyio 
CMCTetviy HaseAeHne, o6ec- 
nesMBaiOLAyio aBTOHOMHoe 
ynpaeneHne no Bceii Tpaex- 
Topnn.

of ships can be engaged simultaneously.

CTapTOBas Macea, xr 1754 Launch weight, kg 1,754
Macea ôoesoü sacTu, xr 400 Warhead weight, kg 400
Anuna, mm 6200 Length, mm 6,200
AkiaMeTp, mm 534 Diameter, mm 534
AanbHOCTb, xm 275 Effective range, km 275
Bbicoia nonera, m: Flight altitude, m:

Ha MaptueBOM ynacTxe 20 in midcourse 20
opn noAxoAe x pean 5-10 in terminal stage 5-10

CxopocTb noneTa Ha MapuieBOM ysacTxe, m/c 240 Sustained flight velocity, mps 240

91P31 - npoTMBonoAOHHaa paxeia 
Ana BOopyxeHMH noABOAHbix boaok

Paxeia 91P31 - cpeACTBo Sopbôbi c noABUXHbiMM noAKa- 
mm Bcex Tunos bo BceM Anana3OHe mx rnyÔHH norpyxeHMs m 
cxopocTePi xoAa.

The 91RE1 
submarine-to-submarine missile

The 91RE1 missile is a submarine-to-submarine weapon 
capable of engaging submarines at all depths and speeds. 
Compatible with 8m/533mm torpedo tubes. The missile can

1 Knacc 1470. VnpaBnseMbte panerw h paK6TbhHocurenn
Tpynna 14 PaseTHbie h KOCMHHecKwe cwcreMbi (KOMnneKCbi) Group 14 Guided missiles



PaKGTbi KopaóenbHbix KOMnnexcoB Sea-launched missiles

PaiœTaMn 91P31 Moryr 6biib BOopyxeHbi noABOAHbie jioa- 
xn c TopneflHbiMM annapaTaMH xanubpa 533 mm m aauhoCÍ 8 m.

riycK paKeTbi - c aioSow rnySuHbi norpyxeHnn ao 150 m npn 
CKopocTM xofla nn p,o 15 yanoa.

OSecneHMBaeTca:
- SbiCTpoTa nopaxem/m pean;
- flanbHOCTb crpenbôbi, 

3HaHMTenbHO npesocxo/ia- 
maa aanbHOCTb aeiiCTBua 
TOpnexi;

- aBTOHOMHaa cncieMa yn- 
paBneHMa;

- QeaonacHOCTb npu axc- 
nnyaTapnn;

- ôoesaa aaCTb - Maaora- 
SapuTHaa Topnefla;

- noMexoaammueHHaa cn- 
CTeMa caMOHaBe,o,eHnq 6oe- 
boíí Mac™.

be launched at a depth up to 150m and speed up to 15 knots.
The missile has a compact torpedo as a warhead, a inter- 

ference/jamming immune homing system, and ensures rapid 
engagement of the target; effective range considerably 
beyond that of torpedoes; a fully independent guidance sys­
tem; and safe maintenance.

CxeMa SoeBoro npnMeneHw« 
Combat employment pattern

OTAeneHne n napaimoTnpoBaHne
Topneflbi
Torpedo separation and parachute 
descent

noflBOAHbiki ynacroK
TpaeKtopnn
Underwater trajectory

Kann6p, mm 533 Caliber, mm 533
AnnHa, mm 7650 Length, mm 7,650
Macea, Kr 2100 Weight, kg 2,100
rhyôMHa crapTa, m 20-150 Launch depth, m 20-150
AanbHOCTb, km: Effective range, km:

c rnyôMHbi 20-50 m 5-50 from depth 20m to 50m 5-50
c rnyÔMHbi 150 m 5-35 from depth 150m 5-35

KonnnecTBO paxet b aanne no oahom pean AO 4 Maximal salvo against one target, missiles 4
BpeMA npeACTapTOBOü noArotoBKu, c 10 Launch preparation time, sec 10

npoTMBonoAOHHaa panera 91P32
TIpeAHasHaHeHa Ann nopaxeHna noABOAHbix aoaox scex 

™n0B bo BceM Anana3one cnybnH nx norpyxeHna. PaxeiaMM 
91P32 Moryr 6biTb soopyxeHbi HaABOAHbie xopabnn c yun- 
4>MpnpoBaHHbiMn nycxoBbiMn ycTaHOBxaMn. ilycx paxeT ocy- 
lAecTBnaeTca npn nioSbix ckopoctbx HoenTena.

The 91RE2 anti-submarine missile
The 91RE2 missile is a weapon capable of engaging sub­

marines of all types at all depths. Compatible with unified mis­
sile launchers for surface ships. The missile can be launched 
from a surface ship at any speed.

The missile has an air-launched APR-3ME missile as a

Group 14 Guided missiles 

Class 1470 Guided missiles
rpynna 14 Paxambie M KOCMHMecKHe cmctomm (KOMnneKCbi)



CpeßCTBa nopaxeHusi u öoenpunacbi BOopyxeHun BM<t> Naval ordnance & munitions

B KanecTBe SoeBOü sac™ ncnonbsyeTcn aBuiaguoHHari 
npoTHBOBOflOHHaa paKeTa ATIP-3M3, KOTopaa npon3BOAMT 
noMCK FIJI h ee yHUMTOxeune.

warhead, which searches for and engages a submarine 
target.

91P32 91RE2
Kanußp, mm 514 Caliber, mm 514
flnuua, m 6,2 Length, m 6.2
ZJanbHOCTb CTpenbSbi, km go 40 Effective range, km up to 40
CKopocTb noneTa, nucno M AO2 Maximal flight velocity, M 2
TpaeKTopns ßannucTuaecKaa Trajectory type ballistic
Macca, kt: Weight, kg:

oörgan 1200 total 1,200
öoeBOü nacTu (ADP-3M3) 76 APR-3ME warhead 76

CucreMa ynpasneHMA uHepguanbHaa Guidance system inertial
KonnnecTBO paxei b aanne Maximal salvo against
no ogHOu genu, hit. go 4 one target, missiles 4
BpeMA npeacTapTOBOM nogroTOBKu, c 10 Launch preparation time, sec 10

ARP-3M3 APR-3ME
Kanu6p, mm 350 Caliber, mm 350
Anuria, m 3,2 Length, m 3.2
Macca, kt: Weight, kg:

o6man 450 total 450
6oesoü HaCTM 76 warhead 76

Paguyc aaxBaTa Homer target acquisition radius, m 2,000
genu CCH, m go 2000 Maximal engagement depth, m 800
rnyöuHa nopaxenun genu, m p.0 800

91PT32 - npoTHBOJiOAOHHan paKeTa 
Ann BOopyxeHkin HaABOAHbix Kopaôneii

The 91RTE2
ship-to-submarine missile

npeflHasHaMena una öopsöbi c noflBOflHbiMu no/iKaivin Bcex 
throb bo BceM fluanaaone nx rnybwH norpyxeHMA n CKopo- 
crew xofla.

ilycK paxeTbi ocyugecTBnçieTca c HajgBOflHbix Kopaöneü npu 
JIIOÖOM CKOPOCTM XOfla.

flpu 3T0M oôecneHMBaeTca:
- SbiCTpoTa nopaxeHMB genu;
- ganbHocTb cTpenböbi, 3HaHHTenbHO npeBocxoflaugan 

ganbHOCTb geriCTBMA Topneg;
- aBTOHOMHaa cucTeivia ynpaBnenna;
- 6e3onacHOCTb npn 3KcnnyaTagun;
- boeeaa nacTb - ivianorabapuTHasi Topnega;

The 91RTE2 missile is a weapon capable of engaging sub­
marines at all depths and speeds. The missile is launched from 
surface ships at all speeds.

The missile has a compact torpedo as a warhead, a interfer- 
ence/jamming immune homing system, and ensures rapid 
engagement of the target; effective range considerably 
beyond that of torpedoes; a fully independent guidance sys­
tem; and safe maintenance.

After the torpedo splashes down, the missile takes mini­
mal time to reach the target, which makes avoidance 
maneuvering impossible. Fast target detection is ensured 
by a broad direction pattern. Full interference/jamming

rpynna14 PaxerHbie M KOCMMHecKwe cmctomm (KOMnneKCbi) 
Knacc 1470.ynpaBnMMbte paKeruu paKeTU-HocwrenH

Group 14 Guided missiles
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PaKGTbi KopaóenbHbix KOMnneKCOB Sea-launched missiles

Cxeua 6oeBoro npnMeneHHsi
Combat employment pattern •

OifleneHMe n

OifleneHue crapTOBoro fleuraient
Booster separation

KanuSp, mm 324 Caliber, mm 324
/tanna, mm 3000 Length, mm 3,000
Macca, Kr 300 Weight, kg 300
Macca 6H, Kr 60 Warhead weight, kg 60

npoTMBOKopaóenbHan KpbinaTaa 
paKeTa X-35 M3 cocraaa KopaóenbHoro 
paKBTHoro KOMnneKca «YpaH»

DpeflHa3HaHeHa flat nopaxennt HaflBOflHbix Kopaôneü, pa- 
KeTHbix, TOpneflHbix m apinnnepMMCKMx Kaiepoe, a TaKxe ipaHC- 
nopTOB M3 cocTaea kohbosb m flecaHTHbix oiptflOB npoiMBHMKa.

B cociaB KOMnneKca bxoaat:
- npoTMBOKopaôenbHaa Kpsi/iaiaa paxeia X-35;
- TpaHcnopTHO-nycKOBOM KomeMHep (TflK);
- nycKOBaa yciaHOBKa;
- KopaôenbHan aBTOMaTM3MpoBaHHa9 CMCTeivia ynpaBneHMn;
- KOMnneKC HaaeMHoro oôopyflOBaHMt c annapaiypOM npo- 

BepKM paKetbi.

The Kh-35 ship-to-ship 
missile (the Uran 
ship-based missile system)

The missile is used against surface ships, fastboats, and 
transport vessels acting as part of convoys or amphibious 
assault groups.

The missile system includes:
- the Kh-35 anti-ship cruise missile;
- the launch container;
- the launcher;
- the automated ship-based guidance system;
- the shore-based equipment with maintenance and moni­

toring systems.

rpynna 14 PaKerHbie M KOCMMMecKHe chctomsi (KOMnneKcw)
Knacc 1470 VnpaBflaeMbie paKerUH paKeTbi-HOCHienH

Group 14 Guided missiles



CpeßCTBa nopaxeHMR n öoenpunacbi BOopyxeHna BM<t> Naval ordnance & munitions

ynpaBJieHwe paKeroñ b noneie, ee CTaövuinsauwn Ha 3a- 
flaHHOfi TpaeKTopwM H BbiBOA b paiiOH Haxo>KfleHna nenn 
oßecneHHBaeT MHeppna/ibHaa CHCTeivia Hase^enn^, a Hase- 
iteHwe Ha penb Ha kohchhom ysacTKe ocymecTBnaeTca c no- 
Mombio noMexosatumueHHoii roroBKH caMOHaßefleHMB.

/Ina noBbiweHHfl CKpbiTHOc™ m BHeaauHOc™ paKeTHOü

In midcourse, the missile is guided and stabilized by the 
inertial guidance system. The interference/jamming immune 
homer takes over at the terminal stage.

The missile has a small radar visibility area and travels at a 
very low altitude to ensure concealment and surprise and 
impede enemy air defenses.

araKH, a Taioxe ycToviHHBoc™ 
paxeTbi OT cpeacTB orneeoro 
npoTUBOflericTBMß aTaKye- 
Mbix Kopaöneü paxeia rnvieeT 
TpaeKTopmo c npeflenbHO 
Martori BbicoToü noneia n Ma- 
nyio a<t>(t>eKTMBHyio noeepx- 
HOCTb paccenBaHwa.

1 - aKTHBHaa paflnonoKapnoHHan ronoBKa caMOHaBeaeHna;
2 - npoHMKaioutas Soeaan nacTb;
3 - asTOHOMHas CMCieMa caMonnKBriaaurw;
4 - nHepprianbHaA HaBnrapnoHHaq cncreMa;
5 - paAMOBbicoTOMep;
6 - BO3Ayxo3a6opHMK;
7 - 6noKU TonnMBHOM cncTeMbi;
8 - AByxKOHTypHbiñ Typ6opeaKTMBHbiñ ziBnraTe/ib;
9 - cepsonpnBOß;
10 - TBepflOTonnnBHbiií paxeTHbiü ycKopme.nb

1 - active radar homer;
2 - penetrator warhead;
3 - independent self-destruction system;
4 - inertial navigation/guidance system;
5 - altitude-finding radar;
6 - air intake;
7 - fuel system units;
8 - bypass turbojet engine;
9 - servo;
10 - solid-propellant booster

■SSSSffi Basic Characteristics

flanbHocTb AeñcTBMfl, km:
MaKCMMajibHafl 130
MMHWManbHafl 5

MapineBas BbicoTa noneia paKeTbi, m:
Ha TpaeKTopnw 10-15
Ha K0H6HH0M yH3CTKe 3-5

CKOpocTb nonera paiceTbi, m/c 280-300
CTapTOBan Macca paKeTbi, kt 603
BoeKOMnneKT paxeT, lut. He Menee 4

Effective range, km:
maximal 130
minimal 5

Flight altitude, m:
in midcourse 10-15
at terminal stage 3-5

Flight velocity, mps 280-300
Launch weight, kg 603
Minimal load, missiles 4

FlpoTUBOKopaóenbHaH paKeTa X-35 
M3 cocTaBa óeperoBoro noABMXHoro 
pateen-toro KOMnneKca «Ean-3»

DpezjHasHaHeHa Ann nopaxennn KarepoB, HaABOflHbix KopaS- 
neri, AecaHTHbix BbicaAOtHbix cpeACTB b npnöpexHbix paüonax.

B cocTaB KOMnneKca bxoa^t:
- paKeia c nHepu,nanbHO-aKTHBHbiM paAnonoKaqMOHHbiM 

HaBefleHweM b rpaHcnopiHO-nycKOBOM KOHTeÜHepe;
- caMoxoflHbiií KOMaHAHbiíí nyHKT ynpaBneHMA n cb93m;
- caMoxoAHbiñ nyHKT paaeeAKM n ueneyKaaaHwi;
- caMoxoflHan nycKOBaa ycTaHOBKa (Cny);
- TpaHcnopTHO-neperpy3OHHaa Mawnna;
- KOMnneKC HaseMHoro obopyAOBanmi.

The Kh-35 ship-to-ship missile
(Bal-E mobile shore defense 
missile system)

The missile is used against fastboats, surface ships, and 
amphibious assault assets on the coastline.

The missile system includes:
- missiles with inertial and active radar guidance kept in 

launch container;
- C3 vehicle;
- reconnaissance and target designation vehicle;
- self-propelled launcher;
- reloader vehicle;
- ground equipment.

Tpynna 14 PaxeTHbie a KOCMHHecKne chctcmli (KOMnneKCbi)

Knacc ■MTpynpoBmiôMbte panerti*  pai®TbbHocwTenn
Group14 Guided missile*
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PaKGTbi KopaóenbHbix KOMnnexcoB Sea-launched missiles

KoMirneKC obnaaaeT Bbicoxoii MOÔmibHOCTbio, MansiM Bpe- 
MeneM paasepibiBaHna m totobhoctm k boeeoMy Mcnonb3O- 
BaHMIO, bO/lbLUMM boeXOMUTieXTOM paKeT M BO3MOXHOCTbK> 
CTpe/ibóbi opraHW3OBaHHbiM 3aanoM, bsicoxom 3<|)<t>eKTMBH0- 
CTbK), HaaexHOCTbio m KOM4>opTabenbHOCTbio ycnoBHii ana 
oócnyxMsaioLuero nepconaaa. Ope/ibba moxbt BecTncb c 
hosmumm, pacnoaoxeHHbix Ha BbicoTe ot 0 ao 1000 m HaA 
ypoBHeM Mopa, opn 3tom no neaeHry CTpeabObi Moryr 6bub 
ncKyccTBeHHbie m ecTecTBeHHbie nperpaAti.

The system features high mobility, short deployment time, 
large missile load, salvo organization capability, reliability, and 
crew comfort. The missiles can be fired from altitudes of 0m to 
1,000m above sea level and circumvent natural and techno­
logical obstacles on their way to the target.

flaabHOCTb cipeabôbi, km:
MaKCMMaabHaa
MMHMMaabHaa

KoauiHecTBO paKeT Ha CFiy, lut.
BpeMA paasepTbiBaHHA H3 noxoflHoro 
b ôoeBoe nonoxeHMe, muh
Hocmeab

115-120
7 
8

Mewee 10 
aBTOMoSwnbHoe 
aeTbipexocHoe 
KoaecHoe macen 
BblCOKOÜ 
npOXOflMMOCTU

Effective range, km:

maximal

minimal

Carried missile load

Maximal deployment time, min

Chassis

115-120

7

8

10

high-mobility 

four-wheeled 

automotive

PaKeTa ManoraóapwTHoro paKeTHoro 
npoTWBonoAOHHoro KOMnneKca 
«MeflBeflKa»

TlpeAHa3HaHeHa Ann BOopyxeHMa mbaboahsix xopab/ieii, b 
tom HMcne Kopabnew c AnnaMMHecxMMM npnHpnnaMU noA- 
AepxaHM«, c pen bio nopaxeHnn noABOAHbix /ioaok.

KoMAneKC «MeABeAKa» cooTBeTCTByeT no TexHHHecxoMy 
ypoBHK) coBpeMeHHbiM 3apy6exHbiM xoMnnexcaM npoTUBO- 
noAOHHoro opyxua, a no bosmoxhoctu paaMemeHwa Ha Ma- 
ribix xopabnax He MMeeT ananoroB.

Moxei ncnonb3OBaTbca b Me/ixoBOAHbix pañonax.
B cocTas KOMnneKca bxoaat:
- paKeTbi, uMeiotAne b xanecTBe boesou Mac™ Manoraba- 

pnTHyio npoTMBonoAOHHyio TopneAy;
- nycKOBaa yciaHOBKa <ny), npeAHaaHaneHHae A-na oahhoh- 

Hbix n aannoBbix nycKOB paxeT no kombhasm ot KOMnnexca 
ynpaBneHua CTperibboM (3a basoeyio B39Ta 4-Tpybnan ny, Bbi- 
noriHeHHaa no bnoHHO-MOAynbHOMy Tuny);

- xoMnnexc ynpasneHUA CTpe/ibboií, obecneHMBaioiAMM Bbi- 
paboTxy aneMeHTOB ABMxeHMn penn, AaHHbix oamhohhom m 
3annoBOíí CTpenbSbi no FIJI (b HacToamee mbcto pe/iM, ynpe- 
XAeHHyio TOHKy m no obnacTM bosmoxhoto nonoxeHMe pe/iM), 
nepeAasy b paxeTbi noneTHoro 3aAaHMa m MOMeHTa CTapTa;

- HaaeMHoe obopyAOBaHMe, npeAHasHaeeHHoe Ana axenny- 
aTapMM Ha cxnaAax, basax, ManeepeHHbix nyHXTax basupoBa- 
HM9, b apcenanax.

The Medvedka 
compact anti-submarine 
missile

The missile is used by surface ships, including hydrofoil and 
air cushion craft, against submarines. In terms of perform­
ance, the Medvedka is in line with world’s latest counterparts 
and features an unrivalled light craft deployment capability, 
which enables its use in shallow seas.

The missile system includes:
- missiles with compact anti-submarine torpedoes as war­

heads;
- single/salvo launcher operated through a fire control sys­

tem (basic version has a four-tube launcher);
- fire control system to detect a moving target, generate tar­

get points (normally the present, predicted, and possible tar­
get position), and launch missiles according to the appropriate 
flight missions;

- stationary and field-deployable maintenance equipment.
The missile includes a solid-propellant engine and a war­

head comprising the distance monitoring unit and a compact 
anti-submarine torpedo with separation, stabilization, and 
deceleration systems. At a point defined by the fire control 
system and fed into the missile before the launch, the booster 
is shut down and jettisoned.

The missile is guided by distance only. The required preci­
sion is ensured by the launch timing against the moving target.

Tpynna 14 PaxeTHbie M KOCMMMecKHe cmctvmm (KOMnneKCbi) Group 14 Guided missiles
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CpeflCTBa nopaxennsr n 6oenpkinacbi BOopyxeHna BM<t> Naval ordnance & munitions

PaKeTa coctout ns ABuraTenbHoñ ycTaHOBKn Ha tbbpaom too- 
nnee h boeeon nacrn, BK/nonaioinekt 6hok ynpaB/ienua no aanb- 
hocth nonera h Manora6apniHyK) npoTHBonoAonnyo Topneay c 
cvtCTeMaMH omeneHna, CTa6nnn3au.nn h TopMoxeHue. YnpaB- 
neHne paxeTOki no AanbHOCTM ocymecTBnaeTca 3a caer oÔHyne- 
HH9 Tarn ABHraiena c ero OTflenenneM no AOCTnxeHnn pacHeT- 
hoü aaribHOCTH noneTa, KOTopaa BbHucnaeTca npn6opaMn yn- 
paBneHHa CTpenbôon n bboahtcb b paxeTy nepea CTapTOM.

no a3HMyry paxeTa He ynpaenaeTca. Tomhocts cipenbôbi b 
3T0M HanpasneHMH o6ecneHHBaeTca BbiôopoM MOMenra CTap- 
Ta npn coena/ieHHM amhhm cTpenbSbi c HanpasneHueM Ha 
pens. CiapT np0H3B0flHTca M3 HecTa6nnn3npoBaHHOki nycxo- 
boh ycTaHOBKH. Peann3OBaHHbie b xoMnnexce cxeMa npnue/iki- 
BaHkia ki anropkiTMbi BbipaSoTXH MorvieHTa nycxa oôycnoBnuea- 
iot BbicoKkie TOHHOCTHbie xapaKTepkiCTMKH npn cipenbôe H3 He- 
CTa6nnu3kipoBaHHoñ ny. 3a chbt ncno/ib3OBaHkia HecTa6n/iki- 
3npoeaHHbix ny AOCTnraeTCs ManoraôapkiTHOCTb KOivinneKca.

The missile is launched from a non-stabilized launcher. The 
system’s targeting and launch timing schemes ensure enough 
precision not to stabilize the launcher as non-stabilized 
launchers are more compact.

flaribHOCTb cTperibôbi, km 
rnyfikiHa nopaxeHkia penn, m 
OQmaa Macea ôoeBbix cpeflCTB, 
pa3MemaeMbix Ha KopaSne 
c SoeKOMnneKTOM m3 4 paKeT, t 
KonnnecTBO nMHHoro cocrasa 
npn SoeBOM npkiMeHeHun, nen.

AO 20
CBbiaie 500

12

1

Effective range, km up to 20

Target depth, m

Total weight of four-missile

over 500

ship-deployed system, t 12

Combat crew, men 1

PaKeTa 82P KopaóenbHoro paKeTHoro 
npoTWBOjrioaoHHoro KOMnneKca PF1K-1

npeAHasHaseHa /yin yHnnTOxennn noflBOAHbix poaok Ha 
Bcex peanbHbix cnybnHax ux norpyxeHkm.

The 82R ship-to-submarine missile 
(RPK-1 missile system)

The missile is used against submarines at all operational 
depths.

Ppynna 14 PaxeTHbie h KOCMHMecKHe CMCTeMM (KOMnneKCbi)
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Patte™ KopaóenbHbix KOMnneKCOB Sea-launched missiles

KoMirneKC ycTaHaBnueaeTca Ha npOTHBonoAOMHbix Kpeuice- 
pax np. 1123 w Kpeùicepax np. 1143.

B cocTaB KowinneKca bxoast SannMCTHHecKMe paxeTbi 82P, 
AByxSanoHHaa nycKOBaa ycTaHOBKa w KopaòenbHaa cncTewa 
ynpaBneHkia. Patterà nweeT auepHyto òoesyio Hacrb.

ripHHATa Ha BOopyxteHMe b 1968 roAy.

The system is a standard weapon of Project 1123 and 
Project 1143 cruisers.

The missile system includes 82R ballistic missiles, a two-rail 
launcher, and the ship-based guidance system. The missile 
carries a nuclear warhead. The RPK-1 was commissioned for 
use in 1968.

CrapTOBas Macca, Kr 1823
XVlMHa, M 6,0
flnaMerp, m 0,54
AanbHocTb cipenbôbi, km OT 10,5 AO 24
BeposTHOCTb nopaxeHnn peau
Ha MaKCMManbHoii panbHoc™ 0,85

Launch weight, kg 1,823
Length, m 6.0

Diameter, m 0.54

Effective range, km 10.5-24

Hit probability at maximal range 0.85

PaKeTa 81P KopaóenbHoro paKeTHoro 
npoTWBonoAOHHoro KOMnneKca PF1K-2

The 81R submarine-to-submarine 
missile (RPK-2 missile system)

npeAHasHaseHa Ann yHUHTOxenna noABOAHbix aoaok Ha 
ecex peanbHbtx myônnax norpyxenna.

ripeAycMaTpwBanacb cTpenbôa KOMnneKCOM n no hbaboa- 
Hbitvt uenttM. YcTaHaBnHBancn Ha noABOAHbix noAKax np. 705, 
705K, 671,671 PT, 671PTM.

B cocTaB KOMnnettca bxoast 6annncTH4ecKne patterai 
81P, TopneAHbte annaparbt n CHcretvta ynpaeneHnn. Patterà 
MMeeT rtAepHyto ôoeeyto nacrb. Crapr patterai ocymecTB- 
naeTca Ha rnySnne 50-60 m, nocne nero oca boaoh c no- 
Mounato BaiABMXHaix peujernaraix pyneri OHa noBopanuBaer 
Ha pena, npoxoAHT aaAaHHyio ahct3huhio h bbixoaht m3 
BOAbi. HaSnpas rpeSyewyto Baicory, paitera ynpaBnnercn 
nocpeACTBOM SoproBon MHepunanaHoii CMcreiviBi ynpas- 
neHMA.

npMHara Ha Boopyxenne b 1969 roAy.

The missile is primarily used against submarines at all 
operational depths but could also be used against surface 
targets. The system is a standard weapon of Project 705, 
Project 705K, Project 671, Project 671RT, and Project 
671RTM submarines.

The missile system includes 81R ballistic missiles, torpe­
do tubes, and the guidance system. The missile carries a 
nuclear warhead.

The missile is launched at 50m to 60m underwater. Upon 
exit from the torpedo tube it unfolds water rudders and 
takes the desired direction. At a preset point the missile 
goes to the surface and takes to the air where it is guided by 
its onboard inertial guidance system.

The system was commissioned for use in 1969.

rpynna 14 PaxeTHbie h KOCMHMecKMe cucreMbi (KOMnneKCbi)
Kpaçc 1470 VhpaBnaeMbie patterei m paKeibi-HocurenH

Group 14 Guided missiles
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CpeflCTBa nopaxemisi m 6oenpnnacbi Boopyxenwi BMC> Naval ordnance & munitions

CTapTOBas Macca, Kr
Annaa, m
AwaMeTp, m

2200
8,0 
0,533

Launch weight, kg

Length, m

2,200

8.0

AanbHOCTb CTpenbôbi, km 40 Diameter, m 0.533
Tun SopTOBOii annapaTypbi nHepukianbHaA

CMCTeMa
Effective range, km 40

ynpasneHua Onboard guidance system inertial

PaKeTa k npoTMBonoflOHHOMy 
paKeTHOMy KOMnneKcy PI1K-8

The anti-submarine missile 
(RPK-8 missile system)

Dpe,QHa3HaHeHa Ans npoTHBonoAOHHoü aammbi Kopabneii 
b bnnxHefi 3OHe.

PaKeia AB/meTce yHnsepca.nbHbiM SoenpnnacoM n ivioxeT b 
3aBMCMMOCTM OT a/lTOpMTMa CTapTOBbIX KOMSHA npWMeHBTb- 
ca aob nopaxenna noABOAHbix jioaok, TopneA n noABOAHbix 
AHBepCMOHHbIX CMB M epeACTB.

KoMnneKC PilK-8 cosash Ha base wraTHOn peaKTnsHOii 
6oM6oMeTHOw cMCTeMbi «CMepa-2» c coxpaneHHeM 6e3 ao- 
paôoTKM nycKOBOvi yciaHOBKH PE>y-6000, ycipoviCTB 3apaxa- 
HI4A M nOABHH.

OcoóeHHOCTbKD KoivinneKca, obecneanBaioiAero noBbuuenne 
BepoBTHOCTM nopaxeHna noABOAHoii doakh b 6-10 pa3 no

rpynna 14 PaxeTHbie h KOCMHHecKHe cwcreMbi (KOMnneKCbi)

The short-range missile is used against submarines. The 
combat missions are unified, and the operator can choose the 
type of target between submarines, torpedoes, and sub­
merged sabotage/amphibi- 
ous assault assets.

The RPK-8 was derived from 
the operational Smerch-2 
depth-charge launch system 
and uses the same RBU-6000 
launcher, charging and load­
ing systems. The new feature 
which ensures six to 10 times 

Group 14 Guided missiles
Class 1470 Guided missiles608



PaxeTbi KopaôenbHbix KOMnneKCOB Sea-launched missiles

cpaBHeHUK) c cmctcmom «CiviepH-2», AB/meTca npuMenemie b 
ero cocTaBe npoTHBonoaoHHOM paKeTbi 90P c OTpermeMbiM 
nocne npuBOflHeHna rpasuTaiinoHHbiM CHapaflOM, caMOHa- 
BOßamMMca Ha noflBOflHyio noflKy.

higher hit probability against submarines compared to the 
depth-charge launch system is the new munition, the 90R 
anti-submarine missile with a gravitational target-seeking 
charge separating upon touchdown.

Basic Characteristics

Kanwßp paxeTbi m rpaBMTaiiMOHHoro Caliber (missile and target-seeking
noABOflHoro cnapRAa, mm 212 anti-submarine charge), mm 212
Macca, Kr: Weight, kg:

paKeTbi 112,5 missile 112.5
TpaBwauwoHHoro noABOAHoro CHapRAa 65 target-seeking anti-submarine charge 65
B3pbiBHaToro BemecTBa 19,5 explosive 19.5

XVwHa, mm: Length, mm:
paKeTbi 1830 missile 1,830
rpaBMTauwoHHoro noABOAHoro CHapRAa 930 target-seeking anti-submarine charge 930

CKopocTb BepTMKanbHoro norpyxeHWR Descent rate of the target-seeking
rpaBWTauMOHHoro noABOAHoro CHapRAa, m/c 16 anti-submarine charge, mps 16

ilpOTWBOnOflOHHail paKGTB 90P
AJ1R peaKTHBHOi/i ÔOMÔOM6THOM 
yCTBHOBKM PBY-6000

The 90R anti-submarine missile 
(used with the RBU-6000 
depth-charge launcher)

npeflHasHaHeHa /ym nopaxeHna noABOflHbix noaoK npo- 
TMBHHKa.

The missile is used 
against submarines.

Kann6p CTBona, mm 213
KonnsecTBO Hanpasnsramnx, lut. 12
Paßkiyc óoMÓOMeTaHMS, m 4300
MaKcnManbHbiM yron BO3BbiiueHHA, 
oOecneHHBaeMbiñ aneKipocu^oBbiM 
npnBOflOM, rpaa. +60
MaKCMManbHbiùi yron CHHxenris, rpaa. -90
Yron BepTMKanbHoro HaBenennn ann CTpenbObi 
Ha MaKcnManbHyio aanbHOCTb, rpan,. +46
Yron sepTHKanbHoro HaseAenM« /yin cipenböbi 
Ha MHHMManbHyio AanbHOCTb, rpaa. +8,5
MaKCWManbHbiM ceicrop, rpaa. 340
Macca, kt 3500
MaKCMManbHbie raóapHTHbie paaMepbi
ycTaHOBKM, mm:

HaflnanyOoñ 2600x2140
noflnanyóoñ 760x1300

Caliber, mm 213
Number of launch rails 12
Effective surface range, m 4,300
Electrically driven maximal elevation, deg. +60
Maximal depression, deg. -90
Elevation ensuring maximal
range of fire, deg. +46
Elevation ensuring minimal
range of fire, deg. +8.5
Maximal sector of fire, deg. 340
Weight, kg 3,500
Maximal launcher dimensions, mm:

on deck 2,600x2,140
under deck 760x1,300

300-MMJ1J1UMeTpOBblM peaKTWBHblÜ 
CHapBfl-OTBOAMTenb 11CO2
KOMnneKca «Y/jaB-IM»

ripeßHasHaieH Ana oTBefleHMB ot Kopabna aTaKyiotyeii 
Topneßbi, HMeiomeií axycTHHecKyio cwcTewiy caMOHaBefleHMa 
3a CHeT nocTaHOBKn ruiApoaKycTHMecKoii noxHOÍí uenw.

The 11SO2 300-mm torpedo deflection 
rocket-assisted projectile (used with the 
Udav-1M system)

The projectile is used to deflect attacking acoustically guid­
ed torpedoes by generating a false acoustic target.

Tpynna 14 PaxeTHbie H kocmhhsckms chctomm (KOMnnsKcw)
Knacc 1470 VnpaBnseMbie paKeruu paKeTbi-HocwrenH

Group 14 Guided missiles



CpeflCTBa nopaxeHMH m Ooenpunacbi BOopyxeHnn BMO Naval ordnance & munitions

Kanndp, mm
Ttnnna, mm
Macea, Kr

300
2200
201

Caliber, mm 
Length, mm 
Weight, kg

300
2,200
201

300-MMJlJlMMeTpOBblM 3arpaflHT6JlbHO- 
rnyóMHHbikí CHapsfl 111C3T 
KOMnneKca «YflaB-1M»

npenHa3Ha4eH aph ncnoPb3OBaHnn KaK b pexviMe aarpaflu- 
repp app co3flaHna ApePi<t>yioiAePi mmhhoíí 3aBecbi H3 He- 
CKonbKKX ronoBHbix HacTew Ha nyTH abhxchhp TopneA, TaK m 
b pexMMe rayóMHHotí SomSbi app nopaxeHns Ha 3aAaHHoPi 
rnyÔMHe Topnefl, a Taxxe noflBOflHbix poaok w p,wBepcwoHHbix 
CMP M CpeflCTB.

The 111SZG 300-mm 
torpedo underwater interception 
projectile (Udav-1M)

The projectile is used to intercept attacking torpedoes, sub­
marines, and submerged sabotage/amphibious assault assets. 
Against submarines and submerged sabotage/amphibious 
assault assets, it is used similarly to conventional depth 
charges. Attacking torpedoes can be intercepted by setting a 
drifting mine screen made of several warheads of the projectile.

KanwOp, mm 300
flpwHa, mm 2200
Macea, Kr 232
Macea BB, Kr 80

Caliber, mm 300
Length, mm 2,200
Weight, kg 232
Weight of explosive, kg 80

140-MHDDMMeTpoBbivi HeynpaBJiaeMbiii 
peaKTHBHbivi cHapafl 0O-45 
KOMnneKca «OroHb»

The OF-45 140-mm unguided rocket- 
assisted projectile (Ogon)

ílpe/tHa3HaHeH apa nopaxenvm xmboCí chpbi m perKobpoHM- 
pOBaHHOÍÍ TeXHHKM.

OcHameH OCKOPOHHOM SoeBoPi sacTbio.

The high-explosive/fragmentation projectile is used against 
personnel and light armor.

Tpynna 14 PaxeTHbie H kocmhhbckmc CHCTOMbi (KOMnneKCbi) Group 14 Guided mit
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Patte™ KopaóenbHbix KOMnneKCOB Sea-launched missiles

TaKTMKO-TeXHMHeCKMe XapaKTepWCTMKW

Kannßp, mm 140 Caliber, mm 140
Anuria, MM 1125 Length, mm 1,125
Macca, kt 27,5 Weight, kg 27.5
Macca BB, Kr 5,65 Weight of explosive, kg 5.65
flanbHOCTb CTpenbßbi, m: Effective range, m:

MaKcnMa/ibHae 4500 maximal 4,500
MUHnMaribHas 800 minimal 800

TeMnepaTypHbiw flnana30H Soesoro Operational temperatures range, ’C -40 - +50
npuMeHeHMH, *C OT -40 AO +50

140-MnnnMMeTpoBbiùi HeynpaBimeMbiùi
CHapnA 3>K-45 KOMnneKca «OroHb»

The ZZh-45 140-mm 
unguided projectile (Ogon)

npeflHasHaseH ají« cosashuh onaroB noxapa, OcHameH 
3axwraTenbH0ü öoeaoü HacTbio.

The incendiary projectile is used to set fire on enemy facili­
ties.

TaXTMKO-TeXHMHeCKHe XapaKTepMCTMKH Basic Characteristics

Kannôp, mm 140 Caliber, mm 140
fl/IMHa, MM 1350 Length, mm 1,350
Macca, Kr 20,6 Weight, kg 20.6
Macca ornecMecn, Kr 4,8 Weight of the burning mixture, kg 4.8
ßaabHOCTb CTpenbSbi, m: Effective range, m:

MaKcnManbHae 4500 maximal 4,500
MMHMManbHaS 800 minimal 800

TeMuepaTypHbiü ananaaoH SoeBoro Operational temperatures range, ’C -40 - +50
npnMeaeHMfl, "C OT -40 «0 +50

rpynna 14 PaxeTHbie M kocmmmsckhs cmctvmm (komiuiskcm) Group 14 Guided missiles
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CpeflCTBa nopaxeHMH u 6oenpnnacbi Boopyxennn BM<t> Naval ordnance & munitions

122-MnnnnMeTpoBbiki HeynpaBjiaeMbiM 
peaKTHBHbivi cHap^A nPC-60
K caMoxoAHOMy óeperoBOMy
peaKTUBHOMy KOMnneKcy An-62 «flaivióa»

The PRS-60 122-mm unguided 
rocket-assisted projectile
(the DP-62 Damba self-propelled shore 
defense system)

npeAHaaHaneH unn nopaxenun no,QBO,n,Hbix onaepcMOKHbix 
cwn n cpeflCTB noflpbiBOM 4>yracHoùi boeBoü nacTw Ha sa/jaH- 
Hoií rnyÓMHe.

The projectile is used against submerged sabotage/amphibi- 
ous assault assets. Fires high-explosive depth charges with 
preset detonation depth.

KanwSp, mm 122 Caliber, mm 122
ZlBMHa, MM 2745 Length, mm 2,745
Macca, Kr 75,3 Weight, kg 75.3
Macca BB, Kr 20,0 Weight of explosive, kg 20.0
flanbHOCTb CTpenbSbi, m: Effective range, m:

MaKcuManbHan 5000 maximal 5,000
MMHnMaabHaa 300 minimal 300

Tny6nHa Ooeeoro ncno/ib3OBaHMA, m 3-200 Effective depth, m 3-200
BeposTHocTb nopaxeHUA noflBOflHoro Half-salvo (20 rounds) kill probability
flHBepcania nonysannoM (20 CHapsaoB) 0,99 against individual SEAL 0.99
BpeMA noBHoro Sanna, c 20 Full salvo time, sec 20

Knacc 1470 VnpaBnneMbie paxeibi m pakeTw-HocmenH

Tpynna 14 PaKeTHbie h KOCMnnecKne chctcmbi (KOMnaeacbi) Group14Guidedmissile«
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BblCTPEJlbl
KOPAEEJlbHOM APTI/IJUIEPI/IM

130-mm BbiCTpen A3-Y3C-44P 
C 3CHHTHblM CHapAflOM 
A3-3C-44 k apTycTaHOBKe 
AK-130

npe/jHasHaseH Ann nopaxeHna BosaytuHbix 
ueneii, a tom Hwcne npoTUBOKopaôenbHbix 
KpbinaTbix paxeT Tuna «rapnyn», a Taxxe 6e- 
peroBbix u MopcKMX ueneü.

Bbidpea yHmapHoro sapaxaHna KOMnneK- 
TyeTca paAMOBspbiBaTeneM Tuna AP-32.

The 130-mm A3-UZS-44R 
round with the A3-ZS-44 
anti-aircraft projectile 
(AK-130 artillery system)

The round is used against aerial targets, 
including anti-ship cruise missiles (Garpun 
class), maritime, and shore-based targets.

The unitary round carries an AR-32 radio 
fuse.

Macca, kt:
BWCTpena
CHapaaa
BB

flnuHa BbiCTpena, mm
CKOpOCTpenbHOCTb, BblCTp./MUH
MaKcwMaabHas aanbHOCTb CTpenbôbi, km 
ZlnanaaoH aKcnnyaTauuoHHbix 
TeMnepaTyp, "C

52,8
33,4
3,56
1364
90
23

ot -40 AO +50

Weight, kg:
round 52.8
projectile 33.4
explosive 3.56

Round length, mm 1,364
Rate of fire, rpm 90
Effective range, km 23
Operational temperatures range, ‘C -40 - +50

Tpynna 13 Boenpxnacbi, Ooeebie Hacrx paxeT x aspbiBHaTbie aemecraa
Knacc 1320 Boenpxnacbi x apnwiepxilCKHe aucrpenbl xanxôpoM cabiiue 125 mm

Group 13 Ammunition and explosives



CpeflCTBa nopaxeHMH m öoenpnnacbi Boopyxennn BM<t> Naval ordnance & munitions

130-mm paspnAOHHbiM BbiCTpen 
A3-YXP-44 K apTycTaHOBKe AK-130 
w CAY A-222 «Beper»

The 130-mm A3-UZhR-44 discharge 
round (AK-130 artillery system, 
A-222 Bereg self-propelled gun)

The projectile is used to dis-npeflHasHaMeH /yia y/ranennn M3 cTBona CHapa.ua c öoeBbiM

or -40 AO +50 -40 - +50

rpynna 13 Boenpunacbi. öoeebie Mac™ paKST w aapbiBMarbie aemecTBa

TaKTWKO-TexHWHecKne xapa

19.2
720

19,2
720

Macca BbicTpena, Kr
Aniwa BbicTpena, mm 
flnanasoH aKcnnyaTapnoHHbix 
reMneparyp, ‘C

Basic Characteristics

Weight, kg
Length, mm
Operational temperatures 
range. ‘C
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BbicTpenbi KopaóenbHoíí apTwinepnn Naval artillery ordnance

100-mm BbiCTpen A3-y3C-58P 
c 3eHMTHbiM CHapsiflOM A3-3C-58 
k apTycTaHOBKe AK-100

npeflHa3HaweH gna nopaxe+iusi BO3flyiuHbix geneii, b tom 
HMcne npoTUBOKopaôenbHbix Kpbinaibix paxeT Trina «fapnyH», 
a Taicxe GeperoBbix ri MOpcxnx genefi.

Bbidpen yHnTapHoro sapaxamin, KOMnneKTyeTcn pagno- 
B3pbiBaTeneM Trina AP-32.

The 100-mm A3-UZS-58R round
with the A3-ZS-58 anti-aircraft projectile
(AK-100 artillery system)

The round is used against aerial targets, including anti-ship 
cruise missiles (Garpun class), maritime, and shore-based 
targets.

The unitary round carries an AR-32 radio fuse.

Macea, kt:
BbicTpena
CHapana
BB

flnuHa BbicTpena, mm
CKOpOCTpenbHOCTb, BblCTp./MMH
MaKcuMa/ibHas na/ibHocTb cTpenb6bi, km 
flnanaaoH aKcnnyaTagnoHHbix 
TeMneparyp, “C

26,8
15,6
1,53
1033
60
21

OT -40 AO +50

Weight, kg:
round 26.8
projectile 15.6
explosive 1.53

Round length, mm 1,033
Rate of fire, rpm 60
Effective range, km 21
Operational temperatures range, ’C -40 - +50

100-mm BbiCTpen A3-Y3C-58
c seHUTHbiM CHapAAOM A3-3C-58
k apTycTaHOBKe AK-100

npeAHaaHaseH ana nopaxenna BoagyujHbix, GeperoBbix n 
MOpcxnx generi.

BbiCTpen ym-iTapHoro aapaxaHwn KOMnneKTyeTcn gncTaH- 
gnoHHbiM MexaHnaecKMM B3pbiBaTeneM /JBM-60M1.

The 100-mm A3-UZS-58 round 
with the A3-ZS-58 anti-aircraft 
projectile (AK-100 artillery system)

The round is used against aerial, maritime, and shore-based 
targets.

The unitary round carries a DVM-60M1 mechanical proximi­
ty fuse.

Tpynna 13 Boenpxnacbi, Soesbie nacra paxeT x aapbianarbie eemecrea Group 13 Ammunition and explosives



CpeßCTBa nopaxeHMH n öoenpunacbi Boopyxennn BMO Naval ordnance & munitions

TaKTMKO-TeXHMHeCKMe XapaKTepMCTMKM Basic Characteristics

Macca, Kr:
BbicTpena
CHapsma
BB

Anuria BbicTpena, mm
CKOpOCTpenbHOCTb, BblCTp./MUH
MaKcwManbHaa flanbHOCTb CTpenbßbi, km 
Auanaaori aKcnnyaTauuOHHbix 
TeMneparyp, *C

26,8
15,6
1,53
1036
60
21

OT -40 AO +50

Weight, kg:
round 26.8
projectile 15.6
explosive 1.53

Round length, mm 1,036
Rate of fire, rpm 60
Effective range, km 21
Operational temperatures range, "C -40 - +50

100-MM BbiCTpen A3-YO0-58
c ocKonoHHO-0yracHbiM CHapaflOM 
A3-O0-58 K apTycTaHOBKe AK-100 

The 100-mm A3-UOF-58 round with the 
A3-OF-58 high-explosive/fragmentation 
projectile (AK-100 artillery system)

npe/iHa3HaHeH ana 
nopaxeHun 6epero- 
Bbix u MopcKnx peneu.

BbiCTpen yHmapHO- 
ro aapaxaHMsi, komh- 
neKryeren ypapHbiM 
B3pbiBaTe/ieM B-429 
(B-429E).

The round is used 
against aerial, mar­
itime, and shore-based 
targets.

The unitary round car­
ries a V-429 (V-429E) 
impact fuse.

TaKTMKO-TeXHKHeCKMe XapaKTepMCTHKM Basic Characteristics

Macca, Kr: Weight, kg:
BbiCTpena 26,8 round 26.8
CHapafla 15,6 projectile 15.6
BB 1,53 explosive 1.53

Anuria BbiCTpena, mm 1026 Round length, mm 1,026
CKOpOCTpenbHOCTb, BblCTp./MMH 60 Rate of fire, rpm 60
MaKCUManbHan aanbHOCTb crpenbôbi, km 21 Effective range, km 21
AuanaaoH aKcnnyaTapuonribix Operational temperatures range, "C -40 - +50
TeMneparyp, "C or -40 flo +50

rpynna 13 Soenpwnacbi, óoesbie sacTH paxer w sapbiBHarbie aemecTea Group 13 Ammunition and explosives
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BbicTpenbi KopaóenbHOÑ apTunnepuu Naval artillery ordnance

100-mm BbiCTpe/i A3-ynC-58
c npaKTWHecKWM CHapaflOM A3-nC-58
K apTycTaHOBKe AK-100

The 100-mm A3-UPS-58 round 
with the A3-PS-58 training projectile 
(AK-100 artillery system)

npeflHa3HaseH aaa 
yqeÔHbix crpenbô no 
SeperoBbiM u Mop- 
CKMM pendivi.

The projectile is used 
in training against mar­
itime and shore-based 
targets.

Macca, kt:
BbicTpena
CHapaaa
MHepTHOrO
HanoriHeHMs

Anuna BbicTpena, mm
CKopocrpenbHocTb, bwctp./mhh 
MaKcnManbHas AansnocTb crpenbôbi, km 
fluanaaoH SKcnnyaTapuoHHbix 
TeMneparyp, "C

26,8
15,6

1,53
1036
60
21

OT -40 AO +50

Weight, kg:
round 26.8
projectile 15.6
dummy warhead 1.53

Round length, mm 1,036
Rate of fire, rpm 60
Effective range, km 21
Operational temperatures range, 'C -40 - +50

100-MM yHeÓHO-TpeHMpOBOHHblM
BbiCTpen A3-YH-58
K apTycTaHOBKe AK-100

The 100-mm A3-UCh-58 
training round 
(AK-100 artillery system)

Macca BwcTpena, Kr
Anuna BbicTpena, mm

npeAHasHaaeH aaa 
obynenue nunnoro co- 
CTaea npu paSoTe 6es 
CTpe/ibSbi.

The projectile is used 
in no-live-fire training.

26,8
1038

Round weight, kg
Round length, mm

26.8
1,038

100-mm BcnoMoraTenbHbiM 
BbiCTpen A3-YXP-58 
k apTycTaHOBKe AK-100

npeAHasHaueH ana yAanenua M3 CTBona 
CHapafla c SoeBbiM BapsiBaieneM, ooraBUje- 
roca b Kana/ie npu n3Bneaenwn naipona, a 
TaKxe ypanenua civia3KM u nporpesa Kanana 
CTBona.

Macca Bbicrpena, Kr
Anuria Bwcrpena, mm
Auanaaon aKcnnyarapuoHHbix
TeMneparyp, 'C

8,2
550

or -40 no +50

The 100-mm A3-UZhR-58 
auxiliary round
(AK-100 artillery system)

The projectile is used to discharge projec­
tiles with combat fuses stuck inside the barrel 
and burn out lubricant remainders and heat the 
barrel at freezing temperatures.

Round weight, kg
Round length, mm 
Operational temperatures 
range, ’C

8.2
550

-40 - +50

rpynna 13 BoenpMnacbi, âoesbie wac™ paner h BapbiBiarbie eeurecrsa Group 13 Ammunition and explosives



CpeflCTBa nopaxemiH n 6oenpnnacbi BOopyxeHna BMC> Naval ordnance & munitions

76-mm BbiCTpen A3-y3CB-62PFl
C 3GHMTHblM OCKOHOMHO-CpyraCHblM
CHap^AOM A3-3C/O0-62n
k apTycTaHOBKe AK-726 w AK-176

The 76-mm A3-UZSB-62RP round
with A3-ZS/OF-62P AAHE fragmentation
projectile for AK-726 and AK-176
gun mounts

npeAHasHaneH ana nopaxennn BO3flyiUHbix peneii, b tom 
Hucne npoTHBOKopaôenbHbix KpbinaTbix paKeT Tuna «rapnyH».

BbiCTpen yHWTapHoro aapaxaHns KOMnneKTyeTcn paflno- 
B3pbiBaTeaeM Tuna AP-51 JI.

The round is intended to defeat air targets, including 
Harpoon-type antiship cruise missiles. It is a fixed round fitted 
with the AR-51L type radio fuse.

Macea, kt:
BbicTpena
CHapswa
BB

flnuna BbicTpena, mm 
CKOpOCTpenbHOCTb 
(AK-176), BblCTp./MUH
MaKCWManbHasi aaribHocib CTpenbôbi, km 
flnanason aKcnnyaTapnoHHbix 
TeMnepaTyp, ‘C

12,4
5,9
0,48
818

120
16,5

OT -40 ao +50

Weight, kg:
round
projectile
explosive

Length of round, mm
Rate of fire (AK-176), rds/min
Max firing range, km
Operating temperature range, "C

12.4
5.9
0,48
818
120
16.5
from -40 to +50

76-mm BbiCTpen A3-YO0B-62
c ocKonoHHO-cpyracHbiM CHapaflOM 
A3-3C/O0-62 k apTycTaHOBKe AK-726 
w AK-176

The 76-mm A3-UOFB-62 
round with A3-ZS/OF-62 HE 
fragmentation projectile 
for AK-726 and AK-176 gun mounts

FlpeAHaaHaHeH arm 
nopaxeunq SeperoBbix n 
MopcKnx peneii, BbiCT­
pen yHMTapHoro 3apn- 
xaHwn, KOMnneKTyeTCn 
yaapHbiM BspbiBaTeneM 
Br-67.

The round is intended 
to defeat shore and sea 
surface targets. It is a 
fixed round fitted with the 
VG-67 impact fuse.

Macea, kt:
BbicTpena
CHapsAa
BB

Anma BbicTpena, mm
CKOpOCTpenbHOCTb (AK-176), BblCTp./MUH 
MaKCMManbHas AanbHOCTb CTpenbôw, km 
fluanaaoH OKcnnyaTapnoHHbix 
TeMnepaTyp, 'C

12,4
5,9
0,4
818
120
16,5

OT -40 AO +50

Group 13 Ammunition and explosives

Weight, kg:
round 12.4
projectile 5.9
explosive 0.4

Lenth of round, mm 818
Rate of fire (AK-176), rds/min 120
Max firing range, km 16.5
Operating temperature range, *C from -40 to +50

Tpynna 13 Boenpwnacbi, Soeawe Mac™ patter h aspbiBHarbie aemecraa

618 ¡ Knacc 1315 Boenpanacbi a aprnnnepMtlCKMe abtcrpenbi KanwópOM or 75 mm ao125 mm Class Ammunition, 75 mm through 125 mm



BbicTpenbi KopaóenbHoíí aprnnnepnn Naval artillery ordnance

76-mm BbiCTpen A3-YnC-62
c npaKTWHecKUM cwapaflOM A3-0C-62
k apTycTaHOBKe AK-726 w AK-176

The 76-mm A3-UPS-62 round
with A3-PS-62 target practice projecrile 
for AK-726 and AK-176 gun mounts

npeAHasHaseH /uia 
yneSHbix CTpenbd no 6e- 
peroBbiM n MopcKMM pe- 
ahm.

The round is intended 
for practice firing at 
shore and sea surface 
targets.

Macea, Kr:
BbiCTpena
CHapaua
wHepTHoro HanonHeHnn

Anima Bbicrpena, mm
CKopocrpenbHOCTb (AK-176), bbictp./mmh 
MaKcuManbHas flanbHocib cTpenbôbi, km 
flnanaaoH aKcnnyaTapnoHHbix 
TeMneparyp, ‘C

12,4
5,9
0,4
818
120
16,5

or -40 AO +50

Weight, kg:
round
projectile
inert filler

Lenth of round, mm
Rate of fire (AK-176), rds/min
Max firing range, km
Operating temperature range, "C

12.4
5.9
0.4
818
120
16.5
from -40 to+50

76-MM yHeÓHO-TpeHMpOBOMHblÑ 
BbiCTpen A3-YH-62 k apTycTawoBKaM 
AK-726 w AK-176

npeAHasHaseH aas odyneHna amhhoto cocTaaa npn paGore 
Ses CTpenbôbi.

The 76-mm A3-Uch-62 drill round 
for AK-726 and AK-176 
gun mounts

The round is intended to train personnel without firing

rpynna 13 Boenpunacbi, Goesbie wac™ panel h sapbisiarbie eemeersa Group 13 Ammunition and explosives
--------— — —-ij



CpeflCTBa nopaxeHMH u Soenpunacbi BOopyxeHna BMd> Naval ordnance & munitions

Macca BbiCTpena, Kr 
flnuna BbiCTpena, mm

12,4
818

Weight of round, kg
Length of round, mm

12.4
818

57-mm BbiCTpen 53-yOR-281Y 
c ocKonoHHO-TpaccwpyiomwM 
CHapwflOM 53-OP-28iy k apTycTaHOBKe 
AK-725

The 57mm 53-UOR-281U round 
with 53-OR-281U fragmentation 
tracer projectile for AK-725 
gun mount

npeflHasHaHeH Ann nopaxem/m B03AyiUHbix, ôeperoBbix u 
MopcKwx ueneii.

BbicTpen yHUTapHoro saprixaHnn, KOMnneKTyeTcn yaap- 
HbiM BspbieaTeneM MT3-57.

The round is intended to defeat air, shore and sea surface 
targets. It is a fixed round fitted with the MGZ-57 impact fuse.

TaKTMKO-TexHHHecKMe xapaxTepMCTMKM

Macca, Kr:
BwcTpena
CHapeaa
BB

Anuria BbicTpena, mm
CKopocrpenbHOCTb, bmctp./muh 
MaKcuManbHas flanbHOCTb CTpenbSbi, km 
AnanaaoH 3KcnnyaTauuoHHbix 
TeMneparyp, ‘C

6,3
2,8
0,15
536
200
9,6

OT -40 AO +50

Weight, kg:
round
projectile
explosive

Length of round, mm
Rate of fire, rds/min
Max firing range, km
Operating temperature range, "C

6.3
2.8
0.15
536
200
9.6
from -40 to +50

rpynna 13 Boenpunaobi, ôoeabie nac™ pa Ker h espbiBiaTbie Beiuecrea Group 13 Ammunition and explosives
Knaçc 1310 BoenpHnacu n apTHnnepnü«Hé BHcrpenbi KànwSpOM or 30 mm AO 75 mm Class 1310 Ammunition, over 30mmup to 75 mm620



BbiCTpejibi KopaóejibHoñ aprnnnepnn Naval artillery ordnance

30-mm narpoHbi k aeHWTHOMy aBTOMaTy 
l"LU-6-30K (AO-18) KopaöenbHbix 
apTunnepuwcKMX ycTaHOBOK

npeflHasHaHeHbi ana nopaxenwa HeSpoHMpoaaHHbix h ner- 
KOÖpOHUpOBaHHblX BO3flyillHblX M TiCTKO6pOHHpOBaHHblX Ha/J- 
BOflHbix ueneu npn ciperiböe ns 30-mm 3em/iTHbix aBTOMaTOB 
rLU-6-30K, rilJ-6-30n, 6K30rill KopaöenbHbix apTunnepnri- 
ckmx ycTaHOBOK AK-630, AK-306, 3PAK «KaurraH» w AP-

EoeKOMnneKT BK/imaeT 30-mm naipoHbi:
- c 0CK0n0HH0-<J>yracH0-3axnraTe/ibHbiM CHapaaoM (003);
- c ocKonoHHO-TpaccnpyiOLiJ,MM cnapsiAOM (OT).
KoHCTpyxpHH öoenpnnacoB oßecnesuBaeT BbicoKne 3kc- 

nnyaTapnoHHbie xapaKTepncTMKn nyiueHHbix cucTeM 3a cner 
HaflexHOCTM <t>yHKpnoHnpoBaHM9, BcenoroßHOCTM npuMene- 
hmb, BbicoKoro nopaxaioiAero AetiCTBna y penn.

OcHatpeHbi B3pbiBaTeneM scenoroflHoro npMMeHeHun c ca- 
MonnKBHAau,neii n aanbHHM B3BeAeHweM.

30-mm cartridges
for the GSh-6-30K (AO-18) 
ship-based cannon

The cartridges are used against light armored and unar­
mored aerial and light armored surface and aerial targets. 
Compatible with the 30-mm GSh-6-30K, GSh-6-30L, 
6K30GSh anti-aircraft cannon of the AK-630, AK-306, 
Kashtan, and other artillery and/or gun systems.

The standard load includes high-explosive/fragmentation/ 
incendiary and fragmentation/tracer cartridges.

The munitions make the system reliable, give it an all-weath­
er day/night capability, and high firepower.

The cartridges can be operated in all climatic zones, includ­
ing tropical, and carry an all-weather day/night fuse with 
remote arming and self-destruction systems.

O<t>3 OT
Macea, Kr:

naipoHa 0,832 0,828
cnapsiAa 0,390 0,386
BB 0,0485 0,0117

HasanbHasi CKopocTb, m/c 900 900
CpeAHee MaKcuMansHoe aaB/ienne
nopoxoBbix raaoB, kt/cm2 He 6onee He óonee

3200 3200
BpeMsi ropeHua Tpaccepa, c — ne Menee 10

High-explosive/ Fragmentation/

Weight, kg:

fragmentation/ 
incendiary

tracer

cartridge 0.832 0.828
projectile 0.390 0.386
explosive 0.0485 0.0117

Muzzle velocity, mps 
Average maximal

900 900

gas pressure, kg/cm2 3,200 3,200
Tracer operation time, sec minimal 10

30-mm naTpoHbi k aBTOMaTy HH-30 
KopaóejibHoü apTMJinepMMCKovi 
ycTaHOBKH AK-230

The 30-mm cartridges
for the NN-30 ship-based cannon 
(AK-230 artillery system)

flpeAHasHaHeHbi Ana nopaxeHun HebpoHwpoBaHHbix n 
nerKoSpOHHposaHHbix BO3AyuJHbix n nerKOÖpomipOBaHHbix 
HaABOAHbix peneü npn cTpenböe M3 30-mm aBTOMaia HH-30 
KopaöenbHbix apTnruiepnwcKuix ycTaHOBOK AK-230.

EoeKOMnneKT BKniOHaeT 30-mm naipoHbi:
- c ocKonoHHo-<t>yracHo-3axnraTenbHbiM cHapaAOM (003);
- c TpaccMpyioiAMM CHapaAOM (T).
KoHCTpyKpwa SoenpunacoB obecneansaeT BbicoKne 3kc- 

nnyaTapHOHHbie xapaKTepncTHKW nyweaHbix cuctcm 3a 
caeT HaAexHOCTu ctiyaKpnoHupoBaHua, BcenoroAHOCTM

The cartridges are used against light armored and unarmored aer­
ial and light armored surface and aerial targets. Compatible with the 
30-mm NN-30 anti-aircraft cannon of the AK-230 artillery system.

The standard load includes high-explosive/fragmentation/ 
incendiary and tracer cartridges.

The munitions make the system reliable, give it an all-weath­
er day/night capability, and high firepower.

The high-explosive/fragmentation/incendiary cartridges 
carry an all-weather day/night fuse with remote arming and 
self-destruction systems.

Group 13 Ammunition and explosivesrpynna 13 Boenpnnacbi, Soesbie Mac™ patter m eapbiBHarbte eemecroa

621



CpeflCTBa nopaxenna n 6oenpnnacbi Boopyxenna BMd> Naval ordnance & munitions

npuMeHeHMfi, BbicoKoro 
nopaxatomero AeiiCTBMA 
y penw.

OcKonoHHo-<t>yracHo- 
aaxuraTenbHbie cnapA- 
flbi (0<t>3) ocHaipeHbi 
B3pbiBaTeneM Bcenorop- 
Horo nonynpefioxpaHH- 
TenbHoro Tuna Bceno- 
ropHoro npmvieHeHMB c 
MexaHH3Maiviui /lanbHero 
B3BefleHHR u caMonwK- 
BMflapMM.

003 T
Macea, kt:

narpoHa 1,063 1,062
CHapAAa 0,358 0,329
BB 0,03 —

HananbnaA CKopocTb, m/c 1050 1050
Cpeanee MaKCMMansnoe flasnenne
nopoxoBbix ra3OB, kt/cm' He 6onee He 6onee

3125 3100
BpeMA ropeHnA Tpaccepa, c — He Menee 8

High-explosive/ 
fragmentation/incendiary

Tracer

Weight, kg:
cartridge 1.063 1.062
projectile 0.358 0.329
explosive 0.030 —

Muzzle velocity, mps 1,050 1,050
Average maximal
gas pressure, kg/cm2 3,125 3,100
Tracer operation time, sec - minimal 8

25-mm narpoHbi k aBTOMaTaM M-110 
m 110-nM KopaóenbHbix 
apTunnepuuícKwx ycTaHOBOK

FlpeflHasHaHeHbi aha nopaxe- 
HMA HeSpoHuposaHHbix n nerKO- 
SpoHvipoBaHHbix B03AyiuHbix ue- 
neii npn CTpensbe M3 25-mm 3bto- 
MaTOB M-110 n 110-FIM Kopaôenb- 
Hbix ycTaHOBOK 2M3, 2M3M n 2M8.

BoeKOMnneKT BicmonaeT narpoHbi:
- c 0CK0n0HH0-3axnraTeabH0- 

TpaccnpyiOLpuM cnapppoM (03T);
- c 6poHe6oviHO-TpaccnpyioiunM CHapnpoM (BT).
KoHCTpyKpun SoenpnnacoB obecnenneaeT BbicoKVie skc- 

nnyaiapMOHHbie xapaKTepucTWKM nytuenHbix cmctom 3a cneT 
HapexHOCTM 0yHKpMOHMpoBaHMA, BcenoroAHOCTw npnMene- 
hma, BbicoKoro nopaxaiourero aomctbma y pean.

OcKonoHHO-3axnrarenbHbie TpaccwpyiOLpwe CHapnpbi oc- 
HaipeHbi B3pbiBaTeneM BcenoropHoro npnMeueHnn c Mexa- 
HH3M3MM panbHerO B3BepeHMA M CaMOPMKBUpapMU.

25-mm cartridges 
(M-110 and 110-PM 
anti-aircraft cannons)

The cartridges are used against 
light armored and unarmored aerial 
targets. Compatible with the 
25-mm M-110 and 110-PM anti­
aircraft cannon of the 2MZ, 2MZM 
and 2M8 artillery systems.

The standard load includes frag- 
mentation/incendiary/tracer and 
armor-piercing/tracer cartridges.

The munitions make the system 
reliable, give it an all-weather 
day/night capability, and high fire­
power.

The agmentation/incendiary/trac- 
er cartridges carry an all-weather 
day/night fuse with remote arming 
and self-destruction systems.

TaKTMKO-TeXHHHeCKMe XapaKTepMCTMKM

rpynna 13 Boenpwnacbi, ôoeebie Mac™ paKer w aapbiBMarbie aeuxecTaa

O3T BT
Macea, Kr:

narpoHa 0,640 0,642
cnapnaa 0,280 0,281
BB 0,0191 —

HananbnaA CKopocib, m/c 900 900
Cpennee MaKcnManbHoe flaBnenne
nopoxoBbix ra3OB, kc/cm' He 6onee ne Sonee

2950 2950
BpeMA ropeHUA Tpaccepa, c He Menee 3 He Menee 4

Group 13 Ammunition and explosives

Fragmentation/ 
incendiary/tracer

Armor- 
piercing/tracer

Weight, kg:
cartridge 0.640 0.642
projectile 0.280 0.281
explosive 0.0191 —

Muzzle velocity, mps 900 900
Average maximal
gas pressure, kg/cm2 2,950 2,950
Tracer operation time, sec minimal 3 minimal 4

Knacc 1305 Boenpnnacbi m aprnnnepMüCKMe abictpenbi KannCpou Ad 30 mm Class 1305 Ammunition, Ihrough 30 mm622



EOEnPMnACbl - 
nOCTAHOBUIMKM nOMEX 
ynPABJlHEMOMY OPYMCMIO

2'j'J nj ih’-jj-n lijie;

npeflHasHaneHbi flan 3a- 
LUMTbi Kopaßneii Maaoro, 
cpeAHero n bonbiuoro boao- 
M3MemeHMH ot ynpaBJiaeMO- 
ro opyxna c pasanHHbiMw cn- 
CTOMaMw HaBeaeHUH (car/io- 
HaBefleHna) Ha öbuxhhx, 
cpeßHMX n flaabHHX pyöexax 
oöopoHbi. PaspaöoTaHbi cna- 
paßbi TCn-47, TCT-47,
TCO-47; TCn-60y, TCT-60y; 
CP-50, CO-50 m CK-50 ana 
KOMnaeKCOB riK-2, ITK-16, 
DK-10, pa3MemaeMbix Ha ko- 
paöaax pasauiHHoro Kaacca.

CHapaabi-nocTaHOBiuHKH 
paspaöoTaHbi Ha ocHOBe öaHKa ßaHHbix xapatcrepucTHK 4>m- 
3UH6CKMX noneii 3atunmaeMbix obteKTOB, anropHTMOB pabo- 
Tbi n xapaKTepwcTHK HH<t>opMaunoHHbix KanariOB HaBeaeHMA 
paxeT. OïpaôoTaHbi pasnnHHbie bh/ibi cHapnxeHMB b cocTase 
OoenpnnacoB zviH KOMnneKCOB flK-2, nK-10, F1K-16, obecne- 
HHBatomnx HMMTauHio nonew w3nyHeHnn m/mpm paccesiHMB 
aneKTpoMarHWTHbix Bonn KopabnsMu paanwHHoro Knacca.

Roßbop KOMnoHeHTOB CHapaxeHwn n KOHCTpyKqwsr 6oe-

The munitions are used on 
surface ships of all types 
against remote-guided and 
homing munitions at all dis­
tances. The available range 
includes the TSP-47, TST-47, 
TSO-47; TSP-60U, TST-60U; 
SR-50, SO-50 and SK-50 pro­
jectiles for the PK-2, PK-16, 
and PK-10 artillery systems.

The jamming munitions were 
designed on the basis of exten­
sive knowledge of the physical 
characteristics, operational algo­
rithms, and information charac­
teristics of possible targets.

Currently available is a wide range of warheads for 
PK-2/PK-10/PK-16 ordnance imitating electromagnetic waves 
radiated and/or dissipated by various types of surface ships.

Due to efficient design, the ordnance makes a spatial elec­
tromagnetic pattern which includes necessary effective dissi­
pation area, intensity distribution across the operational wave­
band, and frequency spectrum to deflect the attacking 
weapon onto the false target.

npwnacoB no3BO/iaioT pac- 
npeaensTb mctohhmkh H3ny- 
HeHMB b npocTpaHCTBe c yie- 
tom nonyHeHMS HeobxoßM- 
MblX 3Ha4eHMM 34>C|>eKTMBHOM 
noBepxHOCTH paccenHMB, 
HHT6HCMBH0CTH b cneKTpa/ib- 
Hbix Awana3OHax n3/iyHeHna, 
cneKTpa npocTpaHCTBeHHbix 
nacTOT. B pesynbTaTe noxnan 
qenb He MOxeT 6brrb OTcene- 
KTuipoBana cwcTeMoii Haee- 
fleHHB ynpaB/iaeMoro opy- 
xhh no npn3HaKaM, npuicy- 
iHMM Kopabnio.

Fpynna10Soopyxemie
. Knacc 1055 KoMnnaiœbi m nycxosbia ycraaoBKU HeynpaanaeMbix paxer

r —---------------
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CpeflCTBa nopaxeHMR m öoenpunacbi BOopyxeHna BM<t> Naval ordnance & munitions

140-mm TypóopeaKTHBHbie
CHapHAbi noMex k KopaóenbHOMy 
KOMnneKcy DK-2

FlpeflHa3HaHeHbi a™ aammbi Kopaöneü cpeflHero BOAonsMe- 
meHUfl OT ynpaBnaeMoro opyxws Ha cpe/jHizix n AanbHHx py6e- 
xax oöopoHbi nyreM nocTaHOBKH noxHbix peneri ana Ae3HHcj)op- 
MapHH cMcreM Hase/jeHHa h oTBreneHHs paxec aTaxyoipnx xo- 
paönb. riycK CHapHAOB npon3BOAHTCR M3 nycKOBOii yciaHOBKH 
3140-121 TypenbHoro Tuna c AßyMfl OTxpbiTbiMn HanpaBamo- 
tUHMM TpySaMM. YcTaHOBKa oßecneMHBaeT aBTOiviaTHHecxoe 
AHCTaHipwoHHoe HaseAeHHe no yrny B03BbiLueHM9 m a3HMyry, 
npuisefleHne HanpasnAtoiAHx Tpyb Ha yron 3apsxaHMs m 
CTpe/iböbi, a Taxxe aBTOMaTMiecxyio yCTaHosxy B3pbiBaTens 
Ha cHapaaax.

YnpaBneHMe ycTaHOBxoñ ocyiuecTBnaeTCs ot CMCTeMbi 
npwöopoB ynpaBneHMB CTpenböoti. BapbisaTenb - AncTaHuw- 
OHHas MexaHMaecKas rpyöxa TMP-44.

B 3T0M xanwöpe paapaóOTaHbi h cepwiiHO npon3BOASTca 
TpH Tuna CHapaflOB:

- TCn-47 - CHapHA paflHOJiOKapHOHHbix noMex;
- TCT-47 - cnapsA onTwxo-anexTpoHHbix nowiex;
- TCO-47 - CHapaA XOMÔMHMpOBaHHblX OnTMKO-BM3yanbHblX 

noMex.

140-mm turbojet 
jamming projectiles 
(PK-2 shipboard system)

The projectiles are used on heavy and medium surface ships 
against remote-guided and homing munitions at medium and 
long distances, acting as false targets onto which the attack­
ing weapon is deflected.

The projectiles are fired from the ZIF-121 gun ring with two 
open launch tubes. The system automatically sets the right 
azimuth and elevation and sets the remote-operated TMR-44 
mechanical fuse that operates the projectiles in flight. The gun 
ring is operator-controlled.

Three types of ordnance are available for this caliber:
- the TSP-47 - radar jamming projectile;
- the TST-47 - optronic jamming projectile;
- the TSO-47 - combined visual jamming projectile.

TeMnepaTypHbiii AnanaaoH 
npuivieHeHUfl, "C ot -40 ao +50
fla/ibHOCTb nocTaHOBKH, m ot 500 ao 6000

TCn-47 TCT-47 TCO-47
KanuSp, mm 140 140 140
flnuiHa, mm 1105 1105 1105
Macca, kf:

CHapsAa 36 37,5 38,5
CHapRXeHMR 7,73 2,6 8,6

Tun CHapsixeHHH AwnonbHbie MK KOMÖHHM-
OTpaxaTenH aneMeHTbi poBaHHoe

Tpynna 10 BoopyxeHHe
Knaccl

:aroottWW«aoan«' »— —— - ■ — —
Class 1055 Launchers. Rocket And Pyrotechnic

TSP-47 TST-47 TSO-47
Caliber, mm 140 140 140
Length, mm 1,105 1,105 1,105
Weight, kg:

projectile 36 37.5 38.5
warhead 7.73 2.6 8.6

Warhead type chaff infrared combined
dipoles elements

Operational
temperatures range, "C -40 - +50
Effective range, m 500-6,000

624



Boenpunacbi - nocTaHOBiunKW noMex ynpaanaeMOMy opyxmo Jamming EW munitions

82-mm TypóopeaKTMBHbie
CHapflflbi noMex kKopaóenbHOMy 
KOMnneKcy OK-16

82-mm turbojet 
jamming projectiles
(PK-16 shipboard system)

npe/XHaaHaweHbi ana sammbi KopaSnen Manoro Bo/jonaMe- 
meHMfl OT ynpaanaeMoro o pyx ma Ha cpeAHMx m AanbHMx py- 
6exax oôopoHbi nyreM noCTaHOBKM noxHbix ueneii ana ae- 
3MH4>opMaijnn cmctcm HaBefleHHA m oTBJieHeHMA paxeT, ara- 
Kyiomux KopaSnb.

riycK CHapaflOB npon3- 
BOflMTCA M3 aBT0M3TM4e- 
ckom KopaôenbHOM nyc- 
KOBOM yCTaHOBKM DK-16 
KOHTeCiHepHOro TMna c 
16 HanpaBnaraiuMMH Tpy- 
SaMM.

VcTaHOBKa MMeeT amc- 
TaHpnoHHoe ynpasneHMe 
c nynbTOM ynpaBneHMa. 
Yrnbi sepTMKajibHoro Ha- 
BeaeHMA 4>MKCMpOBaHHbie 
- OT 0 flo 60 rpa/iycoB ne- 
pe3 10 rpaaycoB. yrnbi ro- 
pM3OHTanbHoro HaseAe- 
HMH 4>MKCMpOBaHHbie - OT 
10 AO 60 rpaAycoB. Bapbi- 
BaTenb - AMCTaHUMOHHan 
MexaHHHecKaa TpySxa 
TMP-44.

B 3tom Kannôpe paspa- 
ÔOTaHbl M CepMMHO npoM3- 
BOA^Tcn ABa TMna CHapn- 
AOb:

- TCn-60y - CHap^A pa- 
AMOJiOKapMOHHbix noMex;

- TCT-60y - CHapaA on- 
TMKo-aneKTpoHHbix no­
Mex.

The projectiles are used on light surface ships against 
remote-guided and homing munitions at medium and long dis­
tances, acting as false targets onto which the attacking 
weapon is deflected.

The projectiles are 
fired from the PK-16 
artillery system’s 16- 
compartment launch 
container. The system is 
operator-controlled. The 
projectiles carry the 
remote-operated 
TMR-44 mechanical 
fuse. The elevation angle 
can be set to O’ to +60’ 
(step 10’). The azimuth 
angle can be set to either 
10’to 60’.

Two types of ordnance 
are available for this cal­
iber:

- the TSP-60U - radar 
jamming projectile;

- the TST-60U - 
optronic jamming pro­
jectile.

Operational temperatures 
range, ’C
Effective range, m

Tcn-6oy TCT-60Y TSP-60U TST-60U
Kann6p, mm 82 82 Caliber, mm 82 82
ZVinHa, MM 653 653 Length, mm 653 653
Macca, kt: Weight, kg:

CHapBAa 8,3 8,15 projectile 8.3 8.15
CHapnxeHnn 1,85 0,53 warhead 1.85 0.53

Tun CHapflxeHMA AwnonbHbie MK aneMeHTbi Warhead type chaff dipoles infrared
OTpaxaTenn elements

TewnepaTypHbiM Anana3OH 
npMMeHeHMn, 'C 
AanbHOCTb noCTaHOBKM, m

40 - +50 
500-1,800

OT -40 AO +50 
500-1800

120-mm CHapRflbi noMex
k KopaóenbHOMy KOMnneKcy I1K-10

120-mm jamming rockets 
for PK-10 shipboard system

npeAHa3HaHeHbi aba saiuMTbi KopaSneii Manoro, cpeAHero m 
SonbLuoro BOAOM3MeiAeHus ot ynpaenseMoro opyxMs Ha Snnx- 
hmx pySexax oôopoHbi nyreM nocTaHOBKM b HenocpeACTeeHHOM 
6nM30CTM ot KOpaSna ysoAsiAMx noxHbix ueneùi. (lycK CHapsAoe 
npoM3BOAMTcn M3 nycKOBOM ycTaHOBKM KT-216 KOMnneKca flK-10.

B 3T0M KannSpe paspaôoTaHbi m cepMMHO opomsboahtca tpm 
TMna CHapstAOB:

These rockets are designed to protect small, medium and 
large displacement ships against guided weapons at close 
ranges by setting up distracting decoy targets. The rockets are 
launched from the KT-216 launcher of the PK-10 shipboard 
system.

The following three types of this caliber rockets are devel­
oped and series produced:

Knacc 1055 KownneKCbi m nycKoebie ycrawoBKH Heynpaa/weMbtx paxer Class 1055 Launchers, Rocket And Pyrotechnic
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CP-50 - CHapan, pafluiono- 
KapwoHHbix noMex;

CO-50 - CHapsa, OOTHKO- 
aneKTpoHHbix noMex;

CK-50 - CHapaa komöuhm- 
poaaHHbix noMex.

SR-50 radar jamming roc­
ket;

SO-50 optronic jamming 
rocket;

SK-50 combined jamming 
rocket.

Kann6p, mm
Anuria, mm
Macca, Kr:

CHapaaa 
CHapnxeHnn

Tun CHapnxeHna

TeMnepaTypHbiñ 
ananaaoH 
npnMeHeHnn, 'C OT -40 AO +50

CP-50 CO-50 CK-50
120 120 120

1226 1226 1226

25,5 25 25
11 7,3 9,1

ßnnoribHbie WK, AMnonbHbie
OTpaxarenn, naaepHoe orpaxaienn 

WK, naaepHoe
Operating temperature
range, ’C from -40 to +50

SR-50 SO-50 SK-50
Caliber, mm 120 120 120
Length, mm 1.226 1.226 1.226
Weight, kg:

rocket 25.5 25 25
payload 11 7.3 9.1

Payload type chaff IR, chaf, IR,
laser laser

riepeHocHoii KOMnneKC «Flypra» The Purga portable rocket system
npeflHaaHaseH aha amc- 

TaHUMOHHOM nOCTaHOBKM 
MacKMpyiOLueñ aaaecw b 
bmawmom m WK AnanaaoHe 
ÍV1MH BOJ1H. KOMnneKC 3a- 
mnmaeT BoeHHbie n rpax- 
xtaHCKne oôbeKTbi ot ynpa- 
BnaeMoro opyxns c UK, Te- 
rieBM3noHHbiMn, Tennosn- 
3UOHHblMM M Zia3epHblMH 
cncTeiviaiviM HaBeAem/m.

«nypra» coctomt H3 nyc- 
KOBoñ ycTaHOBKM (RY), yc- 
TaHOBneHHOü Ha nnuiTe, 
nynbTa ynpaBneHHst 
CTperibSoùi, coeflMHMTenb-

626

The Purga portable rock­
et system is designed to 
remotely lay a smoke 
screen in visible and 
infrared wavelength ranges 
to protekt military and civil 
objects against guided 
with IR TV, thermalvision 
and laser guidance sys­
tems. The Purga portable 
rocket system comprises a 
platemounted launcher, 
launch control panel, con­
necting cable and set of 
ammunition (rockets). The 
number of clustered war-

Knacc 1055 KoMnneKCbi m nycxoBue ycranoBKH HeynpaanxeMbix paxer



Boenpunacbi - nocraHOBiuHKM noMex ynpaenaeMOMy opyxrno Jamming EW munitions

Horo xabena u KOMnneKTa 6oenpnnacoB (cHapaflOB). B03- 
moxho rwSKoe n3MeHeHne KacceTHoro CHapaxenwa cnapa- 
aa, a Taxxe KORMHecTBa ctbojiob ny.

head munitions, as well as the quantity of launch tubes may 
be varied.

Macca, kt:
KOMnneKca c oahhm CHapaaoM 16
KOMnneKca c HerbipbMs CHapaaaMH 34
CHapaaa 4

KanwSp, mm 80
flaribHOCTb OOCTaHOBKM, M 50-1000
ZViMHa CHapaaa, mm 500
BpeMH, c:

cpopMupoBaHHa
aasecbi 1-1,5
aeÜCTBHA
3asecbi 20-30

reoMeTpnnecKne pa3Mepbi aasecw
OT oaHoro CHapaaa, m 60x60x60
TeMnepaTypHbiü ananaaon
npMMeHeHna, ‘C ±50

Weight, kg:
system with one rocket 16
system with four rockets 34
rocket 4

Caliber, mm 80
Smoke screening range, m 50-1.000
Rocket length, mm 500
Duration, s:

smoke screen forming 1-1.5
smoke screen action 20-30

Smoke screen dimensions laid
by one rocket, m 60x60x60
Operating temperature range, "C ±50

50-mm ManoraóapuTHbiui KOMnneKC 
nocTaHOBKM aaposonbHbix 
ujupoKOfluanaaoHHbix MacKwpy»omMx 
3aBec «Flypra-3»

The 50-mm Purga-3 
system generates 
aerosol screens

ilpeaHasHaseH ana nocTanoBKn aaposonbHbix 6btcrpo4>op-
MnpyeMbix wnpoi<oanana3OHHbix MackuipytOLurix 3asec ana
BcepaxypcHoii 3auj,MTbi 
6oeBOÜ ÓpOHMpOBaHHOìÌ 
H HeÔpOHMpOBaHHOM 
TeXHMKM OT CMCT6M BTO 
h cpeacTB pa3BeaKM bh- 
anMoro, MH<t>paKpacHoro 
h paanoBonHOBoro ana- 
na3OHOB ,qnnH borh.

The Purga-3 system generates aerosol screens and fires 
composite decoys, which are effective in the visible, IR and

radio spectrums.

Kann6p, mm 50 Caliber, mm 50
flnnHa, mm
Macca, kt:

200 Length, mm
Weight, kg:

200

CHapaaa 0,75 projectile 0.75
CHapaxeHna 0,250 charge 0.250

ZlanbHOCTb OOCTaHOBKM, M 20-70 Range, m 20-70
BpeMa rpopMupoBaHMa aaeecbi, c 
BpeMa MacKupytomero aeüCTBna

1,5-2,0 Screen duration, s 
Masking effect at wind

1.5-2.0

npM cKopocTw serpa 3-5 m/c, c 
leoMerpuHeCKMe pasMepbi aasecbi

60 velocity 3-5 m/s, s 
Dimensions of one

60

oaHoro CHapaaa, m anaMerp 15x20 sharge, m 15x20
TeMneparypHbivi anana3OH 
npMMeHeHna, "C or -40 ao 50

Operating temperature range, "C from -40 to+50

fpynna 10 BoopyMeHMe 8tbiiptKt.WW»a<irta~ --------- —------ — —
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EOEnPMnACbl
K nPOTMBOAMBEPCMOHHbIM 
rPAHATOMETHbIM KOMBAEKCAM

=b sysranjs

MHOrOCTBOnbHblW peaKTMBHbIM 
rpaHaTOMeT MPT-1

The MRG-1 multitube rocket grenade 
launcher

FlpeßHasHaHeH An« yHUHTOxeHna no/jeoziHbix ansepcaHTOB 
b 3OHe caMooöopoHbi HaflBOÄHbix Kopabnen, noABOAHbix no-
AOK M BaXHbIX rMAPOTeXHMHeCKMX 
coopyxeHHii.

PasMeiAaeTCB Ha HaABOAHbix 
Kopabnax, rMAPOTexHHHecKHx co- 
opyxeHnBX m beperoBbix nocTax. 
Coctoht ns nycKOBOü yciaHOBKM, 
bnoKa ynpaBneHna c MMnynbCHbiM 
reHepaTopoM m peaKTHBHbix rpa- 
HaT Pr-55.

rpanaioivieT BbinonneH M3 anra- 
MUHMeBbix cnnaBOB, nerKO pa3bn- 
paeTCA, nepeHOCHofi.

BnOK COCTOHT M3 OAHOTO naKera 
M3 ceMM CTBonoB, pacnonoxeHHbix 
pacTpyboM (7 rpaA- )•

CTpenbba nponsBOAMTCH no ash- 
HblM mApoaKyCTMHeCKOM CTaHUMM. 
HaeeAeHMe n sapaxanne pyHHoe.

Designed to annihilate underwater saboteurs in the self­
defense zone of surface ships, submarines and important 

hydraulic-engineering structures.
May be installed on surface 

ships, hydraulic-engineering 
structures and coastal stations. 
Consists of a launcher, a control 
unit with a pulse generator, and 
RG-55 rocket grenades.

The grenade launcher is made 
from aluminum alloys, can be eas­
ily disassembled and can be hand­
held.

The launcher includes a package 
of seven tubes arranged in the form 
a funnel (at an angle of seven 
deg.). The firing is conducted using 
data furnished by a sonar station. 
The launcher is laid and loaded 
manually.

------------ —------- »------------ --------------------------------------------

fla/lbHOCTb CTpenbÖbl, M OT 50 AO 500 Firing range, m 50 to 500
Kanwbp CTBO/ia, mm 55 Tube caliber, mm 55
KOOMHeCTBO CTBOAOB, LUT. 7 Number of tubes, pc 7
Macca, kt: Weight, kg:

CTaHKa rpaHaTOMera 8 of grenade launcher mount 8
bnoKa cTBonoB 30 of tube cluster 30
bnoKa ynpasneHMs of control unit complete with
c MMnynbCHbiM reHepaTopoM 8 pulse generator 8

Knacc 1 >m or 30 mm ao?5mm Claas 1010 Guns, over 30mm up to 75mm628



Boenpuinacbi k npoTMBOflUBepcnoHHbiM rpaHaTOMeTHbiM KOMnneKcaM Anti-SEAL grenade launcher systems

PyHHOii npOTUBOflUBepCWOHHblLÎ 
peaKTUBHbiii rpaHaTOMeT flil-61

npeflHa3HaHeH ana aammbi KopabneCi, HaABOAHbix oôteK- 
tob, nopTOB h ôeperoBbix coopyxennii ot SoeBbix nnoBu,OB, a 
TaKxe fl/ia o6o3HaHeHnq Mecia HaxoxaeHmt n/ioBita.

rpanaTOMeT OAHOCTBoribHbiii, .cpia CTpenbôbi cfiyracHoii 
PF-55M n cnrHa/ibHoü PFC-55 rpanaTaMW.

The DP-61 portable anti-seal 
rocket grenade launcher

Designed to protect ships, surface facilities, ports and 
coastal installations from frogmen and to mark their loca­
tion.

The single-barrel grenade launcher is used to fire RG-55M 
high-explosive and RGS-55 marking grenades.

Kann6p, mm 55
Macca, Kr 6
flanbHOCTb CTpenbôbi, m 500
ITiyônHa nopaxennn cpyraCHOM rpaHaTOM, m 40
BpeMsi o6o3HaHeHna uean cnrHanbHOM 
rpaHaTOM,c 50

Caliber, mm 55
Weight, kg 6
Firing range, m 500
HE grenade killing depth, m 40
Time target is designated with marking 
grenade, s 50

PyHHOÜ npOTWBOflWBepCWOHHblii 
rpaHaTOMeT fin-64

The DP-64 portable anti-seal grenade 
launcher

npe,QHa3HaHeH aasi yHniToxeHHn noflBOflHbix AnsepcaHTOB 
M MCnOJlb3OBaHMH B 3OH6 CaMOOÔOpOHbl HaflBOflHbIX KOpab- 
neii n no/iBOflHbix boaok.

Pa3MemaeTca Ha HaxtBOAHbix Kopabnax, noABOAHbix no,a,Kax 
n SeperoBbix nocTax.

B KatecTBe BbicTpena ncnonbayeTcn 4>yracHan rpanaTa 
<t>r-45 c nopoxoBbiM MeTaTenbHbiM sapn^OM n cnrnanbHan 
rpaHaTa CP-45.

Designed to annihilate underwater saboteurs in the zone of 
self-defense of surface ships and submarines.

May be installed on surface ships, submarines and coastal 
stations.

The grenade launcher fires FG-45 HE grenades with propel­
lant charge or SG-45 flare grenades.

The barrels are arranged vertically. To load the weapon 
the breechblock is opened and a fire-ready grenade FG-45

Tpynna 10 BoopyxeHHe
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CpeflCTBa nopaxenna m 6oenpnnacbi BOopyxeHMA BM<t> Naval ordnance & munitions

CurnantHan rpanara Cr-45 
SG-45 signal grenade

<i>yracHafl rpanara cpr-45 
FG-45 high-explosive. • 
grenade - '

CTBoribi pacnonoxeHbi sep- 
TMKarbHO. 3apnxaHMe ocyme- 
CTBJlAeTCA c KaaeHHOM HaCTU, 
npvi 3T0M 33TB0P OTKpblBaeTCA, 
m b Kaxflbiü CTBon BKnaflbiBaiOT- 
ca rpawaTbi <t>F-45 unw Cr-45.

riepezi HanaroM mpensóbi 
BspbisaTenb MexaHunecKoro th- 
na, pacnonoxeHHbiw b hocoboíí 
Mac™ cpr-45, ycTaHaBnuBaeica 
Ha mySwHy cpabaTbiBaHMA. ripn 
flOCTnxeHHM aa/iaHHOii myÓMHbi 
npowcxoAMT noflpbiB BapbiBnaio- 
ro BemecTBa. Ada o6o3HaHeHHH 
MecTononoxeHMfl 6oeBoro nnos- 
pa ncnonb3yeTC9 cwrHanbHaa 
rpaHaTa CF-45 c MexannHecKUM BapbiBareneM KOHTaKTHOro Tuna. 
Dpn AOCTHxeHun nosepxHOCTn BocnnaMeHnoTcn BbiujwÔHOü 3a- 
PHA m nnpoTexHHMecKHki comae (ÿaKena. rbaxen BcnnbiBaer, ocse- 
iu,aa b Tenenne 50 c noBepxHocrb BOAbi spkhm KpacHbiM cbctom. 

or SG-45 is placed in each 
barrel. Prior to firing the 
mechanical fuze arranged 
in the nose portion of the 
FG-45 grenade is set for 
operating depth. The 
explosive charge is deto­
nated, once the preset 
depth has been reached. 
To designate the location 
of the detected diver, a 
SG-45 signal grenade 
equipped with a mechani­
cal contact fuze is used. 
The fuze ignites the expul­
sion charge and pyrotech­

nical composition of the flare. The flare rises to the sur­
face, illuminating the surrounding area with a bright light 
for 50 seconds.

Kannôp, mm 45 Caliber, mm 45
KonMMeCTBO CTBOAOB, HIT. 2 Number of barrels, pc 2
Macea, kt: Weight, kg:

rpanaTOMeTa 10 of grenade launcher 10
BbiCTpena 0,65 of round 0.65
B3pbiBHaToro BemecTBa Bbicrpena 0,18 of round explosive 0.18

MaKCHMaabHaa AanbHocTb CTpenbôbi, m 400 Maximum firing range, m 400
PaAwyc nopaxenua, m 14 Killing radius, m 14
rnyóMHa 3OHbi nopaxeHMA, m 40 Killing zone depth, m 40

ManoraóapuTHbiü AMCTaHUMOHHO- 
ynpaBBneMbiü npoTHBOflHBepcnoHHbii4 
rpawaTOMeTHbiM KOMnneKC AD-65

The DP-65 small-size remotely 
controlled anti-seal grenade 
launcher system

flpeAHa3HaHeH Ans yHMHTOxeHMA ogaboahsix AMBepcaH- 
tob b 3OHe caiviooôopoHbi HaflBOflHbix Kopaóneri, uoaboa- 
HblX JI O AOK M BaXHbIX TMAPOTeXHMHeCKMX COOpyxeHMM.

Pa3MemaeTcs Ha HaABOAHbix Kopabnnx, rviAPOTexHHHe- 
ckhx coopyxeHHsx h SeperoBbix nociax. KownneKC coctoht 
m3 nycKOBOii ycTaHOBKM, uyama ynpasneHMA, bnoxa nMTa-

Designed to annihilate saboteur divers in the zone of self­
defense of surface ships, submarines and important 
hydraulic-engineering structures.

May be installed on surface ships, hydraulic-engineering 
structures and coastal stations. The system consists of a 
launcher, control panel, power unit and RG-55 rocket

Tpynna 10 BoopyweHHe
Knaccl

Group 10 Weapons

630



Eoenpuinacbi k npoTMBOflMBepcMOHHbiM rpaHaTOMeTHbiM KOMnneKcaM Anti-SEAL grenade launcher systems

hm9, peaKTnBHbix rpanaT PT-55. BbinonneH n3 aniOMMHue- 
Bbix cnnasoB. Bbok coctout m3 flsyx naxeTOB (no 5 hit.) na- 
pannenbHO pacnonoxeHHbix ctbohob.

CrpenbSa nponsBOAHTca no aaHHbiM rrmpoaKycTMHecKoii 
CTamtwM.

HaBeflenne ancTaHu,noHHoe, BbinonHaeTca Ha paccTOAHwe 
ao 100 m. CnocoS 3apaxaHna ycTaHOBKn - pyHHOki. 

grenades. The system is manufactured from aluminum alloys. 
The block comprises two packages (5 tubes each) of tubes 
arranged in parallel.

Fire is delivered using data furnished by a sonar station.
Control is accomplished remotely with the control panel located 

at a distance of up to 100 m. The launcher is loaded manually.

TaicrMKO-TexHMHecKHe xa|

flanbHocTb crpenbhbi, m 500
KanwOp CTBOna, mm 55
KonnsecTBO CTBonoB, lut. 10
Macca, Kr:

CTaHKa rpaHaTOMeTa 77
OnoKa ctbobob 55
nyribia ynpasneHMR 30
6noKa nrrraHua 46

Tpynna 10 BoopyaceHwe

Firing range, m 500
Barrel caliber, mm 55
Number of barrels, pc 10
Weight, kg:

of grenade launcher carriage 77
of barrel cluster 55
of control panel 30
of power unit 46

Group 10 Weapons
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TBEPflblE PAKETHblE 
TOnJIMBA M B3PblBHATblE 
BEUIECTBA

2U2L5,
2APLDÛ1725

CneuManbHaA TexHMHecKaB xmmmh aHepreTMHecKMX koh- 
fleHCMpOeaHHblX CHCT6M OSbeflMHfleT C-nOXHetíWHÍÍ KOMn- 
neKC 4>yHflaMeHTanbHbix m npuKnaziHbix nccneAOBaHMÜ, paa- 
paôOTOK h npon3BOflCTBa TBepabix paxeTHbix TonnuB, apTun- 
nepuCicKnx, nnasMeHHbix, naaepHbix n BWHTOBOHHbix nopoxoB, 
BCe BMAbl B3pblBHaTblX BemecTB, nnpoTexHHHecKnx n rn/ipo- 
pearwpyiOLLiMx KOMnosupnii, MHupnnpyioinux cociaBOB, koto- 
Pbie BBB9IOTCA 3HepreTM4eCK0li OCHOBOVÍ COBpeMeHHbIX M 
nepcneKTMBHbix o6pa3u,OB Boopyxenwa abb Bcex poxios 
bomck M bmaob BoopyxeHHbix cují, oôecneHWBaa AOCTaBKy 
ôoenpnnaca nnn ronoBHOii nacTw paxeTbi n nopaxenue penw.

TBepflbie paxeTHbie Tonnnsa - cnoxHbie MHoroKOMnoHeHT- 
Hbie aHepreTHsecKMe cucTewbi, npezicTaBJimoinkie coôoii bh- 
coKOHanojiHeHHyio TepMopeaKTHBHyto nnn TepMonnacTHH- 
Hyio nonnwepHyio KOMno3wumo, coziepxamyio ao 50 pa3HO- 
o6pa3Hbix KOMfiOHeHTOB: ropioHne, OKUcnurenn, KaTannsaTO- 
pbi m unruSuTopbi ropeHMB, cTa6nnw3aTopbi xMMMHecKoii 
CTOÑKOCTU, TexHonornMecKne floOaBKM m ueabiii ps/j Apyrwx 
KOMnoHeHTOB, b tom Hwcne TepMonaSunbHbix, TepMOflUHaMn- 
HeCKM H XMMUMeCKM HeCOBMeCTHMbIX MOXfly C060ÎÎ. npui 3T0M 
aonxHbi oSecneHMBaTbCB noxapo- n B3pbiBo6e3onacHOCTb 
npn npon3BOflCTBe n SKcnnyaTapHH TBep/joTonnuBHbix 3apa- 
flOB m flame/ibHbie cpoKH wx cnyxeÔHOii npwro/jHOc™.

HoBbie paapaSoTKn b oônacTn 3Hepre™HecKMx koha6hcm- 
posaHHbix cMCTeM m cospeMeHHbie TexHonoruM nx npon3Boa- 
CTBa LUHPOKO HCnOJlb3yiOTCB K3K B BOeHHOM ae/ie, T3K M npn 

peweHMM sarjan 3kohommhs- 
CKMM KOMnneKCOM CTpaHbl.

B HacToamee BpeM« ot- 
pacnb npon3BOflCTBa onepre- 
TUneCKHX KOHflOHCUipOBaHHblX 
cucTeM npeflCTasnaeT coôoCi 
BblC0K0pa3BMTyK) oS/iacTb 
xHMMHecKoCi TexHonormi.

OipacjieBbie MHCTHTyTbi b 
TeCHOM B3aHMOAeiiCTBHM c 
PAH b nocne/iHue /tecATune- 
TMH npoBenn orpoMHyio pa- 
6oTy no co3/jaHHio hobbix bw- 
C0K03<Jxt>eKTHBHblX TBGpflblX 
paxeTHbix TonnHB Ha ochobg 
BHOBb CHHT63HpOBaHHblX 
aHeproeMKnx KOMnoHeHTOB, 
no cwHTesy hobux Sonee 
MOUAHblX B3pblBHaTblX Be- 
meCTB, no CO3flaHMIO BblCO- 
KoanepreTHHecKMx nwpoTex- 
HMHeCKHX C0CT3B0B M 
CpeflCTB, yaOBJieTBOpmOLUHX 
KaK KOHCTpyKTOpOB paKeTHOtí 
M KOCMHHeCKOM TeXHHKH, TaK 
M co3,aaTeneM KnaccMwecKkix 
BHflOB 6oenpnnacoB.

Special chemistry of condensed energy systems is a com­
plicated network of research, development, and production 
processes that lead to solid rocket propellants; all kinds of 
explosives; pyrotechnical, water-responsive, and priming 
agents; and various brands of artillery, plasma, laser, and small 
arms powders. All these substances make the energy base of 
all modern and future weapons operated by all armed servic­
es, and are indispensable in delivery of munitions or warheads 
to their targets.

Solid rocket propellant is a complicated multi-component 
energy system, a heat-responsive or thermoplastic polymer 
having a high filling factor and containing up to 50 compo­
nents; fuels, oxidizers, burning catalysts and inhibitors, 
chemical stabilizers, technological additives. Though many 
of the said component might be thermally unstable and/or 
thermodynamically or chemically incompatible, the propel­
lants have ensure maintenance and operation safety and 
long service life.

The modern sector of condensed energy systems is one of 
the best-developed areas of chemical technology. New devel­
opment and production technology and know-how is used 
extensively in civilian as well as military applications.

In close cooperation with the Russian Academy of 
Sciences, special chemistry research institutions have done 
much in the synthesis of new efficient rocket propellants, and 
powerful explosives and pyrotechnical agents which are suit­
able for classical munitions as well as for ground and space 
rocketry.

Tpynna 14 PaKeTHbie m KocMunecKne cwcTeMbi
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ÏBepflbie paKeTHbie Tonnnsa n eapbiBnaTbie BeinecTaa Solid rocket propellants, fuels, powders, explosives

3KcnepMMeHTanbHaa 6asa 
C03flaHnq CMeceBbix TBepAbix 
paKeTHbix TonnwB, TexHonoruii 
H3rOTOBJieHHH 3apHflOB
(d>ryn «cdlujt «cok)3»)

Experimental basis
for the development of new rocket 
propellants and charges

(FGUP FTsDT Soyuz, the federal center 
for dual-use technologies)

HayHHO-kiccneAOBaTenbCKMÌi Kownnexc.
cpryn «cpU/lT «C0103» boast HayiHO-MccneAOBaTenbCKMe n 

onbiTHO-KOHCTpyKTopcKne paôoTbi b cneAyiorunx Hanpaene- 
HM9X:

- C03AaHne pepenryp w TexHonorMM npon3BOßCTBa anepre- 
TMH6CKMX KOHfleHCHpOBaHHblX CMCT6M, KOpnyCOB M3 KOMUO- 
3MUMOHHblX MaTepMajlOB, MarHMTOFMApOAMHaMMHeCKMX yCTa- 
hobok;

- npoeKTMpoBaHMe, cosAaHMe m BHeApeHMe TexHonorune- 
CKoro oöopyflOBaHMa, b tom HMcne cneuManbHoro, cmctom 
aBTOMaTMSapMM, AMCTaHpMOHHoro KOHTpona m ynpaBneHMB

Research and Development.
FGUP FTsDT Soyuz's primary lines of research are as fol­

lows:
- compositions of and production technology for condensed 

energy systems and cases thereof (of composite materials), 
magnetogasdynamic facilities;

- special and general-purpose production equipment, 
automation systems, systems for remote monitoring and con­
trol of technological processes, including flammable and 
explosive ones;

- spectroscopic, nuclear magnetic resonance, electron

TexHonorMHecKMMM npoqeccaMM, b tom HMcne noxapo-B3pbi- 
BoonacHbiMM;

- MCCneflOBaHMA <J>M3MHeCKOM M XMMMHeCKOM CTpyKTypbl 
KOMnoHeHTOB m 3KC MeTOflaMM cneKTpocKonMM, BAepHoro 
MarHMTHoro m aneKTpoHHoro napaMarHMTHoro pesoHaHca, 
3/ieKTpOHHOM MMKPOCKOOMM, XpOMaTOrpacJiMM M AP;

- paspaßoTKa m npoBeASHue ananMTMHecKoro KOHTponn xm- 
MMMeCKOTO COCTaBa KOMOOHeHTOB M TOTOBOM npOAyKAMM;

- MCOneAOBaHMfl B OÖnaCTM 4>M3MKO-XMMM4eCKMX, öaruin- 
CTMMeCKMX, MexaHMHeCKMX, peOnOTMHeCKMX CBOMCTB nonn- 
MepoB, CBB3y>omMX, HanoaHMTeneCi 3KC, mx CTaÖMJibHOCTM, 
oßecneneHMn rapaHTUìiHbix cpoKOB xpaHenun m aKcnnyaTa- 
Umm;

- McaneAOBaHMfl b obnacTw BspsiBHaTbix xapaKTepucTMK 
3KC M B3pblB06e30naCH0CTM npOM3BOACTB;

- paapaöoTKa motoaob <J>M3M4ecKoro m MaTeMaTunecKoro 
MOAe/iMpoBaHua bbicTponpoTeKatomnx npoqeccoB, npoueccoB 
aspo- M TMAPOAUHaMMKM, TeHeHMH M <J)OpMOBaHMH M3A6PMM; 

microscopic, chromatographic, and other physical and chem­
ical studies of condensed energy systems and components 
thereof;

- analytical control of the chemical composition of compo­
nents and end products;

- studies of chemical, physical, ballistic, mechanical, and 
rheological properties of polymers, binding agents, and filling 
compounds with assessment of their stability, shelf and serv­
ice lives;

- studies of explosive danger of condensed energy systems 
and safety of production of such systems;

- physical and numerical simulation of rapid processes, 
aero- and hydrodynamic processes, shaping, and extru­
sion;

- studies of outer space impact (ultrahigh vacuum, ionization 
radiation etc.) upon the characteristics of various materials;

- environmental protection research, environmental moni­
toring;

Tpynna 14 PaKeTHbie h KOCMHHecKHe CMcreMbi Group 14 Guided missiles
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SnepreTMHecKue KOHneHcuposaHHbie cMcieMbi Condensed energy systems

- MCCJießOBaHHe 4>aKTopoB KOCM0HecKoro npo-
crpaHCTBa (myöoKMM BaKyyM, MOHuanpyiomee wanyneHne 0 
ap.) Ha xapaKTepHCTHKH MaTepuianoB;

- MccneaoBaHHn no aaiume oxpyxaiomeH cpeflbi 0 HenoBe- 
Ka OT BOSfleiiCTBMA BpeflHbIX 0aKTOpOB HpO03BOZlCTBa, 3KO- 
norkiHecKnii KOHiponb;

- paapaöoTKa mctoaob Hepaapyiuaiou^ero kohtpo/ia Bbico- 
KOHanonHeHHbix paaHopoßHbix MaiepnaaoB Ha ochobg hc- 
no/ib3OBaHM9 raMMa- 0 6eTa-n3nyHeHH9, ynbTpasByxa 0 ap.

cpryn «OLWT «Cok>3» pacnonaraeT coBpeMeHHbiMK aiccne- 
pnMeHTanbHO-n3MepnTenbHbiMM CTenaaMM aas 0cnbiTaH00 
KOHCTpyKaww 3apsiaoB 0 KopnycoB P/JTT, a Taicxe 03yseH0s 
KOMnneKca <t>M3WKo-MexaHWHecKnx xapaKTepwcTHK TBepzjbix 
paxeTHbix TOnnwB, TennosatanTHbix MarepnaaoB, KOHcrpyK- 
UMOHHbix MaTepwaaoB Ha ochobb BbicoKonpoHHbix opraHWHe- 
ckmx 0 HeopraHHHecKHX KOMnosmoB, BKniOHan:

- ynpyrne, npeaenbHbie npoHHOCTHbie 0 ae<t>opMai40OHHbie 
xapaKTep0CT0K0 b uj0pokom ananaaone TeMnepaTyp, cKopo- 
CTeii HarpyxeH09 0 r0apocTaT0HecKoro aasneHHB np0 pac- 
TaxeH00, cxaT00, caB0re 0/10 cpoxhom HanpaxeHHOM co- 
CTOSH00;

- B93Koynpyr0e xapaKTep0CT0K0;
- aonroBpeMeHHyio npoHHOCTb b hboOxozihmom ananasoHe 

TeMnepaTyp;
- ycTanocTHbie xapaKTep0CT0K0 npn U0Kn0HecKOM Harpy- 

xeH00;
- oßBeMHbie 03MeHeH0B np0 ae<t>opM0poBaH00;
- napaMeTpbi paa0au0OHHO0 cto0koct0.

HccneaoBaTenbCK00 KOMnnexc Ha base pacTpoBoro anex- 
TpoHHoro (P3M) 0 onTHHecKoro (OM) M0KpocKonoB c C0CTe- 
MO0 anaanaa 03o6paxeH00 aas 0ccneaoBaH00 Mop0ono- 
T00 noBepxHOCT0 Kp0CTann0HecK0x xomhohchtob CMeceBbix

- gamma, beta, ultrasound, and other types of non-destruc- 
tive monitoring of highly filled dissimilar materials.

Soyuz operates modern test benches for ready charges and 
cases of rocket engines. The test laboratories also perform 
extensive studies of physical and mechanical characteristics 
of solid rocket propellants, thermal insulation materials, and 
construction materials based on organic and/or non-organic 
composites. The following scope of performances can be 
studied:

- resilient performance, hardness and deformation limits 
within a broad range of temperatures, strain growth rates, and 
hydrostatic pressures in stretched, compressed, shifted, or 
complex strained states;

- viscoelastic performances;
- long-term hardness within a specified temprature range;
- fatigue rates under cyclic strain;
- 3D changes under deformation;
- radiation immunity.
The microscopic facility includes a 6nm/180,000x JSM-35C 

scanning electronic microscope, an MBI-6 optical micro­
scope, and a Gallary-V2 imaging system, a digital video cam­
era and a computer with appropriate software, used to analyze 
the surface morphology of crystal components of propellant 
mixtures and ballistite fuels, the shapes and sizes of particles, 
and their size distribution.

The chemical structure of binding agents, solid propellants, 
and the kinetic aspects of solidification and heat ageing of pro­
pellant substances are studied with

- infrared spectroscopy - the IKS-40 spectophotometer 
(waveband 4,000-400cm error ± 0.1%);

- nuclear magnetic relaxation - the Bruker Minispec Pc-120 
relaxometer (resonant frequency 120MHz);

- electron paramagnetic resonance - the Bruker ER-200 D 
spectrometer (sensitivity no less than 2  10'° spins). *
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ÏBepflbie paKeTHbie Tonnnea m aapbiBnaTbie BemecTBa Solid rocket propellants, fuels, powders, explosives

n ôannncTUTHbix toh/imb, <|>opMbi HacTuit n nx paawepoB, 
pacnpefleaeHHa no pa3MepaM. KoMnæxc BxniOHaeT pacTpo- 
Bbiw aneKTpoHHbiùi MMKpocKon JSM-35C c paapeiueHneivi 
6hmm ysennHeHneM 180000X, araxxe CTepeo (Stemi-2000) 
n onTMHecKMii (MBM-6) MMxpocxonbi c CMCTeiviovi aHannaa 
M3o6paxeHMM Gallary-V2. CucTeMa Gallary-V2 BxniOHaeT b 
ceôa pnc^poByio BMAeoxaMepy, nepcoHajibHbiü xoMCbiOTep u 
nporpaMMy anannsa M3o6paxeHUki.

ßna nccneziOBaHMA xuMunecxoro CTpoeHua csasytomux, 
CMecesbix TBepAbix toh/ihb, MayneHna xnHeTnxn h MexaHM3- 
tvia xuMMHecKnx peaxquii OTBepxAeHna u TennoBoro CTape- 
HM9 Ton/iMB npMMeHwrca Meioßbi: nH<t>paxpacHOii cnexT- 
pocKonnu - cneKTpo<t>OTOMeTp WKC-40 c Anana30H0M nac- 
TOT or 4000 AO 400 cm ' h norpeiiJHOCTbio ±0,1%; BAepHOii 
MarHMTHoti pejiaxcaunn - penaxcoMeip Minispec Pc-120 
<t>npMbi «Bruker» c peaoHaHCHoii HacToroü - 120 mPa h anex- 
TpoHHoro napaMarHMTHoro peaoHanca - cnexïpoMeTp 
ER-200 D 4)npMbi «Bruker» c qyBCTBUTenbHOCTbio He Menee 
2*  10'° cnnHOB.

The Vulkan 2000 upgraded lab test facility is used for 
assessments of heat stability of mixed and ballistite propel­
lants and components thereof by measuring the pressures of 
vapors and gases released from samples in isothermal condi-

IVIOAepHM3WpOBaHHblki M3- 
MepmejibHO-BbiHMcnnTenb- 
Hbiü xoMnnexc «BynxaH 2000» 
Ans opeHKH TepMHHecKOii 
CTaöunbHOCTH CMeceBbix n 
öannncTWTHbtx toh/iub m hx 
KOMHOHeHTOB HOCpeACTBOM 
M3MepeHua AaBneHHA napoB 
u ra3OB, BbiAenaiouxuxca H3 
o6pa3uoB b n3OTepMMHecKnx 
ycnoBuax. KoMnnexc no3so- 
naeT b aBTOMaTMHeCKOM pe- 
XHMe npoBOAHTb uccneAOBa- 
hub KHH6TMKH raso- M napo- 
o6pa3OBaHua oAHOBpeMeHHo 
32-x o6pa3poB. PaöoTa WBK 
obecneHHBaeTCa naxeTOM 
nporpaMM. fluanaaoH n3Me- 
peHna AaeneHHH ot 0 ao 
0,25 Mila, norpetuHOCTb W3- 
MepeHue AaBneHns ±1%, 
TeMnepaiypHbiii AnanasoH 
35-250 °C.

tions. The software-controlled 
facility automatically records 
the kinetics of gas and vapor 
formation of up to 32 samples 
simultaneously. The pressure 
is taken between 0 and 
0.25MPa at an error of ± 1% 
between 35°C and 250’C.

The ampoule chromatogra­
phy facility is used in studies of 
the thermal stability of propel­
lants and components thereof 
by measuring the kinetic 
parameters of partial gas 
release. The results are used in 
production temperature safety 
studies of solid rocket propel­
lants, also to justify prolonga­
tions of service lives and 
appraise environmental safety 
of propellants. The gas con­
centration sensitivity for sam-

ples of 0.1g to 1g varies between 0.0001cm7g and 0.001cm7g.
Experimental production facilities.

AMnynbHo-xpoMaTorpa<t>MHecxaa ycTaHOBxa Ann uccneAOBa-
hub TepMnnecxoii ciaôu/ibHO- 
CTn xoMnoHeHTOB u Tonane no 
xuHeTkixe napuHanbHoro raso- 
BbiAeneHHB. Mcnojib3yeTce 
Ans uccneAOBaHHB ôeaonac- 
HOCTM TeMnepaTypHbix pexH- 
MOB u3roTOB/ieHHA sapaAOB 
TPT, oSocHOBaHus n npoA/ie- 
hub rapaHTUMHbix cpoxoB nx 
axcnnyaTamin, oueHXH axono- 
ruHecxoii 6e3onacHOCTM. Hys- 
CTBMTenbHocTb no onpeAene- 
HUK) xoHueHTpapun ra3oo6- 
pa3Hbix npoAyxTOB HaxoAUTcn

The experimental production facilities are used in laboratory
and field testing of composi­
tions of solid rocket propel­
lants and production tech­
nologies of charges. The facil­
ities include:

- laboratory, experimental, 
and combined technological 
equipment (planetary and 
gravitational SPU and S-300 
mixers with a capacity of 0.5kg 
to 5,000kg; purpose: mixing 
of highly filled compounds);

- experimental and pro­
duction equipment to shape
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SHepreTMHecKue KOHfleHcupoeaHHbie cMcieMbi Condensed energy systems

b nHTepeane ot 0,0001 p,o 0,001 cw3/r npn wacce obpaaqa 
0,1-1,Or.

3KcnepnMeHTanbHO-npon3BOflCTBeHHbiti KOMonexc.

ripeflHasHaHeH ab« naöopaTopHoü n npoMbituneHHoii OTpa- 
6otkh pepenTyp cweceebix paxeTHbix TsepAtix Tonnwe n Tex- 
HonornM n3roTOBneHns 3apsAOB paannHHoro raöapma.

CocraB KOMnneKCOB:
- naöopaTopHbie, onbiTHbie n npoMbiuineHHbie TexHonorune- 

CKne KOMnneKCbi no CMeweHMio BbicoKOHanonHeHHbix komhosh- 
unh c ncnojib3OBaHneivi nnaneTapHbix n oöbewHO-rpaBMTaunoH- 
Hbix cMecriTenen Tuna Cfiy u C-300 c eAWHOBpeweHHOii 3arpy3- 
koü ot 0,5 kt AO 5000 kt;

- onbiTHbie n npoMbuiineHHbie ycTaHOBKM no <t>opMOBaHnio n3- 
Aennii U3 B93KonnacTnsHbix nonnMepHbix Kownosnqnii weTOAa- 
MW cboöoahoto nnTbH n nnTbs ooa Aasnennew;

- naöopaTopHbie n onbiTHO-npoMbituneHHbie ycTaHOBKu Ann
hoatotobkh, M3MenbHeHMs w 4>paKynoHnpoBaHnn AncnepcHbix 
MaTepnanoB c 3aAaHHbiM rpaHynoweTpnuecKnw cocTaBOM;

- cneunanM3npoBaHHbie nabopaTopnn n CTeHAbi Ans aTTecTa- 
UMM B3pblBHaTblX 14 6a/inHCTHHeCKHX CBOÌÌCTB KOMHOHeHTOB n 
B3pbiBO- M noxapoonacHbix cweceui n Kownosnunvi;

- BbicoKOTOHHbie AoaaTopbi XHAKOB93KMX n cbinysnx KOMnonemoB;
- npnöopbi n obopyAosaHue Ana HayaHbix uccneAOBaHnii b 

npoqecce OTpaSoTKn.

KoMn/ieKC oöopyAOBaH cucTeivia- 

mh:
- KOHAnquoHnpoBaHMS Ann noAQep- 

xartns 3aAaHHbix TewnepaTyprio- 
BnaxHOCTHbix pexnwoB b y3KOM Ana- 
na3OHe;

- AncTaHquoHHoro, HenpepbiBHoro, 
aBTOMaTH3npoBaHHoro KOHTponn napa- 
MeTpoB TexHOnornnecKoro npouecca;

- noxapnoCi aBTOMaTHKn n bbicrpo- 
AeiiCTByiomnMn cncTewawn noxapoTy- 
LUeHMfl.

viscoplastic products by free casting or pressurized casting;
- experimental and production equipment to prepare, grind, 

and fractionate highly dispersed materials with a preset gran­
ulometric composition;

- specialized laboratories and test benches to appraise 
explosive and ballistic properties of flammable and explosive 
compounds and components thereof;

- high-precision measuring valves for viscous liquid and 
granular components;

- testing and field-testing instruments and equipment.
The facilities include the air conditioning system which pre­

cisely maintains the predefined indoor temperature and humid­
ity ; the automatic monitoring system which takes the parame­
ters of the technological processes continuously, fully automat­
ically, and remotely; and an automatic fire alarm and fire sup­
pression system.

SPU series high- 
efficiency general- 
purpose planetary 
mixers.

Features:
- high quality of

4-KaHanbHbiü MOflynb flO3npoBaHns 
c MMKponpoueccopHoii cncTewoii 

ynpasneHns 
Microchip-controlled four-channel 

dosing module

MOAynsmuoHHbiû
Modulation flame detector

Knanan sanopHO-nycKOBOü
Shutoff valve

BbicoKO3<|><]>eKTMBHbie yHMBepcanbHbie 
nnaHerapHbie CMecuTenw cepnn CHY 
oöecneHMBaioT:

- BbicoKoe KanecTBO cweiueHMs BbicOKOBS3- 
KMX nonnMepHbix KOMno3nunki b KonnnecTBe ot 
0,5 Ao 15 kt 3a MUHMManbHoe spews;

- OTcyrcTBue aacTOÜHbix 3Oh;
- B3pbiBo6e3onacHOCTb n HaAexHOCTb;
- MMHnwanbHoe n3MenbHeHne HanonnnTens;
- AncTaHqwoHHoe ynpaeneHne.

OöbeMHO-rpaBMTaunoHHbiü cwiecMTenb 
C-300 oóecneHMBaeT:

- 6e3onacHOCTb cweiueHMA B3pbiBOonacHbix

fast mixing of 0.5kg to 15kg high-viscosity poly­
mers;

- no dead-air spaces;
- no explosive danger, reliability;
- finest grinding;
- remote control.

The C-300 gravitational mixer.

Features:
- safe mixing of up to 300kg of free-flow explo­

sive compounds;
- vacuum degassing to clean the compound of 

volatile contaminants;
- remote control of the loading of granular and
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ÏBepflbie paKeTHbie Tonnnsa h eapbiBnaTbie BeinecTaa Solid rocket propellants, fuels, powders, explosives

CBo6oAHonbiOLunxc9 KOMno3nu,nii npn eflUHOBpeivieHHOìi 3a- 
rpy3Ke ßo 300 Kr;

- BaKyyMHpOBaHne KOMnoanqnn ßnn yaaneHUB nSTynux 
npwvieceii;

- ßMCTamtnoHHoe ynpaB/ieHwe 3arpy3KOÎi Cbinynux n xviß- 
KOB$t3Kwx KOMnoHewoB h Bbirpy3KoCi totobom civiecu;

- aBTOtviaTHHecKoe perynnpoBaHne nacTOTbi BpatneHnst po- 
Topa OT 2 ßo 20 oô./mmh, TewnepaTypbi CMeiueHna b ßnana- 
3OHe OT 20 ßo 80”C.

PaapaôOTaHa n BHeßpena cepue civiecHTeneii aHanornHHbix 
CMecMTento C-300 c obteivioM poTopa ot 1 ßo 10 m3 n 6onee 
CTapnoHapHoro n nepeßBMXHoro wcnonHeHnn, npeßHasua- 
HeHHblX ßJ19 CMetlieHUB CbinyHMX H XWflKOBfl3KMX K0MH0H6H- 
TOB c nonyneHneM nuTbeBbix komooshuhm (CMeceiü) c bb3ko- 
CTbfO ßO 50 TbIC. (13.

OcHOBHbie xapaKTepucTMKM paspaôaTbiBaeivibix TexHo- 

norMHecKMX npoqeccoB H3roTOB/ieHvm 3ap«ßOB M3 cwe- 
ceBbix TBepßbix paiceTHbix TonnuB.

CPTT - apKO BbipaxeHHbie reieporeHHbie TepMopeaKTWB- 
Hbie cHCTeMbi. Wx npow3BOßCTBo ocHosaHo Ha cMeineHHM 
KOMnOHeHTOB H CBOÖOßHOM HMTbe MßM TlHTbe nOßßaBneHkieM. 
OcoôeHHOCTM TexHonorww no3BonBK)T n3roTasnnBaTb BKnaß- 
Hbie h npoHHOCKpenneHHbie c KopnycoM ßBriraTenH aapnßbi 
CPTT npocTbix h cnoxHbix reotvieTpMHecKnx 4>opM c wcno/ib- 
3OBaHneM npeuM3MOHHoro nnTb9 6e3 nocneßyioißeii MexaHw- 
HecKoü oöpaöoTKH, araKxe nonynaTb oßHOCocTaBHbie, ßßyx- 
cocïaBHbie h MHorocnoMHbie sapaßbi.

PaspaöoTaHbi h ocBoeHbi b npoMbiuineHHOCTH TexHO/iorvt- 
HecKHe npopeccbi H3roTOßneHH9 sapaßOß M3 CPTT Maccori 
OT HeCKOnbKMX KMnOrpaMIVIOB ßO ßeCHTKOB TOHH.

TexHonorwHecKHe KOMnneKCbi ceoóoflHoro nnTbe no3Bone- 
k>t nepepaôaTbiBaTb Bbicoico3Hepre™HecKne cocTaBbi CPTT, 
coßepxaißne noßbiiueHHbie KonwHecTea MOißHbix KpncTannw- 
necKMx h xnßKMX B3pbiBHaTbix seißecTB h ßpyruie BbicoKOHys- 
CTBMTenbHbie k BHetuHetviy BO3ßeiicTBmo KOMOOHeHTbi, 3a chct 
Mcnonb3OBaHH9 cneqnanM3npoBaHHoro TexHonorwHecKoro 
oöopyßOBaHHB n rfiopMyioißeii ocHacTKw, BHeßpeHwa coepe- 
MOHHblX MeTOßOB aBTOMaTM3UpOBaHHOrO ßMCTaHßHOHHOrO 
ßO3MpOBaHH9, KOHTpOBB H ynpaB/ieHHH TeXHOnOTHHeCKHMM 
npoueccaMM, cmctom aBTOiviaTHHecKoro noxapoTyiueHHst, 
npaBMHbHoii opraHH3aunn TexHonorviHecKHx npoueccoB.

CoaßaH KOHTewHepHbiui cnocoö u3roTOBneHne aapnßOß c 
pa3ßeaeHneivi 4>a3 cMetueHHfl h <t>opMOBaHna. npw 3tom b Ka- 
MecTBe KOHTewHepoB ncnonb3yK)Tca nepeßBHXHbie KOHTeüHe- 
pbi-CMecMTenM no/iy<t>a6pnKaTOB h TonnHBHOÌi Macchi, nepe- 
MemaeMbie M3 3OHbi civieiueHwa b 3OHy <t>opMOBaHn« aapaßa.

Hapaßy co CMOCHTeasMH nepnoßMHeCKOro ßetiCTBua co3- 
ßaHbi HenpepbiBHbie, BbicoKonpoM3BOßHTeabHbie MeTOßbi 
CMeujeHHH, ocHOsaHHbie Ha hobbix npwHßMnax nepeMeutHsa- 
HHA, oöecneHMBaioißHe Manyto 3arpy3Ky annapaTOB, hto 

liquid viscous components and of the unloading after opera­
tion;

- automatic rotation frequency adjustment between 2rpm 
and 20rpm, temperature between 20’C and 80°C.

New developments: a series of stationary and mobile S-300- 
alike mixers of 1m3 to 10m3 for the mixing of granular and liq­
uid viscous components for casting mixtures of up to 
50,000Ps.

Basic characteristics of production technology for 
mixed solid rocket propellants.

Mixed solid rocket propellants are a classical example of 
heterogeneous heat-responsive systems produced by mixing 
with subsequent free or pressurized casting. Technologically, 
the charges of mixed solid rocket propellants are classified 
into added-in and built-in (by principle) and into one-compo­
nent, two-component, and multiplayer (by composition). The 
production of propellant charges of any shape is possible. 
After precise casting, the charges normally do not require 
additional mechanical work.

Current technology handles mixed solid rocket propellant 
changes between several kilograms to several tons in weight.

Specialized production equipment and new methods of 
remote dosing, process control, fire suppression, and process 
management make it possible to handle high-energy crys­
talline and liquid explosive and/or otherwise sensitive compo­
nents, resulting in mixed solid rocket propellants, in the free 
casting technological environment.

The container method separates mixing from shaping as the 
components of the charges are initially placed into individual 
containers moved from the mixing area into the shaping area.

Most recently, batch action mixers have been giving way to 
continuous action equipment which ensures high efficiency 
and low one-time load crucial for successful production of 
high-sensitivity substances due to new principles of mixing - 
centrifugal mixing, vibration mixing, etc.

Unlike early designs of mixers that had to be operated 
manually, modern charge production equipment is comput­
erized and controlled remotely. Human interference is
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SHepreTMHecKne KOHfleHcwposaHHbie cMcieMbi Condensed energy systems

ocoöeHHO BaxHO npw nonyHenwn Bbicoxo3c|x|)exTMBHbix co- 
CTaBOB noBbiweHHOii HyBCTBHTenbHOCTn, HanpnMep, CMeiue- 
HMe b none ueHTpoöexHbix cun, wcnonb3OBaHne motoziob bw- 
öpapun M zip.

TexHonornMecKaa ocnacTxa an« 4?opMOBaHHH aapaaos 
npeiepnena nyTb ot npoctbix xoHCTpyxqMìi, oöcnyxwBaeMbix 
BpyMHyto, flo ztucTaHitMOHHO ynpaB/iaeMbix xoMnbK3Tepri3npo- 
BaHHblX po6OTH3MpOBaHHblX 0OpMyK)tHHX XOMmieXCOB, nO3- 
bojihiouiwx 6e3 npwcyrcTBkm moaeü npoBOflUTb Bee onacHbie 
onepapun - ot CMewenrm TonnuBHoti Macchi zto xoHueBbix 
onepaputi.

avoided in all hazardous stages - from initial mixing to final 
shaping.

Industrial testing is used to detect internal defects in mixed 
solid rocket propellant charges: abscesses, cracks, cast 
seams, foreign inclusions, spongy defects, structural imper­
fections etc., and, for built-in charges, flaws in connection 
between the charge and the engine case. The basic testing 
methods are as follows:

- radiation monitoring is applied to both added-in and built- 
in charges. A radiometric tester includes a radioisotope source 
of gamma rays, an adjustment electronic unit, and a scanner;

Co3naHHbie MeTozibi npoMbiuj/ieHHOii zte<t>eKTOCKonnn 3a- 
pnziOB CPTT no3BonaiOT oßHapyxMBaTb paanHHHoro pozia 
BHyrpeHHne ße<t>exTbi - paxoBUHbi, TpeuiMHbi, Heenan, hho- 
poztHbie BKmoHeHHH, nopncTOCTb, CTpyxTypHbie HeoziHOpozi- 
hoctu n ztp-, a Taxxe onpeziensTb cnnotuHOCTb cxpenneHMn 
Tonnnsa c KopnycoM ztenraTe/im OcHOBHbie ncnoribayeMbie 
MeTozibi:

- pazinoMeTpnHecKMn xoHTporib - npwMeHneTce npn koht- 
pone xax BxnaziHbix, Tax n cxpenneHHbix c KopnycoM aapsziOB 
zum BbissneHua BHyTpeHHnx ztecfieKTOB b Ton/inse. PaziHOMeT- 
pnHecKnn zierJieKTOCKon coctomt h3 pazinonaoTonHoro nc- 
TOHHMKa raMMa-nsnyHeHna, aneKTpoHHO-perncTpnpyiOLnen 
annaparypbi n cnepnaribHoro CKaHepa;

- pazinorpa<|>nHecKnn Meroa xoHTpona - ncnonbsyeTca npn 
KOHTpone naaennn, cxpenneHHbix c xopnycoM zum oÖHapy- 
xewnn BHyTpeHHnx aerjzexTOB HanoriHnTerm n OTcaoennn Ha- 
nonnnTena ot Kopnyca Ha Tex ynacTxax naaenne, rae nenonb- 
3OBanne paanoweTpnHecKoro n ynbTpaseyxoBbix mctoziob 
3aTpyaHeno n3-3a xoHCTpyxTMBHbix ocoöeHHOCTen aapnaoB, 
a Taxxe zum yroHHenna KOH<t>nrypaiinn n MecTa paenonoxe- 
Hna oÖHapyxeHHoro LUTaTHbiMn MeToaaMn aerfexTa. B xane- 
CTBe ncTOHHnxa BbicoxoanepreTHHecxoro topmo3hoto M3ny- 
Henna ncnonb3yeTcs ßerarpoH Tnna 55,0,-25 c MaxcuiManb- 
Hon SHeprnen nanyHeHMn 25 MaB;

- peHTreHorpa<t>nHecxnn Meroa - xoHTponio noaeepraiOTcn 
MaaoraöapnTHbie sapnflbi anaivieTpoM ao 100 mm. B xanecTBe 
ncTOHHnxa nanyHennn wcnonbsyioTcn peHTreHOBcxne anna- 
paTbi npoMbituneHHoro Tnna Ha 100-300 xaB;

- peHTreHO-TeneBnanoHHbin Meroa - zum npoBeaenna He- 
paapyiuaiomero xoHTporm aapaaoB anaMeTpoM ao 200 mm, a

- radiography is applied to built-in charges to detect inside 
charge defects and charge-case interface defects where radi­
ation and/or ultrasound monitoring cannot be used because 
of the product features. It also can be used for precise posi­
tioning and characterization of a previously detected defect. 
The 25-MeV B5D-25 induction accelerator is used as the main 
bremsstrahlung radiation source;

- X-ray test is applied to compact (upto 100mm in diameter) 
charges. Any 100-keV to 300-keV industrial X-ray facility can 
be used as the main radiation source;

- X-ray visuaization test is applied to charges up to 200mm in 
diameter, requiring nondestructive monitoring. This method 
can be applied to charges already built into the rocket engine;

- through-transition ultrasound test is applied to built-in 
charges to test the charge-engine interface. The test is based 
on the UD2N-P low-frequency defect detector with special 
adapters for contact and noncontact monitoring;

- direct shadow immersion test is applied to charges made 
of ballistite powders. The test is based on the special unified 
mechancal parts of the UZD-150, UZD-450, and UZD-1000 
defect detectors and the UD2N-MB unified low-frequency 
ultrasound defect detector.
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ÏBepflbie paKeTHbie Tonnnea m BapwBHaTbie BeipecTBa Solid rocket propellants, fuels, powders, explosives

TaKxe KOHTponn mx b cocTaee paKemoro flBuraTenn c uenbio 
oÔHapyxeHna Ae<t>eKTOB b bmac ckopob, TpemnH, OTcnoeHMA 
6poHnpyK3Ldnx noKpbiTMùi, cyxapeii m AP-i

- TeHesoti m sepKanbHo-TeHeBoCi ynbTpaasyKOBbie MeioAti 
KOHTpOAA - HpMMeHAIOTCA AM KOHTpOAA CnAOUJHOCTM cxpen-

Souyz has dominated the know-how market in the charge 
production area. With over 500 products and over 200 
processes on the designing record, Souyz is the prime con­
tractor for the building of new charge production factories and 
re-equipment of old ones.

neHMA HanonHUTena c Kopny- 
com maim SpoHupyiomuM no- 
KpbiTMöM. B KanecTBe ochob- 
Horo ôaaoBoro npnôopa mc- 
nonbayeTca HM3KOHacTOTHbiii 
,pe<|>eKTOCKon yfl2H-n. fle- 
4>eKTOCKon CHaôxeH cneqM- 
ajibHbiMM npeoôpaaoBaTeriA- 
mm ana KOHTaKTHoro m 6ec- 
KOHTaKTHOro KOHTpona;

- TeHeBOM HMMepCHOHHblùi 
MeTOfl - npuMeHaeTca An a
KOHTpoaa CnnOLUHOCTM M Ofl-
HopoflHOCTM aapwoB M3 6an/iMCTMTHoro nopoxa. flna pea- 
BM3aUMM 3TOrO MOTOAS KOHTpOJIA MCnO/lb3yiOTCA cnepua/lb- 
Hbie yHM<t>MiiMpoBaHHbie MexaHMwecKMe hbctm Ae<t>eKTocxo- 
noB y3fl-150, y3A-450 m y3A-1000. B xanecTBe annapaTy- 
pbi Mcno/ib3yeTCA yHM<|5MLtMpoBaHHbiM yribTpa3ByKOBOM hm3- 
KonacTOTHbiM A64>eKTOCKon yfl2H-M6.

PaapaßoTaHO Gonee 500 gammmu oöopyAOBaHMA m ocnacT- 
km, cosflaHO m BHeflpeHo ôonee 200 TexHonorMHecKMx npo- 
peccoB. no paapaöOTaHHbiM Ha npeAnpMATMM TexHonorMAM 
nocTpoeHbi m nepeocHameHbi ascatkm saBOAOB. HaywHo-Tex- 
HMHeCKMe, MHXeHepHO-KOHCTpyKTOpCKMe M npoeKTHbie paa- 
paôoTKM oryn «OLJAT «C0103» BHeApeHbi npaKTMHecKH Ha 
Bcex saBOflax orpacnn.

ynbTpa3ByK0Bas pe<t>eKTocKonns Tpy6 n 3aroTOBOK 
m3 uBeiHbix MeiannoB
Ultrasound tests of pipes and non-ferrous
metal blocks

3KcnepwMeHTanbHO-w3MepwTenbHa5i  
6aaa flnn oqeHKH B3pbiBo6e3onacHOCTn 
npon3BOflCTBa w 3KcnnyaTai4HM 
H3flennü H3 B3pbiBMaTbix MSTepwsnoB

Experimental and measurement 
facilities for the 
assessment of explosive 
devices safety

((Dryn «gluit «cok>3»)

3xcnepMivieHTanbHO-M3MepMTenbHaA basa coctomt m3 pa- 
AS CT6HA0B, B3pblBHblX KaMep, KaßMH M ÖOKCOB, B KOTOpbIX 
MOXHO npOBOflMTb CXMTaHMe ßO HeCKO/lbKMX ASCATKOB TOHH, 
noßpbiB p,o 10 Kr. Basa ocHameHa hobcmlumm npMßopHbiM 
oSopyßOBaHMetvi m HaöopoM CTaHßapTHbix h opnrMHa/ibHbix
MeTOßMK, HTO n03B0AA6T 
np0M3B0ßMTb SKCnepMMeH- 
TanbHbie MCcneAOBaHMA b co- 
OTBeTCTBMM C pOCCMMCKMMM M 
MexßynapoßHbiMH CTaHßap- 
TaMM, a Taxxe HeciaHßapT- 
Hbie HayHHbie axcnepnivieHTbi 
c BbißaweM pesy/ibiaTOB, Ha- 
yMHblX 0TH6T0B, 3aK/llOHeHMM 
no B3pbiBo6e3onacHocTM 
npoqecca, TexHonorMM mbm 
npOM3BOflCTBa.

Ann oueHKM B3pbiBo6e3o- 
naCHOCTM B3pblBHâTblX M3T6- 
pManoB b cbinyneM, xmakom, 
XMAK0BA3K0M M TBepflOM BM- 
Ae Mcnojib3yiOTCA mbtoahkm 
onpeaeneHMA HyscTBMTenb- 
hoctm:

- k y^apy m TpeHMto ciaH- 
AapTHblMM M OpMrMHanbHbIMM 
KonpoBbiMM MeTOAaMM;

(FGUP FTsDT Soyuz)

The experimental and measurement facilities include test 
benches, explosive chambers, booths, and boxes with burning 
capacity of dozens of tons and explosive capacity of 10kg. 
With state-of-the-art instruments and standard and innovative 
techniques, the complex is capable of long-term research pro­
grams in full compliance with all Russian and international 
standards. The facility also offers to perform customized 
explosive safety appraisal experiments.

Explosive materials in granular, liquid, viscous liquid, and 
solid forms require the following sensitivity assessments:

- impact and friction sensitivity (hoisting);
- direct fire sensitivity (standard test);
- electric charge sensitivity, including for gas/dust mixtures 

(standard and innovative methods).
The following explosive characteristics are measured: criti­

cal diameter, critical detonation rate, critical priming pressure, 
detonation wave pressure, transition processes, and TNT 
equivalent. The measurements are applied to detonation and 
explosive processes. The results are registered and recorded 
by high-speed recorders, frequency meters, oscilloscopes, 
and custom-made instruments; for constant volume facilities, 
pressure growth curves are taken.

Field explosive safety appraisal might involve a special self­
sustained deployable measurement facility originally designed 
for the assessment of resulting firepower of weapons by 
measuring blast wave and heat parameters upon target 
engagement.
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SHepreTMHecKne KOHfleHcwpoBaHHbie cncieMbi Condensed energy systems

- k nyny ornn CTaH,n,apTHbiM mctoaom;
- k aneKipunecKOMy paapaay, b tom hmcbb ana raaonbine- 

BblX CMeceii, CTaHflapTHblMH M OpurUHa/lbHblMM MOTOflaMH.
npoBOflaTca H3MepeHna:
- B3pblBHaTblX XapaKTepMCTMK: XpMTMHBCXMM flnaMeip M 

CKopocTb fleTOHapnn, KpMTMHecKoe AaBneHne BosSyx/jem/ia 
aeTOHapnw, AaBBenuie b AeTOHaqMOHHOM Bonne, nepexoAHbie 
npopeccbi, TpoTunoBbiti 3KBMBaaeHT - p/ia AeTOHapnoHHbix m 
B3pbiBHbix npopeccoB c 3anwcbio napaMerpoß coBpeMeHHbi- 
MM BblCOKOCKOpOCTHblMH perMCTpaTOpaMM, HaCTOTOMepaMH, 
ocpnnnorpa4>aMM m npnöopaMn opurnHa/ibHbix paapaboTox;

- npoct>MJieii HapacTaHna AasneHna b ycTaHOBxax ooctohh- 
Horo obteMa.

B oönacTM oqeHxn B3pbiBo6e3onacHOCTM n3Aennw M3 
B3pbiBHaTbix MaTepnanoB npn npOBep,ennn noBMroHHbix mc- 
nbiraHMM ncnonb3yeTca aBTOHOMHbiM n3MepnTenbHbiii xomo- 
nexc, npeAHa3HaaeHHbiii ana saMepOB napaMeTpos nopaxa- 
IOLUHX 4>aKTOpOB - BO3flyillHOÜI ypapHOii BOBHbl M TeOBOBblX 
HOTOKOB, BO3H0KaK3LpHX OpM HOXape M B3pblBe bOBblllMX M3CC 
BM n msasbmm Ha hx ocHOBe.

HapexhocTb m TOHHocTb n3MepeHMii o6ecneanBaeTca mc- 
nonb3OBaHneM b xaxAOM onbiTe 3HaHMTeBbHoro xoBMnecTBa 
aBTOHOMHbix n3MepeHMii, hto, Bo-nepBbix, no3BonaeT npoBo- 
AMTb CTaTMCTMaecKyio oßpaöoTKy noByneHHon mh4>opm3umm, 
noBbituaeT tohhocts M3MepeHMii, a BO-BTopbix, ASBaer xomb- 
neKC HeayBCTBMTenbHbiM k noTepe nH<t>opMapnu c OTAenbHbix 
npn6opoB.

Hcnonb3OBaHne aBTOHOMHbix npnöopoß AeaaeT KOMnneKC 
MoßmibHbiM, BcenoroAHbiM n He npHBaaaHHbiM k Mecry npo- 
BeAeHwa iztcnbiTaHMM - Ana ero paboTbi He HyxHbi hm npo- 
KnaAKa xabeBbHbix ceTefi, hm aneKTpoaHeprwa, hm yxpsiTMfl 
MBM 6BMHA3XM, Ha BIObOM BBOLUaAXe M3MepMT6BbHblM XOMB- 
Bexc pa3BopaHHBaeTca 3a Aßa-Tpn naca.

Btopoü ocoöeHHOCTbio AaHHoro KOMnneKca asnaeTca mc- 
no/ib3OBaHne Ana xaxAoro M3 nopaxaroipHx <J>axTopoB Asyx 
nan boaee HesaBMCMMbix noACucieM n3Mepenna:

- npnbopos, He Tpeöyiomnx mctohhmxob nmaHMa m 4>mxcm- 
pyioiAvix MaKCMManbHbie m MHTerpanbHbie xapaxTepncTMXM 
nopaxaromnx <t>axTopoB;

- BBeXTpOHHblX npMbopOB, perMCTpnpyiOLUHX 33BMCMM0CTb 
MHT6HCMBH0CTM OOpaxaiOLUMX 0aKTOpOB BO BpeMeHU, COCTO- 
atpHX M3 COOTBeTCTByiOLUMX A3THMX0B, ALlfl M O3V, B KOTOpbIX 
xpaHaTca pesyBbTaTbi M3MepeHMM. H3 O3Y aBTOHOMHbix npM- 
6opOB c noMOiAbio cnepMaBbHoro nporpaMMHOro obecnene- 
HMa MH<t>opMapMa caMTbißaeTca b xoMCbioTep. PaspaboTaH- 
Hoe nporpaMMHoe obecneneHMe nossoBaeT obpabaTbieaTb 
noByaaeMyio b onbiTax MH<|>opMapMio m onpeAeaaTb 3OHbi no- 
paxeHMa BiOAeii, tcxhmxm, CTpoeHMii m obtexTOB npM aeapMM 
OT B03A6MCTBMa BO3AyiJJHblXyAapHblX BOBH M TenBOBbIX nOTO- 
XOB.

In each experiment, the facility collects data from many inde­
pendent self-powered sources, which enables statistical analy­
sis, improves accuracy, and insures against loss of data from 
one or several of the field-deployed sources. The facility is easy 
to deploy on any test site - does not require power cables or 
on-site living space - and features a full all-weather day/night 
capability. The typical deployment time is two to three hours.

For each factor of firepower, two or more independent 
measurement subsystems are employed as the sources do 
not require external power supply and record maximal values 
and integral characteristics of the firepower factors; special 
electronic units comprising relevant sensors, ADCs and RAM 
are responsible for time functions of the measured parame­
ters. Data can be 
downloaded from 
the RAM units on 
an HDD with spe­
cial software
which deter­
mines practical 
killing areas when 
the weapon is 
used against per­
sonnel, vehicles, 
or installations. 
Explosive risks 
for operating 
industrial instal­
lations are deter­
mined in a similar 
manner.

ÜMeceBbie TBep^bie paxeTHbie TonnuBa 
(curyn «gliat «cok>3»)

B 60-e roABi C03AaHbi CMeceBbie TBepAtie paxeTHbie toh- 
BMBa (CPTT) Ha ochobc F1XA, aniOMMHMa, noBMypeTaHOBoro m 
nonnSyTaAHeHOBoro KaysyKOB, c npMMeneHMeM KOTOpbix 6bi- 
bm oTpaboTaHbi m cAaHbi Ha BoopyxeHne onepaTMBHo-TaKTM- 
secKMe m aeHMTHbie CMCTeMbi paxeTHoro BOopyxeHMa 
(«TeMn-C», «flenopa» m ap )-

KpyOHblM HayHHbIM AOCTMXeHMeM 3T0T0 nepMOAa RBMBaCb 
paspaboTxa toubmeb Ha ochobo xapboxcuBaTHoro xaynyxa, b 
cocTaB xoToporo enepsbie 6bmo BseAeno moiahob sspbiBsa- 
Toe BemecTBO (MBB) - rexcoreH, hto npMBOBO x 3HaHMTeBb- 
HOMy noBbiujeHMto ero OHeproMaccoBbix xapaxTepncTMX.

B 70-e roAbi enepBbie b mmpobom npaxTMxe Suibo paapaboTa- 
ho TonBMBo Ha ocHOBe noBMÖyraAMeHOBoro xaynyxa n MBB -

Mixed Solid Rocket Propellants
(FGUP FTsDT Soyuz)

Back in the 1960s, mixed solid rocket propellants were made of 
ammonium perchlorate, aluminum, and polyurethane and polybu­
tadiene rubber. These propellants were applied in the Temp-S, 
Pechora, and other theater-level and air defense missile systems.

One important breakthrough at those times was the first pro­
pellant based on carboxyl-containing rubber and containing 
hexogen, a powerful explosive. This considerably improved 
the specific energy capacity of the new fuel.

In the 1970s, Soyuz came up with the world-first propel­
lant based on polybutadiene rubber with octogen, another 
powerful explosive. This successful energy-efficient formu­
la used in sustainer engines of strategic missiles has seen 
little changes since its original development.
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ÏBepflbie paKeTHbie TonriMBa m BspsiBaarbie BemecTBa Solid rocket propellants, fuels, powders, explosives

OKToreH. PaanwHHbie mo,qh- 
0WKaLiMM 3Toro TonriMBa 6na- 
roaapst yHMKajibHOMy komo- 
neKcy aHeproMaccoBbix h 
aKcnayaTauMOHHbix xapaicre- 
Pmctmk ycnetuHO Mcnonbsy- 
tOTca b MaptueBbix CTyneHAx 
TBepflOTonnuBHbix paxeTHbix 
ckicieM CTpaTerMHecKoro Ha- 
3HaH6HMH.

B 1972-1974 rr. b OLWT 
«C0103» ôbmn paspaôoTaHbi 
pepenTypbi CTPT, komiiohob- 
Ka KOTopbix no3BonaeT ocy- 
mecTBnHTb perynnpoBaHne 
peonoruiHecKux, $M3MKo-Me- 
xaHMHecKnx m ôannwcTMHe- 
CKMX XapaKTepMCTMK (CKOPO- 
ctm ropeHna OT 3-5 mm/c ao 
21-23 mm/c) b ujnpoKOM am- 
ana30He. Ohm nepepaôaTbi- 
saioTCH KaK no rexHonorMM 
CBOÖOflHOrO AMTbfl, TaK M tim- 
Tba nofl flaBneHMeivi c M3roTO- 
BneHMeM BKAaAHblX m npoH- 
HOCKpen.neHHbix sapaAOB. 
3tm Tonnnsa npnivieHHiOTCH b 
CTapTOBbix ycKopMTenax 3e- 
HMTHoro KOMnaeKca «Ky6-M», 
aBMapMOHHOM paxeTbi X-59, b 
FlA/l npaKTMHecKM Bcex oie- 
HeCTBeHHblX MBP.

B Hasane 70-x roAOB b 
CCCP ôbinn ocymecTBneHbi

OopoxoBbie aKKyMyriHTopbi AaeneHMa paxeTHbix KOMnneKCOB crpaTerusecKoro HasHaseHMa 
Powder-based high-pressure gas containers of strategic missiles

CyxonyTHbie MoSnnbHbie PC 
Ground mobile missile systems

6PHJ1 (noflBOflHbiü CTapr) 
Submarine-launched ballistic 
missile (underwater launch)

SPnn (noflBOflHbiü CTapr) 
Submarine-launched ballistic 
missile (underwater launch)

KpynHbie npoeKTbi 
no paapaôoTKe m 
npoMbmineHHOiviy 
ocBoeHMio Hanbo- 
nee 3HeproeMKMX 
M3 M3BeCTHblX B Ha- 
ctoa mee Bpeivm 
3HepreTM4ecKMX 
m aTe p m an o b: 
OKMcnMTena - atvi- 
MOHMeBOeii COhM

In 1972-1974, Soyuz also developed 
new mixed solid rocket propellants with 
adjustable rheological, physical, 
mechanical, and ballistic characteristics 
(the burning rate, for example, could be 
controlled between 3mm/sec to 
5mm/sec and 21mm/sec to 23mm/sec). 
Such propellants are currently used in 
both added-in and built-in charges made 
by free as well as pressurized casting and 
power such missiles as the Kub-M air 
defense system, the Kh-59 air-launched 

missile, and high pressure gas containers of almost all 
Russian-designed intercontinental ballistic missiles.

In the early 1970s, the U.S.S.R. ran extensive research and 
industrial efforts concerning the most powerful energy carri­
ers: dinitrase acid ammonium salt (ADN) as the oxidizer and 
aluminum hydride as the fuel. In the late 1970s to early 1980s, 
these components led to mixed solid rocket propellants that 
until now are unrivalled in energy capacity and successfully 
power the 15ZH-60, 15ZH-61, and 3M-65 strategic missiles.

This became possible due to an extensive multilateral pro­
gram which resulted in a new technology of production of a

Tpynna 14 PaKeTHbie m KOCMMHecKwe cwcTeMbi
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SnepreTHHecKue KOHneHcuposaHHbie cMcieMbi Condensed energy systems

flHHMTpa3OBoii KucnoTbi (ADN) u ro- 
pxwero - rkiflpw.ua aaioMWHkia. C03- 
flaHHbie Ha mx ocHOBe b xoHue 70-x - 
Haaane 80-x roflOB CMeceBbie TBep- 
flbie paxeTHbie Tormwea flo HacTOA- 
mero BpeMeHki He wMeioT ananoroB b 
MwpoBOM npaxTwxe no ypoBHio anep- 
reTkiHecKoro noTeHuwana m ycnetiiHO 
aKcnnyaTkipyioTca b paxeTHbix komh- 
nexcax CTpaTerwHecKoro Ha3Hane- 
hma 15X-60, 15X-61,3M-65.

3ra KOwinneKCHaa paboTa Bbinon- 
Hanacb xoonepauMeü mhotmx Haya- 
HblX kl npOM3BOflCTBeHHblX XOA/ieX- 
TkiBOB b oönacTW paapaöOTKki mgto- 
flOB cwHTesa m TexHo/iorww nonyne- 
hma HOBoro xnacca XMMMHecxwx co- 
eflkiHeHkiii - conew flHHkwpa30B0Ci 
KkionoTbi ki cTaßkiribHoro rwflpkifla 
aniOMkiHkia c yHHKanbHOki Moprfiono- 
rweki sacTkip, a Taxxe cosaahma oc- 
hob xmmmm ki TexHOBorkiw paxeTHbix 
TonnkiB c Mcnoab3OBaHweM yxasaH- 
HblX XOMROHeHTOB.

CTPT Ha ocHOBe ADN xapaxTepw- 
3yx3Tca He Tonaxo Bbicoxow anepre- 
tmxom ki noHkixeHHOii fleTOHapnoH- 
HOÜ cnocoÖHOCTbto no cpaBHenwo
c oxToreHCOflepxaiflkiMw TonnkiBa-
MM, HO kl nOBblllieHHOki 3XOnOTMHeCXOM 4MCTOTOM npOflyXTOB 
cropaHkia, a Taxxe hmsxom paflapHOki cwruaTypoki <t>axena 
naaMeHkt.

CoBoxynHOCTb yxaaaHHbix cbomctb ADN-coflepxamwx toh- 
nkiB npeflCTaenaeT HecoMHeHHbin WHTepec aaa flanbHeiiuje- 
ro pa3BMTkia paxeTHO-xocMkiHecxkix TexHonorklii m co3A3hma 
nepcnexTkiBHbix bmaob BOopyxeHMA m BoeHHOü tcxhmxm.

OflHkiM H3 nepcnexTkiBHbix HanpaB/ieHMM pa3BUTMA paxeT- 
hom TexHkixw abjiaotca cosflaHkie TBepflOTonnkiBHbix flewraTe- 
jieui c perynkipyeMOii tatom (flrP). Ana aroro HeobxoAMMa 
paapaöoTxa HH3xoTeMnepaTypHbix toojimb (HTT) hoboto no- 
xoneHkia c HeTpaflkipwoHHO bhcoxom saBkicwMOCTbio cxopo- 
CTki ropeHkia OTflasneHkia.

OI4AT «Cok)3» co3flana cepwa HH3xoTeMnepaTypHbix too- 
nwB ana MHoropexkiMHbix flBHraTeneii cnepwanbHoro Ha3Ha- 
aeHkia c perynnpyeMOki tatom, nosBonaraiawx noBbicmb toh- 
HOCTb CTpenbßbi paxeTHbix xowinnexcoB.

new class of compounds: dinitrase acid salts and stable alu­
minum hydride with unique particle morphology. This also set 
new chemical and technological requirements to the produc­
tion of rocket propellants based on these components.

ADN-based mixed solid rocket propellants are not only powerful 
and bear lower risk of unsolicited detonation compared to octo- 
gen-based propellants but also ensure higher burning environ­
mental safety and lower radar visibility of the torch of the operating 
engine, thanks to which ADN-based propellants are set to remain 
in the mainstream of future development of weapons and rocketry.

In future rocketry, focus is changing toward controlled- 
thrust solid-propellant engines that require low-temperature 
propellants with unconventionally strong dependence of the 
burning rate on the operational pressure.

Soyuz has developed a series of low-temperature propel­
lants for special-purpose multi-mode controlled-thrust solid­
propellant engines that ensure higher accuracy of missile fire.

EannucTMTHbie paKeTHbie
TBepflbie TonnwBa

(curyn «cdlujt «cok)3»)

PaapaßoTxoii ßannkiCTkiTHbix nopoxoe (Bfl), ochobs xoto- 
pbix cocTOkiT H3 HkiTpouennx>no3bi m MomHbix nnacTu<t>kixaTO- 
pOB (HHTpornkiuepuH, flkiaTkmeH-rnwxonbflUHkiTpaT u flp.), 
cpryn «rbUAT «C0103» 33HMMaeTCA co aha CBoero ochob3hma.

Ha ocHOBe BbinonneHHbix <J)yHAaMeHTaribHbix uccneAOBa- 
Hkiki b obnacTM xmmmm w TexHonorkiw 51"!, xaTanwaa kix ropeHMA 
paapaboTana uenaA raMMa (30 Mapox) yHMxanbHbix bannM- 
CTkiTHbix nopoxoe m touamb, aapAflbi m3 xoTopbix (bonee 300 
HOMeHxnaTyp) aaa apTMPpepniicxoro m paxeTHoro Boopyxe- 
hma ucnopb3yiOTCA bo Bcex poAax BOMCX.

LUnpoxaA cbipseeaA basa ochobhsix xoMnoueHTOB - uep- 
pioposa m rPMuepuH, BbicoxonpoM3BOAMTePbHbie HenpepbiB- 
Hbie TexHOPOTHsecxMe npoqeccbi posbopmpm C03AaTb yHM- 
xanbHbie npoM3BOACTBeHHbie mouahoctm m npeAonpeAePMPM 
npuopMTeTHOCTb 3Toro TMna paxeTHbix toopmb nepeA ApyrM- 
MM APA CMCT6M BOOpyxeHMA! 3aPOOBOrO OTHA, npOTMBOTaH-

Ballistite solid rocket 
propellants

(FGUP FTsDT Soyuz)

Since its early days, Souyz has been developing ballistite 
powders based on cellulose nitrate and powerful plastifiers 
(nitroglycerine, diethylene glycol dinitrate etc.). This effort con­
centrating on fundamental research of chemistry, production 
technology, and burning catalysis of ballistite powders has led 
to a unique series of over 30 formulas of ballistite powders and 
propellants with over 300 types of artillery and other charges 
made of these used by all armed services of the Armed Forces.

These propellants gained priority thanks to easy availability of 
main initial components, cellulose and glycerin, and due to efficient 
continuous production technologies. Such propellants are primari­
ly used in multiple launch rocket systems, antitank rockets and mis­
siles, rocket-assisted projectiles etc. The compounds include up to 
90% to 95% of an active thermoplastic couple of cellulose nitrate 
plastified by nitrate esters, notably by nitroglycerine, which ensures 
favorable mechanical characteristics of the resulting propellants.
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iBepflbie paKeTHbie Tonnuea m aapbiBHaTbie semecTBa Solid rocket propellants, fuels, powders, explosives

cyxonyTHbiE boficka 
ARMY

BbicoKOTOHHbie ßoenpunacw k api. u 
MMHOMeiHbiM cncteMaM «CMe/ibuaK»,

; '«CaHTWMeip», «KpacHononb», «Kmtobob», «rpaHb» 
Smart artillery and mortar systems: Smelchak,

BM<t> 
NAVY

MFDKEHEPHblE BOFlCKA 
ENGINEER TROOPS

PBCH 
STRATEGIC 

MISSILE FORCE

RBO 
SURFACE-BASED 

AIR DEFENSE

KOCMUNECKRE OBbEKTbl 
SPACE

ABHALtHH 
AIR FORCE

Santimetr, Krasnopol, Kitolov, Gran

PC3O «Tpaa-1 », 
«ripMMa», «yparaH», 

«CMepi» 
Multiple launch rock­
et systems: Grad-1, 
Prima, Uragan, Smerch

ITTPK «ManioTKa», «UlMenb», 
«KOHKypc», «lllTypM-C», 

«XpusaHTewa» 
Antitank rockets and missiles: 

Malyutka, Konkurs, Shmel, 
Shturm-S. Khrizantema

TPK «JlyHa», 
«PyHa-M» 

Tactical sur­
face-to-surface 
missiles: Luna, 

Luna-M

flBurarenw cneu. HasHaueHun k MBP «TeMn-2C», 
«nwoHep», «Tononb», «Tononb-M», 15X60(61 ), 

15A18, 15A35
Special-purpose engines for the following inter­
continental ballistic missiles: Temp-2S. Pioner, 

Topol, Topol-M, 15Zh60(61). 15A18, 15A35

3PK cyxonytHbix boück «TynrycKa», 
«neHopa», C-200, «Urna». «Cipena» 

Army air defense systems: 
Tunguska. Pechora, S-200, 

Igla, Strela

3PK BM<P 
«Oca», «UJropM», «Bo/iHa-M», 

Navy air defense systems: Osa, 
Shtorm, Volna-M.

CiaproBbie ycKOpwrenn k Ty -22 M. 
MmT-21, Cy - 24 M. «PeCic»; 

TITPK «LLlTypM-B»
Boosters for the following weapons 

systems: Tu-22M, MiG-21, Su-24M, Reys; 
Shturm-V antitank missile system

Kpbinaibie parce™ 
«Manaxnr», «BaaanbT», «CpamiT», 

»Rporpecc», "MereopuT» 
Cruise missiles: Malakhit, Bazalt, 

Granit, Progress, Meteorit

KocMMMecKMe annapaibi 
'Coioa-TM», «Coioa-TIVIA» u pp. 

Spacecraft: Soyuz-TM.
Soyuz-TMA etc.

CncteMbi pnctaHuwonHoro 
pa3MHHnpoBaHns «Buces», 

«nepecoprupoBKa» 
Remote mine-clearing systems: 

Vysev, Peresortirovka

Aswau. paire™ 
P-98M, P-4, X-23 

Air-launched missiles: 
R-98M, R-4, Kh-23

300 HOMeHtuiaryp 
sapnAOB 

300 typesôf 
charges

npoTWBonoflOHHoe opyxue 
"PuBeHb», «Sanaa», «MeaBeaxa», 

PC3O «VflaB-1» 
Anti-submarine systems: Liven, 

Zapad, Medvedka, Multiple-launch 
rocket system: Udav-1

PaKeTbi-Hocmenn 
«ripoTOH», “3eHMT», «CrapT» n ap. 

Launch vehicles: Proton, Zenit, 
Start etc.

OSnacTH npMMeHeHMH 6an/iMCTWTHbix nopoxOB n paxeTHbix TonnuB
Ballistite powders and rocket propellants: scope of use

KOBblX, aKTMBHO-peaKTHBHblX H up. BcneACTBUe 14CnOJlb3OBa- 
HMR B COCTaBaX aKTHBHOÌÌ TepMOnnaCTklMHOÌÌ CBR3KM (HUTpO- 
uennionosa, nnacTn4>i4LtnpoBaHHaR HMTpo3<t>npaMn, b tom 
Hncne HHTporTìnpepHHOM) npn oTHOCMTenbHO bbicokiix 3Hep- 
reTMMecKnx xapaKTepucTMKax ee coflepxaHue moxbt aoctm- 
raTb 90-95%, hto oGycnoennBaeT BbicoKoe 3Ha4SHne Mexa- 
Ht44ecKwx xapaKTepwcTMK TonnuB.

OcHOBHbie Tunbi SannucTHTHbix Tonni4B.

Ht43KOTeMnepaTypHbie n MenneRHoropaLUMe TonnuBa 06- 
naziaiOT noHwxeHHbiMU TeMnepaTypoü ropenue n CKopocTbio 
ropeHMR, Hapsmy c ochobhsimu KOMnoHeHTaMn coflepxaT uh- 
rKÓMTopbi ropeHUR (Ccpß, flMMA, y-nonuoKCHMeTuneH), 
pa3RaraiomnecR b oGnac™ TeMnepaTyp KOHfteHCupoBaHHOM 
0a3bi ropeHHR TonnuiBa c rnyöoKWM aHAOTepMunecKUM 30- 
06KTOM.

Hcnojib3yiOTCR b raaorenepaTopax n nopoxoBbix aKKyMy- 
PRTopax naBfieHMR: C-300,1591803.1201, 15Y123, 13M30 
m ap-

PaxeTHbie Tonnuea c yweHbujeHHOü aaencuMOCTbio 

CKopocTM ropeHMR ot aasneHiìn.
/Vir ynyMiLieHHR GannucTMHecKux xapaKTepncTMK t4 perynn- 

pOBaHUR CKOPOCTM ropOHMR (v ~ 0,1-0,3) B C0CT3B TOrUlklB 
BBOflRTCR KaTajll43aTOpbl TOpeHMR, B KaHBCTBe KOTOpbIX I4C- 
nonbsyiOTCR KaK HeopraHUHecKne OKncnbi h co/im CBUHua, Me­
an, KoöanbTa, Ka/iMne, Tax n cnoxHbie opraHnnecKne komo- 
neKCbi 3THX MeTaanoB. HanGonee 3<t>4>eKTMBHo npuMenemie 
KOM6nHi4pOBaHHOñ KaTannanpyiotaeñ cncTeMbi. Tonnnßa nc- 
nonbsyiOTCR b cncTeMax «Tpaa», «YparaH», «3anaa», «Hpn- 
Ma», «floxab», «ÆaMGa», «OroHb», «Yaaß», «TynrycKa», «Kpac- 
Hononb», «CaHTMMeTp», «CMenbHaK» n ap.

/Vir yBenwHeHHR yaenbHoro nMnynbca TonnwB b cocTaBbi 
aononHMTenbHO BBoaRTca MOtaHbie B3pbiB4aTbie BetaecTBa (re- 
KCoreH, OKToreH, aa3i4H), nopoujKOo6pa3Hbie MeTaaawRecKHe

Main types of ballistite powders.

Low-temperature slow-burning propellants feature low 
burning rate and temperature due to burning inhibitors (SFD, 
PMMA, y-polyoxymethylene) decomposing inside the con­
densed burning temperature range with a profound endother­
mic effect. These propellants are used in gas generators and

<t>opMbi BK/iaAHbix aapsaoB TBepAoro paKeTHoro TonnnBa
Shapes of in-case solid rocket propellant charges

powder-based high-pressure gas containers of the following 
systems: S-300, 15E1803.1201, 15U123, 13M30 etc.

Lower burning rate-vs-pressure dependence rocket 

propellants. To improve ballistic characteristics and control 
the burning rate at v ~ 0.1 to 0.3, burning catalysts are added 
into fuels: mineral oxides and salts of lead, copper, cobalt, 
cadmium; or complex organic complexes based on these
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3HepreTMHecKne KOHfleHcwposaHHbie cMcieMbi Condensed energy systems

npe«Ha3HaMeHne aapnAOB 
Purpose of Charges

ApTwinepnfl 
Artillery

PaKeTHoe BoopyxeHue 
Rockets and missiles

noneBafl 
Field guns

TaHKOBaa 
Tank guns

MopcKafl 
Naval guns

MnH0M6Tbl 
Mortars

CTpenKOBoe BOopyxeHHe 
(c<t>epnHecKne nopoxa) 

Small arms 
(spherical powders)

3apAAbi M3 6annncTWTHbix nopoxoB 
m paxeTHbix TonnuiB 

Charges made of ballistite powders 
and rocket propellants

3vp 
SAMs (sur­
face-to-air 
missiles) HAP 

Air-launched 
rockets

AK
AK Kalashnikov 

assault rifle

CBB 
Close com­
bat weapons

zzn________ 

nM 
PM Makarov 

automatic pistol

BA CP 
Auxiliary 

engines of 
strategic 
missiles

mw 
ATGMs (anti­
tank guided 

missiles)

PC3O 
MLRSs (multi­

ple-launch 
rocket sys- 

tems)

MTfl-reHepaTopbi 
MGD power generators

HAA 
Powder­

based high- 
pressure gas 
containers

IT
Gas 

generators

Bfl TP 
Auxiliary 
engines 

of tactical 
missiles

3amma t3hkob 
Armor battlefield 
defense systems

APC 
Artillery 

projectiles

MAK 
Steering 
pulsed 
nozzles

rrflB 
Bottom- 

placed gas 
generator

OKr
Optical quan­
tum genera­
tors (lasers)

ropioHne (Al - Mg-cnnaBbi). Tonnnea ncnonbayioTCfl b cwcTe- 
Max C-200, 4K 60, H-351 III, ATP 1.02, ATP 2.02 m zip.

BbicoKO3HepreTMHecKne paKeTHbie TonnnBa c yMeHb- 

LUeHHOVt 3aBMCMMOCTbK> CKOpOCTM FOpeHMfl OT ABBAeHMfl. 
CoflepxaHne b BbicoKOSHepreTMHecKwx TOnriHBax KpncTannM- 
HecKwx BB n MeTaruiMMecKiix ropioMMX Haicna/ibiBaeT cboh oco- 
öeHHOCTM Ha npouecc ropeHMa, CHwxenvie aaBncmviociw cko- 
pocTM ropeHMfl OT .naB/ieHna b TaKwx TormHBax AocwraeTCfl 
BBeaeHHeM b wx cocTae cnoxHbix opraHWMecKMx KOtvmneKCOB 
CBHHU,a H Mean MAH KOMÖMHWpOBaHHblX KaTaPM3aT0p0B HOOp- 
raHMHecKOki npuipoAbi. TonnwBa wcnonb3yiOTCfl b cwcTeiviax 
«riesopa», «Kmtoaob», «PpaHb» m AP-

CneuManbHbie Ton/mea.
rina3MeHHbie ron/insa hmoiot 6onee BbicoKyio, mom paxer- 

Hbie Tonnnsa (b 10000 pas) aneKTponpoBOAHOCTb npoflyKTOB 
cropaHWfl 3a enei coAepxaHna b cocraBe MOHWSMpyiomeìi 
AOÔaBKH w 6onee BbicOKOÜ TeMneparypbi npoAyxTOB cropa- 
HM9, oóecneHHBaeMoií BbicoKMM coAepxaHMeM KwcnopoAa b 
cocTase h ropeHMeivi BbicoKOTennoTBOpHbix ivieTannoB. Taxwe 
TonnnBa npi/iMenatoTca b MTA-renepaTopax.

EecnaaMeHHbie ron/inaa npnMeH4K)TC4 b aBwauMOHHbix pa- 
Keiax zviH MCxnK)HeHHfl nnaMeHM 3a connotvi paKeTHoro Aßwra- 
Tena. Ha/iMHne Taxoro nnaMenn cnocoßcTByeT nonaßaHwo b 
BO3Ayxo3a6opHMK ABwraTeneíí caMonera rasos c BbicoKOñ tom- 
nepaTypoii, hto npuiBOAWT k noMnaxy (cpbiB ra3OAHHaivinHe- 
ckoü ycTOÍÍMMBOCTM KOMnpeccopa) h rnoxHei ABHraienb.

CHMxeHne TeivinepaTypbi npoAyKTOB cropaHwa 3a cotuiom 
paKeTHoro ABHraTenst o6ecne4HBaeTca cnepHanbHbiMM ao- 
SaBKaMM (coeAWHeHWfl 1 rpynnbi nepMOAHHecKOùi CHCTeMbi 
MeHAeneesa), HHrn6npyiotAHMM qenHbie peaKu.nn AOOKHcne- 
HMB ymepoAa h BOAopoAa b nopoxoBbix rasax Ha BO3Ayxe. 
Mcnorib3yiOTCfl b cncTeiviax C-5, C-8, C-24. 

metals. Combined catalysis has proved most effective. The 
propellants are used in the following systems: Grad, Uragan, 
Zapad, Prima, Dozhd, Damba, Ogon, Udav, Tunguska, 
Krasnopol, Santimetr, Smelchak etc.

High energy rocket propellants. Such propellants con­
tain additives of high-power explosives (hexogen or 
octogen), or flammable Al-Mg alloy powders to increase 

their. The propellants are used in the following systems: S- 
200, 4K 60, N-351 III, DTR 1.02, DTR 2.02 etc.

High energy lower burning rocket propellants. In these 
fuels, the burning process requires a non-conventional 
approach because of high-power explosives added to 
increase the performance index. To lower the rate-vs-pressure 
dependence, such fuels require complex organic copper/lead 
or combined mineral catalyst additives. The propellants are 
used in the following systems: Pechora, Kitolov, Gran etc.

Special-Purpose Fuels.

Plasma fuels feature much higher (by factor of 10,000) torch 
electric conductivity compared to rocket propellants because 
of a ionizing additive and higher burning temperature reached 
by adding high calorific value components and by high oxygen 
content. Such fuels are used in MGD power generators.

Flameless propellants are used in air-lauched missiles to 
avoid exposing the carrier to the torch as the missile is 
launched as high-temperature gas flowing through air intakes 
into the power plant might result in surging and in-flight flame­
out. In these systems, special additives derived from members 
of Group 1 of the periodical system are responsible for lower­
ing the temperature behind the missile’s nozzle. These addi­
tives inhibit additional carbon and hydrogen oxygenation in the 
air/gas mix behind the missile. The propellants are used in the 
following systems: S-5, S-8, S-24.
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ÏBepflbie paKeTHbie Tonnnsa m aapbiBHaTbie BemecTBa Solid rocket propellants, fuels, powders, explosives

TexHOJiorwHecKMÎi npoqecc n3roTOBJieHna 
w nepepaóoTKM ôa/inucTWTHbix TBepßbix 
paKeTHbix TonnnB
((pryn «vli/jt «cok>3»)

Co3flaHHa9 b 40-x roflax HenpepbiBHan TexHOnornn 6annw- 
CTHTHbix paxeTHbix Tonnine A/m cuoreM 3annoBoro orna b Te- 
HeHne nocneflytoujiMX 50 ner 6bina KapAMHanbHO ycoeepuieH- 
CTBOBaHa b HanpaBneHMu OesonacHoro maroTOBnenun 3apn- 
AOB AHaMeTpOM AO 1000 MM M3 BblC0K03HepreTHHeCKMX MO- 
AM<t>mj,npoBaHHbix paxeTHbix toobhb, coAepxomux MOiAHbie 
B3pbiBHaTbie BemecTBa m MeTannuHeckoe ropKtaee.

Ballistite solid rocket propellants 
production and processing 
technology
(FGUP FTsDT Soyuz)

The continuous ballistite solid rocket propellant production 
technology originally developed in the 1940s for multiple 
launch rocket systems has gone a long way of improvement in 
the following 50 years toward today’s safe technology of pro­
duction of charges of high-energy modified rocket propellants 
containing powerful explosives and metal fuel, up to 1,000mm 
in diameter.

ABTOMaTwanpoBaHHasi BbicoKonpon3BOAMTenbHan HenpepbiBHan TexHonoruq AByxocHOBHbix tohbub 
Automated high-efficiency continuous double-base propellant production technology

ynbT ynpaBneHua 
Control board

KasecTBo 
Quality

3BM 
Computer

3BM 
Computer

SaBepweHue 
End

10

riycK 
Start

1 - noaroTOBKa w AO3upoBaHue KBB
2 - npnroTOBnenne CMecew
3 - noaroTOBKa cbinyuux KOMnoweHTOB
4 - CMeuieHne
5 - noaroTOBKa n flosnpoBaHwe semecTB
6 - noaroTOBKa CMecn nA<t>
7 - KOMnneKTauns
8 - OTXUM
9 - nnacTn<t>wKauwn
10 - <|>opMOBaHne

1 - explosive preparation and dosage
2 - mixture preparation
3 - granular components preparation
4 - mixing
5 - components preparation and dosage
6 - plastifier mixture preparation
7 - integration
8 - water removal
9 - plastfication
10 - shaping

MuKponpopeccop 
Microchip

MuKponpopeccop 
Microchip

MnKponpoueccop 
Microchip

BeaonacHOCTb 
Safety

CoBpeMeHHan TexHono- 
rnn BPTT óasnpyeTcn Ha 
nocneAHwx HayiHbix aoctm- 
xeHHnx b oönacTn mhtch- 
cw<i>nKaLJiMH TexHonornHe- 
ckhx npopeccoB m 6e3O- 
nacHOCTM nepepaöoTKw 
BbicoKO3HepreTMHecKnx 
komhosmamm:

- npuMeueHne <t>n3WHe- 
CK14X MeTOAOB MHT6HCM<t>M- 
Kau,MM xMMUHecKoro npo- 
pecca HMTpOBaHHB 3<t>HpOB 
no3Bonnno coKpaTHTb Bpe- 
M9 npopecca c 3-4 eacos ao 
60-80 c, a 3arpy3Ky Bcex

TexHonorHHecKas cxeivia AnpexTMBHoro 
aBTOMaTuawpoBaHHoro npouecca nepepaSoTKki Maccsi 
Schematic of automated propellant mass processing

TexHonornHecKnx 4>a3 npo-
M3BOACTBa - c 1500-1800 Kr ao 20-30 Kr HHTpo3<t>npa;

- ncnohb3OBaHne rnApOAHHaMHHecKnx pexnMOB oöpaöoTKM 
nnacTM<t>npMpoBaHHOii nonriMepHoii ochobbi c onTMManbHbiMM

The current production 
technology of ballistite solid 
rocket propellants is based on 
the results of latest research 
in intensive technological 
processes and safety of high- 
energy compound handling:

- due to physical intensifi­
cation of the chemical 
process of ether nitration, the 
process shortened from 3hr 
to 4hr to 60-80sec, while the 
maximal one-time load of 
nitrate ether went down to 20- 
30kg from 1,500-1,800kg;

- innovative hydrodynamic 
processing of the plastified 

polymer base with optimized modes of capillary impregnation and 
diffusion transport of the plastifier agent into the intermacromole- 
cular space of the polymer changed the physical and chemical 
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SHepreTMHecKue KOHfleHcupoeaHHbie cMcieMbi Condensed energy systems

pexnrviaMM KanMnaapHOM nponkiTKn m AM4><t>y3MOHHOM Tpanc- 
nopTupoBKn nnacTn<|)MKaTopa b MexMaKpowoneKynapHoe 
npocTpaHCTBO nonrnviepa no3BO.nM.no cyiyecTBeHHO M3Me- 
HMTb 0M3MKO-XMMMHecKyio ocHOBy toohmb, pacuiMpMB npeae- 
Jlbl TepMOflMHaMMHeCKOÍÍ COBMeCTMMOCTM CMCTeMbl H0J1M- 
Mep-nnacTM<t>MKaTop;

- paSpaÖOTKa BblCOKO3<t>0eKTMBHblX MOTOßOB K0PP03M0H- 

structures of the propellants toward a broader polymer/plastifier 
thermodynamic compatibility;

- effective corrosion protection for aluminum/magnesium alloys 
in water enabled the presence of metal fuel in bicomponent pro­
pellants, which dramatically increased their energy performance;

- catalyst desintegrators mechanically galvanize catalysts, 
which increases catalytic activity in the process;

PoTopHO-nynbcauHOHHbiH CMecMTenb 
Rotor pulsed mixer

Hom 3aniMTbi aniOMO-MarHMeBbix cnnaeoB b bo^hom cpeße no- 
3BonMna BBecTM b cocTaB flByx ocHOBHbix TonnMB MeTannMMe- 
CKoe ropiOHee m pe3K0 noBbiCMTb anepreTMKy toh/imb;

- BsefleHMe b npoqecc ,qe3MHTerpMpyiOLij,Mx annapaTOB no- 
3BonMno 3a cser MexaHoaKTMBagMM KaTa/iM3MpyioinMX cmc- 
T6M nOBblCMTb MX KaTaBMTMHeCKyiO aKTMBHOCTbJ

- C03flaHMe 3KCTpyriepOB OpMrMHaBbHOM KOHCTpyKUMM c ao-
3MpyeM0M 3HeprM6M ßMCCM- 
napMM m paapbiBOM ßeTOHa- 
UMOHHOM BOJlHbl CyiljeCTBeH- 
Ho paciiiMpM.no 3HepreTMKy 
nepepaöaTbiBaeMbix toohmb 
3a CH6T MOflMCflMKaUMM MX 
MOlßHblMM B3pblBHaTblMM Be- 
mecTBaMM m MeTaariMHecKMM 
ropiOHMM.

npoMbimaeHHaH TexHono- 
TMB Ein M PT OTHMHaeTCH yHM- 
BepcaribHOCTbio m nosBonaeT 
onepaTMBHO nepexoßMTb c 
oßHori HOMeHKnaTypbi 3apa- 
flOB Ha iipyryio, opraHM3O- 
BaTb npOM3BOflCTBO Ha 33B0- 
aax 3aprißOB pasnMHHbix 
<ÿopM M pa3MepOB.

- new original extruders with adjustable dissipation energy 
and detonation wave gap has increased energy performance 
of the propellants as metal fuel and/or powerful explosive 
additives became possible.

The technology is flexible and ensures fast transition from 
one range of charges to another and change the shapes and 
sizes of charges to be produced.

Kopnyca PATT M3 nonnMepHbix 
KOMTIO3HLlMOHHblX M3TepHaJlOB

(<t>ryn «<plujt «cok>3»)

PaöoTbi no coaßaHMio icopnycoB P/JTT m3 nonMMepHbix kom- 
no3MUMOHHbix MaiepManoB (ÓKM) Hanathi b OLUJ.T «C0103» b 

1958 r.
Ebina co3flana Hoean OTpacnb ßBMraTenecTpoeHM«, bkbio- 

HaiOLuaa aneivieHTHyio 6a3y (apMMpyioißMe sonoKHa, bohm- 
MepHbie CBaayiomMe, TennoaamuTHbie, repivieTMSMpyioiHMe 
noKpbiTMB m ap.), HOBbie TexHO/iorMHecKMe npopeccbi m cne- 
UMa/iM3MpoBaHHoe obopyqoBaHMe, a raxxe HOBbie npOM3BOß- 

Rocket solid-propellant engine 
cases made of polymer composites

(FGUP FTsDT Soyuz)

Soyuz began the development of rocket solid-propellant 
engine cases made of polymer composites back in 1958. In 
fact, it was a new sector of the national engine industry as it 
involved new materials (reinforcing filaments, polymer binding 
agents, heat-resistant coatings, sealing coatings etc.), tech­
nological processes, equipment, and production facilities con­
structed under new plans and architecture.

The first generation of rocket solid-propellant engine cases 
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ÏBepflbie paKeTHbie Tonnnea n eapbiBHaTbie BemecTaa Solid rocket propellants, fuels, powders, explosives

CTBeHHbie MOL14HOCTM, paspaôoTana MeTOflunecKaa 6aaa ana 
paCHeTOB 0 npOeKTMpOBaHHA KOHCTpyKq00.

K pabore 6bin noflK/iiOHeH uenbiü paa HayHHO-MCCJieaoBa- 
TenbCKHx 0 npoeKTHbix opraHnaapwii.

riepsoe noKoneHne KOpnycoB PflTT b KOTopbix npnMeHsmca 
KOMno3npnoHHbiM MaTep0an, paspaôaTbiBanocb ans TBepao- 
TonnuBHbix paxeiHbix KOMn/ieKCOB «Teivin», «Tewn-C», PT-1.

OcHOBHbiMw KOHCTpyKTWBHbiMM anewieHTaMH 3T0r0 nOKOneHHA 
KOpnycoB óbirin nnauHflpHHecKne oôojiohkm 03 CTeKJionnac™- 
Ka TKaneBow HaMOTKM 0 npncoeanHsieMbie k hch nepeanee 0 
connoBoe aH0iaa, n3roTOB.neHHbie 03 Tpaa0u,0OHHbix MaTep0- 
anoB (cTanb 0/10 T0TaHOBbi0 cnnae).

B flanbHetiujeM 6bina paspaboTana Hosaa Texnono™« 
03roTOBneH0A KOpnycoB - npoaonbHO-nonepeHHan Ha- 
MOTKa (nnH), cyib KOTopoüi cocToana b tom, hto oôonoH- 
Ka HaiviaTbiBa.nacb Ha onpaBKy He nonoTHaivm TKaH0, a oa- 
HOHanpaBneHHbiMH neHTaMH 03 cïei<noH0T0. 3to oo3bo- 
n0.no onT0ManbHO KOHCTpy0poBaTb oôonoHKy, noa60paa 
cooTHOiBeH0e apivinpyioinero MaTepnana b npoflonbHOM 0 

that resulted from this concerted effort of several research 
institutions were bound for the Temp, Temp-S and RT-1 solid­
propellant missile systems.

The first filament-wound engine cases were cylindrical made 
of whole-length-wound fiberglass with conventional (steel or 
titanium alloy) front and nozzle bottoms.

Next generations were made under a new technology, , in 
which the case material was shaped into threads, rather than 
wide sheets, and was wound onto the blank in various direc­
tions and quantities. This enabled the engine case to with­
stand different strains in different points and in the lateral and 
transverse directions.

The first second-generation case made under the mixed lat- 
eral/transverse winding technology was the case of the engine 
powering the Temp-2S intercontinental ballistic missile.

The new cases had to feature as low deformation properties 
as possible, had to withstand long-term stress at high temper­
atures as the fuel polymerized, and had to have different layers 
to prevent the migration of propellant plastifiers and to provide 
interface between the propellant and the case.

Mixed lateral/transverse winding engine cases were 
employed in many Russian-designed rockets and missiles: 
15Zh42, its derivatives 15Zh45, 15Zh48, 15Zh53, and 15Zh57. 
The engine powering the first stage of the currently operational 
Topol intercontinental ballistic missile has the case made by 
this technology as well.

In theater-level rocketry, such cases were used in the Oka 
missile system and in the 5S73 and 9D128 missile defense 
systems.

In the early 1970s, the experience and the technology were 
extensive and upgraded enough to begin the production of the 
third generation of “cocoon” whole-wound engine cases.

Spiral winding ensured dramatically better weight character­
istics and shape flexibility to accommodate the engine inside 
the missile as efficiently as possible. The new spiral winding 
technology required a new binding agent and new winding 
equipment, which effectively led to a new production facility.

The strongest line of basic and applied research at that time 
was scientific justification of criteria for material effectiveness, 
optimal technological processes, connections between

KonbqeBOM HanpaBneH0ax 
B COOTB6TCTB00 C fl60CTBy- 
K3LU0M0 HanpnxeH0aM0.

nepBOii OnblTHO-KOHCTpyK- 
TOpCKOii paapaÖOTKOii KOp- 
nycoB Bioporo noKoneHHS, 
03roTaBn0BaeMbix MeioaoM 
nnH, 6bin0 CTeKnonnacT0KO- 
Bbie Kopnyca c 3apaaoM 03 
TBepaoro Tonrmea k MBP 
«Teivin-2C».

K KopnycaM npeatABnanca 
pw HOBbix Tpe6oBaH0ii - xe- 
CTKO HopMHpyeiviaa ae<t>op- 
MaT0BHOCTb, CnOCOÖHOCTb 
Bbiflepx0BaTb an0TenbHbie 
Harpy3K0 np0 noBbiiueHHbix 
TeMoepaiypax (b npoqecce 
nori0Mep03aq00 Tonn0Ba), 
Han0H0e b Kopnyce cneq0- 
anbHbix cnoes, npeaoTBpa- 
maiomHx M0rpau0io nnacT0- 
00KaTOpoB 03 TonriHsa, a 
TaKxe cnoeB, cnyxamnx ana 
CKpenneH0a Tonn0Ba c Kop- 
nycoM.

Kopnyca, 03roTaBP0Bae- 
Mbie MeTOflOM nnH, Hani.n0 
ujHpoKoe np0MeneH0e b 
OTenecTBeHHOM paKew- 
CTpoeH00: nocne 15X42oh0
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SHepreTMHecKue KOHneHcupoBaHHbie cMcieMbi Condensed energy systems

nocneflOsaTeiibHO npnMeHJUincb b M0flepHM3np0BaHHbix sa- 
pnaHTax paxeT - 15X45, 15X48, 15X53, 15X57. YcoBep- 
LueHCTBOBaHHbiii eapiiaHT Kopnyca I CTynenn bxoaht b cocTae 
M6P «Tono/ib», HaxoAsiLueiica Ha Boopyxenmi u b HacToamee 
Bpewia.

Kpox/ie nepeHMcneHHbix chctbm Kopnyca nnH 6bmn paapa- 
öoTaHbi M Ann Apyrnx K/iaccos paxeT - onepaTMBHO-TaxTHHe- 
cxow paxeTbi «Oxa», npOTHBOpaxeTHbix chctcm (5C73,9fl128).

HaxonneHHbiii HayHHo-TexHHHecxnii aa/je/i n onbiT npoex- 
TuipoBaHHB M OTpaöoTXM xopnycoB no3Bonnnn b Hanane 70-x 
roflOB npHCTynuiTb x paapaöoTxe hoboto, TpeTbero noxone- 
HM9 penbHOMOTaHHbix xopnycoB Tuna «xoxoh».

KoHCTpyxTMBHaa cxexia xopnyca cnwpanbHOPi HawoixM 
no3BOHAna He toabxo nonyHHTb 6onee coBepiueHHbie Mac- 
coBbie xapaxTepHCTnxw, ho h BapanposaTb bholuhhmh o6- 
BOflaMM (4>opMoii) xopnyca m cnocoöoM paaMemeHum CTbi- 
xoBOHHbix LunanroyTOB, mcxoa« m3 xoHxpeTHbix TpeSoBa- 
hmìì xoMnaHOBXM b cocTaee paxeTbi. flna cnnpanbHOti Ha- 
MOTxw öbinn paspaöoTaHbi Hoeoe CBnsyomee, HOBbie Ha- 
MOTOHHbie CTaHXM H o6opyAOBanne aaa HaMOTxw. Ebino co- 
3ASHO HOBOe npOH3BOACTBO.

Ocoßoe pa3BMTne nonyHHPM 4>yHAaMeHTanbHbie n npw- 
xnaAHbie uccneAOBaHMS, HanpasneHHbie Ha HayHHoe o6ocho- 
BaHuie xpHTepuieB co3AaHnn 3<t><t>exTMBHbix MaTepuianoB, pa3- 
paöoTxy onTHManbHbix TexHonorMHecxnx npoueccos, H3yne- 
Hwe B3anM0CBB3M xapaxTepuiCTMx xopnycoB P/JTT co cboùìct- 
BaMM MarepManoB m TexHonorMHecxnMM 4>axTopaMH, 4>h3m- 
Hecxoe M MaTeMaTHHecxoe MOAennpoBaHwe npon3BOACTBeH- 
Hbix h axcnnyaTapMOHHbix npoueccos.

B 1970 r. bo BHMHB 6binn paspaöoTaHbi nepsbie obpaaubi 
apaMMAHoro Bonoxna «CBM». C Tex nop opranonnacTHX CTan 
OCHOBHbIM XOHCTpyxpHOHHblM MaTepHaPOM AAR XOppyCOB 
PflTT

3amnTa xopnyca n ero aneMeHTOB ot bo3asììctbmb npo- 
AyxTOB cropaHMB TonnriBa obecneHMsaeTC« npmvieHeHneM 
Tenno3aiAHTHbix noxpbiTnvi (T3F1).

BbiSop TennosaiAMTHoro MaTepwana Ann C03AaHnn T3F13a- 
bmcht ot ocoöeHHocTeii ero xoHCTpyxqwM ri obycnaB/iMBaeT- 
cfl xoMopexcoM TpeSoeaHHM no TennosamriTHbiM n ap03H0H- 
HbiM CBOiicTBaM, MaccoBbiM, <t>M3nxo-MexaHMHecxnM xapax- 
TepncTMxaM, TexHonorriHHOCTM n AP-

K T3n xopnycoB PflTT npeABHBnHiOTCA TpeöoBaHMS no 
coBMecTMMOc™ MaTepnana xopnyca (repMOcnoii, cwnoBaa 
oôonoHxa), aatuHTHO-xpenatAero cnoa ri TonnriBa. Ann nc- 
xniOHeHMA An<t><t>yann nnaTM<t>nxaTopoB Tonnnea b T3F1, npp- 
BOAawieri x yxyaweHMio Ae0opMaunoHHbix n 6annncTM4ecxnx 
xapaxTepMCTUx Tonnnsa b norpaHHHHOM cnoe, npnMeHmoTCfl 
anacTOMepbi Ha ocHOBe <$>TopxayHyxoB n xayHyxo-CMonaHbix 
xoMno3Munii mam 3xpaHnpyK>LAne cnoH n3 TOHxocnoriHOM Me- 
TannMHecxoii nneHXM.

engine case properties and materials and technology factors, 
and physical and numerical simulation of production and 
maintenance processes.

In 1970, the National Railway Car Research Institute came 
up with the SVM aramide fiber which since then has been used 
as the basic rocket solid-propellant engine case material. The 
case and its elements are protected from the torch impact by 
special heat-resistant coatings.

Materials to be used in heat-resistant coatings have to 
match the specific design and have to meet many heat insu­
lation, erosion, weight, mechanical, workability, and other 
requirements. Notably, an important requirement is the com­
patibility of the engine case material (the sealing layer and 
the pressure outer layer) with the protection/interface layer 
and propellant material. Fluorine rubber- or rubber-resin- 
based elastoplastics or thin metal films are used to prevent 
diffusion of propellant plastifiers into the heat-resistant coat­
ing, which could deteriorate the properties of the propellant 
interface layer.

Heat-resistant coatings of engine cases are made primarily 
of materials based on rubbers with heat-resistaint resins and 
various filling agents. The heat-resistant coatings can be 
applied as the case is being produced, which ensures tight 
coupling between the two.

Main cases of modern rocket solid-propellant engines are 
made with special equipment by winding reinforced fiber 
threads pre-impregnated by the polymer binding agent or with 
online impregnation.
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ÏBepflbie paKeTHbie Tonnusa m aapbiBnaTbie BemecTBa Solid rocket propellants, fuels, powders, explosives

Ana T3fl KOpnycoB Hawôonbtuee npuMeHenne HaiuriM ana- 
CTHHHbie Maiepnajibi Ha ocHose Kaynyxoe, coBMemeHHbix c 
TepMOCTOMKMMM CMOnaMM M HanOBHMTenAMM.

TexHonorwHecKHùi npouecc HaneceHMA T3f1 Ha Kopnyca no- 
3BonseT coBMecTHTb TexHonorMHecKMe onepaqMM MsroTOBne- 
HH9 T3n c KopnycoM, oôecneHMBas mx Ha/iexHoe KpenneHMe.

HaroTOB/ieHMe cmpobbix oßononeK KopnycoB PflTT m3 flKM 
npOM3BO,B,MTCa M6T0A0M H3MOTKM Ha CneqMaPM3MpOBaHHOM 
oöopyßOBaHMH oßHOHanpaB-neHHoro apiviMpytoiyero MarepH- 
ana c ero npeABapMTenbHOii mpm OAHOBpeMeHHOM nponnTKOM 
nonniviepHoro CBAsyiomero no «cyxoMy» mpm «MOKpoMy» cno- 
co6y.

Hanôonee yHMBepcanbHbiMM b HacTonipee Bpeivia abpaiot- 
cs CTaHKw OTenecTBeHHoro npoM3BOACTBa flan cnnpa/ibHOùi m 
TaHreHunanbHOM hbmotkm c nporpaMMHbiM ynpaeneHMeM 
MOflern Ky. TaKwe TexHonorwn no3BonaiOT cosflasaTb Kopny- 
ca PflTT c njMpOKMM pa3HOo6pa3neM <j>opM, paaiviepOB m skc- 
nnyaTapMOHHbix xapaKTepMCTMK.

Bbiôop onTMManbHbix cbomctb apMMpyiotAMx MaiepnanoB 
onpeitenaeTCA ochobhbimm Harpy3Kaivin, .qeiicTByioiuMMi/i Ha 
KOHCTpyKpmo, m HeoôxoAMMOCTbK) paapaôoTKn Kopnyca PflTT, 
oönaxtaiomero MMHMManbHOM Maccoii. AKTyanbHO npuiMene- 
Hwe BbicoKonpoHHbix apaMMßHbix m ymepoflHbix bojiokoh.

CB93ytOLuee npvmaeT IÌKM MOHOPMTHOCTb, cnocoôcTByeT 
paBHOMepHOMy pacnpeaeneHmo Harpy3KM Mex<Ay BonoKHa- 
MM, onpeflenqeT ypoeeHb paôoswx Teivineparyp m AP- Haw- 
60/ibLuee npmvieHeHne HauuriM nonwviepHbie CBasytoipne Ha 
ocHOBe anoKCMAHbix coeAUHeHMM, oönaAaiomnx ujmpokmmm 
B03M0XH0CTAMM M0fln4>MKamiW COCTaBa KOMHO3MUMM c 
BbicoKMMM MexaHWHecKMMH xapaKTepMCTMKaMM m Tenno- 
CTOtiKOCTbio, flOCTaTOHHO bbicokom aAresMeii k BonoKHaM m 
cpaBHmejibHO HeBbicoKWMM TeivinepaTypaiviM OTBepxflennn 
c MHHMManbHon ycaAKOM. Mcno3b3OBa- 
Hne BbicoKOTennocTOÜKMX cesayiouiMX 
no3BonneT noBbicwTb MaccoByio a<t>4>eK- 
tmbhoctu KopnycoB PflTT 3a enei 
yMeHbiueHH9 tojilumh ITKM m T3F1 cnno- 
bom oôopohkm npM coxpaHeHwn Hopivia- 
tmbhoto aanaca hpomhoctm.

C Hasana 70-x toaob m no HacToaiuee 
BpeMA <t>ryn «<t>UQT «C0103» RBnaeTCs 
OflHMM M3 paspaôoTHMKOB Kopnycos 
KpynHoraßapMTHbix PßTT B KOonepauMM 
c pa3pa6oTHHKaMM paxeTHbix KOMnneK- 
COB co3ßaHbi Kopnyca atia paKer 15X48 
(III CTyneHb), 15X58 (I m III CTyneHM), 
15X59 (I m II CTyneHM), 3M65 (III CTy­
neHb), 15X60 (Il m III CTyneHM) 15X65 (I m 
III CTyneHM).

Hapn/iy c KpynHoraSapMTHbiMM Kopny- 
caMM PflTT paapaôoTaHbi ABMrsTenM 
cnepManbHoro HasnaneHMA ajir kocmm- 
HeCKMX OÔbeKTOB CepMM «9HTapb» M 
«MOPHMil», Tfle OHM 33M6HMPM npMMe- 
HPBüJMeest psHee pejibHOMeTsnriMHecKMe 
ABMrsTePM. FlpMMeHeHMe F1KM b Kopny- 
cax ABMrsTeneM chmsmpo mx naccMBHyio 
Maccy, HTO no3BO.riM.no cooTBeTCTBeHHO 
yBenMHMTb Maccy nonesHOM Harpy3KM, 
BblBOflMMOM H3 OpÔMTy.

B coryn «OLWT «C0103» paapaôoTaHO m 
BHeApeHO B CepMMHOe npOM3BOACTBO 60- 
nee 40 KOHCTpyKUMM KopnycoB M3 Fl KM 
Ann PflTT pa3PMHHOrO Ha3HaHeHMA.

KoHCTpyKTopcKne m TexHonorMHecKMe 
paÔOTbl no CO3ASHMIO BblC0K0a4><t>eK- 
TMBHblX K0Mn03MUM0HHblX MSTepManOB, 
npoBeASHHbie b MHCTMTyTe, abmpmcb 
ôonbtiJMM BKnaAOM b co3AaHMe m pa3- 
BMTMe HOBOM OTpaCPM OÔOpOHHOM T6X- 
HMKM.

Currently the KU equipment series ensures the highest 
production flexibility. These machines can be applied to 
make engines of various shapes, sizes, and performance 
factors.

The reinforcement material is selected according to the 
main type of load; the lightest material is selected if several 
materials are equal by performance. Currently aramide and 
carbon fibers are considered the best for that purpose.

The binding agent makes the engine case monolithic, 
ensures uniform fiber-to-fiber strain distribution, determines 
the operational temperatures limits etc. Epoxy binding agents 
are currently considered the best for that purpose as they fea­
ture high mechanical characteristics, heat resistance, fiber 
adhesion, and relatively low solidification temperatures and 
minimal contraction factors. Heat-resistant binding agents 
ensures higher weight efficiency of engine cases die to thinner 
walls and heat-resistant coatings without affecting the case 
strength.

Since the 1970s, Soyuz has been a leading producer of large 
rocket solid-propellant engines and has contributed to 
engines for such missiles as the 15Zh48 (third stage), 15Zh58 
(first and third stages), 15Zh59 (first and second stages), 
3M65 (third stage), 15Zh60 (second and third stages), and 
15Zh65 (first and third stages).

In the Yantar and Molniya spacecraft, the new special poly­
mer engine cases replaced the old full-metal ones, which 
made the engines lighter and accordingly enabled the space­
craft to carry more payload.

All in all, Soyuz has developed and fielded over 40 polymer 
case types for rocket solid-propellant engines. Its contribution 
to the materials and technology research earned Soyuz a 
strong reputation in the defense industry community.
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SHepreTMHecKue KOHfleHcupoeaHHbie cMcieMbi Condensed energy systems

3apaabi TPT aha cwcTeM 
paKeTHoro Boopyxenn«

Solid rocket propellant charges for 
operational rocket and missile systems

(a>ryn <«dluit «cok>3») (FGUP FTsDT Soyuz)

oryn «cpUAT «Cok)3» paapaßorana 0 caana b aKcruiyaTaumo 
öo/ibiiiaq raMMa sapa^OB TPT k paxeTHbiM flsnraTen^M chctom 
0 KOMHJieKCOB flDSt BCeX BMflOB B00pyX6HHblX CMP 0 pOflOB 
boííck. Mx MaccoBbie xapaKTep0CT0K0 03MeH3iOTCs ot rpaMMOB 
Ao HecKonbKHx pecPTKOB TOHH. TsepflOTonnHBHbiM sapsfl b pe- 
warameii CTeneH0 bpmaot Ha 3KcnnyaTau0OHHbie 0 t3kt0ko- 
T6XH0H6CK06 XapaKTep0CT0K0 paKCTbl 0 KOMRJieKCa B LieaOM, 
HaflexHOCTb, öesonacHocTb, öoeroroBHOCTb, rapaHi00Hbi0 
CpOK 3KCnnyaTaU00, CTO0KOCTb K BHetUH0M BO3Ae0CTB0SlM, no- 
BefleHHe b HeuiTaTHbix c0Tyau0ax. PaxeTHbie AsnraTeriH, 0c- 
nopb3yraiA0e SHeprnra TBepAoro Tonnnea, Hauj/10 car/rae tunpo- 
Koe np0MeHeH0e SnaroaapA 0x cneflyratuHM npe0MymecTBaM:

- BbicoKaa HaftexHOCTb 0 öesonacHocTb Ha Bcex aianax 
X03H6HHOrO U,0Kna;

- nocTOPHHaa roTOBHOCTb k nycxy;
- OTcyTCTB0e Heo6xoA0MOCT0 nposefleHHa pernaMeHTHbix 

paöoT;
- paöoTocnocoÖHOCTb b iii0poKOM TeMnepaiypHOM anana- 

3OHe ± 50 °C 0 OTHOC0Te.nbHO0 B/iaxHOCT0 ao 98 %, ctoíí- 
KocTb k BO3Ae0CTB0ra arpecc0BHbix cpefl;

- AP0TenbHbi0 cpoK 3KcnnyaTap00, b tom H0cne npebbisa- 
H09 b ycnoB09x opÖHTanbHoro noneTa PATT chctgm kocm0- 
MecKoro Ha3HaHeH0n;

- OTCyTCTB0e Heo6xOA0MOCT0 CO3flaH09 0CKyCCTBeHHO0 
rpaB0Tap00 np0 3anycKe PATT Ha op00Te;

- nOBblLUeHHaa CTOiÍKOCTb K BH6LUH0M BO3A60CTB03M, B TOM 
H0cne 0OH030pyraiA0M 03nyHeH09M 0 <|>aKTopaM kocm0H6cko- 
ro npocTpaHCTBa;

- BbicoKan HaaexHocTb sanycxa AB0raTenn b ycnosnax 
myöoKoro saKyyMa;

- BbicoKan TnroBOopyxeHHOCTb, o6ecneH0Baraiuaa bo3- 
MOXHOCTb AOCT0X6H09 33AaHH0r0 ypOBHA T9T0 0 pacxofla 
npoflyKTOB cropaH09 b aecsTbie 0 &axe coTbie 00/10 cexyHAbi, 
HTo ABJiaeTcn onpeAe/inratuHM /yin pw 3eH0THbix KOMnneK- 
coB, C0CTeM npoT0BopaxeTHO0 oöopOHbi, C0CTeM aBap0ÍÍHO- 
ro cnaceH09 3K0naxeCi nnnoTHpyeMbix kocm0H6CK0x komo- 
neKCOB 0 AB0raTene0 ma/koh nocaAX0 OTAenneMbix 6/iokob 
KOCM0H6CK0X annapaTOB.

CTpaTerMHecK0e paxeTHbie 

KOMn/iexcbi.
B 0CTop00 pa3B0T09 cTpaTer0He- 

CK0X paxeTHbix KOMnneKCOB onpepe- 
raraujast ponb np0Hap/iex0T paxeT- 
HbiM Tonn0BaM. Ot xapaKTep0CT0K 
Tonane 3aB0C3T xon0HecTBO CTyne- 
Heii, AanbHocTb CTpenböbi, 3a6pacbi- 
BaeMaa 0 CTapToeae Macchi, 3Kcnny- 
aTau,0OHHbie CBOñCTBa, b tom H0cne 
ÖesonacHocTb, 3Konor0Hecx0e noxa- 
3aTen0, a Taxxe ctohmootb. Tonnwea 
b 3HaH0TenbHO0 Mepe onpeAermraT 
C0CT3B 0 xapaKTep0CT0K0 HaaeMHO- 
ro o6opyflOBaH09 KOMnnexcos, 0h- 
xenepHbix coopyx<eH00, Aopor, moc- 
TOB B nO30U,0OHHOM paCÍOHe, C0CT6- 
Mbi 3KcnnyaTai400 0 Soesyra 3<t>cf>eK- 
T0BHOCTb. np0MeH6H0e CPTT B CTpa- 
Ter0HecK0x KOMnneKcax no3Bor10.no 
ysen0H0Tb 0X HayexHOCTb, noxapo- 0 B3pbiBo6e3onacHOCTb, 
óoeroTOBHOCTb, x0BynecTb b no30u,0OHHOM patrone (3a cneT co- 
3A3H09 nOAB0XHblX KOMOJieKCOB) 0 Ha TpaeKTOp00 noneTa (3a 
CHeT coKpameHon axT0BHoro ynacTKa), a TaraKe 3HaH0Te/ibHO yn- 
pocT0Tb cocTeMy 3KcnnyaTau,00, yMeHbiuoTb KononecTBo arpe- 
raTOB HaaeMHoro oßopypoBanon 0 oHxenepHbix coopyxenoo, 
H0CJieHHOCTb SoeBbIX paCHeTOB 0 TpaBMaT03M J10HHOTO COCTaBa.

Soyuz has developed and fielded a wide range of solid rock­
et propellant charges - from several grams to dozens of tons - 
for rocket and missile systems operational with all armed serv­
ices of the national fighting force.

The solid rocket propellant charge is a crucial factor of suc­
cess in planning rocket’s critical operational and maintenance 
performances such as reliability, operational safety, alarm 
response time, service life, immunity to external impact, and 
margin of safety. Rocket engines powered by a solid propellant 
are most popular because of the following properties:

- high reliability and safety at all technological stages;
- permanent launch readiness status;
- no-maintenance capability;
- broad operational temperatures limits (± 50 °C), high oper­

ational humidity limit (98 %), immunity to aggressive sub­
stances;

- long service life, including in the outer space;
- no need to build gravity under in-orbit launch conditions;
- high immunity to ionizing radiation and other factors spe­

cific for the outer space;
- reliability in ultrahigh vacuum;
- high thrust-to-weight ratio ensuring fast thrust and con­

sumption buildup (hundredths to tenths of a second) - a char­
acteristic critical for surface-to-air missile systems, missile 
defense systems, manned spacecraft rescue systems, and 
cushioned landing engines of spacecraft.

Strategic missile systems.

Propellants have been a decisive factor in the development 
of strategic missile systems. Propellants determine the num­
ber of stages, the range of fire, the launch weight, the payload, 
and various maintenance performances, notably safety, envi­
ronmental impact, and cost. The choice of the propellant is 
also crucial for the planning of ground installations used with 
missile systems; roads and bridges within the range of their 
mobility; and decisive in its maintenance and combat perform­
ance. The use of solid rocket propellants in strategic missile 
systems made the latter more reliable, safe, combat-ready, 

and survivable - on land due to 
higher mobility and in flight due to 
shorter active stage. Maintenance 
became less complex, less expen­
sive and safer as well.

In Russia, Soyuz is the leader in 
solid rocket propellants, powders, 
charges, and cases for various 
weapons systems. It controls more 
than 85% of the charge and over 
60% of the sustainer engine case 
market for strategic missiles; it has 
developed seven of 11 high-ener­
gy mixed solid rocket propellant 
formulas; another two were made 
together with FNPTs Altai. In cur­
rently operational rocket solid-pro­
pellant sustainer engines, Soyuz’s 
formulas are decisive in achieving 
maximal , prinadlezhat naibolshie 
dostizheniya po znacheniyam per­

formance index, density, and energy efficiency.
Moreover, all generations of Russian-designed strategic 

missiles have been powered by Soyuz’s powder-based high- 
pressure gas containers and special engines. Soyuz products 
cover the following range of missile operations:

- silo hatch opening;
- pre-launch missile elevation;
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ÏBepflbie paKeTHbie Tonnwea w eapbiBnaTbie BeinecTBa Solid rocket propellants, fuels, powders, explosives

B OTenecTBeHHOM paKeTOCTpoemin OlfflT «C0103» npoiHO 
3aHHMaeT Meera Beßymew qbtopwtsthom opraHH3aunw Poc- 
cmm no paapaôOTKe TsepAbix tor/imb, nopoxoB, sapaaos n 
KopnycoB flna paannHHbix cucTetvi opyxna.

<t>LWT «C0103» npHHaflnexMT BaxHaa ponb b aneproobec- 
neneHnn noKoneHMvi cTpaTervtHecKux paxeTi ôooee 85 % 3a- 
paflOB m ôonee 60 % KopnycoB MapmeBbix PßTT ana TBepflO- 
Ton/iMBHbix CTpaiernHecKnx paxeT co3AaHbi OLlflT «Coioa». 
H3 11 peuenïyp, npmvieHeHHbix b hmx BbicoKO3HepreTH4e- 
ckmx CMecesbix TsepAbix torrhb, 7 pa3pa6oraHbi b OUQT 
«Cok>3» h ¿tee - b coaBTopcTBe c cpHFlU, «AnTaùi». B npnHATbix 
Ha Boopyxenne MapweBbix PflTT, cocTasaM, paapaôoTaHHbiivi 
<t>UUT «Cok33», npMHaAnexaT Han6onbLune AOCTMxeHMa no 
3HaHeHnaM yAenbHoro wMnynbca, r/iothoctm, aHeproiviacco- 
BOMy coBeptueHCTBy.

- springboard launch of container-launched missiles;
- separation of the discarded sabot;
- in-flight steering;
- sustainer engine nozzle extension gauging;
- pitch, yaw, and roll in-flight stabilization;
- deceleration of jettisoned stages;
- separation and withdrawal of the payload fairing;
- extension to the mission-specified range of fire;
- avoidance maneuvers;
- warhead steering (in multiple independently targetable re-entry 

vehicle systems) and their individual avoidance maneuvers (in 
maneuverable independently targetable re-entry vehicle systems);

- rotation stabilization in flight;
- organized in-attack protection against enemy missile 

defenses.

ynacTue <t>LWT «Cok>3» b cosabhmm CTpaTerwHecKux paxeTHbix KOMnneKCOB 
FTsDT Soyuz’s contribution to strategic missile capability

PaxeTa «Tewn-2C» «riMOHep»

«OwoHep yrrx»

pt-23 yrrx 3M65 «Tonojib» «Tonojib-M»

5XPK tuny

nAAbi, ay bc, 
ach

RAA noiibeMa. 
RAA CTapra, 

AY BC. 6 ACH

HAA noflbeMa, 
HAA CTapTa, 

AV BC, 10 ACH

RAA crapTa, 
11 ACH

RAA KpblUJKW 
tuny, RAA, CTapTa, 

12 ACH

RAA CTapTa RAA noflbewa 
RAA CTapTa, 

AV BC, 6 ACH

RAA KpblUJKW LLIRX 
RAA noAbewa, 

RAA CTapra, ARP, 
11 ACH

3apHAbi I, II, III CT. 1, II CT. II. Ill CT. II, III CT. III CT. I, II, III CT. 1, II. Ill CT.

Kopnyca I, II. Ill CT. 1, II CT. Ill CT. Ill CT. Ill CT. I, III CT. 1, III CT.

rofl npUHHTMH
Ha BoopyxeHne 1975 1976(1980) 1989 1990 1984 1985 1997

Rocket/ 

missile

Temp-2S Pioner

(Pioner upgrade)

RT-23 upgrade 3M-65 Topol Topol-M

BZhRK ShPU

Soyuz high 
pressure gas 
containers, 
onboard systems 
servo, auxiliary 
engines

elevation high 
pressure gas con­
tainer, launch high 
pressure gas con­

tainer, onboard 
systems servo, 6 
auxiliary engines

elevation high 
pressure gas con­
tainer, launch high 
pressure gas con­

tainer. onboard 
systems servo. 10 
auxiliary engines

launch high 
pressure gas 
container, 11 

auxiliary 
engines

silo hatch high 
pressure gas con­
tainer, launch high 
pressure gas con­
tainer, 12 auxiliary 

engines

launch high 
pressure gas 

container

elevation high 
pressure gas 

container, launch 
high pressure 
gas container, 
onboard sys­
tems servo, 6 

auxiliary engines

silo hatch high pres­
sure gas container, 
elevation high pres­
sure gas container, 

launch high pressure 
gas container, arc­

suppression coil, 11 
auxiliary engines

Soyuz charges first stage, sec­
ond stage, third 

stage

first stage, sec­
ond stage

second stage, 
third stage

second stage, 
third stage

third stage first stage, 
second stage, 

third stage

first stage, second 
stage, third stage

Soyuz engine 
cases

first stage, sec­
ond stage, third 

stage

first stage, sec­
ond stage

third stage third stage third stage first stage, 
third stage

first stage, 
third stage

Commissioning 1975 1976(1980) 1989 1990 1984 1985 1997
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SHepreTMHecKue KOHfleHcupoeaHHbie cncTeivibi Condensed energy systems

Bee noKoneHMA CTpaTernHecKnx paKeT ocHatneHbi nopoxo- 
BbiMU axxyiviynATopaMM asbaohma (DA/Jamm) n ABMraTensMM 
cnepnanbHoro HaaHaneHna (ßCH), paspaboiaHHbiMM b <t>UAT 
«C0103». B coBOKyoHOCTM OHM obecneHMBaxjT 3HepreTMXOM 
uenbiui paa onepapnii b npopecce aBTOMaTnanpoBaHHOii 
noATOTOBKM, nycKa n noneia paxeT, b tom Hucne:

- OTKpbiTue aatuMTHoro ycTpoùicTBa LUFiy;
- noflbeM paKeT Ha noABMXHbix ny b BepTMxanbHoe no.no- 

xeHMe nepeA CTapTOM;
- MMHOMeTHbiü crapT patter W3 TPI K;
- ysofl OT nycxoBoü ycTaHOBxu cbpacbiBaeMoro noAAOHa;
- pa3BopoT paxeibi b asmviyT CTpenbSbi b noneTe;
- pa3flBMXKy connoBbix HacaflKOB MapaieBbix PflTT;
- CTa6nnn3ai4mo no xananaM TaHraxa, pbicxaHMA h «pena;
- TopMOxeHwe OTßenmomMxcs CTyneHeti;
- OT/ieneHMe m yBOA ronoBHoro obTexaTena;
- flocTMxeHMe 3a/jaHH0ìi AanbHOCTM CTpenbbbi;
- ocymecTB.neHne npOTMBonepexBaTHbix ManeepoB;
- pa3BefleHne boeBbix bnoxoe no saAai-iHOMy pauoHy peneri 

m ManespnpOBaHMe npn hx HaBeAßHMM;
- CTaönnw3amiK> boeBbix önoKOB BpaipeHweM BOKpyr npo- 

AonbHOM och pne noBbimeHMA tohhoctm CTpenbôw;
- nocTpoeHMe saipMTHbix boeBbix nopaflKOB ot cpeacTB PIPO.
B KOHpe 60-x roflOB ct>U,/l,T «C0103» Hanan MHTeHCMBHbie 

paapaôoTKM no cosashmio nopoxoBbix axxywynaTopoB aasne- 
HMA CMCTeM cTapia.

Powder-based high-pressure gas containers came to the 
fore of Soyuz’s research agenda in the late 1960s, which has 
led to a “springboard launch” concept that currently domi­
nates Russian strategic ground- and sea-launched strategic 
rocketry.

The springboard launch powered by powder-based high- 
pressure gas containers was better than the conventional gas 
dynamic launch technology as it ensured:

- longer range of fire;
- more compact launcher architecture;
- lower launch strain applied to the missile;
- lower dynamic thermal and gas impact on the launcher and 

the missile;
- lower environmental impact;
- lower post-launch ground maintenance costs.
Powder-based high-pressure gas containers can also be 

used in other systems requiring fast action, such as fast eleva­
tion of the missile in road mobile systems and emergency 
ejection of rescue boats from submarines.

In the latter application, a special gas container ejects a res­
cue boat rapidly and remotely and then deploys it on the sur­
face. The whole process takes seconds, which is a huge 
improvement over previously used 15min to 20min processes.

Soyuz’s solid-fuel energy devices are also used in liquid- 
propelled strategic missile systems and in space systems. In 
the former, Soyuz’s solid-fuel gas containers and special

CflaHbi b cepniiHoe npon3BOACTBO h Ha BOopyxeHvie 3ap«Abi Ann Bcex bmaob BoopyxeHHbix cun w poaob bomck 
Charge calculation and development: comprehensive service for the entire fighting force

TPK «ToMKa-y»
Tochka-U tactical missile

3anycK cnyTHMKa «AHiapfa»
Yantar satellite

3YP «Bonra»
Volga air defense missile

500 3apstAOB K paxeTHbiM KOMnnexcaM
23 ABMraTenbHbie ycTaHOBKM

500 rocket motor charges
23 engines

Ha ceroAHA cxetvia «MMHOivieTHoro CTapia» paxei c Mcno/ib- 
3OBaHMeM nAß npuivieHAeTCA npaxinuecxM Ha Bcex oreHecr- 
BeHHbix M5P xax cyxonyTHOro, Tax m Mopcxoro baaupoBaHMa.

MMHOMeTHbiM CTapT c Mcoonb3OBaHMeM nAA obnaßaeT 
npMHUMnManbHbiMM npeMMytAecTBaMM no cpaBHeHMio c npu- 
MeHSBLUMMMca pauee ra3OAMHaMMHecxMMM cxeMaMM CTapTa: 

engines were used to open the silo hatches, in-flight rotation 
stabilization, deceleration of jettisoned stages, and in ground 
command operations.

Soyuz has earned a string reputation for its impeccable reliabil­
ity record, though through decades of operation its products were 
often put in conditions seemingly antithetic to normal operation.

Tpynna 14 PaxeTHbie h KOCMMuecxne CMcreMbi
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ÏBepflbie paKeTHbie Tonnnea m BspbienaTbie BemecTBa Solid rocket propellants, fuels, powders, explosives

- yBennneHne aaribHOCTM noneTa paKeTbi;
- yaennHeHMe haothoctm komhohobkm b noapaxeTHOM oôbeivie;
- CHMxeHne Hana/ibHbix BoatviymeHHÎi paKeTbi npn Bbixofle 

M3 nyCKOBOM yCTaHOBKM (ny);
- MCKniOHeHMe rasoxoßOB y waxiHbix ny, hto nosBonaeT 

nOBbICMTb MX 3atHMLlJ,eHHOCTb, COKpaTMB CpOKM M CTOMMOCTb 
cipoMTenbCTBa;

- CHMXeHMe TepMOra3OflMHaMM4eCKMX BO3AeMCTBMM Ha ny 
m paxeTy;

- CHMxeHMe BpeflHbix BO3,aeMCTBMM Ha OKpyxaiomyio 
cpefly;

PaKeTHbie KOMnneKCbi CTpaTernnecKoro HasHaneHMA 
Strategie missile systems

- yMeHbtueHMe oôteMa no- 
cnenycKOBbix peMOHTHO-BOC- 
TaHOBMTenbHbix paôoT c ny

npeMMymecTBa HA/J no3- 
BonaioT Mcnonb3OBaTb ero 
TaKXe B pa3HM4HblX CMCTe- 
Max cneuMaribHoro HasHaie- 
HMA, TaKMX KaK yCKOpôHHblM 
noflbeM KOHTeMHepa c paxe- 
TOM b BepTMKanbHoe nonoxe- 
HMe nepeA CTaproM b noa- 
BMXHblX KOMnneKCaX, Bbl- 
6poc cnacaTenbHbix nnoTOB b 
asapMMHblX CMTyapMAX M3 
nOABOflHblX JlOitOK

C noMombio cnepManbHoro 
HAÆ oôecneHMBaeTca one- 
paTMBHOe M AMCTaHUMOHHOe 
BbuanKMBaHMe cnacaTenbHO- 
ro nnoTa c nocneflyiomMM 
ero pa3BepTbisaHMeM. Beca 
npopecc saHMMaeT HecKO/ib- 
Ko ceKyH/i BMecTo 15-20 mm- 
HyT b paHee npMMenneMbix 
CMCTewax.

AocTMrHyTbiH yposeHb xapaKTepncTHK HAfl 
Cartridge pressure accumulator performance

- nOBbiiueHHas MacxnposKa CTaproaoM noawunM

- yHM<t>MKaiiMsi ny npu paanMHHbix Bn«ax CTapra

- MHOTOKpaTHOCTb MCnO/lbaOBaHMA
( >10 paa)

- concealment of the launch position on the battle­
field

- one launcher for many launch types

- multiple ( >10) use capability

MaKCMMaribHbiM pacxoa raaoB, Kr/c
Maximal gas consumption, kg/sec
rioKasaienb nporpeccMBHoc™ pacxoflHOM xaparrepucTnKn
Maximal consumption progressivity factor
Tewneparypa paSonero rasa, K
Gas temperature. K
BSP
Baseline reliability factor
TCX (6ea pernaMeHTHbix npoeepoK), neT
Maximal turnaround time (no maintenance checks), years

OT 2-3 no 400-600 
2-3 to 400-600
RO 20 
20 
or 600 no 2000 
600-2,000 
6onee 0,9999 
over 0.9999 
AO 20 
20
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SHepreTMHecKue KOHfleHcwposaHHbie cMcreMbi Condensed energy systems

PaapaSoTaHHbie <t>LmT «C0103» aHeproycTaHOBKM Ha TBep- 
flbix TonjiMBax HatunH npHMeHeHHe b CTpaTemH6CKnx PK c 
xnflKOCTHbiMH paxeraMH, a Taxxe b paxeTHO-KOCMnHecKMx 
KOMnneKcax.

TBepAOTonnHBHbie flA/l,bi m flCH pa3pa6oTKH <t>Ll/l,T «C0103» 
npMMeHSUlHCb Ha XHAKOCTHblX KOMnneKCaX ABA OTKpbITMA 3a- 
mwTHoro ycTpoCÍCTBa LLiny, topmoxghha OTaenaiOLUMxcA cryne- 
Heü paxeT, CTa6nBM3apiin SoeBbix Sjiokob BpameHweM, Bbinon- 
HeHHA ynoMAHyibix Bbiuie onepapnií Ha KOMaHAHbix nyHKTax.

BbicoKan Ha/jexHOCTb n SeaonacHOCTb paapaóoTOK cpLlflT 
«C0103» noflTBepxAaeTca neTHbiMM McnbiTaHUAMn paxeT m 
MHoroneTHeui 3KcnayaTauneií, b tom Mucre b HeuiTaTHbix ch- 
TyapHAx. B npaKTMKe He 6bi.no cnyHaes aBapwií m npoHCtiiecT- 
BHÜ no 3TMM pa3pa60TK3M.

OnepaTMBHO-TaKTMHecKMe, TaKTMHecKne, aeHMTHbie m 
npyrwe KOMnneKcti.

TBepAOTonnMBHbie KOMnneKCbi onepaTMBHoro h onepaTMB- 
HO-TaKTMHecKoro Ha3HaHeHM9 «JlyHa», «Jlyna-M», «Tewn-C», 
«Tomo», «ToHKa-y», «OKa» b Tenenne Anme/ibHoro speMeHH 
HaxoAwnncb Ha BOopyxeHMM CyxonyTHbix bomck. C^aH b 3kc- 
nnyaTapHto He MMeiomníí aHanoros KOMnneKC «McKaHflep-G»

Theater-level and tactical surface-to-surface, sur­
face-to-air, and other missile systems.

The Luna, Luna-M, Temp-S, Tochka, Tochka-U, and Oka 
theater-level and tactical surface-to-surface solid-propellant 
missile systems have been operational with the Soviet and 
Russian Army for decades. Among the latest developments is 
the unrivalled Iskander-E, also powered by Soyuz's charge.

In the Navy, Soyuz has contributed to many strategic and 
tactical missile systems: 3M17, 3M65 submarine-launched 
ballistic missiles; Malakhit, Meteorit, Bazalt, Granit, Shkval 
ship-based missiles; Shtorm, Volna, Osa, Igla surface-to-air 
missiles; the Damba, Dozhd, Ogon, Liven, Medvedka, Zapad 
multiple launch rocket systems etc.

In the domain of the ground forces, including NBC forces 
and combat engineers, Soyuz has contributed to the Kub- 
Missile and Tunguska surface-to-air missiles; Grad, Grad-1, 
Uragan, Prima, Smerch, and other multiple launch rocket sys­
tems; Shmel, Malyutka, Konkurs, Shturm-S, Ataka, and 
Khrizantema antitank guided missile systems; and charges to 
guided artillery projectiles Pereplyotchik, Baklan, Burevestnik, 
Roza, Smelchak, Santimetr, Krasnopol, TOS-1, Kitolovetc.

3apnflbl K BblCOKOTOHHblM paKCTHblM KOMOBCKCaM
Propelling charges for smart surface-to-surface missile systems

TPK «ToHKa-y» 
Tochka-U tactical missile

3apnabi k seHnTHbiM ynpaenneMbiM paxeTaM 
Propelling charges for surface-to-air missile 
systems

PaspaôOTaHbi m c/iaHbi Ha Boopyxenne boück F1B0 
n BM<t> aapaflbi k 11 3yP 6nnxHero aeiicTBHH, 
cpeaHen n ôonbiuoii aarbHOCTM (ao 300 km) 
The propelling charges for 11 innovative surface-to- 
air short-, medium-, and long-range (300km) missile 
systems in service with the Army and Navy have 
been commissioned.

noBbuueHMe 3HepreTHKM 
npp MO/jepHHsauMM - Ha 16% 

With an upgrade leading to 16% 
increase in energy performance

3yp c-200 
s-200

Weg
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ÏBepflbie paKeTHbie lonnnea n aapbiBHatbie semecTBa Solid rocket propellants, fuels, powders, explosives

3apnflbi k npoTMBOTaHKOBbiM ynpaBnneMbiM paxeraM 
Propelling charges for antitank missile systems

riTPK 
«UJrypM-C» 

Shturm-S

riTPK 
«XpnsaHTeMa» 

Khrizantema

CITPK «LUMenb»
Shmel

riTPK 
«ManioTKa»
Malyutka

c aapsiflOM MaptueBOro Aanrarena paapaôoTKM <t>ryn «OLI/fT 
«C0103».

3HaHme/ibHbiM ABnaeTca Bicnaxi OU/fT «C0103» 0 b co3AaH0e 
3apaflOB KOtvinneKCOB 0 cmctsm BM<t>. 3to BPflJl 3M 17, 3M65; 
KP «Manaxnï», «Mereopwr», «BasanbT», «Tepiwr», 
«flporpecc»; 3PK «LUtopm», «Bonna»; PC3O «flaMÖa», 
«/],o>KAb», «OroHb», «PlHBeHb», «MeaseAKa», «3anaA» 0 Apyrue.

Zlnn cyxonyrHbix, MHxenepHbix 0 xnMWHecKnx boííck co3Aa- 
Hbi 3apAflbi 3YP «Ky6-M», «TyHrycKa»; PC3O «FpaA», 
«PpaA-l», «YparaH», «nputvia», «CwepH» 0 aP-I DTVP 
«LUMenb», «ManioTKa», «LUTypM-C», «Aiaxa», «Xp03aHTeMa»; 
sapa/ibi k APC 0 yAC «riepenneTH0K», «BaxnaH», «BypeeecT- 
H0K», «Posa», «CMenbsaK», «CaHT0Merp», «KpacHononb», 
«K0TonoB», a TaiOKe TOC-1 0 AP-

In the Air Force and air defense 
forces, most notable Soyuz's 
products are charges for the 
Dvina, Volga, S-200, Pechora, 
Kh-59, S-24, and Shturm-V mis­
siles, and booster charges opera­
tional with most modern Russian 
combat aircraft.

Long-term field operation in 
the civilian and military domains 
proved the reliability, effective­
ness, and upgradability of solid­
propellant systems sufficient to 
meet the challenges of today

3apnAbi CMCTeM BM<P
Propelling charges for naval missile systems

DpoTMBOKopaSenbHbie KpbinaTbie 0 3eH0THbie ynpasnueMbie paxeTbi («BonHa», 
«LUtopm» m AP-)
PaxeTHoe npoTHBonoAOHHOe opyxme («MeABeAKa», «3anaA», «JlnaeHb» 0 AP-)
PC3O («Vabb», «flaMÔa», «Aoxab» 0 AP-)

Anti-ship cruise/anti-aircraft missiles (Volna, Shtorm etc.)
Anti-submarine weapons systems (Medvedka, Zapad, Liven etc.)
Multiple-launch rocket systems (Udav, Damba, Dozhd etc.)

«3anaA» 
Zapad

BbicoKOTOHHbiH PK «MeAseAxa» 
Smart Medvedka-based missile system

«LUtopm» 
Shtorm

fpynna 14 PaKeTHbie h KOCMHiecKHe CHcreMbi Group 14 Guided missiles
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3HepreTMHecKne KOHfleHcnpoBaHHbie cucieMbi Condensed energy systems

122-mm PC3O «rpazi-1»
Grad-1 (122mm)

PC3O CyxonyTHbix bomck
Army multiple-launch rocket systems

220-mm PC3O
■■yparaH»
Uragan (220mm)

CaaHbi Ha BoopyxeHwe CyxonyTHbix 
bomck w BMO 3apn«bi k 12 PC3O 
(Kann6p ot 72 no 220 mm) 
Propelling charges for Army 
multiple-launch rocket systems 
types, 72mm to 220mm))

122-mm PC3O 
«ripMMa» 

Prima 
(122mm)

flnn Boííck npoTWBOBO3AyiiJHoíí oóopoHbi n BBC coscan bi 3a- 
pBAbi 3YP «flBMHa», «Bonra», «fleHopa», C-200, X-59, C-24, 
«LLlTypM-B», a TaKxe sapqflbi k CTapTOBbiM ycKopmenaivi 
óojibLUMHCTBa OTeiecTBeHHbix caMO/ieTOB.

AnmeabHbiii onbiT boììckoboìì 3KCnnyaTauun, SoeBbix nycKos

and tomorrow. Soyuz has contributed to almost all Russian 
space programs: Vostok, Voskhod, Soyuz, Soyuz-T, Soyuz-TM, 
Soyuz-TMA manned missions; Zenit, Bion, Foton, Yantar, ERM, 
Molniya and other automatic spacecraft; Soyuz, Proton, Tsiklon, 
Zenit, Rokot, Dnepr, Start launch vehicles; Mars, Fobos, 

noATBepAMJi BbicoKyio Haaex- 
HOCTb, 3<t><t>eKTHBHOCTb M nep- 
cneKTnBHocTb TBepflOTonnnB- 
Hbix encrer/! M KOMnneKCOB.

oryn «cpuut «C0103» «b- 
nneTcn yiacTHUKOM npaKTM- 
necKK Bcex KOCMUHecKnx npo- 
rpaMM, ocymecTBnneMbix b 
CTpane. Sto nunoTupyeMbie 
KOMnneKCbi «Boctok», «Boc- 
XOfl», «C0103», «C0103-T», 
«Cok)3-TM», «C0103-TMA», 
öecnnnoTHbie KocMutecKne 
annapaTbi «3eHUT», «Bmoh», 
«Ootoh», «AHTapb», «Mon- 
HMB» n flp., paKeTbi-Hocmenn 
«COIO3», «ripOTOH», «Uuktioh», 
«3eHMT», «PoKOT», «/jHenp», 
«CïapT» n KOCMMHecKne an­
napaTbi, npef(Ha3HaHeHHbie 
arm MCcneaoBaHMB nnaneT 
cormeHHOM cncTeMbi, 
«Mapc», «<t>o6oc», «Mapc- 
96», coBMecTHbie Mexayna- 
poaHbie nporpaMMbi «C0103-

3apnAbi ynpaBnneMbix m KoppeKTHpyeMbix apTMnnepMÜCKMX cHap^AOB n mmh 
j Propelling charges for guided artillery projectiles and mortar shells

WMnynbCHbie ABuraTenw Koppexunw:
- nopaxeHHe ueneii c nepBoro BbiCTpena Ha U ao 10 km

Pulsed guidance mot
- enable first hit at up to 10km

152-mm CHap&A «CaHTWMeTp- 
Santimetr, artillery projectile.
152mm

YAC "KpacHononb», 
«KwTonoß-2M» 
w «KpacHonoBb-MI»

Mapiuesbie PATT ynpaBnneMbix cwap«AOB n mmh:
- yeenuHeHue flajibHOCTM cipenbOw ao 20%
- yMeHbuieHwe pacxoaa Ooenpnnacoa b 10-15 pa3
- cHHxeHMe ctohmoctu BbinoBHeHMA Ooesbix 3aaaw b 5-10 pa3
- bwcokhm yposeHb BepOflTHOCTw nopaxeHMA ueneii, b t.h. b 
ropwcioii MecTHOCTw («rpanb»)
Sustainer solid-propellant rocket motors for guided artillery 
projectiles and mortar shells enable:
- 20% increase in effective range
- 10-15-fold reduction of munitions consumption
- 5-10 -fold reduction of mission costs
- high hit probabilities, including in mountainous terrains (Gran)

Guided artillery systems: Krasnopol, 
Kitolov-2M, Krasnopol-M1

240-mm MMH3 «CMenbHaK« 
Smelchak, mortar shell.

240mm

ynpaenfleMaa MWHa «PpaHb» 120-mm MWHOMeTa 2B11
Guided mortar shell: Gran (2B11 120-mm mortar)

ABMiraTenu KA Ann nccneAOBaHMB nnaneT 
CO/lHeHHOM cncTeMbi
Solar system spacecraft propelling charges

3apsiAbi w ABwraTenw TopMOxeHnn Ann AOCTaBKH 
noneaHoro rpyaa Ha aeMnio 
Re-entry deceleration charges

«BeHepa» 
Venera

«Mapc» 
Mars

«0060c» 
M APyrwe 
Fobos etc.

«3eHUT» 
Zenit

«FlHiapb»
Yantar

«Opneit» 
Orlets
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ÏBepflbie paKeTHbie Tonnnea h eapbiBHaTbie BemecTaa Solid rocket propellants, fuels, powders, explosives

Anno/iOH», «Mopcxoü CTapT», «Sxcnpecc» n ap. Oahouî 03 
npnHpunnanbHO eaxHbix npoôneM, peiueHHbix ripn co3flaH00 
sapaaoB xoMnnexcoB xoCM04ecxoro HasHaneHMa, asunocb 
oßecneneHHe paöoTocnocoÖHOc™ b npoqecce npe6biBaHM9 
Ha opôHTe b TeneHKe Hecxonbx0x neT b ycnoBHHx 0ht6hc0bho- 
ro BO3A60CTB0B 4>aKTOpOB KOCMMMeCKOrO npOCTpaHCTBa.

Mars-96 solar system research missions; and Soyuz-Apollo, 
Sea Launch, Express and other international space programs. 
Importantly, the experience gained during decades in the busi­
ness now ensures that Soyuz's spacecraft propellant charges 
can remain operable in space for a long time despite continuous 
exposure to the aggressive impact of the outer space.

0M3HKO-MaTeiviaTMHecKoe MOflenupoBaHne 
BHyTpuóannucTUHecKnx n npoHHOCTHbix 
xapaKTepucTHK paKeTHbix ABuraTe/iew 
w 3ap«AOB TBepfloro TonnwBa

Numerical simulation of intraballistic 
and hardness characteristics 
of rocket motors and solid propellant 
charges

(d>ryn «vimr «cotos») (FGUP FTsDT Soyuz)

nporpaMMHO-MaTeMarnMecKoe oöecneneHue paspaboT- 
Ku TonnuB, 3ap«flOB u flBuraTejibHbix yCTaHOBOx BKnosaej 
óonee 300 nporpaMM 0 MeTOflUK no nporHosnpoBaHuio 
3HepreTHHecKux, 6annncTU4ecKux 0 xoMnnexca SKcnnyaTa- 
puoHHbixxapaKTepncTUKTonnnB u 3apa,qoB npw wx npoeKTU- 
poBaHMM, OTpaöoTKe b naöopaTopHbix yc/iOBnax 0 MOflenb- 
Hbix u3/ienuex, a raxxe Ha arane onbiTHO-xoHCTpyxTopcxux 
paöoT.

OcHOBOÑ pacHeTHO-TeopeTUMecKMX MccneflOBaHwvi ae/iaer- 
ca petueHne MHoroMepHbix ypaBHenuPi MaTeMaT04ecxo0 
30x0, MOAennpytomux 
npou,eccbi b paxeT- 
HOM flBMraTe/ie u 3a- 
paae TBepaoro toh- 
DHBa. npu 3T0M y40- 
TbiBaerca, 4TO rope- 
Hue TBepaoro Tonnu- 
Ba npeacTaBnaeT co- 
6oü cnoxHyio MHoro- 
CTaaniiHyK) caMopac- 
npocTpanmomyioca
HeoöpaTHMyto peaxu,0x> xuMU4ecKoro npeepamenua ucxoa- 
HblX XOMHOHCHTOB B K0H64Hbie npOflyXTbl CrOpaH0B. CxOpOCTb 
ropenna Tonnusa b aBnrarene sasucuT ot AaBneHua b flBura- 
Tene, reMneparypbi 3ap«aa, Hanpa>xeHHO-ae<|)opMupoBaH- 
Horo cocTOBHua sapeva, CKOpocTn noTOKa npoayxTOB cropa- 
H09 0 apyrux <t>aKTOpOB.

Ha arane npoexT0posaH0a 0 onpeaeneHUH onrmvia/ibHoro 
xwMH4ecKoro cocraea Tonnusa HcnonbsyioTca Meroabi pe- 
rneHMB 3aaa4 x0M04ecxo0 TepMOfl0HaM0X0, ra3Ofl0HaM0X0 
aByx<t>a3Hbix noTOKOB 0 auHaMkiKM no/iera paxe™.

npu npoexTMpoBaHMM 0 orpaboTxe aapaaa petuaerca Ha 
ocHose MeroaoB an<t><t>epeHii0anbHoii reoMerpuw mhofo- 
MepHaa 3aaa4a o nepeMetqeHuu cfipoHTa ropeHua 3apaaa 
npou3BonbHOii reoMerpuHecxoii 0opMbi c HeoaHopoaHbiM 
noneM cxopocreíí ropenue TonnMsa.

BHyrpubannucTMHecxue xapaxTep0CT0X0 Moaennpyrarcs 
Ha ocHose coBMecTHoro pernearía aaaan BHyrpeHHeii ban/iM-

rione CKopocTew TeHeHus b con/ioeoM 6noxe 
perynwpyeivioro PATT
Nozzle exhaust rates in regulated solid-propellant 
rocket motors

11 WO 1000 1620 2160 2700

AsTOperyniiTOp flaenenun 
Automatic pressure regulator

The current scope of software for the development of propel­
lants, charges, and motors includes of 300 programs and methods 
used to forecast the energy, ballistic, and maintenance character­
istics of future charges and propellants during research and devel­
opment, i.e. well before they need to be sent into mass production.

OnpeneneHMe onTMManbHoro cocTasa paxeTHOro Tonnusa 
no KpuTepwio MaxcuMyxia 6annuCTUMecKoii a<t><t>eKTMBHOCTM 
Criteria to ensure maximal ballistic efficiency of rocket fuel

The theoretical research is largely based on mathematical 
physics multi-dimensional equations which simulate processes 
going on in a rocket motor and/or in a solid propellant charge.

Solid propellant burning in a rocket motor offers a chemical 
reaction in which initial propellant components turn into combus­
tion products. The reaction is complex, multi-stage, self-expand­
ing, and irreversible. The burning rate in a practical motor 
depends on the intra-motor pressure, charge temperature, 
charge strain and deformation, exhaust rate, and other factors.

Initial projections into optimal propellant chemistry relies 
upon chemical thermodynamics, two-phase flow dynamics, 
and rocket dynamics equations.

Charge development is based on the differential geometry 
multi-dimensional calculation of the motion of the burning 
front of a shape-agnostic charge with fluctuating propellant 
burning rates.

Intraballistic performance is simulated through viscoelasti- 
cally approximated joint intraballistics/strain/deformation cal­
culation of a three-dimensional encased charge.

The R&D cycle also includes safety margin calculations and 
tests and is computerized at all stages.
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SHepreTMHecKwe KOHfleHcwpoBaHHbie cwcieMbi Condensed energy systems

ctmkm m HanpflxeHHO-ße- 
<t)OpMWpOBaHHOrO COCTOfl- 
HMA 3ap$V10B B Bfl3K0-ynpy- 
roM nocTaHOBKe aba Tpex- 
MepHOui KOHdpyKLiMM 3apnAa 
B OÖOJlOHKe.

npM npoeKTMpOBaHMU M OT- 
paöoTKe 3apqflOB npoBOAATca 
pacHeTH0-3KcnepMMeHTaAb- 
Hbie wccneßOBaHWA no ouemce 
3anacoB npoHHOCTM, oöecne- 
HMBaiOLUMx Ha/iexHyio pa6o- 
TOCnOCOÖHOCTb W3,QeJlMM.

MaTeMaTunecKoe mo/iobm- 
pOBaHkie TBepflOTonBi/iBHoro 
3apAfla ocymecTBBAeTCA 
HMCBeHHbIMM MOTO^aMM C 
MCnOBb3OBaHMeM BblHMCBH- 
TeBbHblX KOMnBOKCOB Ha oc- 
HOBe nepcoHaBbHbix KOMnb- 
JOTepOB.

MoAenupOBaHue HanpsoKeHHO-Aec^opMupoBaHHoro 
cocTOHHMfl 3ap$iAOB TsepAoro Ton/iusa (nepeMeuneHuq)

Simulation of the strain-deformed state (motion) 
of a solid propellant charge

3.849

3.608

3.368

3.127

2.887

2.646

2 405

2.165

1.924

1.684

1.203

0.962

0.722
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□KcnepwMeHTanbHO-McnbiTaTenbHbiii 
KOMnneKC ajih PflTT

Solid-propellant rocket motor 
testing facility

HcnbiTaTenbHbiii KOMnneKC «cpryn «cbUflT «C0103» npeflcra- 
B/iaeT coapeMeHHyio TexHUHecKyio 6aay, no3BO.nwtnyio npo- 
BOflMTb BCe BUflbl OrHeBbIX CTOHflOBblX HCnbITaHHM PflTT B 36M- 
Hbix ycnoBvtax u npuSnuxeHHbix k BbicoTHbiM, aTaxxe orpaboT- 
Ky 3KcnnyaiauwoHHbix n npoMHOCTHbix xapaKrepHCTMK fly.

HcnbiTaTenbHbiii KOMnneKC OflflT «C0103» oSecneHMsaeT 
aKonorwHecKn MMCTyio MHoronpo4>mibHyio TexHonormo wc- 
nbiTaHnii c aBTOMaTnanpoBaHHoii perncTpapHeti w o6pa6oT- 
KoPi pesynbTaTos Ha 3BM:

- orHesbie CTeH/jOBbie ncnbiTaHna PflTT ana paKeTHoro 
BoopyxeHMa pa3JiMHHoro Ha3HaHeHwa;

CTpyKTypHaa cxeMa HcnbrraHww PflTT
Structural diagram of solid-propellant rocket motor tests

PGUP FTsDT Soyuz’s solid-propellant rocket motor testing 
facility is a modern system for all types of ground and simulat­
ed high-altitude fire tests, maintainability, and hardness tests 
of solid-propellant rocket motors. Soyuz's testing facility pro­
vides a clean diversified esting procedure with automatic com­
puter analysis

- fire bench tests for military-use solid-propellant rocket 
motors;

- fire pressure chamber tests simulating high-altitude condi­
tions (volume ~ 15,000m3, max nozzle da/dk8 ”);

- real-environment tests of spin-stabilized rocket-assisted 
projectiles (up to 20,000rpm);

- thermostating between -55’C and +65’C;
- vacuum tests (1x10 5 - 4x10 6 Hg mm)
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ÏBepflbie paKeTHbie Tonnnea h aapbiBHatbie semecTBa Solid rocket propellants, fuels, powders, explosives

- orHesbie ncnbrraHun b ôapoxaMepax c MMMTaqueii bbicot- 
Hbix ycnoBHii b oôbewe ~ 15000 m3 c connaMH Oonbworo pac- 
LunpeHMB (da/dk 8'10);

- ncnbiTaHMB b peanbHbix ycnoenax aKTUBHO-peaKTUBHbix 
CHapstflOB npn BpameHMn ßo 20000 o6/mmh;

- TepiviocTaTupoBaHne nsßenwCi b ßnana3OHe TeMneparyp 
OT -55 ao +65 °C;

- McnbiTaHMA Ha BO3ßewcTBne Baxyyivia ot 1x10'5 ßo 
4x10 6 MM pT. CT.

- ßHHaMUHeCKHM H CTaTMHeCKMÎÎ HaßßyB;
- BMÖpoßHHaMMHecKMe w yßapHbie ncnbiTaHMS (yßapHbie 

neperpysKM H3ßenun Maccoii 100 kt c ycKOpeHHeM ot 98 ßo 
1400 m/c2; BMÖpoßHHaMHwecKHe HarpysKM H3ßenwii Maccoùi 
AO 1500 Kr c HacTOTOki ot 20 ßo 1500 Pu, c ycKOpeHHeM 
45 m/c2; Bn6poßHHaMM4ecKne Harpy3Kw H3ßenwfi MaccoCi ßo 
90 kt MacTOTOii ot 5 ßo 5000 Fq);

- OTpaöoTKa aneMeHTOB KOHCTpyKU,nn, b tom Mutane opraHOB 
ynpaßneHMB flV;

- McnbiTaHMM M3ßennüi MHoroKpaTHoro BKntOMeHwa h mhoto- 
pexHMHbix P/JTT;

- onpeßeneHute ckopocth ropeunn b ycTaHOBKax YFlfl (ynw- 
sepcanbHbiii npn6op nocToaHHoro ßaBneHna) b ycnoBuax ot 
0 ßo 100 Mila c Bbifla+eui 3aKOHa ropenun b rpa<t>MHecKOM m 
UW<t>pOBOM BMfle.

WcnbiTaTenbHbiùi KOMnnexc ocHatßeH KOHTponbHO-BbiHwc- 
nuiTe/ibHOPi annapaTypoü, oßecneMUBatomeüi ynpasneHMe mc- 
nbiTaHMBMH ut ßocTOBepHoe onpeßeneHwe xapaKTeputCTUK fly 
Ha 6ase coBpeMeHHbix cpeßCTB nH<t>opMaiinoHHoùi TexHuiKM. 
Hcnonb3yeMoe coepeMeHHOe nposepoHHoe oöopyßOBaHute n 
MeTOßMMecKoe oOecneseHuie no TwnaM n3MepneMbix napa­
MeTpoB BbinonHsiOT CBoespeMeHHyio m KaHecTseHHyto noßro- 
TOBKy K HCnblTaHHflM.

l4H4>opMaunoHHO-M3MepnTejibHaa CHoreMa cöopa, perut- 
CTpaßutM m oöpaöoTKM napaMeTpoB, co3ßaHHaa Ha 6a3e mho- 
TOKaHanbHblX aBTOMaTM3HpOBaHHblX WH<t>0pMaitW0HH0-H3Me- 
putTenbHbix cncTeM, oSecneHHBaer

- KOJiHMecTBO M3MepneMbix napaMeTpoB ßo 1000;
- flBMTenbHOCTb U3MepA6MblX npOLieCCOB OT 0,01 C flO 

900 c;
- oTpaxeHuie 3Kcnpecc-MH<t)opMaunn (oßn<t>poBaHHbie rpa- 

4>hkh ocHOBHbix napaMeTpoB) nepea 5 mhh nocne HcnbiTaHuta;
- wacTOTy onpoca napaMeTpoB ot 125 Tß ßo 16 KPp.

- dynamic and static supercharging;
- vibration and falling weight tests (impact tests of samples 

up to 100 kg at acceleration between 98 and 1,400mps2; vibra­
tion tests of samples up to 1,500kg, frequency between 20 
and 1,500Hz, acceleration 45mps2; vibration tests of samples 
up to 90kg, frequency between 5 and 5,000Hz);

- testing of rocket motor structural elements, including con­
trol elements;

- testing of multiple-onset rocket motor elements and multi­
mode motors;

- burning rate analysis (digital and/or graphic visualization 
and/or printout) in rocket motors under pressure between 0 
and 100MPa.

The testing system is controlled by modern computers 
which ensure high accuracy of data and, together with 
methodical excellence, offer timely and precise test prepara­
tion.

Basic characteristics of the multichannel data management 
system:

- up to 1,000 measured parameters;
- process duration between 0.01 and 900sec;
- first printouts in five minutes (express visualization mode);
- sampling rate between 0.125 and 16kHz.
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SHepreTMHecKue KOHneHcupoBaHHbie cMcieMbi Condensed energy systems

OnbiTHO-npoMbiuineHHoe xnMunecKoe 
w MexaHMHecKoe npon3BO,qcTBo

Experimental chemical 
and mechanical production

(a>ryn «cok>3») (FGUP FTsDT Soyuz)

OnbiTHoe xMMMHecKoe npon3BOflCTBO (Oxn) ocHameHO co- 
BpeMßHHbiM TexHonornnecKHM o6opyflOBaHneM m TexHnne- 
ckmmm cpeßCTBaivin /via M3roTOBaeHM9 3ap9ßOB M3 GannM- 
CTMTHblX M CMeceBbix TPT M COOCOGhO OCymeCTBPBTb:

- OTpaGoTKy peqenryp CMeceBbix m GannMCTMTHbix paxer- 
HblX TOn/lMB, B TOM MMCne COXtepxatUMX MOUAHbie BB;

- OTpaGoTKy cneqManbHoro HecTabwapTHoro oGopyaosa- 
hma, ocHacTKM, cpeacTB kohtpoaa KasecTBa M3aenMM Hepa3- 
pyniaioiuMMM MeToaaMM, cmctom aBTOMaTMsecKOro ynpaB/ie- 
hma TexHonorMMecKMMM annaparaMM;

- OTpaGoTKy hobbix TexHonorMHecKMX npoueccoB mstotob- 
J16HMA M3.ae.nMM M3 CMeceBbIX M GannMCTMTHblX paKeTHbIX TOn- 
hmb;

- npOM3BOaCTBO CepMMHbIX M OHblTHblX 3apAflOB K paKOTHblM 
CMCTeMaM oGopoHHoro m rpaxaaHCKoro Ha3HaHeHMA.

npOM3BOaCTBO OCHailieHO COBpeMeHHbIM oGopyaoeaHMeM, 
b Hero bxoaat:

- nnaneTapHbie m oGteMHO-rpaBMTaiiMOHHbie CMecMTenM 
ana TexHonoTMM CBoGoaHoro jimtba CMeceBbix TPT;

- HenpepbiBHO-aeiicTByiomMe CMecMTenM ana TexHonorMii 
jiMTba noaaasneHMeM;

- KOMnneKC oGopyaoBaHMA ana npoM3BoacTBa GannMCTMT- 
Hbix aapaaoB no TpaaMUMOHHOM BanbueBOM m HOseMiaeM 6e3- 
BanbuesoM TexHonorMAM;

- KOMnneKC oGopyaosaHMA an a MHxeKTopHoro npoM3Boa- 
CTBa HMTpornMuepMHa, CMecMTenM ana npMroTOsneHMA Gan- 
J1MCTMTHOM HOpOXOBOM MaCCbi;

- KOMnneKC HepaapywatomMX MeioaoB kohtpoaa: y3-KOHT- 
ponb, paaMorpa4>MHecKMM, peHTreHOMeTpMHecKMM m ap. Me- 
ToaaMM c KOMnbtOTepHOM BM3yanM3apMeM peaynbraTOs;

- KOMnneKC oGopyaoBaHMA m ocnacTKM anA oGpaGoTKM 3a- 
pAaoB TPT ao HecKonbKMX tohh;

- KOMnneKC oGopyaosaHMA ana GpoHMpoeaHMA M3aenMM 
cnoxHbix 0opM no TexHonorMM hbmotkm, CBoGoaHoro amtba m 
3KCTpy3MM GpOHMpyiOLUMX C0CT3B0B.

Ha oxn b paMKax nporpaMM KOHBepcMM npoM3BoaaTCA lum- 
poKaa raMMa ToeapoB rpaxaaHCKoro HasHaaeHMA, cpeaM 
hmx: cyGcTaHpMM HMTporpaHynoHra, pacisopbi HMTpornMue- 
pMHa b cnMpTe, Macne, aiMnapeTaie, KOTopbie M3roTaBnMBa- 
iotca Ha ocHOBe HMTpornMuepMHa BbicoKOM CTeneHM hmctoth, 
BbinycKaeMoro no MHxeKTopHOM TexHonorMM; raaoreHepaTo- 
pbi ana TymeHMa noxapoB; sapaati ana nMHeMeTaieneM; 3a- 
paati nopoxoBbie ana aKKyMynaiopoB aasneHMa; aapaati ana 
aKTMBauMM HerjnaHbix CKBaxMH; cfe^epaepoaHbie Meranno- 
HanonneHHbie TaGneTKM; cjracaaHbie KpacKM TMna «<T>aHKop»; 
TennoHocMTenb ana cmctom oTonneHMa KOTrea>KeM c TeMne- 
paiypoM 3aMep3aHMA MMHyc 30-40 ’C m MHoroe apyroe.

CocTaBHOM aacTbio «<t>ryn «cbLVlT «C0103» asnaeTca onbiT- 
Hoe MexaHMaecKoe npoMssoacTBO.

The experimental chemical manufacturing facilities operate 
most advanced and state-of-the-art equipment for producing 
charges from ballistite and solid rocket propellants, and pro­
vide opportunities:

- to refine composition of mixed and ballistite rocket propel­
lants, including the ones containing powerful explosive com­
pounds;

- to practically test specific non-standard equipment, fit­
tings, automated manufacturing control equipment, and qual­
ity management systems with the use of non-destructive 
methods;

- to elaborate new technologies for manufacturing new 
types of products from mixed and ballistite rocket propellants;

- to manufacture experimental and production charges for 
combat and commercial missile systems.

The manufacturing lines boast most sophisticated equip­
ment, including:

- planetary and gravity mixers for casting of mixed rocket 
propellants;

- continuous operation mixers for pressure die casting;
- complete set of equipment for ballistite charge production 

using both rolling and non-rolling technologies;
- complete set of equipment for nitroglycerin injector cast­

ing with the help of standard ballistite powder mixers;
- nondestructive inspection equipment for ultrasonic, radi­

ographic, roentgen and other types of inspections with results 
output in digitalized format;

- equipment and fittings for processing of up to several-ton 
heavy rocket propellant charges;

- equipment for armoring products with non-linear shape by 
spooling or intrusion of armor components.

The chemical manufacturing facilities are also used to 
produce a variety of commercial goods, including nitro- 
granulon, alcohol, oil and ethyl acetate solutions of nitro­
glycerin, based on purified nitroglycerine manufactured 
using injection technology. Also in production are gas gen­
erators for fire extinguishing, charges for line-throwers, 
powder charges for pressure accumulators, oil blastholes, 
fireworks, Fankor masonry paints, heating media for 
detached buildings with freezing point at 30-40 deg 
Centigrade, etc.

The experimental mechanical production line is yet anoth­
er division of the Soyuz federal center for dual-use technolo­
gies.

The versatile mechanical facilities have most cutting-edge 
equipment to process all metals and alloys, and apply coating, 
which is determined by the need to produce:

- complex remote-control equipment for production of solid 
rocket propellants;
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ÏBepflbie paKeTHbie Tonnnea m aapbiBHaTbie semecTBa Solid rocket propellants, fuels, powders, explosives

TexHonorun nsroToeneHUB u3Aennii n3 KOMno3nunoHHbix MaTepna/iOB mbtoaom HaMOTKH 
Production of composite ware by winding

YHHBepcantHafl MexaHMnecKaA 6aaa ocHamena cospeivieH- 
huimm TexHO-norviHMw m oöopyAOBaHMeM aha nepepaboTKM 
Bcex bmaob MeiaruiOB h mx cnnaBOB, HaHeceHMA noxpbiTMM. 
3to oöyc/iOBJieHO HeoöxoAMMOCTbto M3roTOB/ieHMA:

- caoxhoto AHCTaHAHOHHo-ynpaBAAeMoro obopyAOBaHMA 
Ana npoM3BOACTBa TPT;

- yHUKanbHoii TexHOAOTMHecKOM ocHacTKM aba <t>opMOBa- 
HMA M3A6AMM M3 TPT C BblCOKMMM TpeÔOBaHMAMM K 0OpMyiO- 
lamm M KOHTaKTMpyxjiAMM c TODBMBaMM aneMeHTaM B COHeTa- 
HMM c HaAexHOCTbio, óeaonacHOCTbio m peMOHTonpMroAHO- 
CTbio npM SKcnnyaiauMM.

B cocTase MexaHMsecKoro npoM3BOACTBa 4>yHKUMOHnpyeT 
uex no M3roTOBneHMrc> KOpnycos paxeTHbix ABMraTeneii m3 
KOMHOSMUMOHHblX MaTepMaAOB MBTOAOM H3M0TKM, a TaKXe 
pe3MHOTeXHMHeCKMX M3ASAMM.

OcBoeHbi HOBeMLUMe TexHonorMM M3roTOBaeHna TBepAOTon- 
AMBHblX MPA-yCTaHOBOK ABA reO<t>M3MHeCKMX MCCæAOBaHMM 
m pa3B6AKM no.ne3Hbix MCKonaeMbix.

ripoM3BOACTBo obAaAaer TexHonorMeCi csapKM Hepxaseio- 
lUMx CTaneü, aAiOMMHMeBbix m TMTaHOBbix cnnasoB b cpeAe 
3aiuMTHbix ra3OB. PaapaSoTana TexHOAorMA 3/ieKTpoHHO-Ay- 
HeBOM CBapKM pa3BMHHblX MaTepMa/lOB, npMMeHAeMblX B Ma- 
WMHOCTpOeHMM.

KaaecTBo onpeAeAAeTCA mbtoahmm m3A6/imm Hepaapytua- 
tomero KOHTpo/ia: peHTreHOBCKMM, paAnauMOHHbiM, axycTM- 
H6CKMM, KanM/UlApHblM, MarHMTHOM Ae<t>eKTOCKOnMeM M AP-

MexaHocôopoHHoe dpomsboactbo yKOMnneKTOBaHO bcomm 
BMAaMM coBpeMeHHOro oöpaöaTbiBaioiAero obopyAOBaHMA, b 
tom HMcne CTaHKaMM c nporpaMMHbiM ynpaB/ieHMeM (Hny), 
KOOPAHHaTHO-paCTOHHblMM CTaHKaMM, obecneHMBaioiAHMM 
BblCOKyiO TOHHOCTb.

B cocTase MexaHMHecKoro npoM3BOACTBa MMeeTCA uew- 
pa/ibHaa saeoACKaa ziabopaTopMA, KOTopaa arrecTOBaHa Foc- 
CTaHAapTOM P<t> m ocHaiAena bcomm bmabmm aHa/iMTMHecKoro 
OÖOpyAOBaHMA.

MexaHMHecKoe dpomsboactbo pacno/iaraeT cobcTBeHHbiM 
MHCTpyMeHTa/IbHbIM A6X0M, B KOTOPOM M3rOT3BAMBaeTCA 
cnepMa/ibHbiM pexyuj,MM MHCTpyMeHT (pe3q,bi, 0pe3bi, npo- 
taxkm), npecc-<t>opMbi, lUTaMDbi, a TaKxe y3Abi bbicokotoh- 
hom annapaTypbi.

ynacTOK raAbsaHonoKpbiTMM pacno/iaraeT saHHaMM xpoMM- 
pOBaHMA M3A6Z1MM, BbinOAHABT TBepAOe M MaTOBOe XpOMMpO- 
BaHMe AeTa/ieü, aHOAHposaHMe MarHMeBbix m a/noMMHMeBbix 
Cn/iaBOB, XMMMHeCKOe OKCMAMpOBaHMe, KaAMMpOBaHMe, AMH- 
KOBaHMe, MeAHeHMe.

KpoMe topo, MexaHMHecKoe npoM3BOACTBo pacno/iaraeT 
KOMn/ieKCOM OÖOpyAOBaHMA AAA nOKpbITMA M3A6AMM HOpOLU- 
KOBblMM nOAMMepHblMM KpaCKaMM pa3AMHHblX L|BeTOB M OT- 
TeHKOB, a TaKxe TexHonorMeM tohmpob3hma ctokoa rabapM- 
TaMM AO 2,2 MeTpoB nyreM KaTOAHoro pacnbi/ieHMA TMTana 
mam ApyrMx MeTaAAOB b rnyboKOM BaKyyMe.

MHoro0yHKLtMOHaAbHoe onbiTHO-npoMbiiuAeHHoe npoM3- 
BOACTBO Cppyn «Ct>UJJ,T «C0103» MMeeT BblCOKMM HayMHO-npo- 
M3B0ACTB6HHblM OOTeHAMaA AAA peweHMA CAOXHbIX 3aA3H CO- 
3A3HMA M CepMMHOTO 0CB06HMA HOBbIX 06pa3A0B T6XHMKM.

- unique techno­
logical fittings for 
making solid pro­
pellant products with high characteristics of reliability, safety 
and maintainability.

The mechanical production line incorporates a workshop, 
where hulls of rocket motors are made from composites by 
spooling, as well as various general mechanical rubber goods.

The mix of products includes solid-fuel magneto hydrody­
namic units for geophysical research and mineral exploration.

Manufacturing facilities boast equipment and technologies 
required to weld stainless steels and titanium alloys in the 
medium of protecting gases, as well as electronic to apply 
beam welding technology to other materials used in machine 
building.

The quality of products is monitored with the use of nonde­
structive inspection methods, including roentgen, radiation, 
acoustic and capillary ones, as well as magnetic flaw exami­
nation.

The mechanical assembly line is equipped with all requisite 
kinds of up-to-date processing machinery, including remotely 
controlled machines and extremely accurate boring machines.

The mechanical production line makes the full use of the 
central laboratory’s capabilities, which is compliant to the 
State Standards of the Russian Federation, and equipped with 
versatile analytical equipment.

A tool- and instrument-making workshop is also available at 
the enterprise for production of specific cutters, millers, 
broaching bits, dies and molds, and units for precision equip­
ment.

The electroplating workshop operated chrome coating tanks, 
and ensures solid and matted chrome plating of spare parts, 
anodic treatment of magne­
sium and aluminum alloys, as 
well as chemical oxidation, 
cadmium plating, zinc plating 
and copper plating.

Moreover, the mechanical 
production line has equipment 
for applying polymeric powder 
paints of various colors to 
products, and has a capability 
of toning 2.2m glass by vacu­
um cathodic spraying of titani­
um or other metals.

The multifunction experi­
mental manufacturing facili­
ties of the Soyuz center for 
dual-use technologies boast 
high research and production 
potential, which it invariably 
uses to accomplish the most 
complicated mission of put­
ting totally new types of 
equipment into mass-produc­
tion.
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B3PblBMATblE BEU|ECTBA

7=5

BapbiBHarbie semecTBa cnyxaT mctohhmkom aHeprun, He- 
oSxoammom Ann MeTaHwa nynb, mmh, rpaHaT, Ana mx paapbiBa, 
a raxxe Ana BbinonHeHna paannaHbix sapbiBHbix pabor

BapbiBaaTbie semecTBa - sto XMMMHecKwe coeAMHeHMS, mx 
MexaHMaecKMe cmbcm mjim pacTBopbi Apyr b APyre, cnocob- 
Hbie noA B/iMaHMeM MexaHMHecKoro, Ten/iOBoro mbm yAapHO- 
BonHOBoro BHeujHero bo3A6mctbm9 k cawopacnpocTpaHnio- 
mewyca, SbicrpoMy, 3K3OTepMMaecKOMy npeBpameHMio, co- 
npoBOXAaoLueMyca BbiAeneHMeM Gonbujoro KonMaecTBa Te­
ona m HarpeTbix ao bbicokom TeivinepaTypbi ra3oo6pa3Hbix 
npoAyKTOB. Ohm MoryT ôbiTb TsepAbiMM, xmakmmm m raaooG- 
pa3HblMM.

BbiCTpoe, b TeaeHMe MMKpoceKyHA, npespameHMe mcxoa- 
Horo B3pbiBaaToro semecTBa b HarpeTbie ao bhcokom Teivine- 
paTypbi ra3bi conpoBoxAaerca ciohkom AasneHMa - <J>opMM- 
poBaHMeM yAapHoii boohbi. noBbitueHMe AaBneHMn b pesy/iB- 
Taie aToro oaeHb bbomko. FlepeAaaa oneprMM BO36yx<AeHMa 
OT cnoa k cnoto B3pbiBaaToro BemecTBa b t3kom npouecce 
ocymecTB.naeTca nocpeACTBOM yAapHoii boohbi. Taxon pe- 
xmm B3pbiBaaToro npeBpaujeHMa HasbiBatOT AeTOHaqMeM, a 
pacnpocTpaHaiomyioca no B3pbiBaaTOMy BemecTBy yAapHyio 
sonny, conpOBOXAaiomyioca xmmmhbckom peaKUMeii,- asto- 
HauMOHHOM bo/ihom. CxopocTb ee pacnpocTpaHeHMa (cko- 
pOCTb AOTOHaUMM) AOCTMraeT HeCKOObKMX KM/C. PCXMM A6T0- 
Hau,MM - ocHOBHaa 4>opwa B3pbiBaaToro opespameHMa 
B3pbiBaaïoro eeiAecTBa, KOTopaa MaKCMMariBHo 34>4>eKTMBHo 
McnonbsyeT SHeproio B3pbiBa b Goenponacax, b ropHOM nene 
m ApyrMx oônacTax npMMeHeHoa bspbibhstbix BemecTB Ana 
paapyweHMa nperpaA m apoS/iohma ropHbix nopoA-

flpyroii <t>opMOM MaKporeTeporeHHoro B3pbiBaaToro npe- 
BpaiAeHMa, Gbictpo npoTexaiomero b y3KOM 30He, OTAenaio- 
meii npoAyKTbi peaKUMM ot mcxoahoto BemeCTsa, asnaeica 
ropeHMe. B otom cnyaae OHeprMA ot cnoa k cnoio BspbiBaa- 
Toro semecTBa nepeAaeTca nocpeACTBOM TennoBOM, a He 
yAapHoii BoriHbi. npoqecc He conpoBOXAaeica cymecTBeH-

rpynna 13 Boenpunacbi, fioeabie sacra palter n aapbiBsarbie aemecraa

Knacc 1376 Bapbiesarbie eeinecrea m

Explosives are substances or mixtures of substances, which 
are capable of releasing energy in the form of heat or gases to 
propel and/or blow up projectiles, mines and grenades, and 
are also used for demolition work.

Explosives are chemical agents, or mixtures or solutions of 
such agents, which under external mechanical, thermal or 
blasting influence are capable of rapidly releasing large 
amounts of heat and high-temperature gases as the result of 
self-propagation of exothermal reactions. The explosives may 
be in solid, liquid and gaseous state. Priming and self-propa­
gation of thermal wave in the explosive depends to a high 
extent on the temperature inside the wave.

It takes microseconds for the initial substance to transform 
into high-temperature gases - the process accompanied by 
extreme pressure surge that forms the so-called shock or blast 
wave. The resultant pressure is very high, and the excitation 
energy is rapidly transferred from one layer of the explosive 
material to another by means of the shock wave during such 
chemical reactions. This type of transformation is called deto­
nation, and the wave propagating in the explosive substance 
and accompanied by chemical reactions is identified as the 
ignition wave or shock. The speed of detonation normally 
reaches several kilometers per hour. Such type of chemical 
reactions is the main form of explosive transformation, which is 
used at the maximum extent in ammunitions, mining engineer­
ing and demolition work.

Burning is yet another type of rapidly flowing heterogeneous 
reactions, which results in products different in nature from the 
initial agent. During burning, the excitation energy is propa­
gating in the substance with the heat wave, rather than the 
shock. No significant pressure surge is observed, unless the 
agent is encased, in which case burning may evolve to 
become detonation.

All explosives are classified into three main classes, based on 
their detonation capability and purpose: priming explosives,

Group 13 Ammunition and explosives 
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BspbiBMaTbie eemecTBa Explosives

HbIM nOBblLU6HH6M flaBTieHMB (eCJlH 061>eM He 3aMKHyT). fo- 
penue BspbiBnaToro BetnecTBa moxot nepexoawTb b acto- 
HauHio.

no ckpohhocth k nepexoay ropeHwn s AeTOHaqmo n ochob- 
HbiM cnocoSaM npwMeHeHMH see BapbiBHaTbie semecTBa noa- 
paaaenaKjTca Ha Tpw ochobhbix Knacca: MHnuwupyioLUMe 
(nepBMHHbie), SpwaaHTHbie (BTopwMHbie) n MeiaTeabHbte (no- 
poxa u paxeTHbie TonnwBa).

HHnunnpyiomne B3pbiBsaTbie BeiuecTBa npeaHaaHaneHbi 
ana CHapaxeHMa Kancioneti-aeTOHaTopoB h aneKTpoaeioHa- 
TopoB, reHepnpytomuix AeTOHau,uoHHbiü urvinynbc, a Taxxe 
Kancioaeii-BOcnnaMeHHTeaeü.

EpH3aHTHbie B3pblBH3Tbie BetHeCTBa (TpOTHa, MeaHHHT, Te- 
Tpwi, rexcoreH, aMMOHWTbi u ap ) npeaHasHaaeHbi abb CHa- 
paxeHHa 6oenpnnacoB w pa3an4Hbix 3apaaOB MwpHoro Ha- 
3HaHeHna, paôoTatoiaux b AeTOHaqwoHHOM pexwvie.

MeTaieabHbie B3pbiBHaTbie semecTBa (nopoxa: AbiMHbie m 
ôesafeiMHbie - nnpoKCHawHOBbie u HUTpornwuepwHOBbie) 
npeaHasHaneHbi ana CTBonbHoro w peaKTWBHoro MeTaHwa m 
oôecneHeHna paSoTbi pa3anMHbix ra3oanHaMHHecxnx ycr- 
POHCTB.

no cocTaey BspbiBMaTbie semecTBa noapasaeaatoi Ha aea 
ôoabüJMx Kaacca: HHaHBHayaabHbie u CMeeeBbie.

high explosives (second­
ary) and low-explosives or 
propellants (powders and 
rocket fuels).

The priming explosives 
fill blasting caps and 
electric detonators, used 
to initiate detonation, and 
can therefore be found in 
various types of fuses.

High explosives (TNT, 
melinite, tetryl, hexogen, 
ammonites and others) 
are contained in ammuni­
tions, or used as demoli­
tion charges.

Propellants, including 
black and smokeless

powders (nitric cellulose or nitroglycerine ones) are intended to 
propel projectiles inside the barrel or provide them with reactive 
propulsion, and are also employed in gas-dynamic systems.

From the standpoint of composition, explosives may be 
divided into explosive mixtures and explosive compounds.

TpoTwn TNT (trinitrotoluene)
flpeii,Ha3HaHeH ana CHapa- 

xenwa apTnnnepuücKvix cna- 
paflOB, MMH U aBMaÔOMÔ. Xu- 
MunecKaa cpoptviyna B3pbiBHa- 
Toro BemecTBa tpothh (2, 4, 
6 - TpuHHTpoTonyoa, a - THT, 
THT, TNT, Ton) CHsCsHz (NOzh, 
CtHsNsOs, MoneKynapHaa 
Macca - 227,1, KpwcTannnHe- 
CKoe eeiaecTBO cBeTno-xe/i- 
Toro u,BeTa, TeivmepaTypa 3a- 
TBepaeBaHMS T»™ - 80,9 °C, 
nnoTHOCTb pro«» = 1,654 r/CM3, 
nnoTHOCTb pacnnaBa paBHa 
1,47 r/civi3. ripOMbiiuneHHbie 
npoueccbi nonyHeHM« tpuhu-

TNT is one of the most com­
mon bulk explosives. 2,4,6 
Trinitrotoluene (TNT) is an 
explosive used in military muni­
tions and in civilian mining and 
quarrying activities. Its chemical 
formula is CHsCsHz (NOz)z or 
CrHsNsOs, and the molar weight 
is 227.1. TNT is a pale-yellow 
crystalline substance, with 
melting point at 80.9 °C, density 
of 1.654 g/cm3, and welding 
density of 1.47 g/cm3. TNT is 
produced industrially by unin­
terrupted countercurrent nitra-

TpoTonyona ocHOBbiBaioTca
na HenpepbiBHOM opothbotomhom HUTpoBaHww Tonyona cep- 
H0-a30THbiivin KiicnoTHbiMH CMecHMw h npeACTasneiOT co6oü 
BblCOKOTeXHOnOrMMHbie aBTOMaTH3HpOBaHHbie KpynHOTOH- 
HaxHbie npon3BoacTBa. TpnHHTponyon tuvipoKO wcnonbsyeT- 
ca KaK caMOCTOBTenbHoe B3pbiBHaToe semecTBO m b cwiecax c 
ApyrMMM B3pbiB4aTbiivin BemecTBaMM ana CHapaxenna pa3- 
nviMHbix BnaoB 6oenpnnacoB, a TaKxe b cocTaeax npoMbiw- 
neHHbix CMeceBbix sspbiBnaTbix BemecTB (rpanynoTonbi, aM- 
MOHMTbl n rpaMMOHHTbl M flp.).

tion of toluene with sulfuric- 
nitric acids. It is vastly 
employed both as an explosive 
compoiund and in mixtures with 
other explosives inside many 
types of ammunition, or in vari­
ous industrial demolition 
charges, including ammonites 
and others.

reKCoreH
ripwMeHaeTca npu CHapnxeHHW paanwMHbix 

6oenpnnacoB. BapbiBaaToe BeiqecTBO reicco- 
reH ( 1, 3, 5 - tpwhhtpo- 1,3,5- Tpwasa uuk- 
noreKcaH, RDX, T-4, umkbohmt) - 6enoe Kpn- 
CTan/iwaecKoe BemecTBO, Ton. 204-205 ’C (c 
pa3Ji.). H3BecTHbi tph KpwcTannuHecKMe mo- 
avKjjMKauHH reKCoreHa: a - CTaôiinbHaa npu 
HopwanbHbix ycnoBWAx, p - ycTOUMMBan npu 
iiaBneHMM Bbiwe 2,7 Tna h TeivinepaType Bbiwe 
215 °C, y - ycTOMMMBaa npu flaeneHuu Bbnue

RDX (cyclonite, hexogen)
RDX stands for Royal Demolition explosive. It 

is also known as cyclonite or hexogen. RDX is 
currently the most important military high explo­
sive. RDX is used as a base charge in detonators 
and in blasting caps. It is a white crystalline sub­
stance, with the melting point at 204-205 °C. 
There are three modifications of hexogen 
known, including a - stable in normal condi­
tions, p - stable under pressures higher than 
2.7 GPa and temperatures exceeding 215 °C,

Tpynna 13 Boenpnnacbi, Soeebie nacra paner h Bapbianarbie aemecraa Group 13 Ammunition and explosives



SHepreTMHecKne KOHfleHcwpoBaHHbie cMcreMbi Condensed energy systems

3,8 ma. nepexoflbi a -> y n a -> ß obpamivibi, nepexoA y -> ß 
HeoöpaTMM.

TpoíÍHaH TOMKa ana a-, y- n ß-MOflM<t>MKau,nii h3xoautch npn 
TewnepaType 220 °C h AaeneHnu 3,8 ma. C pocTOM AaBAeHun 
Tnn. reKCorewa eoapacTaeT AMHeüHO ot 203 "C npn 1 aTM. 
(105 (la) AO 290 °C npu 7 ma. flnoTHocTb 1,806 r/CM3. Texco- 
reH npuMeHAiOT aaa CHapaxeHna öoenpnnacoB, npowaaoACT- 
aa TBepAbix paxeTHbix TormnB, cpeACTB HHMpnupoBaHua. 

and y - stable under pressures exceeding 3.8 GPa. Experts say 
a -> y and a -> p transformations are reversible, while y -> (5 not.

The triple point for a-, y- and p-modifications is achieved at 
the temperature of 220 °C and the pressure of 3.8 GPa. The 
welding temperature of the agent increases with the growth of 
pressure from 203 °C at 105Pa to 290 °C at 7 GPa. With the 
density of 1.806 g/cm3, RDX is normally used in ammunition, 
and as solid rocket fuel or priming charge.

nnacTWT Plastic explosives
npeAHaaHaaeH aah nponasOA- 

CTBa noAPbiBHbix paöoT. rina- 
CTUT - 3T0 6pM3aHTHOe B3pblB- 
aaioe eemecTBO nBB-4, nBB-5, 
3BB-11, nnacTMT-4, JinBB-9. 
06/iaAaeT B3pbiBHaTbiMu xapaK- 
TepncTMKaiviu, 6ah3kmmh k xapa- 
KTepucTnxaivi TpoTuna. Eroornn- 
Hue cocTom b yAoöcTBe npuivie- 
HeHua npn npou3BOACTBe 
B3pbiBHblX paÖOT. OCOÖeHHO 3TO 
yAOÔCTBO 3aMeTHO npn noAPbi- 
B3HHMH MeTSnnnHecKMX, xene- 
306eT0HHblX M ÖeTOHHbIX KOHCT- 
pyKpnii. nnoTHO npnnersei k 
MeTanny. flpnivieHeHMe 3apnAa 
nnacTura oSneraaeT Kpennenue 
3apaAa n yCKOpaeT paöojy.

Designed for demolition work, 
plastic explosives are high explo­
sives, manufactured under the 
designations PVV-4, PVV-5, 
EVV-11, Plastit-4 and LPW-9. 
With blasting characteristics sim­
ilar to those of TNT, plastic explo­
sives are much more convenient 
in demolition practice, especially 
where demolition of metal, rein­
forced concrete and concrete 
constructions is required. Its 
ability to stick to metal makes 
operator’s life easier when plac­
ing the charge.

HyBCTBUTenbHOCTb

Kancionb-AeTOHaTop

ne HyBCTBHTeneH 
k yaapy, npocTpeny 
nyneü, othio, ncKpe, 
ipeHnio, xuMunec- 
KOMy BOaaeucTBura 
BapbiBaeTcs ot 
CTaHflapTHOTO 
Kanciona-AeTOHa- 
Topa NS 8, norpy- 
xeHHOro B Maccy 
BB Ha rnyôMHy He 
Menee 10 mm

Shock (impact) sensitivity

Detonator

BnepruB B3pbiBHaToro npeBpameHna, KKan/xr
CKopocTb aeTOHauun, m/c
BpnaaHTHOCTb, mm
cpyracHOCTb, cm3

910 
7000
21
280

Blasting energy, kcal/kg 
Detonation speed, mpsec 
Shattering properties, mm 
Brisant characteristics, cm3

insensitive to shock, 
bullet hits, fires, 
sparkles, frictions, 
chemical influence 
standard No. 8 
blasting cap, 
impregnated into 
explosive 10mm 
and more 
910 
7,000 
21 
280

□nacTWT (3BB-11) Elastic explosives (EVV-11)
npeAH33H3HeH Ann npon3- 

boactbs noAPbiBHbix paöoT. 
GnacTMT npeACTas/ineT co6oñ 
CMecb reKcoreHa n anacTupyio- 
mux nnacTMHHbix MarepnanoB. 
npopeHTHoe coAepxaHue reK­
coreHa b anacTMTe 75%. 3na- 
CTWT - 6pU3aHTHOe B3pblBH3T0e 
BemecTBO HopManbHoñ molaho- 
cth. Pe3HHOnoAo6Hoe anacTMH- 
Hoe BeipecTBo. npn oTpMqa- 
TenbHbix TewinepaTypax He- 
CKonbKO CHHxaeT anacTHHHOCTb

Designed for demolition work, 
elastic explosives are actually a 
mixture of cyclonite and plastic 
materials, with RDX making 75% 
of the total weight. Elastic 
explosives are high explosives 
with normal blasting power, 
which have rubber-like plastic 
materials in the composition. 
Similar to rubber, the explosives 
lose part of elasticity in low tem­
peratures. These types of 
explosives differs from plastic

Tpynna 13 BoenpHnacbi, ôoeabie Mac™ paner h aapbioHarbie aemecraa
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BspbiBMaïbie eemecTBa Explosives

noAOÔHO pe3HHe. OrnwHaeTCH ot naacTHTa coct3bom cfmer- 
MaTHsaropa u niiacTw<t>UKaTopa, KOTopsiü npnaaeT BB bha m 
CBoiiCTBa, cxoxue c pe3HHOBOü topctom neHToii. 3BB-11 
MMeeT pBeT KopuHHeBaio-KpeMOBoro usera.

3/iacruT 3BB-11 npou3BOAUTca b suae CTaHflapTHoro 3a- 
paaa C3-13 Maccoii 1 kc 3apw npeACTaBnaeT coôoü ana- 
CTHHHyio .neHTy apmhoîî 2 m, mnpwHOii 50 cm. 

ones with the composition of the phlegmatizing agent and 
plasticizer, which in combination make the explosive sub­
stance look like a thick rubber ribbon of brownish-cr_me 
color.

EW-11 is manufactured in the form of a standard 1 kg S3-1E 
2m long and 50cm wide ribbon charge.

HyBCTBHTePbHOCTb

Kancio.nb-,neTOHaTop

OHeprns BspbiBMaioro 
npespameHHA, KKan/xr 
CxopocTb peTOHauun, m/c 
EpW3aHTHOCTb, MM 
<t>yracHOCTb, cm3 
XnMMMecKasi CToüKocTb

npoponxMTenbHOCTb n ycnoena 
paôOToenocoÔHoro coctohhmh

npaKTMHecKM He HyBCTBrneneH k 
ypapy, npocTpeny ny/ieü, ornio, 
MCKpe, TpeHWO, XHMMHeCKOMy 
BO3fleiiCTB0IO
CTaHpapTHbiCi Kancionb- 
peTOHaTOp Na 8

910 
7000 
21 
280

He BCTynaeT b peaxumo c 
TBepAbiMM MaiepuanaMM 
(Merann, /jepeso, nnacTMaccw, 
OeroH, xnpnnn n T.n.), He paci- 
BopaeTca boaow, He rwrpocxo- 
nMMen, He M3MeH9eT CBOMX 
B3pbiBHaTbix CBOÜCTB npn ahm- 
reabHOM HarpeBe, CMaMMBaHnw 
BOflOÜ. flOA ATIMTeabHOM BO3- 
aeüCTBUM conHeHHoro ceera 
TeMneei m Hecxonbxo noBbiiuaeT 
cboio HyBCTBmenbHOCTb (Teope- 
TMHeCKM). npw BO3Aei4CTBMH OT- 
KpbiToro nnaMeHM aaropaercn m 
ropm apkmm 3HeprnHHbiM nna- 
MeneM. rppeHkie b 3aMXHyroM 
npocTpaHCTBe Oonbiuoro xonn- 
HeciBa MoxeT nepepac™ b 
peTOHaumo 
npoflonxwTenbHocTb He orpaH- 
MHMBaeTCsi. ZlawTeabHoe npe- 
ObiBaHkie b boas, 3eMne He w3- 
MeHiieT B3pblB43TblX CBOMCTB 
anacTma.

TeMneparypa 3aTBepAeBaHwa, 'C
TeMneparypa BO3ropaHna, ’C 
rinOTHOCTb, r/ CM3

-45
+210
1,34

Shock (impact) sensitivity

Detonator

Blasting energy, kcal/kg
Detonation speed, mps

Shattering properties, mm

Brisant characteristics, cm3

Chemical resistance

Life span, operating conditions

Melting point, 'C
Ignition point, °C
Density, g/cm3

almost entirely insensitive 
to impact, bullet hits, 
fires, sparkles, frictions, 
and chemical influence 
standard No. 8 blasting 
cap 
910
7,000

21

280

does not react with solid 
materials like metals, 
wood, plastics, concrete 
and so on, insoluble in 
water, non-water absorb 
ing. Retains blasting 
properties under long 
heating and watering. 
Changes color if exposed 
to sun, and theoretically 
loses part of its insensitivity 
to impacts. Imflammable, 
produces bright intensive 
flame. Burning of large 
amounts of encased sub 
stance may transform 
into detonation 
unlimited; insensitive to 
long stays in water, 
ground 
-45 
+210 
1.34

TepMOCTOÜKkie B3pbiBH3Tbie cocraBbi 
Ann ôoenpunacoB HapyxHoPi noflBecKH 

Heat-resistant explosive compounds 
for externally attached weapons

C-150 (ochobhoü 3apHfl CTepxHeBoii BH K-13M), 
CKopocTb CTepxHeBoro Konbua - 970 m/c, KO30<t>uuueHT 
cnnoiuHOCTM - 91,8% .

C-20A (BOcnnaMeHUTenbHO-paapbiBHOii sapau (BP3) 
0OTAB-25OT), yflenbHaB cnna CBeTa 175-180 mah cb./kc.

S-150 (main charge of the K-13M rod-type warhead), rod 
speed 970 mps, drag coefficient 91,8% .

S-20A (incendiary and bursting charge for FOTAB-250T), 
specific candlelight 175-180 million candle/kg.

Group 13 Ammunition and explosivesTpynna 13 Boenpnnacbi, ôoeBbie sac™ paxeT w B3pbiBHaTbie BemecTea
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SHepreTMHecKne KOHfleHcwposaHHbie cwcieMbi Condensed energy systems

BspbiBnaTbie cocTaBbi
Ann KyMynnTMBHbix óoenpunacoB

Explosive compounds 
for shaped-charge munitions

Ok4>oji (Pnr-7, Pnr-29, Pnr-26, nr-7 (6poHenpo6nsae- 
MOCTb: 400-600 mm).

Ok4>o/i (BH riTPK: «LUTypM», «Meine», «ManiOTKa», «Ma- 
moiKa» (ßpoHenpoßnaaeMOCTb: 560-800 mm, b t.h. c 3,0,3).

OMA (BH FITPK: «AiaKa», «XpnaameMa», «AiaKa» (6poue- 
npoßnsaeMOCTb: 1000-1050 mm).

OK0-2 (CRB3 PBK «Motmb-4M», BH flTPK «AiaKa»), «Aia- 
Ka» (ßpoHenpoÖMBaeMOCTb: 1100-1150 mm).

Okfol (RPG-7, RPG-29, RPG-26, PG-7 (400-600mm armor 
penetration).

Okfol (In warheads of ATGMs Shturm, Metis, Malyutka 
(560-800mm armor penetration, including with delay-action 
electric detonators).

OMA (In warheads of ATGMs Ataka, Khrizantema), Ataka 
(1,000-1,050mm armor penetration).

OKF-2 (In Motiv-4M submunitions of RBK SPBE cluster 
bombs, and in warheads of ATGM Ataka), Ataka 
(1,100-1,150mm armor penetration).

Jli/iTbeBbie B3pbiBHaTbie cocTaBbi
Ansi PC3O

TTAr-5 (TH PC3O «Tpan»), oSecnesMBaei TTT k M3fl,enwio.

Cast explosive compounds 
for MLRSs



BspbiBMaTbie eemecTBa Explosives

TF0A-13 (TH PC3O «npu- 
Ma»), oôecneMMBaeT Bbinon- 
HeHne noBbiuieHHbix TTT.

TTOA-13M (MoHoönoHHbie 
TH PC3O «CrviepH», «Ypa- 
ran»), oöecneHMBaeT Bbino/i- 
HeHHe nOBblllieHHblX 111.

TGAG-5 (Warhead of MLRS 
Grad), meets operational 
requirements.

TGFA-13 (Warhead of 
MLRS Prima), exceeds opera­
tional requirements.

TGFA-13M (One-piece 
warhead of MLRS Smerch, 
Uragan), exceeds operational 
requirements.

njiaCTM3OJlbHbie B3pblBHaTbie COCTaBbl
OJ1A-8T (BH k 3PK: C-300, C-400, «nonmvieHT», «Peayr»), 

115-120 % no CKopocrn pasnera nopaxaiomnx anetvieHTOB.
OJ1A-30T (flpoHMKaiOLuafl BH), 130-150% OTHOcmenbHO 

OOC.

J1R-30T (PeaKTUBHbie WTypMOBbie rpaHaTbi «AcneHb, «3a- 
hoc», «TaHHH»), 115-120 % no napaivieTpaivi BYB.

OJ1A-15 (BH k 3PK: «ByK-M 1-2», «Top-1»), 115-120 % no 
CKopocrn pasneTa nopaxaramnx aneivieHTOB.

Plastisol explosive compounds
OLA-8T (Warheads of SAM systems S-300, S-400, 

Poliment, Redut), provides 115-120 % increase in warhead 
emission velocity.

OLA-30T (HEAT warhead), 130-150 % lethality over high- 
explosive/fragmentation charge.

LP-30T (Antitank rockets Aglen, Zanos, Tanin), 115-120 % 
lethality over VUV.

OLA-15 (Warhead for SAMs of Buk-M1-2, Tor-1), provides 
115-120% increase in warhead emission velocity.

rijiacTMHHbie w anacTWHHbie
B3pblBH3Tbie COCTaBbl

Plastic and elastic explosive 
compounds

F1BB-12C1 (npOTMBOiaHKOBbie mmhsi flTM-1), paspywe- 
Hne TpaKOB rycemm TaHKOB.

PW-12S1 (antitank mines PTM-1), destroys tank tracks.
PW-5A (explosive reactive armor (ERA) 4S20), protection

Tpynna 13 Boenpnnacbi, Soeabie sac™ paner n sspbiBHarbie aemecraa
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TIBB-5A (aneweHT flUHa- 
M04eCKO0 3aiHHTbl (3/13) 
4C20), aaujMTa ot KC - 80 %, 
3amnTa ot BflC - 50 %.

riBB-12 (3fl3 4C22), 3a- 
mHTa ot KC - 90 %, aauwa 
OT BflC - 80 %.

3r-85fl (3ß3 4C23),
3ai±iMTa ot KC - 95 %, 3amnTa 
ot Bnc - 95 %.

from shaped charges - 80 %, 
protection from penetrating 
rounds - 50 %.

PW-12 (ERA 4S22), pro­
tection from shaped charges 
- 90 %, protection from pene­
trating rounds - 80 %.

EG-85D (ERA 4S23), pro­
tection from shaped charges 
- 95 %, protection from pene­
trating rounds - 95 %.

XnflKne i4 nacTOo6pa3Hbie
B3pblBHaTbie COCTaBbl

Liquid explosive compounds, 
explosive pastes

TAW-30 (HAPC-8ßM, HAPC-13Æ, 0BH 9H132 «LUTypM», 
d>BH 9H143 «ATaKa»), TpoT0noBbi0 OKBnsaaeHT 1,6-2,8.

TAM-50 (HAPC-8fl<t>, HAPC-13ß), TpoTnnoBbivi 3KBHBa- 
neHT 1,8-3,1.

GAI-30 (RAP-8DM, RAP-13D, high-explosive warhead of 
9N132 Shturm, high-explosive warhead of 9N143 Ataka), TNT 
equivalent 1.6-2.8.

GAI-50 (RAP-8DF, RAP-13D), TNT equivalent 1.8-3.1.

npOMblUJJieHHbie B3pblBH3Tbie 
MaTepwanbi, paspaóoTaHHbie
C MCnODb3OBaHHeM B3pblBHaTblX 
KOMHOHeHTOB yTMBM3UpyeMblX 
óoenpunacoB

Co3flaHbi peqenTypbi, paapaöoTaHbi TexHonornnecKHe npo- 
qeccbi 0 oöopyAOBaHne Ann nponsBOACTea npoMbiuineHHbix 
BB 03 BbiCBo6oxAaiotH0XCH BbicoKO3HepreT0HHbix MaTepMa- 
noB yT0n030pyeivibix Soenpunacoe: TpoT0n-y, rpaMMOH0Tbi, 
anbreTonbi, awynbceHbi, renbnopbi, rparmnopbi 0 03flen0n Ha 
0X OCHOBe.

Demilitarized 
industrial explosive 
compounds

Techniques and technological processes have been elabo­
rated, as well as equipment developed to convert high explo­
sives from demilitarized munitions into explosive demolition 
charges for use in the interests of national economy. These 
industrial explosives include Trotyl-U, Grammonites, Algetols, 
Emulsen, Gelpore, Granipore and some others.
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TpOTMP-y
Trotyl-U

Anbreron
Algetol

rpaMMOHMTbl
Grammonites

rpanunop nn<t>
Granipore PPF

Fenbnop
Gelpore

HaaeriMA M3 npoMbiw/ieHHbix BB, paapaSoraHHbix M3 yTMBMSMpyeMbix BM 
Industrial explosive products made of decommissioned explosives
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Onepreinnecxne KonaeHcnpoeaHHbie cncieMbi Condensed energy systems

HanMenosanne 
ymnnanpyeMoro 

BM
HanMenosanne n xpaixaa xapaxiepncinxa nonynaeMbix BM

Cnocoó 
W3rOTOBneHMA

1. Tpornn n ero 
CMecn inna TA, 
Tfl

1.1.TPOTWl-y.
FlpeflHasHaMeH ana aapaxanwa oBeoaHeHHbix nonocieñ n cxsaxnH Ha seMHOñ noaepxHOc™. Bbiny- 
cxaeica b snae KycKOB HepemaMeHTnposaHHOñ rpopMbi n nonnancnepcHoro cociasa c MaxcnManb- 
HbiM pa3MepoM xycxa 45 mm.

MexaHWHecKoe 
ApoóneHHe yru- 
jiM3npyeMbix 3a- 
pflflOB.

1.2. TPAMMOHMTbl 30/70, 40/60.
npeflHasHaHeHbi ana nponasoacTsa B3pbiBHbix paBor Ha 3eMHOñ nosepxHOcm ana sapaxanna cyxnx n 
oÓBOaneHHbix cxsaxnH. MaroiaBnnBaxjTCa H3 ipoinna-y nnn TpoTuna nioBoñ Mapxw b Bnae rpanyn no- 
nycrpepnnecxoñ cpopMbi paawepoM ao 8 mm. Coaepxai b cocíase 30 nnn 40% aMMnannoñ cenmpbi.

Cyxaa 
rpaHynflLiwfl.

1.3. /JETOHATOPbl nPOMEXYTOHHblE MOflyJlbHblE flnM-250, flnM-350.
npeaHa3HaHeHbi x npnMeneHnio Ha 3eMHOñ nosepxHOCTn ana nnnannposaHns cxsaxnHHbix 3apa- 
aoe rpaHynwpOBaHHbix n soaocoaepxamnx BB cyxwx n oÓBOaneHHbix cxsaxnH. BbinycxaxrTCA b 
nnacTnKOBOM Kopnyce, HanonHeHHOM ipomnoM-y.

Mexannnecxaa 
oBpaBoTxa ysnos 
BO36yxaenna ae- 
Tonaann npoin- 
BOTaHXOBblX MnH.

1.4. MCTOHHMKM CEMCMMHECKMX BOBH MC-100.
npeaHa3HaseHbi ana BO36yxaeHna aneprneñ B3pbiBa ynpyrnx xoneBannñ b Mácense npn npon3- 
Boacise ceñcMnnecxnx paóoT c nenonbaosanneM uinypos n cxsaxnH nioBoñ cienenn oBsoanenno- 
cth. BbinycKaioTca b nonnainneHOBOM Kopnyce, HanonHeHHOM ipomnoM-y.

ripeccoBanne. 
CBopxa.

2.BnTbeebie 
CMecn, 
coaepxamne 
reKCoreH: 
MC.TT, 
TTA-16, 
TTAT-5, 
TTA<t>-5M

2.1. AJlbrETOTIbl.
npeaHa3HaaeHbi ana npon3BoacTBa B3pbiBHbix paBoi Ha seMHOñ noBepxHOCiu c pynHbiM 3apaxaHn- 
eM cyxnx n oBsoaneHHbix cxsaxnH. HanBonee MomHbie M3 cyiaecTByioianx npoMbiwneHHbix BB, bo- 
aoycTOÜHUBbi. WaroiaBnnBaiOT M3 yrnnnanpyeMbix cociaBOB: MC, TTA-16, TTAr-5 nnn TrA<t>-5M b 
Bnae rpanyn nonyctpepnnecxoñ rpopMbi pa3MepoM ao 8 mm. PaapaBoianbi 3 Mapxn anbreionoB: 
anbreion-15, anbreion-25 n anbreion-35.

Cyxan rpaHyjiR- 
I4MA.

2.2. MCTOHHMKM CEMCMMHECKMX B0J1H MC-500TTA, MC-1000TEA.
npeaHa3HaHeHbi ana BO36yxaenna aneprneñ B3pbiea ynpyrnx xoneBannñ b Mácense ropHbix nopoa npn 
nponssoacTBe eeñCMnnecxnx paBor c ncnonb3OBaHneM wnypos n CKBaxnn nxiBoñ cienenn oBsoanen- 
HOdn. BbinycxaiOTCa b nonnainnenoBOM Kopnyce, HanonHeHHOM yrnnnsnpyeMbiM cociaBOM TÍA.

3annsxa. 
CBopxa.

3. Cyxne nnn 
BnaxHbie CMecw, 
coAepxamwe 
reKCoreH: 
A-IX-I, 
A-IX-2, 
A-IX-20

3.1. AJlbrETOnbl.

3.2. OMyilbCUOHHblE nATPOHMPOBAHHblE BB anaMeipoM 36, 60, 90, 120 mm. FlpeaHa3HaHeHbi 
ana sapaxanna wnypOB n cxsaxnH npn nponssoacTBe noaseMHbix B3pbiBHbix pa6oi n B3pbiBHbix pa- 
6ot Ha 3eMHOñ noBepxHOdn npn nraBoñ cienenn ofiBoanennocin.

CMeuieHue 
SMyiibCMM c reK- 
coreHOCOAepxa- 
IHMM C0CT3B0M.

3.3. MCTOHHMKM CEMCMMHECKMX B0J1H MC-100.
npeaHa3HaHeHbi ana B036yxaenna aneprneñ B3pbisa ynpyrnx xoneBannñ a Mácense ropnbix nopoa 
npn npon3BoacTse eeñCMnnecxnx paBor c ncnonb3OBanneM njnypOB n cxsaxnH nioBoñ cieneHn 06- 
BoaHeHHoein. BbinycxaiOTCa b nonnainneHOBOM Kopnyce, HanonneHHOM cociaBOM A-IX-I nnn A-IX-2.

npeccoBanne. 
CBopxa.

3.4. 3MyjlbCEH-rA.
npeaciasnaeT coBoñ oSpainyo SMynbcnio BoaHoro paciBopa aMMnannoñ n naipnesoñ cenmpbi b 
HerpienpoayKTe, ceHcn6nnw3npoBaHHyK> reKcoreHocoaepxamnMn cociaBaMn. npeanaaHaneHbi 
ana Bapbieanna Ha 3eMHOñ noBepxnocin ana pynnoro sapaxanna cxsaxnH. BbinycKaioTca b enae 
naipoHOB anaMeipoM 60, 90 n 120 mm.

CMewemie 
3MyjibCwn c reK- 
coreHocoAepxa- 
U4MMM COCTaBaMW. 
naTpOHMpoBaHMe.

4. nopoxa n TPT 4.1.3MYnbCEH-n.
npeaciasnaei coBoñ oBpainyio SMynbcnio soanoro paciBopa aMMnanHOñ n naipneBoñ cenmpbi b 
He<t>ienpoayxie, ceHcnBnnnanpoBaHHyio nnpoKcnnnHOBbiM nopoxoM.

CMenieHwe SMynb- 
cmh c nopoxaMn.

4.2. 3APPflbl SMynbCMOHHO-nOPOXOBblE (33D).
npeaHa3HaneHbi ana B3pbisanna na 3eMH0ñ noBepxHocivi ana pyHHoro aapaxaHna cxsaxnH. MarorasnnBa- 
K)Tca n3 3Mynbcena-n. BbinycxaiOTCa b Bnae naipOHOB anaMeipoM 45, 60. 90 n 120 mm. Boaoycioñnnsbi.

naipoHwpoBanne.

4.3. nOPOTOn.
npeaHa3HaneH ana cnapaxenna ceñCMWHecxnx, apoBaianx nnocxnx KOMBnnnpoBanHbix 3apaaoB n 
apyrnx naaennñ ana cneunanbHbix B3pbiBHbix paBoi npeaciaenaei coBoñ KOMnosnanra n3 3epeH 
yrnnnanpyeMoro nnpoxcnnnHOBoro nopoxa n Tpoinna. BoaoycToñnnBbi.

3annBxa.

4.4 3APPflbl KOMBMHMPOBAHHblE MOAyjlbHblE (3KM).
npeaHa3HaneHbi ana B3pbiBHbix paBoi na 3eMHoñ noeepxHocin npn cipomeabCTBe n oancixe Mennopa- 
TnsHbix xananoB, oiBoñxe ropHbix nopoa n nociaHOBxn Boptob xapbepoB Ha npeaenbHbiñ KOHiyp. Bbiny- 
cxaiOT b Bnae MOHoBnoxa n3 luaiuxn BannnciHoro nopoxa n ipomna, aaxmoneHHoro b oBonoaxy.

3annBxa. 
CBopxa.

4.5. rPAHMnop nn<P.
ripeanaanaaen ana npon3BoaciBa B3pbiBHbix pa6oi Ha 3eMHOñ noBepxHOCin npn sapaxannn cyxnx 
n oBBoaneHHbix cxsaxnH. npeaciasnaei coBoñ 3epHeHbiñ nnpoxcnnnHOBbiñ nopox, <t>nerMain3n- 
poBanHbiñ HecpTenpoayxTOM. BoaoycioñnnB.

CMewenne.

4.6. KOMBMHMPOBAHHblE 3APAflbl CKBAXMHHblE.
npeaHasHaneHbi ana eeaenna BapbiBHbix paBoi Ha 3eMHOñ noBepxnocin. MaroiaenneaiOTca na 3a- 
paxaeMOM Bnoxe 3arpy3xoñ b cxsaxnny nepeayioianxca cnoes aMMnannoñ cenmpbi n aepnenoro 
nnpoxcnnnHOBoro nopoxa.

CMewenne. 
naipOHwpOBanne.

4.8. TEJlbnOPbl (CETIMnOPbl).
npeana3HaaeHbi ana eeaenna sspbiBHbix paBoi na seMnoñ noBepxnocin. npeaciasnaioT coBoñ 3a- 
rymeHHbiñ pacieop oxncnmeneñ n cencnBnnnanpOBanHbiñ nopoxaMn nnn TPT. Bbinycxaoica b Bn­
ae naipoHOB anaMeipoM 90-180 mm.

CMeaienne. 
naipoHwpo Banne.



BspbiBMaTbie eemecTBa Explosives

Demilitarized 
explosives

Designation, primary specs of industrial explosives Fabrication 
technique

1. TNT and com­
pounds based on 
it

1.1. TROTYL-U.
Designed for demolition work in surface water-producing wells; manufactured in lumps of various 
shape; max lump size 45mm.

Mechanical 
grinding of initial 
charges.

1.2. GRAMMONITES 30/70, 40/60.
Designed for demolition work in dry and water-producing surface wells. Made of Trotyl-U or any other 
kind of trinitrotouene in the shape of semi-spherical pellets with size up to 8mm; includes 30-40% of 
ammonium nitrate.

Dry granulation.

1.3. DPM-250, DPM-350 intermediate modular fuses.
Designed to initiate detonation of granulated water-retentive explosive charges in dry and water-pro­
ducing surface wells. Encased in plastic, filled with Trotyl-U.

Mechanical pro­
cessing of deto­
nation assem­
blies of antitank 
mines.

1.4. IS-100 seismic wave generator.
Designed to make use of the blasting effect to initiate elastic vibrations in solid mass during seismic 
operations; emplaced in blastholes and wells, including water-producing ones; encased in polyethyl­
ene, filled with Trotyl-U.

Compression. 
Assembling.

2.Cyclonite-con­
taining melted 
explosive com­
pounds: 
MS,TG.
TGA-16, 
TGAG-5, 
TGAF-5M

2.1. ALGETOL.
Designed for demolition work on surface with manual laying of charges in dry and water-producing 
wells. Identified as the most powerful of all in-service industrial explosives; water-resistant. Converted 
from military explosive compounds: MS, TGA-16, TGAG-5 or TGAF-5M by granulation; pellets are up 
to 8mm in size. Three types developed: Algetol-15, Algetol-25 and Algetol-35.

Dry granulation.

2.2. IS-500TGA, IS-1000TGA seismic wave generators.
Designed to make use of the blasting effect to initiate elastic vibrations in solid mass during seismic 
operations; emplaced in blastholes and wells, including water-producing ones. Encased in polyethyl­
ene, filled with TGA compounds.

Melting.
Assembling.

3. Cyclonite-con- 
taining dry or 
watered com­
pounds:
A-IX-I, 
A-IX-2, 
A-IX-20

3.1. ALGETOLS.

3.2. CASED EMULSION EXPLOSIVES (diameter 36mm, 60mm, 90mm, 120mm). For underground 
and surface demolition work placed in blastholes and wells, including water-producing ones.

Addition of emul­
sion to cyclonite­
containing com­
pound.

3.3. IS-100 seismic wave generator.
Designed to make use of the blasting effect to initiate elastic vibrations in solid mass during seismic 
operations; emplaced in blastholes and wells, including water-producing ones. Encased in polyethyl­
ene, filled with A-IX-I or A-IX-2 compounds.

Compression. 
Assembling.

3.4. EMULSEN-GA.
Water-in-oil emulsion of ammonium nitrate and sodium nitrate, sensitized by cyclonite-containing 
compounds. Designed for surface demolition work with manual charge laying. Manufactured in car­
tridges with diameters of 60, 90 and 120 mm.

Addition of emul­
sion to cyclonite­
containing com­
pound. Encasing.

4. Powders and
TNT

4.1. EMULSEN-P.
Water-in-oil emulsion of ammonium nitrate and sodium nitrate, sensitized by nitric cellulose powder.

Mixing of emul­
sion with pow­
ders.

4.2. EMULSION-POWDER CHARGES.
Designed for surface demolition work with manual charge laying. Made of Emulsen-P in the form of 
cartridges with diameter of 45, 60, 90 and 120 mm. Water-resistant.

Encasing.

4.3. POROTOL.
Used in seismic, rending combination charges and other specialized charges. Porotol is a mixture of 
pellets of nitric cellulose powder and TNT. Water-resistant.

Melting.

4.4 COMBINED MODULAR CHARGES.
Designed for surface demolition work during construction and breaching of meliorative canals, min­
ing engineering and open-cut mining. Made in the form of encased cartridges containing the mixture 
of propelling powder and TNT.

Melting.
Assembling.

4.5. GRANIPOR PPF.
Designed for surface demolition work; charge placed in blastholes and dry and water-producing 
wells. Made in the form of granulated nitric cellulose powder, moderated by oil products. Water-resist­
ant.

Mixing.

4.6. COMBINED CHARGES.
Designed for surface demolition work. Charge is emplaced by filling the blasthole with alternating lay­
ers of ammonium nitrate and granulated nitric cellulose powder.

Mixing.
Encasing.

4.8. GELPOR (SELPORE).
Designed for surface demolition work. Made in the form of thickened solution of oxidizers and sensi­
tized powders or TNT. Manufactured in cartridges with diamter of 90-180mm.

Mixing.
Encasing.
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SHepreTMHecKne KOHfleHcwpoBaHHbie cncieMbi Condensed energy systems

XapaKTepucTMKM npoMbiiuneHHbix BB, paapaôoTaHHbix na yTMnwawpyeMbix BM

HanMeHoeaHwe BB Tennora 
B3pblBa, 
k/Vk/kp

TeMnepaiypa 
BCnblUJKM, 

•c

HyBCT. K 
yaapy no 

rOCT 4545 
b npnßope 

NS1, %

Hyecr.
K TpeHWO 
no OCT 

84-895, Mna

flnOTHOCTb, 
Kr/M3

CKOpOCTb 
aeTOHaunM, 

KM/C

KucnopOflHbiCi 
6anaHc, 

%

TpoTnn-y 3900 295-305 0-20 >500 750-800 
(Hacbin)

5,0-5,5 
(BOflOHanoa.)

-74

rpaMMOHnr 30/70 3768 315-320 12-24 216-284 800-900 
(Hacbin)

3,8-4,5 -45,9

TpaMMOHMT 40/60 3747 320-325 12-24 216-284 800-900 
(Hacbin)

3,7-4,4 -36,5

AflbreTon-15 4735 210 8 294 900-1000 
(Hacbin)

4,6 -80,8

AnbreTon-25 4860 210 8 294 900-1000 
(Hacbin)

4,8 -78,8

AnbreTon-35 4986 210 16 294 900-1000 
(Hacbin)

5 -75,9

3MynbceH-TA 4291 230-240 0-8 350 1450-1480 5,4-6,0 -16,0
3MynbceH-n 3200 190 0 >300 1500 5,2-5,6 -15,6
Teribnop 3771 170-180 0 220-250 1300-1400 5,0-5,2 -0,8--14,0
riopoTon 3875 170-180 52 108,9 1500 6,5 -59,4
TpaHnnop nn<t> 3436 180-190 8-12 200-250 800-900 

(Hacbin)
5,5-6,3 

(BOflOHanon.)
-42 - -45

Basic characteristics of demilitarized industrial explosives

Designation Explosion 
heat, KJ/kg

Flash 
point, "C

Impact sensitivity, 
under State

Standard 4545 as 
measured with 
Device No1, %

Friction 
sensitivity 

under 
Standard 

84-895, MPa

Density, 
kg/m3

Detonation 
speed, kmps

Oxygen 
balance, %

Trotyl-U 3,900 295-305 0-20 >500 750-800 
(bulk density)

5.0-5.5 
(water-filled)

-74

Grammonite 30/70 3,768 315-320 12-24 216-284 800-900 
(bulk density)

3.8-4.5 -45.9

Grammonite 40/60 3,747 320-325 12-24 216-284 800-900 
(bulk density)

3.7-4.4 -36.5

Algetol-15 4,735 210 8 294 900-1,000 
(bulk density)

4.6 -80.8

Algetol-25 4,860 210 8 294 900-1,000 
(bulk density)

4.8 -78.8

Algetol-35 4986 210 16 294 900-1,000 
(bulk density)

5 -75.9

Emulsen-GA 4,291 230-240 0-8 350 1,450-1,480 5.4-6.0 -16.0
Emulsen-P 3,200 190 0 >300 1,500 5.2-5.6 -15.6
Gelpor 3,771 170-180 0 220-250 1,300-1,400 5.0-5.2 -0.8--14.0
Porotol 3,875 170-180 52 108.9 1,500 6.5 -59.4
Granipor PPF 3,436 180-190 8-12 200-250 800-900 

(bulk density)
5.5-6.3 

(water-filled)
-42 - -45
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BspbiBMaTbie eeuiecTBa Explosives

3c|><t>eKT0BHOCTb BB MoxeT 6t>iTb openeHa KpuiTepneivi 
yfle/ibHoCi MOinHOCTu BB, KOTopwii BK/iiOHaeT b ceba ochob- 
Hbie B3pbiBHaTbie xapaKTepucTHKM BB: nnOTHOCTb p, kp/m3; Te- 
anoTy sapbiBa Q, Kflx/Kr; CKopocTb AeTOHaiiMM D, m/c.

PeaynbTaTbi pacneTa N™ paspaboTaHHbix npOMbimneHHbix 
BB npuBe/jeHbi b Tabnnpe.

The main factors, determining the efficiency of explosives, 
are their main blasting characteristics, i.e. density, heat of 
explosion, and detonation speed, which define the power-to- 
weight ratio of this or that blasting agent.

Table shows power-to-weight ratios, as calculated for the in­
service industrial explosive compounds.

PeaynbTaTbi pacneja moiuhoctm

HanMeHOBaHue BB

XapaxTepncTUKM

p, Kr/M3 Q, Kflx/KC D, m/c N«, (kBt/m’)10s

TpoTun-y 750-800 3900 5500 17,16
TpaMMOHUT 30/70 800-900 3768 4500 15,26
TpaMMOHUT 40/60 800-900 3747 4400 14,84
AnbreTon-15 900-1000 4735 4600 21,78
AribreTOii-25 900-1000 4860 4800 23,33
AnbreTon-35 900-1000 4986 5000 24,93
SwynbceH-r 1450-1480 4291 5700 36,08
3MynbceH-n 1500 3200 5600 26,88
Teribnop 1330-1400 3771 5200 27,45
flopoTon 1500 3875 6500 37,78
rpaHunop nn<t> 800-900 3436 6300 19,48
Ammohht 6XB
(lUTaTHoe riporvi BB) 800-850 4315 4000 14,67

Power-to-weight ratio

Designation

Property

Density, p, kg/m3 Heat of explosion, 
Q,kJ/kg

Detonation speed, 
D, mps

Power-to-weight 
ratios, N, (kW/m2)105

Trotyl-U 750-800 3.900 5,500 17.16
Grammonite 30/70 800-900 3,768 4,500 15.26
Grammonite 40/60 800-900 3,747 4,400 14.84
Algetol-15 900-1,000 4,735 4,600 21.78
Algetol-25 900-1,000 4,860 4,800 23.33
Algetol-35 900-1,000 4,986 5,000 24.93
Algetol-G 1,450-1,480 4,291 5,700 36.08
Emulsen-P 1,500 3.200 5,600 26.88
Gelpor 1,330-1,400 3,771 5,200 27.45
Porotol 1,500 3,875 6,500 37.78
Granipor PPF 800-900 3,436 6,300 19.48
Ammonite 6ZhV
(organic industrial explosive) 800-850 4,315 4,000 14.67

WCTOHHMKM CeìÌCMMHeCKMX BOJ1H
DpeAHaaHaneHbi /yia 

B036yxaeHna aneprneii 
B3pbiea ynpyrnx Koneba- 
HWM B 36MH0M KOpe npM 
npon3BOflCTBe ceiicMn- 
HecKMX pabor. Aoctnra- 
eTCH öonbtnoü ceiiCMM- 
necKnri 34><f>eKT no cpaB- 
HeHHIO CO LUTaTHblMW 33- 
pswaMM.

Mctohhmkm paboTocno- 
cobHbi npH TeMnepaType 
OT -50°C AO +50"C, a TaKxe 
npn AaBneHMn flo 
0,5 Mfla. nnacTMKOBbiii 
Kopnyc obecnennBaeT co- 
xpaHHOCTbsapeva n caHM- 
Tapnyio beaonacHOCTb. 
WHnuHnpyeTca WTaTHbiMM 
aneKTpofleTOHaTOpaMu.

Seismic wave generators

Designed to make use of 
the blasting energy to initiate 
elastic vibrations in the crust 
of the earth during seismic 
shooting, such generators 
provide much more power­
ful seismic effect than ordi­
nary charges.

Generators remain oper­
ational when exposed to 
temperatures from -50 °C 
to +50 °C, as well as under 
pressures up to 0.5 MPa. 
Plastic case protects the 
charge from impacts, and 
ensures nature-friendli­
ness during storing. 
Ordinary electric detona­
tors are normally used to 
initiate the charge.
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SHepreTMHecKne KOHfleHcwposaHHbie cwcreMbi Condensed energy systems

Mapxa n3Aenns l/IC-100 WC-500 HC-1000

BB aapsifla Tpomn, A-IX-1, A-IX-2 Tr-40/60, TrA-50 Tr-40/60, TrA-50
ÆnaMeTp, mm 45 60 65
XtnuHa, mm 131 215 296
Macca b cöope, r, He 6onee 160 650 1200
CKopocTbfleTOHauMn, m/c 6200-7900 7000-7600 7000-7600

Designation IS-100 IS-500 IS-1000

Explosive charge Trotyl, A-IX-1, A-IX-2 TG-40/60, TGA-50 TG-40/60, TGA-50
Diameter, mm 45 60 65
Length, mm 131 215 296
Assembly weight, g, maximal 160 650 1,200
Detonation speed, mps 6,200-7,900 7,000-7,600 7,000-7,600

SMyjibceHbi
SwiynbceHbi - BOflocTOMKne 

npOMbiwjieHHbie BB Ha ochobb 
yTnnn3npoBaHHbix B3pbiBHaTbix 
semecTB, nopoxos n awyab- 
CMH.

ripuMeHBioTCA b narpoHHpo- 
BaHHOM BKfle (aapflflbl flnaMCT- 
poM 60, 90 h 120 mm) Ha OTKpbi- 
Tbix ropHbix paôoTax b CKBaxnnax 
riioSoti meneau oóboxjhchhoctii 
npu TeMnepaType OKpyxatoiueri 
cpeflbi OT -30 °C no +50 °C.

Emulsen
Emulsen is a demilitarized 

water-resistant industrial explosive 
with addition of powders and 
emulsions.

Encased emulsen cartridges with 
diameter of 60, 90 or 120mm, are 
normally used for demolition during 
mining engineering, and can be 
emplaced in water-producing 
blastholes and remain oeprationa 
when exposed to extreme tempera­
tures from -30 °C to +50 °C.

Mapxa aMynbceHa 3MynbceH-n GMy/ibceH TIE 3MynbceH-r SMy/ibceH-TB

BHetUHMM BUIA

nnOTHOCTb, r/CM3
Tennora BspbiBa, Kflx/Kr 
CKOpOCTbßeTOHaUMM, M/c 
HyBCTBMTenbHOCTb K yaapy 
(HaCTOCTb B3pblB0B), % 
HyecTBMTenbHOCTb k Tpenmo, 
hmxhuü npeaen, Mila

nnacTMHHoe BemecTBo ot csernoro flnacTMHHoe semecrso ceporo usera
no reMHO-KopuiHHeBoro usera

1,44 1,40 1,48 1,44
3200 3200 4290 3740
5800 4850 5600 5200

0 0 0-8 0-8

300 6onee 400 300 350
WHnunnpyiOTCH ujaujKaMM-fleroHaropaMw uns npoMbiuineHHbix B3pbiBHbix pa6or

Designation Emulsen-P Emulsen PB Emulsen-G Emulsen-GB

Visual appearance

Density, g/cm3
Heat of explosion, kJ/kg 
Detonation speed, mps 
Shock (impact) sensitivity, % 
Friction sensitivity, 
low margin, MPa

Plastic substance with color ranging 
from light-brown to dark-brown

1.44 1.40
3,200 3,200
5,800 4,850

0 0

300 over 400
Initiated by detonating cartridges for commercial 

demolition work

Gray plastic substance

1.48 1.44
4,290 3,740
5,600 5,200
0-8 0-8

300 350
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BspbiBMaTbie BemecTBa Explosives

AeTOHaTopbi npoMexyroHHbie 

yHMBepca/ibHbie
FlpeflHasHaHeHbi ana MHHUnnpoBaHna BB, 

BKnionaA ManoHyBCTBUTenbHbie, aTaKxe BB Ha 
OCHOBe BOflHblX H rOpRHMX paCTBOpOB OKMCAkl- 
Teneii. ObecneMMBaioT HaAexHbiPi MHuuMnpy- 
totuMÍí a4>4>eKT B nioôbix KJiHMaTHHecKnx yc.no- 
BHHX B CyXMX H OÖBOAHeHHbIX CpßflaX npw THfl- 
pocTaTMHecKOM flaBneHHM ao 0,3 Mfla.

ByiviaxHbikí (nnacTMKOBbiíí) KOpnyc obecne- 
HHBaeT coxpaHHOCTb aapaaa h caHmapHyio 
SeaonacHOCTb.

ßeTOHaiopbi M3roTaBJiMBaiOTCs M3 nopoTO- 
na, KOMnoHeHTaMM KOToporo BBnaioTca yrunH- 
3npOBaHHbie BM.

General purpose intermediate detona­
tors

Designed to initiate explosives, including 
insensitive high-explosives, and blasting 
charges based on water and hot oxidizer solu­
tions, such detonators ensure reliable priming 
of charges in any climatic conditions in both 
dry and water-producing blastholes with 
hydrostatic pressure of up to 0.3 MPa.

Paper or plastic casing protects from 
impacts and ensures nature-friendliness dur­
ing storing.

The detonators are made of demilitarized 
Porotol.

Mapi<a Any
ZlMaMSTp HapyxHbiñ, mm
BbICOTa, MM
Macca BB, r
CKOpOCTb AeTOHaUMM, m/c 
flaB/ieHwefleTOHauMM, ma

any-600 ¿iny-800 flny-1000
80 80 80
115 130 160
600 800 1000
6550 6550 6550
16-20 16-20 16-20

fleTOHaiopbi nHHunnpyiOTCa AHI, Kfl, CH «SflUTIWH»

Designation
Outer diameter, mm
Height, mm
Weight of explosive, g 
Detonation speed, mps 
Detonation pressure, GPa

DPU-600 DPU-800 DPU-1000
80 80 80
115 130 160
600 800 1,000

6,550 6,550 6,550
16-20 16-20 16-20

To ignite detonators primers are used as follows DSH, KD, ED, SI EDILIN

nonyneHwe 3MynbcnoHHbix
B3pbiBHaTbix BemecTB (BB) - nopaMWTOB

Production of emulsion 
explosives poremits

CTaunoHapHasycTaHOBKa
ripe,aHa3HaHeHa ana noriyneHua SMynbcnw nop3MHTa m ra- 

3oreHepnpyiotneM AobaBKM (ITfl), ABnaiomnxca nony4>a6pn- 
KaTaiviM 3MynbCMOHHoro BB nopaMma.

flo/iyneHne sMynbcuw nopaMma ocymecTBnaeTca nyreM 
CMeiueHMB pacTBopa OKucnmeneri u HerfyrenpoayKTa b npw- 
cyTCTBHw BMynbraTopa b cneunanbHOM annapaTe. TexHono- 
rHHecKHii npopecc no/iyaeHMa aMyribCMOHHbix BB - 6e3OT- 
XOAHblid, C yrnnH3aUMeri CTOHHblX BOA.

riopaMm uMeeT npeeocxoAHyio BOfloycToiiHMBocTb, coxpa- 
HaeTca acJxJjeKTMBHaa paöoTOcnocoÖHOCTb npn HaxoxAennu b 
oÖBOAHeHHbix CKBaxHHax pp 10 cyTOK, b Kapbepax no3Bonaei 
noriHOCTbio ncKntOHmb Bbiôpocbi BpeflHbix semecTB b aTMO- 
c<J>epy M BOfloeMbi, ao MHHMMyMa CHH3mb 3arpa3HeHne rpyH- 
TOBbix boa, MexaHM3npoBaTb sapHAKy, MCKJiioHmb obmeHne m 
Komata paboTaiomnx c BpeAHbiMn xuMnsecKHMM BetAecTBaMw.

Stationary plant

It is intended for production of a poremit emulsion and a gas 
generating additive (GGA) which are components of the emul­
sion explosive poremit. In order to receive poremit emulsion 
the solution of oxidizers and an oil-product are mixed in pres­
ence of an emulsifier in a special apparatus. The process of 
production of emulsion explosives in wasteless with utilization 
of waste waters.

Poremit has exellent water resistance, the performance is 
high after being in water holes up to 10 days, in quarries allows 
to eliminate completely the emission of harmful substances to 
atmosphere and ponds, to minimize the contamination of 
ground water, to mechanize charging, to exclude dust forma­
tion and the contact of workers with harmful chemical sub­
stances.

TaKTMKO-Te TWKW Basic Characteristics

MOlUHOCTb npOH3BOACTBa 
npOM3BOAHTenbHOCTb
KonwMecTBO ochobhoto TexHonornHecKoro 
oöopyAOBaHMS
Ochobhow TexHonoruiHecKHii nepcoHan 
rioTpeöneHMe aHepropecypcoB Ha 1 t:

nap (P=0,3 Mfla)

aneKTpoaHeprnq
cxaTbiñ BO3Ayx

AO 25000 TOHH b toa
AO 1 5 TOHH B Mac

28 eAKHMU
10 HenoeeK

760000000 Ax
(0,35 t)
16,2 kBtxh
4 HM3 X 4

Productive capacity
Productivity
Quantity of main equipment
Main personnel
Consumption of power resources per 1 t: 

steam (P=0.3 Mp )

electric power 
compressed air

up to 25,000 t/year 
up to 15 t/hour 
28 units 
10 people

760,000,000 J
(0.351)
16.2 kWxh
4nm3xh
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hopoxa
M METATEJlbHblE 3APHAbl

nopoxa - TBepflbie cucTewbi, cnocobHbie k ycToiiHHBOMy 3axo- 
HOMepHOMy ropeHwo 6ea aociyna M3BHe Kucnopo/ja BO3Ayxa 
mjim Apyrwx OKucnme/ieui c BbifleneHueM SHanureribHoro xonMHe- 
CTsa Tenna m raaooSpasHbix 
npopyKTOB. Flopoxa Moryr SbiTb 
flOCTaTOHHO npocTbi no cociaBy 
(3-4 KOwnoHOHTa) mam npep,- 
CTaBiiHTb coGom cnoxHbie cmc- 
TeMbi (Sonee 10 xownoHeHTOB). 
nopoxa npMMeHBioTca b xane- 
CTse HCTOHHUKa SHeprMM Ann 
MeTamia CHapAAOB n abb npui- 
BeAeHUB b ABMxeHHe paxer, a 
Tax>xe b reHepaiopax rasa Bbi- 
cokoto AaBnem/is, b socnnaMe- 
HMTenax, ornenpOBOAHbix aiHy- 
pax, <t>eMepBepoHHbix ycTpori- 
CTBax m Ann APyrux penePi.

CymecTByiOLUMe nopoxa BxnraHaxiT Tpn emas:
1. flopoxa Ha ocHoee HWTpaTOB peanronosbi:
- nnpoKcnnnHOBbie nopoxa, npMMeHAXTTCA b CTpenxoBOM 

opyxnn m apTMnnepMMCxMX cncTerviax pasnuHHoro KannSpa;
- SannutCTMTHbie nopoxa, npMMeHAOTca xax b apTMnnepMM- 

cxmx, Tax m b paxeTHbix CMCTewax. CoBpeivieHHbie apTwine- 
Pmmcxmb nopoxa - OAHOOCHOBHbie m AsyxocHOBHbie - otho- 
catca k KJiaccy 6e3AbiMHbix nopoxoB m ncnonbsyiOTCR b 
ctboashom apTwnnepmi (nonesaB, TaHXOBaa, npoTMBOTaHXO- 
Baa, MopcKan apTMnnepMA, aBwauMOHHbie nyujxM) b xanecTBe 
MeTaTenbHbix 3apsiAOB;

- KopAHTHbie nopoxa;
- c<t>epnHecKne nopoxa;
- nopoxa 6e3 nnacTM<t>MxaTopa.
2. nopoxa Ha ochobo CMHTeTMnecxMX nonmviepoB u oxmcam- 

TenA - cMecesbie nopoxa, npMMeHPioTCA npeMMymecTBeHHo b 
paxeTHOvi TexHHxe.

3. nopoxa - MexaHHHecxuie civiecM, AbiMHbiii nopox npwrvie- 
haaca b ornecTpenbHOM opyxMM.

nopoxa, npriMeHAeMbie b paxeTHbix AenraTenax, othocatca 
x TBepAbiM paxeTHHM TonnwBaM.

Powders are solid substances capable of releasing lots of 
heat and gases as the result of stable burning without oxygen 
or other oxidizers. Powders may have very simple composi­

tion of only three or four 
components, or be complex 
mixtures of more than ten 
components. Powders are 
normally used as propellants 
for projectiles, or to provide 
jet pulse to rockets, and also 
employed in high-pressure 
gas generators, primers, 
train fuses, fireworks and for 
other purposes.

There are three types of 
powders currently known:

1. Nitro-cellullse powders: 
- nitric cellulose powders

are used in small arms and artillery systems of various cal­
ibers;

- ballistite powders are used in both artillery and rocket sys­
tems. Present-day one- and two-element artillery powders are

identified as smokeless powders, and employed as propelling 
charges for projectiles for the tubed artillery systems (field 
artillery, tank guns, antitank weapons, naval artillery, aircraft 
guns;

- cordite;
- ball powders;
- non-plasticizer powders.
2. Powder mixtures with synthetic polymers and oxidizers, 

generally used as rocket propellants.
3. Mechanical powder mixtures, black gunpowders, former­

ly used in small arms.
Powders used in rocket motors are referred to as solid rock­

et propellants
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riopoxa M MGTaTenbHbie aapapbi Powders and propelling charges

HuiTpaTbi uennK)no3bi.
HwTpouenjitonosa boahba

Cellulose nitrates.
Water solution of cellulose nitrate

A30TH0Kncnbie 3<t>npbi uenniono3bi 
oônaaaioT yHMBepcanbHOCTbio m lum- 
poKMM .quanasoHOM npuMenenna b 
3aBHCMMOCTM OT COflepxaHUa 33OT3 M 
B93KOCTH.

YHHBepcsabHOCTb TexHonorMw n3- 
roTOB/ieHMA HWTpaTOB u,enmono3bi 
no3BO/iAeT nonyHMTb BOflHyio Hmpo- 
uenntonoay craGnribHoro Kanecrea b 
COOTBeTCTBMM C TeXHWHeCKMMM Tpe- 
6OB3HMHMM 33K33HHK3.

ynaxoBKa - juhhku W3 ro<t>pnpoBaH- 
Horo KapTOHa c nonnsTnneHOBbiM 
BKJiaAblllieM BMeCTMMOCTbK) 30 Kr. Hm- 
Tpopenniono3a TpaHcnopTuipyeTcn 
Bcewn Bi/iaaMn TpaacnopTa, Knacc 
onacHOCTH - 4, Howiep 00.H-2555.

Nitrate esters are widely used 
in national economy, with due 
account made of the nitrogen 
content and viscosity.

Industrial technologies of 
cellulose nitrate fabrication 
allow manufacturing high-qual­
ity nitric cellulose water solu­
tions compliant with clients’ 
requirements.

Package - 30-kg corrugated 
cardboard boxes with polyeth­
ylene inserts. Nitric cellulose is 
transportable by all types of 
vehicles, Hazard Class 4, No 
00.N-2555.

noKasarenM asora, %
ZlMHaMMHeCKaA BR3KOCTb

12,10-13,47

(no lennnepy) cfla
XMMMHeCKaa CTOMKOCTb

4,8-14,0

(no hyHre), Ma NO/r 
CreneHb n3Menb4eHnn

He 6onee 2,5

(06beMHblM MeiOAOM), CM3 He MeHee 70
Co«epxaHne 3onbi, % He 6onee 0,4
CoaepxaHMe, % 30-35

Nitrogen content, % 
Dynamic viscosity

12.10-13.47

(Geppler) sPa
Chemical resistance

4.8-14.0

(Lunge), ma NO/g 
Fineness degree

max 2.5

(volumetric estimation), cm3 min 70
Ashes content, % max 0.4
Content, % 30-35

TexHonorww naroTOBnenn« nopoxoB

rwAponpeccoBa« AwcKpeTHo- 
HenpepbiBHaa rwóKas TexHonornsi 
npon3BOACTBa nupoKCunnHOBbix nopoxoB

KnaccMHecKaa TexHonorwn, npeAHaaHaneHHasi abb H3roio- 
BneHna sepaeHHbix n TpybnaTbix nnpoKcnnnHOBbix nopoxos k 
CTpenKOBbiM, aBnaunoHHbiM, apTunjiepnricKMM cncTewaM 
pa3nnHHoro HasHaneHwa n cpeacrBaM SnnxHero 6oa, ocho- 
BaHa Ha ncnonb3OBaHnn AOCTynHbix ManoTOKCMHHbix bmaob 
CbipbH (HMTpaTOB uennio/io3bi, yciapesujHx nopoxos, xpw- 
CTanriMMecKnx BB n cnnproarjiMpHoro pacTBopmena). Haw- 
Gonee yHWBepcanbHa KaK no HOMeHimaType nopoxoB, tsk w no 
cbipbio. BbiAepxHBaeTHacTyto CMeny peqeniyp, MapoK nopo- 
xob n KoneôaHMa npow3BOAHTenbHOCTn.

W3roTOBneHne nopoxoB ocymecTBriaeTca b annapaiax ne- 
pnoflUHecKoro m HenpepsiBHoro AeiiCTBHH, pa3MemeHHbix b 
OTAenbHbix 3AaHnax, hto oGecneHMBaei: rwÒKOCTb TexHono- 
tmh, a,nanTnpyeMOCTb napaMerpoB k w3MeHeHH9M peuenïy- 
pbi, BO3MOXHOCTb 4>a6pnKaL(Mn wanoTOHHaxHbix napTnü, mc- 
noJib3OBaHne ainpoKOii HOMeHKnaTypbi cbipbm OcHOBHbie 
CTaflHH TexHonorwHecKoro npoqecca: oSesBOxnsaHne HU,, 
CMeuueHMe n nnacTn4>MKauiMa nopoxoBoii Macchi, npeccosa- 
Hwe ujHypoB, pe3Ka n yaaneHne paciBopHTenn.

npon3BOACTBO ocHatueHO cncreMOM pereHepapnw pacTsopH- 
Te/i9 n 4>a3oii hoatotobkh ycTapeeuinx nopoxos k nepepaóoTKe.

Powders fabrication technology

Hydraulic pressure technology 
for discrete-continuous flexible process 
of nitric cellulose powder fabrication

This is an ordinary technology normally used to manufacture 
granulated and cylindrical-and-hollow powders for munitions 
shot from small arms, aircraft weapons, artillery systems and 
close combat weapons. The technology is based on the use of 
available low-toxic types of raw materials, including cellulose 
nitrates, salvaged powders, crystallized explosives, alcohols 
and esters. The technology is said to be most versatile in terms 
of raw materials used and powder types produced, and more­
over can withstand frequent changes of raw materials and 
required types of powders.

Powders are manufactured with the use of cyclic operation 
and continuous operation equipment, located in separate 
facilities - the method ensuring flexibility, adjustability of 
equipment for altering techniques, possibility of manufac­
turing small batches of product and opportunity to use a 
wide range of raw materials. The main stages of the manu­
facturing process are as follows: dehydration of initial com­
position, mixing and plasticizing of powder formulation, 
pressure molding of powder lines, cutting, and releasing of 
solvent.

The equipment used also includes solvent regeneration sys­
tems and powder preparation workstation.
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OHepreTMHecKue KOHfleHcupoßaHHbie cucreMti Condensed energy systems

TexHonornMecKaq cxeMa npon3BOflCTBa nupoKcunuiHOBbix nopoxoB 
Process flow diagram of nitric cellulose powder production

1 - ueHTpM<J>yra; 2, 4 - pacxoflHbie mcphmkh Ana cnupia, 3<t>npa, 
pacTBOpa flcbA b arpuipe; 3 - MewaTenw nonacTHoro Tuna; 5 - koht- 
ponbHbiü npecc; 6 - rn,apaBnwHecKMM npecc; 7 - ctshok pe3Kn; 8 - 
npOBsnoHHbiü WKa<î>; 9 - annapar copTMpOBKn; 10 - ßacceüH Bbi- 
mohkm; 11 - nonupoBanbHbiM 6apa6aH; 12 - cTonosaa cyiuunKa;
13 - annapar CMeniMBaHna Tapacoea; 14 - naKnoHHbiii annapar 
coprnpoBKn; 15 - repMeiMMHaa rapa; 16 - pawa; 17 - norpeöoK 
<t>opMnpoBaHna napTMii; 18 - KanuCpoBOHHbiw cron; 19 - 6apa6aH- 
Hblii CMeCMTenb TpyÖKH

1 - centrifugal machine; 2, 4 - spirit, ether, diphenylamine ether solu­
tion consumption meters; 3 - blade mixers; 5- master press; 6 - 
hydraulic press; 7 - cutting machine; 8 - dryer; 9 - sorting machine;
10 - soaking basin; 11 - polishing drum; 12 - tabletop dryer; 13 - 
Tarasov mixer; 14 - tilted sorting machine; 15 - hermetic box; 16 - 
frame; 17 - batch collection area; 18 - calibration desk; 19 - drum 
mixer

HenpepbiBHO fleiicTBytoiiAaii TexHonorun npon3BOACT- 
Ba sepHeHbix n TpyÖHaTbix nnpoKcmiMHOBbix nopoxoB.

npeöHa3HaaeHa ana MaroTOBneHna cpeßHe-, KpynHoaep- 
HeHbix m TyöaaTbix nwpoKcnnwHOBbix nopoxos k CTpenKOBbiM w 
apTnn/iepnüCKHM cucreiviaM pasnnanoro Ha3HaaeHna m 
cpeacTBaM 6nnxHero 6oa.

HenpepbiBHOCTb npoqecca coaeraerca c aKOHOMweii 3Hep- 
rernaecKMx pecypcoB, aoporocTorimero pacTBopmena, ko- 
pOTKMM npOH3BOACTBeHHblM UMKAOM.

HenpepbiBHaa TexHonorwa no3BOnaer o6r>eAMHMTb ochob- 
Hbie <J>a3bi nopoxoBoro npon3BOACTBa, a ynpaBæHuie npo- 
ueccoM ocyiuecTBnaerca AMCTaHLiMOHHO.

MexaHH3auna rexHonornaecKoro npoqecca, orcyrcTBue 
Mex<t>a3Hbix nepeB030K, KOMnaKTHocTb arperaros He Tpeöy- 
iot SonbUJHx npOM3BOACTBeHHbix njiomaAeii. OflHaxo ropn- 
3OHTanbHoe pacnonoxenne npeccoBoro oöopynoBaHHa He 
no3BOJiaer M3roTaBnMBaTb TOHKOCBOAHbie uiHypbi /yia MenKMX 
MapoK nopoxoB ABOiiHoro HasHaaeHwa.

Unimpeded technology of granulated and cylindrical- 
and-hollow nitric cellulose powder fabrication.

The technology provides for production of medium-size, 
large and cylindrical-and-hollow nitric cellulose powders for 
ammunition for the small arms and artillery systems, and 
close-combat weapons.

In addition to the unimpeded nature of the process, high 
economy of energy and expensive solvent, and very short 
manufacturing cycle are its other advantages, not to mention 
the possibility to fuse all phases of the manufacturing process, 
controlled remotely.

Owing to the high level of automation and compact manu­
facturing equipment, there is no need for interphase trans­
portation, and large manufacturing facilities. There is a disad­
vantage, however, as the horizontal press does not allow mak­
ing thin powder cords generally required to produce dual-use 
fine powders.
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riopoxa m MGTaTenbHbie sapsflbi Powders and propelling charges

HenpepbiBHO AeücTByioiua$i cxeMa nponaeoflCTBa sepweHbix n rpyÔHaTbix nnpoKcunwHOBbix nopoxoB 
Process flow diagram of unimpeded fabrication of granulated and cylindrical-and-hollow nitric cellulose powders

1 - iieHTpncpyra; 2 - HenpepbiBHO AetiCTByioinMii MeuiaTenb; 
3 - LUHeK-npecc; 4 - pesanbHbiü annapar; 5 - annaparbi ana yaa- 
neHus pacTBopnTenn; 6 - arperaT cyuiKu; 7 - annapar MeuiKM, pa3- 
BecKH; 8 - annapar ynaKOBKU

1 - centrifugal machine; 2 - continuous action mixer; 3 - screw 
extrusion machine; 4 - cutter; 5 - solvent release machine; 6 - drier;
7 - mixer; 8- wrapper

TeXHOJlOFMfl npOM3BOflCTBa 
nopoxoB cMeceBoro Tuna

HenpepbiBHaa rexHonoruin npon3BOflCTBa nopoxoB CMece- 
Boro Tuna npeaHa3HaHeHa ana naroTOBneHun nopoxoB, 
BKnioHaiomMx nonwMepHoe cs93yioiaee m oKMcm/rreribAria cw- 
creM 6nnxHero 6on, a TaKxe ana boenpunacoB noHuxeHHO- 
ro pMCKa u cucTeM KaTanynbTnpoBaHHa nnnoTOB.

B ocHosy pa3pa6oTKM nonoxeHbi HenpepbiBHO fleuiCTByio- 
iane annapaTbi, no3Bonaiouu,ne M3roTaBnnBaTb nopoxoBbie 
aneivieHTbi c ToniannoPi ropaiaero csoaa ao 0,5 mm.

Mixed grain powder fabricati 
on technique

The mixed grain powder fabrication technology provides 
for the production of powders, containing polymeric binders 
and oxidizers, which are used in close combat systems, as 
well as in low-energy munitions and the charges of ejection 
seats.

The technology makes use of continuous operation of spe­
cialized equipment to produce powder formulations with 
charge thickness up to 0.5mm.

TexHonorwA npon3BOflCTBa
36pHeHblX ÔanJlMCTWTHblX nopoxoB

Ballistite powder 
fabrication technique

HenpepbiBHaa TexHonorna npon3BoacTBa npeana3HaaeHa 
ana naroTOBneHMa 3epneHbix MoniHbix flByxocHOBHbix hutpo- 
rnnuepuHOBbix n BbicoKOSHepreTuaecKux TpexocHOBHbix no­
poxoB k MeTaTenbHbiM 3apaaaM c KnaccnaecKMM BB b cocia- 
se CTBOabHbix apTimnepwiziCKUx cmctgm pasanaHoro Ha3Haae- 
Hua.

B ocHOBy pa3pa6oTKu aa/ioxeno BbicoKonpou3BoauTenb- 
Hoe obopyaoBaiane, aBTOMaiuaupoBaHHbie npoqeccbi npou3- 
BoacTBa, no3Bonaioiane nepepabaTbisaTb nopoxoBbie cocTa- 
Bbi, coaepxataue HmpaTbi qen/iiono3bi, nnaCTmt>MKaTopbi n3 
Knacca HmpaTOB MHoroaraMHbix cnupTOB, KpncTaannaecKue 
aneproeMKue coeanHenwa, paaanaHbie Moau<t>nKaTopbi u ao- 
baBKn.

Unimpeded fabrication technology provides for production 
of granulated two-component nitric cellulose and hi-energy 
three-component powders as propellants for munitions with 
conventional projectiles shot from artillery systems.

Hi-performance equipment and automated manufacturing 
process, which are prerequisite for production, allow opera­
tors to process powder for­
mulations containing cellu­
lose nitrates, nitrate plasticiz­
ers, polyatomic alcohols, 
crystal energy rich com­
pounds and a variety of modi- 
ficators and additive agents.
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OHepreTMHecKue KOHfleHcupoBaHHbie cncreMbi Condensed energy systems

TexHonorwHecKasi cxeivia HenpepbiBHoro npon3BoacTea SannncTMTHbix nopoxoB 

Process flow diagram of unimpeded ballistite powder production

12

1 - CMecnTe/ib; 2 - 
npecc otxmmhom; 3 - 
npOTMpOHHbiü ôapaôan; 
4 - ujHeK-nMTaTenb; 5 - 
BaribUbi ropnaoHTanb- 
Hbie; 6 - LUHeK-TpaHC- 
nopTHaa cywwriKa; 7 - 
Uwkjioh; 8 - WHeK- 
npecc; 9 - peaanbHbiii 
ciaHOK; 10 - HaKnoH- 
paccee; 11 - aosarop;
12 - yxynopKa

1 - mixing tank; 2 - dry­
ing press; 3 - pulping 
machine; 4 - feeder­
screw; 5 - horizontal 
rolling mill; 6 - drying 
transporter; 7 - centrifu­
gal collector; 8 - screw 
extrusion machine; 9 - 
cutter; 10 - ramp; 11 - 
dosing machine; 12 - 
packing station

TexHonorkiHecKas cxewa HenpepbiBHoro npon3BoacTBa c<t>epn4ecKHx nopoxoB
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nopoxa m MeTaienbHbie aapaflbi Powders and propelling charges

TexHOJiorn$i npoui3BOACTBa 
ccpepunecKnx nopoxos

Ball powder 
fabrication technique

B ocHoee TexHonornu npon3BOflCTBa c<t>epnHecKMX nopo- 
xob nexm 3MynbcnoHHbiùi cnocoô 4>opMnpoBaHna. AncxpeT- 
HO-HenpepbiBHbiii npopecc, ocyinecTB-naeMbiii Ha TpaHC- 
nopTHO-TexHonorMHecKofi hhhmm h3 annapaTOB c UHKante- 
ckmm pexwMOM paôoTbi h annapaTOB HenpepbiBHoro AeücT- 
BHH, COCTOMT H3 UjeCTM $33.

Kpoivie iiiTaTHoro flncTpn6yTMBHoro Merofla paapaôoTaHbi 
HeTpaflMUUOHHbie cnoco6bl <J>OpMMpOBaHMR HOBbIX TMHOB 
rpaHynnpoBaHHbix nopoxos, no3Bonaiou4ne nonytaTb no 
aMyabCHOHHOii TexHonornn C<t>n c ujupokmm anana3OHOM

Coctsb ycTanoBKM:
1 - peaKTop; 2 - MepHMK mwctoto sTnnapeTaTa; 3 - MepHMK oTpaôo- 
TawHoro aTHnaueiaTa; 4 - KneeeapKa; 5 - MepHHK-crycTMTe/ib; 6 - 
axmaTOp; 7 - paciuupiaTenbHbiii Sanox; 8 - napocTpyCiHbiM noaorpe- 
Baie/ib; 9 - xoJioAWiibHMK-KOHaoHcaTop; 10 - c6ophhk 3TunaueTaTa;
11 - npoMbiBHaa eMKOCTb; 12 - HanopHas eMKOCTb; 13 - OapaôaHHaa 
copTwpoBKa; 14,15, 16-c6ophmku nopoxa; 17-CMecwTenbne<t).ner- 
MaTH3MpOBaHHoro nopoxa; 18 - MepHUK-crycTmenb; 19 - aiviynbcu- 
4>MKaTop; 20 - <t>nerMaTH3aTop; 21 - axuiTaTop; 22 - Kapyce/ibHbiil 
BaKyyM-<J)nnbTp; 23 - lUHeK-nuTaTe/ib; 24 - annapaT npeasapHTenb- 
HOii cywKM (AnC); 25 - pOTopHbiii annapaT AC-12; 26 - aosarop;
27 - HaK/ioHHo-c6KunoHHbiM CMecuiTe/ib; 28 - oôbeMHbiii aennTenb; 
29 - aosaTop; 30 - Tapa; 31-39 - Hacocbi.

Emulsification is at the root of the ball powder fabrication. 
This is a discrete-continuous process organized with the joint 
use of cyclic operation devices and continuous operation 
devices on one and the same manufacturing line. There are six 
phases of the process.

In addition to the initial distribution method, some non-tradi- 
tional ways were found to form new type of granulated pow­
ders, which allow having various types of powders in terms of 
pellet size and density as the end result (bulk densities range 
from 0.3 to 1.2 kg/dm3, while charge thickness varies from 
0.08 to 1 mm, and pellet diameters range from 0.1 to 2 mm).

The system includes:
1 - reactor; 2 - metering tank of absolute acetic ether; 3 - metering 
tank of used acetic ether; 4 - glue-pot; 5 - metering thickener; 6 - agi­
tator; 7 - overflow tank; 8 - steam-jet heater; 9 - refrigerator;
10 - acetic ether receiver; 11 - washing chamber; 12 - gravity tank; 
13-trommel sorting; 14,15,16-powder collectors; 17 - mixing tank 
of non-phlegmatized powder; 18 - metering thickener; 19 - emulsifi­
er; 20 - phlegmatizer; 21 - agitator; 22 - rotary vacuum filter; 23 - 
feeding screw; 24 - predrier; 25 - rotary machine AS-12; 26 - dosing 
machine; 27 - inclined/partition mixing tank; 28 - volumetric dozer; 
29 - dosing machine; 30 - packing; 31-39 - pumps.

23
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d>a3a a<f>/ierMaTM3auMM 
Clean burn phase

cbaaa OTXMMa 
Drying phase

«basa cyuiKM 
Mixing of weighted 

portions and sealing

d>a3a CMeuiMBaHMB 
pa3BecKMnyxynopKM 

Process flow diagram of 
one- and two-component 

ball powder production

Ü 29

Process flow diagram of one- and two-component ball powder production
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OHepreTMHecKue KOHfleHcnpoBaHHbie cncieMti Condensed energy systems

sapbupoBaHuq nnoTHOc™ n reoMeTpnnecKnx paawepoB (na- 
CbinHaa naoTHOCTb ot 0,3 ro 1,2 kt/am3, Tornirvi Ha ropamero 
CBOfla ot 0,08 flo 1 mm, fluiaMeTp aepeH ot 0,1 p,o 2 mm).

d^opMbi aepHa M aHepreTMHecKMX xapaKTepwcTHK: moöyria- 
UMOHHbiíí, KoaryasuMOHHbiii, My/ibTHKoarynflpuoHHbiii, <¿no- 
Kynau,MOHHbiui. PaapaöoTaHHbie mctoaui no3Bonnnn co3A3Tb 
LUUPOKMÍÍ aCCOpTHMCHT KOHKypeHTOCOOCOÓHblX DOpOXOB BO- 
eHHoro n rpaxAaHCKoro Haananeni/m.

B HacToamee speMa b Poccmm npon3BOAWTca öonee 30 
MapOK oaho- M flByxocHOBHbix c<t>epnHecKHx nopoxoB Ans 
pa3/iMHHbix cTpenKOBbix cMCTeM BoeHHoro n rpax/jaHCKoro 
HasHaneHMM.

Pa3HMHHbie sapnapnn TexHonornn C<t>n npup,atOT npon3- 
BOflCTBy rnÖKMii xapaKTep m OTBesaiOT KpuTepnio penpoflyx- 
THBHOCTH, T.e. npnroAHbi ans nepepaöoTKM yCTapeBiuMx no- 
poxoB 6e3 CHMxeHna TexHwaecKoro ypoBHA uenesori npo- 
AyKpun.

HoMemonaTypa npoAyKLinn: oaho- n AByxocHOBHbie C<t>n, 
B9F1, rpaHynnpoBaHHbie nonuMepHbie komooshumm, Knew, bo- 
fl03MyjlbCH0HHbie KpacKM.

The new methods allowed the developers to manufacture a wide 
range of competitive powders for military and industrial purposes.

Russia produces more than 30 types of one- and two-com­
ponent ball powders for a variety of military and commercial 
applications now.

Variations of emulsification techniques make the manufactur­
ing process flexible enough to meet all reproductivity criteria, 
i.e. ensure reprocessing of salvaged powders without losing 
high quality of the end product. Moreover, dedicated reprocess­
ing techniques have been developed that have selective effect 
on salvaged powders subject to reprocessing. These include:

- generation of void space in dense small-grain powders;
- two-component granulated powder production by saturat­

ing initial components with nitroglycerin;
- thin flake powder production by milling small-grain compo­

nents under conditions of constrained elastic deformation.
Owing to the versatility of ball powder fabrication technolo­

gies, they are also used in the production of water-based paints 
and powder paints, lacquers, wax emulsions, polymeric sorbing 
agents and other granulated mixtures based on polymers.

npOM3BOflMTenbHOCTb BMHHW, T B TOfl 50
flnuTeribHocTb npopecca, m 50-52
CieneHb asTOMaiusaunn, % 75
TpyqoeMKOCTb, sen.s/T 112

Productivity, tons a year 50
Process time, h 50-52
Extent of automation, % 75
Labor intensity, personnel h/ton 112

TexHonorun nsroTOBneHnsi croparoLnnx rnnb3 
M cropaioLMMx aneMeHTOB

Fabrication techniques 
of combustible cases and charges

TeXHOJlOFMfl M3FOTOBneHMil 
cropatoLqux runb3

Combustible case 
fabrication technique

Cropaiomne rnnbSbi (CT) n oneMeHTbi MeTaTe/ibHbix aapst- 
Aob roTOBBTCR HaMOTKOM nMpoKcnnnHO-qenniono3Horo no- 
noTHa c OAHOBpeMeHHOii nponuTKOíí n CKneüKoií pacnnaB- 
JieHHblM B3pblBHaTblM BetqeCTBOM.

TexHonornuecKHki npouecc c bwcokmm ypoBHeM MexaHH3a- 
qnn n aBTOMaTM3ai4HM He WMeeT aHanoroB b mhpobom npaic- 
TMKe.

XapaicrepHCTHKH MaTepHana:
- noriHocTbio cropaeT npw BbiCTpene;
- obecneHMBaeT repMeTHHHOCTb aapwoB Ha 

Becb epOK XpaHeHMB B pa3/lMHHblX KnWMaTnHeCKWX 
ycnoBwax;

- MMeeT HHSKyio HyBCTBMTenbHOCTb K MexaHMHe- 
CKMM BO3ßeiicTBUfiM, oöecneHMBas öesonacHOCTb 
b npoM3BOACTBeHHbix H cnyxeÔHbix yCnOBHHX;

- npoHHOCTHbie xapaKTepncTMKM obecneHMsaiOT 
HaflexHyto aKcnnyaTaqmo npu TeMnepaType ot -40 
AO +40 “C.

- rapaHTMMHbiCi cpoK xpaneHHB rnnb3 u mx ane­
MeHTOB b cocTaee MeTaTenbHbix 3apsAOB He Me­
nee 10 ner

Combustible cases and propelling charges are manufac­
tured by spooling nitric cellulose fiber with simultaneous satu­
ration and gluing of layers with melted explosive.

This fabrication technique is automates to a very high extent 
and has no analogies in the world.

Product properties:
- fully combustible;
- provides air- and water-tightness of charges throughout

service life in any climatic conditions;
- low shock 

(impact) sensitivity 
ensures safety of 
operation and storing;

- retains effective­
ness in temperatures 
-40 °C to +40 °C.

- min assured stor­
age life for cases and 
charges they hold is 
10 years in all climat­
ic conditions.
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riopoxa M MGTaTenbHbie aapaflbi Powders and propelling charges

TexHO/iorMA nsroTOBneHun cropaiomnx rumba 
Combustible case fabrication technique

Ha c6opKy sapinos 
Assembly of charges

1 - 6yMaroAenaTenbHan MautuHa; 2 - nnaBMTenb; 3 - aBTOMaTMie- 
cksa HaMOTKa; 4 - nonyaBTOMaTWHecKaa pe3Ka; 5 - pOTopHbiíí npecc;
6 - poTopHbivi Kann6poBOHHbiii npecc; 7 - OMncrnTenb; 8 - cm33om- 
Hoe ycTpoficTBo; 9 - ycTpoñCTBO aba npoMbiBKn roaaohob; 10 - ycT- 
pOÜCTBO AAA CM33KM OOAAOHOB; 1 1 - CyLUMAKa AeHTOMHOTO Tuna;
12 - nonyaBTOMaTMHecKaa cóopxa; 13 - cywnnKa neHTOHHoro Tuna;
14 - arperai aaa naxnpoBKn

1 - paper making machine; 2 - melting machine; 3 - automatic 
spooling; 4 - semi automatic cutting; 5 - rotary press; 6 - rotary siz­
ing press; 7 - cleaning machine; 8 - lubricating machine; 9 - pallet 
washing machine; 10 - pallet lubricating machine; 11 - ribbon drier; 
12 - semi-automatic assembling; 13 - ribbon drier; 14 - glue smear­
ing machine

TexHOJiorwsi wsroTOBJieHns cropatoinux 
aneMeHTOB MeTarenbHbix sapB^OB 
CpUJlbTpaUHOHHblM JlUTbSM

TexHonorMA 4>nnbrpaukioHHoro ahtba hoa AaeneHueM no3- 
Bcmaei:

- coaflasaTb KOHCTpyKitMM cropaioiAMx aaeMemoB MeTa- 
TenbHbix sapAAOB TpeôyeMOü peuenTypbi n onTWManbHbix 
0opM;

- BecTU 3KonornHecKn HMCTbiM TexHOAorHHeCKMii npopecc;
- HCKJiKHHTb B3pbiBoonacHbie cnTyaqizin;
- McnonbsoBaTb oSopyAOBaHne Ana npon3BOACTBa TOBapos 

HapoAHoro noTpeôneHna no TexHonorrin SywaxHoro ahtsa.
ypoBeHb MexaHM3aunn n aBTOMaTH3aunM nponecca -85%.
XapaKTepucTMKH MaTepuana:
- noAHOCTbio cropaeT npn BbicTpene, b tom HMcne npn hh3- 

kmx AaeaeHUAx;
- MMeeT HM3KyiO MyBCTBUTenbHOCTb K MexaHMMeCKMM BO3- 

AeüCTBMAM, oSecneMnsaa SeaonacHOCTb b npon3BOACTBeH- 
Hbix u cnyxeÔHbix ycnoBUAx;

- oóecneHHBaeT HaAexHyio aKcnnyaTaqnio npn TeMnepaTy- 
pe OT -40 AO +40 °C.

- rapaHTwiíHbiü cpoK xpaHennA rnnb3 n nx aaeMemos b co- 
CTaBe MeTaTeabHbix 3apaAOB He Menee 10 nei b pasnnHHbix 
KAMMaTMHeCKnX yCAOBWAX.

Fabrication technique of combustible 
propellant charges by melting 
with filtering

Filter pressure melting allows:
- producing combustible propellant charges of required 

composition and shape;
- ensuring nature-friendliness of the manufacturing 

process;
- eradicating unauthorized blasts;
- employing industrial papermaking equipment in the manu­

facturing process.
Automation extent ~85%.
Product properties:
- fully combustible, including 

under low pressures;
- low shock (impact) sensitivity 

ensures safety of operation and 
storing.

- retains effectiveness in tem­
peratures from -40 'C to +40 °C.

- min assured storage life of 
cases and elements they hold is 10 
years in all climatic conditions.
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OHepreTMHecKue KOHfleHcnpoBaHHbie cucreMti Condensed energy systems

TexHonornn nsroToeneHnn cropaioißMX eneMeHTOB MeTaTenbHbix sapaßoe 
Fabrication technique of combustible propellant charges

I - <J>a3a noflroTOBKM Macchi m BBOßa KOMnoHeHTOB; II - 4>asa 
(popMnpOBaHMH H3ße/ivw; III - KOHeHHbie onepauMn

I - preparation and component feeding phase; II - product shaping 
phase; III - finalizing operations

1 - rnßpopasÖMBaTe/ib; 2 - öaKßnn Macchi; 3 - BepxHnü OHncTHTenb;
4 - MenbHMßa nynbcaunoHHaa; 5 - MenbHMiia ßMCKOBaa; 6 - noßro- 
TOBKa KOMnoHeHTOB; 7 -rpnoTauMOHHaa noByuiKa; 8 - öaKßna Macchi;
9 - 6aK ana oóopoTHoñ BOßbi; 10 - ycTaHOBKa ana oTnnsa 3aroTOBOK;
11 - cywKa; 12 - npecc oóxnua; 13 - npecc KannSposKw; 14 - CTa- 
HOK pe3Kn; 15 - npecc Bbipyöxn; 16 - naxnpoBKa n cyano

1 - hydraulic disintegrator; 2 - service tank; 3 - vorject cleaner; 4 - 
pulsing mill; 5 - disk mill; 6 - component preparation; 7-flotation save- 
all; 8-service tank; 9 - recirculater water tank; 10 - melting pot for 
half-finished products; 11 - drier; 12 - clipping press; 13 - sizing 
press; 14 - cuting machine; 15 - clicker press; 16 - varnishing and 
drying

MeTaTenbHbie sap^Abi b runssax 
co cropafOLUMM KopnycoM (Cr) 
K BbicTpenaM TaHKOBbix nyiueK

Propelling charges 
in combustible cases for tank 
munitions

3ap9flbi co cropaioujiMM KopnycoM 
rnnb3bi (Cr - cropaiomaa runbaa) ana 
TaHKOBbix nyiueK nonysrinn LuuipoKoe pac- 
npocTpaHeHkie b ivinpe Snaroaapa paay 
TeXHMHeCKMX, aprOHOMHHeCKHX n npon3- 
BOflCTBeHHbix npewviyiuecTB nepe/j Me- 
TannMuecKHMM runbsaMH (CHHxenne 3a- 
ra3OBaHHOCTM öoeßoro OTaeneHuia TaHKa 
M noBbiLueHHe ero komcJjopthoctm, ytvieHb- 
meHne pacxoaa aoporoCToaiauix Meiaa- 
noB, TaKwx KaK JiaTyHb n ap ).

HaroTOBheHwe sapaaos co cropaiouj,nM 
KopnycoM rnab3bi BeaeTca co BTopovi no- 
aoBHHbi 50-x roaoB. OcBoeHO nsroTOBne- 
Hwe sapaaoB b cropaiOLueii rnnb3e k BbiCT- 
periaM 115 mm TaHKOBbix nyiueK fl-25T n 
M-62T ri 125 mm TaHKOBOii nyiuKe fl-81. 
riocneaHaa ycTaHOBnena na TaHKax T-64, 
T-72, T-80 h T-90 n yKOMnueKTOBana Bbi- 
COKO3<|)<t>eKTMBHblMM BblCTpenaMH C OCKO- 
hOHHO-<t>yracHbiM, KyMynaTMBHbiM n 6po- 
HeöoiiHO-noaKaaMÖepHbiM CHapaaaMH. 
Flo Mepe noBbitueHna TaKTHKO-TexHuse- 
CKHx TpeôoBaHMvi nposeaena MoaepHutaa- 
UM9 BbicTpeuoB k TaHKOBOii nyiuKe fl-81.

Combustible cased munitions for tank 
guns are widely popular in the world 
owing to the technical, ergonomic and 
manufacturing advantages they offer as 
compared with the munitions with metal 
cases (including the reduction of gases in 
combat compartments and improvement 
of comfort, as well as the reduction in use 
of costly metals, e.g. brass)

Munitions with combustible cases have 
been manufactured since the second half 
of 1950s. Lots of models have been put in 
mass-production, including 115mm ones 
for D-25T and M-62T tank guns and the 
125mm one for the D-81 tank gun. The 
latter is turret-mounted in T-64, T-72, 
T-80 and T-90 MBTs and fires lethal high- 
explosive, shaped charge and armor- 
piercing discarding sabot projectiles. With 
the growth of operational requirements to 
the gun, the munitions were also subject 
to upgrade.

The modernized charge of high-energy 
powders increased the muzzle velocity of 
an armor-piercing discarding sabot as
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riopoxa m MGTaTenbHbie aapsflbi Powders and propelling charges

ripnMeHeHne MOflepHM3npoBaHHoro 3apaaa c ncnonb3OBa- 
HW6M BbicoKO3HepreTM4ecKnx nopoxoB no3Bonuno ysenn- 
Hmb HananbHyio CKOpocTb SponeSoMHoro noAKann6epHoro 
CHapafla no cpaBHenmo c npeAbiaymnM obpaaqoM Ha wiar- 
hom nopoxe npn coxpaneHHH tbkhx HeoôxoAHMbix cbomctb 
3apafla, KaK oôecneHeHwe noriHOTbi cropaHwa, ciaônnbHoro 
<t>yHKi4H0Hnp0BaHna bo Bcex ycnoBHax aKcnnyaiapnH w AP- K 
TaHKOBon nyniKe A-S 1 BbinycKaerca raxxe xojioctoh BbiCTpen 
b CP, ncnonb3yeMbiii ana HMmauMM boesoü CTpenbôbi h 
npeflHa3HaHeHHbiii ana npOBeaeHwa CTpenbb Ha ynenwax 
BoiicK n Manespax.

compared to its predecessor in which ordinary powder com­
pounds were used as the propelling charge, but the most impor­
tant properties of the earlier version, including full combustibili­
ty, stable operation in all condi­
tions and others, were 
retained. Blank munitions in 
combustible cases are also 
mass-produced for the D-81 
gun, which are used for simu­
lation of combat during forces 
maneuvers and war games.

3ap»A MeTaTenbHbiùi b runbse
co cropaiOLLUiM KopnycoM ajw 125-mm 
BbiCTpenoB c ocKonoHHO-0yracHbiM 
m KyMynaTUBHbiM CHapflAaMM

Combustible propellant charge 
case for 125mm projectiles with 
high-explosive and shaped-charge 
warheads

3apafl MeTaTenbHbiii b rnnb3e co cropaio- 
muM KopnycoM MHASKca 4X40 (4X52) b kom- 
nneKTe c ocKonoHHO-0yracHbiMn CHapaflaMM 
MHfleKCOB 30019, 30026 0 KyMynaTMBHbiMM 
CHapeaaMu 35K12M, 3BK14, 35K14M, 
3BK18, 35K18M h 3BK29M oôecneHUBaiOT 
BbicoKwe TaKTHKO-TexHHHecKkie xapaicrepH- 
CTMKW BblCTpenOB, KOTOpbie npe,QHa3HaHeHbl 
Ann nopaxeHMs xhboü cwnbi, 6poHnpoBan- 
Hbix peneii, 0opTM0MKau,noHHbix m uHxeuep- 
Hbix coopyxeHnü, orHeBbix no3npuvi apTkin- 
nepwn, mhhomotob, paxetHbix yciaHOBOK.

Macca aapwa, kc 5,865
HaHanbHas CKOpocTb, m/c:

ocKonoHHO-<j>yracHoro CHapsna 850
KyMynnTMBHOro CHapnaa 905

TeMneparypHbiu auanasoH sapaaa, ‘C -40 - +40

The 4Zh40 (4Zh52) combustible propellant 
charge case is used with 30F19, 30F26 high- 
explosive and 3BK12M, 3BK14, 3BK14M, 
3BK18, 3BK18M and 3BK29M shaped-charge 
projectiles to ensure brilliant performance of 
rounds, designed to destroy manpower, 
armored vehicles, fortifications, and firing 
positions of artillery and mortars, and missile 
systems’ launch sites.

Charge weight, kg 5.865
Muzzle velocity, mps: 

high-explosive round 850
shaped-charge round 905

Operating temperatures, "C -40 - +40

nopox flpn-3np
npwMeHHeTca Ana uaroTOBneHWA no- 

poxoBbix npeccoBaHHbix BTynoK - ao- 
HonHWTenbHbix BoennaMeHmeneii k 3a- 
pnAaM MeTaTeribHbiM b rnnb3e co cro- 
paewibiM KopnycoM. npmvieHeHMe 
npeccoeaHHbix nopoxoBbix M3Aennii 
no3BonaeT ynyHiunTb KanecTBo n Ha- 
AexHOCTb côopKM BOcnnaMeHWTerieü.

DRP-3Pr powder
Designed to manufacture com­

pressed powder implants as additional 
primers to combustible propellant 
charge cases. Compressed powder 
products improve the quality and relia­
bility of primers.
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OHepreTMHecKue KOHfleHcnpoßaHHbie cucreMti Condensed energy systems

3ap«Abi MeTaTenbHbie A-na 125-mm 
BbicTpenoB c npaKTWMecKWMu 
KyMynflTHBHbiM n noAKanuöepHbiM 
CHapaAaMU

Propellant charge for 125mm 
rounds with shaped-charge 
and armor-piercing discarding 
sabot warheads

3aprtA MeTaTe/ibHbiii b rmibae 
co cropaiomuM KopnycoM whack- 
ca 4X40 (4X52) b KOMnneKTe c 
npaKTHMeCKMM KyMy/lATMBHbIM 
CHapsflOM 3m 1 n 3apw Meia- 
Te/ibHbiM b rnjibae co cropaioiuMM 
KopnycoM MHAOKca 4X40 (4X52) 
c flonoaHMTeiibHbiM aapaaoM mh- 
ZjeKca 3(135 b cropaiotueM LtrinnH- 
itpe b KOMnneKTe c npaKTMHecKWM 
noflKannöepHbiM CHapaflOM
Kca 3(131 npeflHasHaneHbi ana 
yseßHO-öoeBbix cipenbö, npn 
npoBefleHHH KOTopbix npnoßpeTa- 
iotch npaKTHHecKine HaBbiKM b toh- 
HOCTM CTpe/lbÖbl, npaBMJlbHOM 06- 
patueHUH c OoenpnnacaMn biaH- 
Ke m hot Heo6xop,nMOCTM b paapy- 
LuaiOLneM m nopaxatomoM fleiicT- 
bmh CHapafla y penn.

Combustible propellant charge 
case, designated 4Zh40 (4Zh52) 
with 3P11 shaped-charge projec­
tile and combustible propellant 
charge case 4Zh40 (4Zh52) with 
3P35 additional charge in com­
plete set with 3P31 armor-piercing 
discarding sabot projectile are 
intended for use during maneu­
vers and war games, involving 
accuracy firing exercises, as well 
as when there is not need to 
ensure target destruction.

Macca aaprwa, Kr:
Ana CHapana 3(111 5,785
Ana CHapwa 3(131 9,958

HananfaHaa CKopocrb, m/c:
Ana CHapaAa 3m 1 905
Ana CHapaAa 3(131 1830

TewnepaTypHbiii Anana30H sapaAa, ’C -40 - +40

Charge weight, kg:
3P11 5.785
3P31 9.958

Muzzle velocity, mps:
3P11 905
3P31 1,830

Operating temperatures, "C -40 - +40

nUipOKCMJIMHOBblM nopOX 
w 3ap»A MeTaTenbHbiM 
co cropawmwM KopnycoM 
Ana 125-mm BbiCTpena 
3BK25W c MHepTHbiM 
KyMynflTKBHbIM cwapHAOM 
3BK29M k nyuiKe fl-81

3apafl MeiaTenbHbiii co cropaioinuM Kopny- 
COM B KOMOneKTe C MHepTHbIM KyMynaTUBHblM 
CHapaaoM 35K29W npe,0Ha3HaHeH ana yaeÖHO- 
öoeBbix CTpenbö, npn npoeeaeHnn KOTopbix npn- 
oôpeïaiOTca npaKTHHeacne HaBbiKM b tohhoctu 
CTpenböbi m hct h6o6xoahmoc™ b paapyniaio- 
meM m nopaxaiomeM acmctbuh CHapaAa y uenw.

Macca aapaAa, Kr
HaaanbHaa CKopocrb, m/c 
flnanaaoH aKcnnyaiaiinoHHbix 
TevinepaTyp, *C

5,786
915

OT -40 AO +50

Nitric cellulose powder 
used in combustible 
propelling charge case 
for 125mm 3VK25I round 
with 3BK29I inertial shaped 
charge projectile for D-81 
tank gun

The combustible propelling charge case in 
complete set with the 3BK29I shaped-charge 
projectile is intended for training fires, organ­
ized with the main objective to attain accuracy, 
and where there is no need to ensure the 
destruction of the training target.

Charge weight, kg
Muzzle velocity, mps
Operating temperatures, *C

5.786
915
-40 to +50

Tpynna 13 BoenpHnacbi, ôoeabie nacTH paxer h aapbiBMaTbie aemecraa Group 13 Ammunition and explosives
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125-mm xonocToii BbiCTpen whaskc 4X33 The Blank 4Kh33 125mm round
XonocToii BbiCTpen MHASKca 4X33 coctout 

m3 HacTM 3apwa BepxHeid b KapTOHHo-öyMax- 
HOM UMPMH/lpe M HaCTM 3apnfla HMXH6M B TMAb- 
3e co cropaioiHMM KopnycoM.

Xodoctom BbiCTpen npeßHa3HaMeH Ann mmm- 
TapMM öoeBoro BbiCTpena npM yneHMnx m npo- 
BeßeHMM canioTOB.

Macca BbiCTpena, kt 13
TeMoepaTypHbiü AuanasoH 
sapsina, 'C ±40

The 125 mm blank 4Kh33 round used with 
125mm tank guns consists mainly of a pro­
pelling charge, allied to a further charge simu­
lating the auxiliary propellant used with armor- 
piercing fin-stabilized discarding sabot rounds.

These rounds are fired for battle training or 
saluting purposes.

Round weight, kg 13
Operating temperatures, ’C ±40

riMpOKCUIJIklHOBblM nOpOX 
m sapsifl ana 115-mm 
BbiCTpena 3YBM9
C ÓpOHeÓOMHblM 
noAKannóepHbiM cHapnAOM 
3BM21 K nyiUKe Y-5TC

TlMpoKCMnMHOBbiM nopox (12/7 BA) m 3apnA 
obecnesMBaiOT BbicoKMe TaKTMKO-TexHMuecKue xa- 
paKrepMCTMKM BbiCTpena 3YBM9, npeßHasHaueH- 
Horo nan nopaxenun óponeTaHKOBOM tbxhmkm.

Macca aaprwa, kt
HasanbHaa CKopocTb, m/c 
flnanasoH axcnnyaTauuoHHbix 
TeMnepaTyp, ’C

8,2
1600

OT -40 no +50

Nitric cellulose powder 
used in propelling charge for 
115mm 3UBM9 armor-piercing 
fin-stabilized discarding sabot 
round with 3BM21 projectile 
for the U-5TS gun

Nitric cellulose powder 12/7 VA used in the 
propelling charge ensure high performance of 
the 3UBM9 round, designed to destroy 
armored vehicles.

Charge weight, kg
Muzzle velocity, mps
Operating temperatures, ’C

8.2
1,600
-40 to +50

riMpoKCkinkiHOBbiM nopox 
m 3ap«A A^in 100-MM BbiCTpena 
3YBK9 c KyMynsTWBHbiM 
CHapnAOM 3BK17M 
K nyujKe fl-10T

flMpoKCMnMHOBbiM nopox (12/7) m 3apaß 
oöecneuMBaioT BbicoKMe TaKTMKo-TexHM+ecKMe 
xapaicrepMCTMKM BbiCTpena 3y5K9, npeßHa- 
3HaieHHoro Ann nopaxeHMn GpoHMpoeaHHbix 
peneii, a TaKxe xmbom cmaui, MHxenepHbix co- 
opyxeHMM, orHeBbix no3MLiMM apTMnnepMM, 
MMH0M6T0B, paKOTHblX yCTaHOBOK.

Macca sapnAa, kt
HananbHan CKopocTb, m/c 
fluanasoH axcnnyaTaunoHHbix
TeMnepaTyp, "C

4,6
1075

OT -40 AO +50

Nitric cellulose powder 
used in propelling charge 
for 100mm 3UBK9 round with 
3BK17M shaped-charge 
projectile for the D-10T gun

Nitric cellulose powder 12/7 used in the pro­
pelling charge ensure high performance of the 
3UBK9, designed to destroy armored targets, 
manpower, fortifications, artillery firing posi­
tion, mortars, and missile launchers.

Charge weight, kg 
Muzzle velocity, mps 
Operating temperatures, "C

4.6
1,075
-40 to +50

Tpynna 13 Boenpnnacbi, Soeebie sac™ paner n BapbiBMartie aemecrea
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OHepreTMHecKue KOHfleHcupoßaHHbie cucreMti Condensed energy systems

liopox n 3ap»A nonHbiw
Ana 100-MM BbiCTpena 3YO01O 
c ocKonoHHO-cfjyracHbiM 
CHap^AOM 30032 k cucTeMaM 
fl-10T, ß-10C w BC-3

nopox (H.QT-3 18/1) m 3apw nonHbiii oöec- 
neHneaiOT BbicoKne TaKTMKO-TexHMHecKMe xa- 
paKTepncTHKn BbicTpena 370010, npeßHa- 
3HaHeHHoro ana nopaxeHMs xmboìì cmbsi, or- 
HeBbix no3uu,MM ap™nnepnn, mmhomotob m 
flpyrnx orHeßbix cpeflCTB nporuBHUKa, a Taxxe 
ann paspyiueHMB coopyxöHnii no/ieeoro Tuna 
n npoBonoHHbix sarpaxaeHnii.

Macca aapaaa, Kr 5,6
MaKCHMaribHan fla/ibHocTb
CTpenböbi, km 20,6 (BC-3)
TeMnepaTypHbiti ananaaoH 
öoesoro npnMenenna, 'C ±40

Powder used in charge for 
100mm 3UOF10 with 3OF32 
high-explosive/fragmentation 
projectile for D-10T, D-10S 
and BS-3 systems

Powder NDT-3 18/1 used in the propelling 
charge ensure high performance of 3UOF10 
round, designed to destroy manpower, artillery 
firing positions, mortars and other hostile 
weapons, and demolish field fortifications and 
defense wiring.

Charge weight, kg 5.6

Max range of fire, km 20.6 (BS-3)

Operating temperatures, "C ±40

MeTaTenbHbie 3ap&Abi
k BbicTpenaM h336mhom apTnnnepnn

Propelling charges 
for ground artillery systems

H3 Bcex cymecTByKjmux b HacToamee BpeMs nopoxoB m 3a- 
paflOB pasnuHHoro HasHaweHuq caMbiM MHoroHMcneHHbiM ab- 
naeTcs KJiacc nopoxoB n 3apsflOB k BbicTpenaM nonesoü m 
MopcKoti apTnnnepnn. OSecneweHue bwcokmx cOBpeweHHbix 
TpeSoBaHMùi no öoeßbiM m 3KcnnyaTauuoHHbiM KasecTBaM 
opyanki noneeou m mopckom apTunnepuw b 3HaHMTenbHOM 
CTeneHu cTano bosmoxhsim bnaroaaps Hannsuio nopoxoB c 
tuupoKMM ananaaoHOM 3HepreiHHecKnx m 4>m3mko-xmmmh6- 
ckmx xapaKTepucTUK.

OCBOeHHbie B npOH3BOACTBe 
MeTaTenbHbie saps/jbi kohct- 
pyKTMBHo petneHbi c ucnonb- 
3oeaHneM nopoxoB 3epHeHoü 
nan TpyönaToii cjjopMbi ane- 
M6HT0B MßM MX KOMÖUHaUHÜ B 
sasMCHMocTH OT cneun4>MKw 
npefl'bnBneHHbix TpebosaHMM. 
OnTHManbHOe KOHCTpyKTMB- 
Hoe peuieHue MeTaTenbHbix 
sapaaoB ycTaHOBJieHO b pe- 
aynbTaTe BbiSopa peqenTypbi, 
<t>opMbi m pacnonoxeHMfl no- 
poxa, KOHCTpyKUkiu, cocTaea, 
KOJikinecTBa m pacnonoxeHkin 
BOcnnaMeHHTeneü, nnaMera- 
CHTeneü aynbHoro h oöpaTHO- 
ro nnaMeHM, rfmerMaTHsaTO- 
poB, pa3MeflHMTena, cpeflCTB 
repMeTH3auMH, KpenneHHn u 
MX COOTHOLUeHMS B KOHKpeT- 
HOM o6pa3qe.

Of the total types of powders and propellants now in service, 
the class of powders and propellants for field and naval artillery 
is the most numerous. It is owing to the wide range of energetic, 
physical and chemical properties of the exiting powers that the 
high performance of these weapons was achieved.

Production versions of propelling charges contain granulat­
ed or cylindrical-and-hollow powders or their mixtures, com­
bined depending on the requirements. Optimal composition of 
the propelling charge is determined by the charge shape and 

location, configuration, num­
ber and location of primers, 
phlegmatizers, flame arres­
tors, sealants and their con­
centrations in the particular 
ammunition.

Also mass-produced are 
propelling charges that con­
tain specialized detonation 
flame arresting powders, 
which, combined with other 
elements of the charge, 
ensure 70% of muzzle braking 
capability (40% in examples in 
service with other countries). 
Comparative analysis of ballis­
tic, operating and other prop­
erties of artillery systems and 
rounds of various countries 
shows that some of domestic 
weapon manufacturers can 
use in-service manufacturing

Tpynna 13 EoenpMnacbi, ôoeabie nacTH palter h aapbiBMarbie aemecraa 
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WaroTaBrMBaiOTCA sapersi, nwieioinne b cbosm cocTaBe 
nnaMeracMTenn M3 ocoöoro Knacca nnaweracnmnx nopoxoB, 
KOTopbie b coseTaHMM c flpyrMMM aneMemaMn aapaflOB no3- 
BOJ19K3T MCnOJlb3OBaTb MX Äflfl CTpePbÔbl M3 OpyflMM C 3<t><t>eK- 
TMBHOCTblO ßyPbHblX T0PM030B flO 70% (b ßpyrMX CTpawax 
40%). CpaBHMTenbHbiM aHanua OannMCTMHecKMx, aKcnnyaia- 
PMOHHbix M iipyrMx napaMerpoB apTMnnepMMCKMx cmctcm m 
BbiCTpenoB npoM3Bop,CTBa pasjiMHHbix CTpaH noKa3biBaeT, hto 
Ha Sase MMeiotuerocs, TexHMHecKoro m npoM3Bo,acTBeHHoro 
noTeHUMana Ha pane npeynpMfiTMM MoxeT 6bub opraHM3Osa- 
Ho npoM3Bop,CTBo 3apAßOB K BbicTpenaM nonesoM m mopckom 
apTMBJiepMM CTaHflapia HATO. 3apaßbi nocTaBnwrcfi noTpe- 
ÖMTenio (na cöopoHHO-KOivinneKTOBOHHbie 6a3bi MO P<T> mum 
MHO3axa3HMKy) name Beerò b TKaneBbix KapTysax mum OTCbi- 
nOHHbix MeuiKax, ynoxeHHbix b repMöTMHHyio Tapy.

capabilities to produce charges for NATO field and naval 
artillery rounds. The charges are delivered to the customer, 
which is the Russian Defense Ministry or foreign partners, 
mostly in fiber casing or air-tight containers.

riMpoKCiinkiHOBbie nopoxa n sapaa 
noriHbiki 4610 finsi 122-mm BbiCTpena 
3B0O81 c ocKonoHHO-cJoyracHbiM 
CHapafiOM 30056 k rayónqe fl-30, 
caMoxofiHoü rayóupe 2C1

Nitric cellulose powders used in 4B10 
full propelling charge for 122mm 3VOF81 
round with 3OF56 high-explosive/ 
fragmentation projectile for the D-30 
howitzer, 2S1 self-propelled howitzer

riMpoKCM/iMHOBbie nopoxa 
(12/7, 12/1) m aapaQ no.nHbiM 
obecneHMBaiOT BbicoKMe TaK- 
TMKO-TexHMHecKMe xapaKTe- 
pMCTMKM BbiCTpena 3BO081, 
npeflHasHaHeHHoro /yin noya- 
BneHMn M yHMHTOXeHMfl T3KTM- 
HecKMx cpeflCTB HanapieHMa, 
apTMnnepMM m mmhomotob 
npOTMBHMKa, XMBOM CMnbl, OT- 
HeBblX Cpe/ICTB M boeBOM Tex- 
HMKM Ha Mapwe, b MecTax co- 
CpeflOTOHeHMA M OnopHblX 
nyHKTax, ana paspyweHMn 
oöopOHMTenbHbix coopyxe- 
HMM nonesoro TMna m Haónio- 
yaTenbHbix nyHKTOB.

Nitric cellulose powders 
12/7 and 12/1) used in the 
propelling charge ensure high 
performance of 3VOF81 
rounds, designed to suppress 
and destroy tactical artillery 
weapons, artillery and mor­
tars, manpower, vehicles and 
systems on march, in concen­
tration points and strongholds, 
as well as to demolish field for­
tifications and observation 
posts.

Basic Characteristics

Macca aapana, kc 3,8
MaKCUMajibHas aanbHOCTb CTpenbSbi, km 15,3

Charge weight, kg 
Max range of fire, km

3.8
15.3

Tpynna 13 Boenpnnacbi, Soeabie sac™ paKer w BapbiBHaiwe BemecTBa

Knacc _u; nopoxa

nopox flpn-3
nopox flpn-3 b TKaHeBOM KapTyse 

npuMeHAeTCA b KanecTBe ^ononHUTenb- 
Hbix BoennaMeHMTeneM b sapa/iax k 
122-mm BbicTpenaM rayómibi fl-30.

Powder DRP-3 in fiber casing is used 
as additional priming charge for propel­
lants of 122mm rounds for the D-30 how­
itzers.

Group 13 Ammunition and explosives
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rikipoKcmikiHOBbie nopoxa 
M 3ap»A yMeHbLueHHbiui 
nepeMeHHbiM aba 130-mm 
BbiCTpena 3BO044 
c ocKonoHHO-cpyracHbiM 
CHapsiAOM 30033 
k nyujKe M-46

rinpoKcn/iMHOBbie nopoxa (9/7, 12/1) n 3a- 
pafl yMeHbtiieHHbiM nepeivieHHbiii obecneiM- 
saioT BbicoKne TaKTUKo-TexHMHecKne xapaK- 
TepMCTHKu BbiCTpena 3BO<t>44, npea,Ha3Ha- 
HeHHoro ann yHMHTOxeHun apTwnnepwiicKnx 
M MUHOMeTHblX ÖaTapeil, ÖpOHMpOBaHHbIX 
orHeBbix cpeflCTB MOTonexoTHbix (nexoTHbix) 
m TaHKOBbix noApasAeneHMii, xmboui cunbi.

Macca aapnna, Kr 6, 520
MaKcmvianbHaq aanbHOCTb
CTpenbôbi, km 22,5
flnanaaoH aKcnnyaTaunoHHbix
TeMnepaiyp, ‘C ±40

Nitric cellulose powders 
used in reduced adjustable 
propelling charge for 130mm 
3VOF44 round with 3OF33 
high-explosive/fragmentation 
projectile for the M-46 artillery 
system

Nitric cellulose powders 9/7, 12/1 used in 
the reduced adjustable propelling chrage 
ensure high performance of 3VOF44 rounds, 
designed to destroy artillery and mortar firing 
positions, armored vehicles of mechanized 
and armored units, manpower.

Charge weight, kg 6.520
Max range of fire, km 22.5
Operating temperatures, "C ±40

nupOKClUlklHOBblM nopox
w yMeHbLueHHbiM nepeMOHHbm 3ap«A
4B80 AJ1« 152-mm BbiCTpena
c ocKonoHHO-cfjyracHbiMM
CHapsASMH 30029, 30059
k apTCMCTeMaM 2A36, 2C5

Nitric cellulose powder used 
in 4B80 reduced adjustable propelling 
charge for 152mm round with 3OF29, 
3OF59 high-explosive/fragmentation 
projectiles for the 2A36, 2S5 artillery 
systems

nwpoKCMnnHOBbm nopox (10/7) m 
yMeHbweHHbiii nepeivieHHbiM 3apnß o6ec- 
neHMBatOT BblCOKUie TaKTWKO-T6XHHHe- 
CKwe xapaKTepwcTHKn BbiCTpena, koto- 
pbiii npeflHa3HaqeH am yHMHTOxeHun ap- 
THnnepnCicKMx n MMHOMeTHbix OaTapeii, 
SpoHnpoBaHHbix omeBbix cpeßCTB moto- 
nexoTHbix (nexoTHbix) n TaHKOBbix noapas- 
AeneHnùi, xmbom cunbi n orHeBbix cpeflCTB 
b onopHbix nyHKTax, nnn paapymeHnn no- 
neBbix 4’opTn<t>nKaunoHHbix n Apyrnx 
oôopoHHTenbHbix coopyxeHMÜ npoTMB- 
HHKa.

Nitric cellulose powder 10/7 used in the 
reduced adjustable propelling charge 
ensure high performance of the round, 
designed to destroy artillery and mortar fir­
ing positions, armored vehicles of mecha­
nized and armor units, manpower and 
strongholds, as well as to demolish field 
and other enemy fortifications.

10.9
23 
±50

Charge weight, kg 
Max range of fire, km 
Operating temperatures, *C

Tpynna 13 Sœnpunacbi. ôoeabie nacra paxer h aapbiaHaTbie aeiMecraa

Macca sapsuja, Kr 10,9
MaKcwManbHan aanbHOCTb crpenböbi, km 23
fluanasoH aKcnnyaTaunoHHbix
TeMneparyp, *C ±50
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riMpoKcmiMHOBbie nopoxa w 3ap«A 
yMeHbiiieHHbiM nepeMeHHbiw
Ansi 152-mm BbicTpena c ocKonoHHO- 
cpyracHbiMU cHapaAaMM 30025, 
30O45, 30064 k cwcTewaM fl-20, 
Mil-20, 2C3M «AKaqwsi», 2A65 «McTa-B», 
2C19 «McTa-C»

Nitric cellulose powders used 
in reduced adjustable charge for 152mm 
round with 3OF25, 3OF45, 3OF64 
high-explosive/fragmentation projectiles 
for the D-20, ML-20, 2S3M Akatsiya, 
2A65 Msta-B, 2S19 Msta-S artillery 
systems

nupOKcminHOBbie nopoxa (4/1, 9/7, 8/1) 
m aapnfl, yMeHbtueHHbiM nepeMeHHbiii o6ec- 
neHWBaioT BbicoKne TaKTnxo-TexmiHecKne 
xapaKTepucTMKM BbicTpena, KOTOpbiü npea,Ha- 
3HaHeH abb yHMHToxeHna (noflaBneHun) ap- 
TunnepniiCKnx n MHHOMeTHbix 6aiapevi, 
cpe,QCTB flBO, nycKOBbix ycTaHOBOK TaKTHwe- 
ckmx paxeT, 6poHnpoBaHHbix orHeBbix cpeacTB 
MOTOneXOTHbIX (neXOTHblX) H TaHKOBbIX ROfl- 
pa3fleneHMM, ana nopaxeHHH xmboùî cnnbi, 
noneBbix, <t>opTHcJ)WKauMOHHbix n /jpyrwx 060- 
poHHTe.nbHbix coopyxeHuCi.

Macca sapana, Kr 
MaKCHManbHan aanbHOCTb
CTpenb6bl, KM
flnana30H 3KcnnyaTaunoHHbix
TeMnepaTyp, ‘C

4,140

13,4-14,37

±50

Nitric cellulose 
powders 4/1, 9/7 
and 8/1 used in the 
reduced adjustable 
propelling charge 
ensure high per- 
formance of 
rounds, designed 
to destroy or sup­

press artillery and mortar firing positions, air 
defense systems, tactical missile launchers, 
armored vehicles of mechanized and armor 
units, manpower, field and other fortifications.

Charge weight, kg 
Max range of fire, km 
Operating temperatures, "C

4.140 
13.4-14.37
±50

nopox m 3ap»A nonHbiw nepeMeHHbiw 
54-BH-546 abb 152-mm BbicTpena c 
ocKonoHHO-cjjyracHbiMn CHap^AaMH 
30025, 30045, 30064 k CMCTeMaM 
fl-20, MJ1-20, 2C3M «AKauMH», 
2A65 «McTa-B», 2C19 «Mcïa-C»

nopox (HflT-3 16/1) n sapnA non- 
Hbiki nepeMeHHbiii b KOMnneKTe c ocko- 
BO4HO-4>yracHbiMn CHapnaaMM o6ec- 
nesuBaioT BbicoKne TaKTUKo-TexHune- 
CKne xapaKTepwcTUKu BbicTpena, ko- 
Topbiii npeAHasHaneH abb yHUHTOxe- 
hub (noflaBjieHna) aprunnepnn, mmho- 
MeTHbix ôaTapeü, cpeacTB nBO, nyc- 
KOBblX yCTaHOBOK TaKTHHeCKMX paxeT, 
ÔpOHHpOBaHHblX OrHeBbix CpeflCTB MO- 
TOCTpeJIKOBblX (neXOTHblX) H TaHKOBbIX 
noApasAeneHHü, abb nopaxeHHH xw- 
BOM CHBbl, noneBbix, 4)0pTU<t>MKaUH0H- 
Hbix h APyrwx oôopoHMTenbHbix coopy- 
XeHMM.

Powder used in 54-BN-546 full 
adjustable charge for 152mm round with 
3OF25, 3OF45, 3OF64 high-explosive/ 
fragmentation projectiles for the D-20, 
ML-20, 2S3M Akatsiya, 2A65 Msta-B, 
2S19 Msta-S artyllery systems

Powder NDT-3 16/1 used in the full adjustable propelling 
charge in complete set with high-explosive-fragmentation pro­
jectiles ensure high performance of rounds, designed to 
destroy or suppress artillery, mortar batteries, air defense, 
tactical missile launchers, armored vehicles of mechanized 
and armor units, manpower and all types of fortifications.

Macca 3aprwa, Kr 7.850
MaKCHManbHas flanbHOCTb CTpenbObi, km 17.4-19.2
Anana30H aKcnnyaTaunoHHbix
TeMnepaTyp, ‘C ±50

Charge weight, kg 
Max range of fire, km 
Operating temperatures, "C

7.850 
17.4-19.2
±50

Tpynna 13 Boenpnnacbi, Soeebie sac™ paKer w BapbianaTMe aemecTaa Group 13 Ammunition and explosives
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riMpoKCkiniiHOBbiPi nopox w 3ap&A 
noriHbiü 4X47 ana 152-mm BbicTpena 
c ocKonoHHo-c^yracHbiMn cHap$maMn 
30029, 30O59 k apTCMCTOMaM 
2A36 «rwaquHT-B», 2C5 «rwaquHT«

Nitric cellulose powder used as 4Zh47 
full propelling charge for 152mm round 
with 3OF29, 3OF59 high-explosive/frag- 
mentation projectiles for the 2A36 Giat- 
sint-B, 2S5 Giatsint artyllery systems

riwpoKcwnnHOSbiCi nopox (22/7) n 3apfl.it noriHbiü obecneHW- 
saiOT sbicoKne TaKTHKo-TexHMHecKne xapaKTepucTHKM buict- 
pena, KOTopbiCi npe/tHa3HaHeH aba yHHMToxennfl apTunne- 
pniicKMx n MMHOMeTHbix öaTapeii, orHeBbix openers MOione- 
xoTHbix m TaHKOBbix noapasAeneHwii, xmbom cunbi.

Nitric cellulose powder 22/7 used in the propelling charge 
ensure high performance of rounds, designed to destroy 
artillery and mortar firing positions, combat vehicles of mech­
anized and armor units, manpower.

Macca aapaaa, Kr 19
MaKcwManbHaa ßanbHOCTb crperibGbi, km 30,5
flnanaaoH aKcnnyaTauuoHHbix
TeMneparyp, 'C ±50

Charge weight, kg

Max range of fire, km

Operating temperatures, 'C

19

30.5 

±50

3ap&ßbi b xecTKux cropafomux 
KapTysax k 82- u 120-mm MWHOMeraM 

Combustible cased propelling charges 
for 82mm and 120mm mortar rounds

3™ aapaflbi oTjinsaioTCR ot cymecTByromux npuMeneHMeivi 
xecTKnx cropaiOLunx xaprysoB (XCK) /yin ßononHHTe.nbHbix 
MeTaTenbHbix 3apflAOB.

flpuMeHeHne XCK cymecTBeHHO ynynuiaeT 3KcnnyaTaitn-
OHHbie KaMecTBa: Bna- 
rOCTOMKOCTb, nonHOTy 
cropaHua, HaaexHOCTb 
saKpenneHun aaps^OB 
Ha CTa6nnn3aTope n 
CKOpOCTb nOflrOTOBKH 
BbicTpena k cTpensbe.

Bo3Mo*Ha nociasKa 
3apflflOB Ha yCBOBMflX w 
b obteiviax, npeaycMO- 
TpeHHblX KOHTpaKTOM, a 
raKxe paspaéoTKa ho- 

BblX 3apHfl,OB Ann 33py- 
SexHbix cuctcm w opra- 
HM3ai4MS wx cepwiiHoro 
npOM3BOflCTBa.

Tpynna 13 EoenpMnacbi. öoeabie Mac™ paner h aapbiBMaTbte aemecraa

These charges differ from other ones in service with rigid 
combustible cases for additional propelling charges. 
Operating properties of munitions improved considerably with 
the use of rigid combustible cases, whose water-resistance, 
combustibility and reliability are beyond any criticism.

Manufacturer is ready to deliver charges in amounts and on 
conditions as agreed in contracts, as well as can also develop and 
mass-produce new types of charges for foreign weapon systems.

Group 13 Ammunition and explosives
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riopoxa M MeTaTenbHbie sapsflbi Powders and propelling charges

nopox APn-3, flpn-2 Powder DRP-3, DRP-2
lìopoxa flPn-3, flpn-2 nc- 

nonbayiOTCA abb HanonneHMfl 
BoennaMeHMTeneii ochobho- 
ro 3ap9p,a, KopnycoB 03 hut- 
ponjieHKw flononHMTenbHbix 
BOcnnaMeHMTeneii 120-mm 
MMHOMeTa, B 0yTBSpe 03 HH- 
TponneHKM ksk flononHurenb- 
Hbiü BocnnaMeHMTenb MeTa- 
TenbHoro 3apaaa k 120-mm 
caMOxoflHOMy komOmhupo- 
saHHOMy opyflnio «Hona-C». 
□pnMeHeHne AonoBH0TeBb- 
Hbix naxeTOB b nepeMeHHbix 
3apaaax b xecTKOM cropae-
mom Kapryae cymecTBeHHo ynyHuiaeT sKcnnyaTaiinoHHbie Ka- 
HecTBa h CKopocTb noflroTOBKH cwcTeMbi k CTpenbôe.

repMeTMHHaB ynaxoBKa OTflenbHbix naxeTOB oôecnennBaeT 
BbicoKne cTaómibHbie xapaKTepncTHKn cHapaAOB npn 
crpeBbSe b paaBUHHbix ycnoBnax.

Powders DRP-3 and DRP-2 
are used as priming charges 
and additional priming 
charges in cases for 120mm 
mortar projectiles, as well as 
in nitro polymeric casing as 
additional propellant priming 
charges for 120mm projec­
tiles for the Nona-S self-pro­
pelled artillery systems. 
Additional primers used in 
combustible casing ensure 
better operating parameters 
and faster preparation of sys­
tems for firing.

Air- and water-tight casing 
ensures stable fire, no matter 
what operating conditions 
are.

riopoxa m sap^Abi k naTpoHaM ManoKann6epHbix 
apTwnnepnvicKnx cucTeM

Powders and charges for light 
artillery system rounds

riMpoKCtinkiHOBbiM nopox 6/7 cpn Nitric cellulose powder 6/7fI

nupoKCMBMHOBbiii nopox 6/7<t>n npuMenaei- 
CH b 30-mm narpOHax, npeflHasHaneHHbix abb 
nopaxenuB BO3AyuiHbix 0 HaseMHbix peBeu npn 
CTpenbSe 03 30 mm aBTOMaTUHecKwx aeuany- 
ujex riU-6-30, rLU-30, rilJ-30-K 0 fLU-301, yc- 
TaHaBBMBaeMbix Ha caMoneiax Cy-25, Cy-27, 
Rk-141 , Mur-29 0 BepToneiax M0-24R 0 Apy- 
rux.

nopox 6/70/1 oSecnesuBaeT BbicoKue baruiu- 
CTUHecKwe n 3KcnByaTap0OHHbie xapaKTepu- 
CTUKu naipoHOB npu CTpenbôe b pasnnHHbixyc- 
bobubx.

BoeKOMnneKT BxnioHaeT 30-mm naTpoHbi:
- c ocKonoHHO-0yracHO-3axuraTe/ibHbiM 

CHapnflOM (003);
- c ocKonoHHO-0yracHO-3ax0raTe/ibHO-Tpac- 

cupyioti/uM CHapaflOM (O0T3);
- c bpoHeSouHO-TpaccupytomuM cnapspoM (BT);
- c SpoHeôoriHO-paspbiBHbiM CHapwoM (BP);
- c 0yracHO-3axuraTe/ibHbiM chspbaom 

(03);
- c MHoroa/ieMeHTHbiM chspbaom (M3).

Nitric cellulose powder 6/7fl is 
used as propellant in 30mm rounds, 
designed to destroy aerial and sur­
face targets when for the 30mm 
automatic aircraft cannons 
GSH-6-30, GSH-30, GSH-30-K and 
GSH-301, installed in Su-25, Su-27, 
Yak-141, MiG-29 fixed-wing and 
Mi-24P rotary-wing aircraft.

Powder 6/7fI ensures high perform­
ance of rounds in a variety of operat­
ing conditions.

The stowed ammunition load 
includes 30mm rounds with high- 
explosive/fragmentation/incendiary 
projectile; high-explosive/fragmenta- 
tion/ incendiary tracing projectile; 
armor-piercing tracing projectile; 
high-explosive/armor-piercing pro­
jectile; high-explosive/incendiary 
projectile; chaff projectile.

rinpoKCnnnHOBbiii nopox abb 23-mm 
naTpOHOB K 3eHHTHblM yCTaHOBKBM 
CyxonyTHbix bolick

nopox (5/7L(0n) ucnOBbayeTCB b 23-mm naipoHax, npeA- 
Ha3HaneHHbix abb nopaxenuB BO3AyiuHbix peBeu Ha HaKBOH- 
HO0 ASBbHOC™ AO 2500 M np0 BblCOTe AO 1500 M 0 H33eM- 
Hbix peBeu Ha aobshoctu ao 2000 m npu cTpeBbSe 03 23-mm 

Nitric cellulose powder for 23mm 
rounds for the Army anti-aircraft 
weapons

Powder 5/7Tsfl is used in 23mm rounds, designed to destroy 
aerial targets at the slant range of up to 2,500m and altitude of 
up to 1,500m, and surface targets at the rage of 2,000m, when 
for the 23mm ZU-23 and ZSU-23-4 anti-aircraft guns.

Tpynna 13 Boenpnnacbi, Soeebie sac™ paner h BapbianarMe aemecraa Group 13 Ammunition and explosives
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SHepreTMHecKue KOHfleHcnpoBaHHbie cncreMti Condensed energy systems

3eHHTHbix ycTaHOBOK 3Y-23 n 
3CY-23-4.

<t>M3MKO-XMMMHeCKMe CBOnCTBa H 
KanecTBO nopoxa oßecnenuBaioT Bbi- 
coKyio HaaexHOCTb AencTBna y penn 
M öesonacHOCTb b oöpameHun.

BoeKOMnneKT BKmonaeT 23-mm 
naipoHbi:

- c ocKonoHHO-0yracHO-3axnra- 
TenbHbiM CHapsAOM (003);

- c 0CK0Ji0HH0-<t>yracH0-3a>Kwra- 
TejibHO-TpaccnpyiotnnM cnapsAOM 
(O03T);

- c 6poHeóoùiHO-3axMraTenbHO- 
TpaccupyioinnM CHapHAOM (B3T).

Physical and chemical properties 
and the quality of powder ensure 
high hit-probability and safety of 
operation.

The stowed ammunition load 
includes 23mm rounds with:

- high-explosive/fragmentation- 
incendiary projectile;

- high-explosive/fragmentation- 
incendiary/tracing projectile;

- armor-piercing-incendiary-trac­
ing projectile.

nopoxa m aapHAbi k CTpenKOBOMy opyjKwo

Powders and charges for small arms

flan CTpenKOBoro opyxna KannöpoB 5,45-14,5-mm: k 
5,45-mm n 7,62-mm aBTOMaiaM KanaujHUKOBa; 9-mm nncTone- 
Ty MaxapoBa; 12,7-mm u 14,5-mm KpynHOKannöepHbiM nyne- 
MeraM n BbiwnÔHOMy sapsay rpaHaTbi noACTBonbHoro rpaHa- 
TOMera aBTOMaTa KanawHUKOBa BbinycxaeTcn tuupOKan ho- 
MeHKnarypa nnpoKcnnuHOBbix nopoxoB.

nopoxa Ann CTpenKOBoro opyxnn npnMermiOTcn TaKxe Ann 
CTpomenbHO-MOHTaxHbix naTpoHOB, rasoBoro opyxnn, Ann 
cbopKM naipOHOB, flnn cöopicu naTpoHOB k nncToneiaM thoob 
«niorep» n «napaöenriyM», k cnopTHBHOMy opyxuto.

nopoxa n 3apAßbi, BbinycKaeMbie zyin paannHHbix cuctcm 
CTpenKOBoro Boopyxenna, oöecnesuBaiOT Bbicoxne t3kthko- 
TexHHnecKne xapaiaepncTnKn npn crpenbße b nioöbix ycnosnnx.

nopoxa BY<tui-545, BY0n, BT, n hbahiotch ochobhoü ho- 
MeHKnaTypoü aha cTpenKOBoro opyxnn KannöpoM 5,45-mm, 
7,62-mm Ans caMbix MaccoBbix chctom - aBTOMaiOB, bmhto- 
bok u nyneMeTOB:

- nnpoKcnnuiHOBbiü nopox BY0n-545 Ann 5,45-mm narpoHa 
k aBTOMaTy KanatunnKOBa;

- nupoKcnnnHOBbiü nopox BY0n Ann 7,62-mm narpoHa k aB­
TOMaTy KanatAHMKOsa;

- nnpoKCunnHOBbiu nopox n-125 Ann 9-mm nncToneTHbix 
naTpoHOB;

- nnpoKcnnnHOBbiü nopox 4/7U(rp b rnnb3e Ann 12,7-mm 
naTpoHOB;

- nupoKcnnkiHOBbiri nopox 5/7HA Ann 14,5-mm naTpoHa;
- nnpoKCHJiuHOBbiü nopox n-200 aha rpaHaTbi noACTBonb- 

Horo rpaHaTOMera k aBTOMaTy KanaiuHnKOBa.

Quite a great number of nitric cellulose powder types are 
mass-produced for various small arms rounds, including 
5.45mm and 7.62mm Kalashnikov assault rifles; 9mm 
Makarov pistol; 12.7mm and 
14.5mm heavy machineguns 
and boosters of grenade 
launchers.

The same powders are used 
for various industrial demoli­
tion works, in gas weapons 
and sports weapons.

Small arms powders and 
propellants ensure high per­
formance of fire in various 
operating conditions.

Powders VUfl-545, VUfl, VT 
and P are mainly produced to fill the cases of rounds for the 
5.45mm and 7.62mm assault rifles, rifles and machineguns, 
which are the most massively used weapons. These powders 
include:

- nitric cellulose powder VUfl-545 for 5.45mm round for the 
Kalashnikov assault rifle;

- nitric cellulose powder VUfl for 7.62mm round for the 
Kalashnikov assault rifle;

- nitric cellulose powder P-125 for 9mm pistol rounds;
- nitric cellulose powder 4/7Tsgr for 12.7mm rounds;
- nitric cellulose powder 5/7NAfor 14.5mm rounds;
- nitric cellulose powder P-200 for grenades for the under- 

barrel grenade launchers of Kalashnikov assault rifles.

riMpoKCM.nL4HOBbiM nopox BYcpn-545 Nitric cellulose powder VUfl-545
flupOKCUnUHOBblM OOpOX 

BY0A-545 Ann 5,45-mm naTpo- 
HOB Kanuöpa 5,45x39 k aBTOMa- 
TaM n pyHHOMy nyneMery Ka- 
naiuHMKOBa AK-74 uha. 6020, 
AKC-74Y uha. 602B, PF1K-74 
uha. 6m 8. FlaTpoHbi Kannöpa 
5,45x39 CHapnxeHHbie nopo- 
xoM BY<t>n-545, oSecnenuBa- 
lOT npn CTpenböe cneAytomue 
TTX.

Tpynna 13 Boenpunacbi. Boeabie mscth paver w BapbiBHarbie eemecrea Group 13 Ammunition and explosives

Nitric cellulose powder 
VUfl-545 is used as propellant 
in 5.45x39mm rounds for the 
Kalashnikov assault rifles and 
light machine guns, including 
AK-74, code 6P20, AKS-74U, 
code 6P2B, RPK-74 code 
6P18.

5.45x39mm rounds filled
with powder VUfl 545 have the
following basic characteris­
tics.
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TaKTWKO-TexHUHecKne xapaKTepucTuxn Basic Characteristics

npmienbHafl aanbHOCTb CTpenbóbi, m 
KyHHOCTb CTpenbóbi Rm Ha AanbHOCTw 100 m,

1000

He óonee, cm
riopaxeHuie oóteKTOB Ha aanbHOCTb, m:

2,5

xwBOii CMJibi 3a nerKHM yKpbiTweM 
xwBoíí cnnbi, ocHameHHoii cpeflCTBaMw

1000

WHÄWBMAyanbHOU3aLLlMTbl 200 (naTpoHbi
PHfleKca H10)

JKMBOW CMBbl BHe yKpbITWA 1350
BO3flyniHbie uenw 900

Effective range, m 1,000

Radius of hit area at 100m, max, cm 2.5

Lethal range, m:

manpower behind soft cover 1,000

manpower in body armor 200 (N10)

soft manpower 1,350

aerial targets 900

rinpoKCunnHOBbiii nopox 
BYcpn aba 7,62-mm naTpoHOB

flppOKCPAPHOBblP POPOX BVcJO-H APA 
7,62-mm naTpoHOB Kappßpa 7,62x39 o6pas- 
ua1943 r. nppMeHAeTCA k cneayiomMM bp- 
ASm CTpenKOBoro opyxPA: PflA pha- 
56-P-327; PF1K pha. 6Ü2; AKM pha. 6H1; 
CKC PHA- 56-A-231; nonyaBTOMaTPHecKaa 
BPHTOBKa M70; nerKPH nyneMer M72; PB 
P-64/90-B-BC.

naTpoHbi Kanpöpa 7,62x39, CHapnxeHHbie 
nopoxoM By<t>n, oßecneiPBaioT npp CTpenbße 
cneAyiomPe TTX.

Nitric cellulose powder VUfl 
for 7.62mm rounds

Nitric cellulose powder VUfl is used as pro­
pellant in 7.62x39mm rounds, for the the fol­
lowing small arms: RPD light machine gun, 
code 56-R-327; RPK light machinegun, code 
6P2; AKM assault rifle, code 6P1; SKS self­
loading rifle, code 56-A-231; M70 semi-auto­
matic rifle; M72 light machinegun; RB 
R-64/90-V-VS.

7.62x39mm rounds filled with powder VUfl 
have the following basic characteristics.

rippueribHaa aa/ibHOCTb CTpenbôbi, m
KyHHOCTb CTpePbÖbl R»
Ha flanbHoc™ 100 m, He 6onee, cm
flopaxeHPe oSbexiOB, m:

xpboh cpnbi 3a nerKHM yxpbiTPeM 
xHBOü cpnbi, ocHameHHOii cpepcTBaMP 
MHßMBPflyanbHOÜ 3atUPTbl

nerKoSpoHPpOBaHHOP toxhukh
B03AyLUHbie uenu

1000

2,5

1000

250 (narpoHbi
PHAeKca 7H23)
250
900

Effective range, m 1,000
Radius of hit area at 100m
of range, max, cm 2.5
Lethal range, m:

manpower behind soft cove 1,000
manpower in body armor 250

thin-skinned vehicles
(7H23 rounds)
250

aerial targets 900

lÌMpoKCuinuiHOBbiùi nopox BT 
Ana 7,62-mm naTpoHOB

Nitric cellulose powder VT 
for 7.62mm rounds

riPpOKCPPPHOBblP nopox BT 
AP« 7,62-mm naTpoHOB Kappöpa 
7,62x54, nppMeHAeMbix k cpe- 
Ayiompm BPAaM cTpePKOBoro 
opyxPA: 7,62-mm CTaHKOBbiii 
n y p e m e t CCMB p h a • 
56-TI-428M; 7,62-mm nypeMei 
KapatuHPKOBa flKT pha- 6F17; 
7,62-mm caMoaapAAHaA cHaii- 
nepcKan bphtobio OBA 6B1; 
BPHTOBKa M91/30; perKPP nyae- 
MeT AT, ATM, CPMT; MaKCPM 
M10; nKC, M-84, M-86.

Nitric cellulose powder 
VT is used in 7.62x54mm 
rounds for the the follow­
ing weapons: 7.62mm 
SGMB machinegun, code 
56-P-428M; 7.62mm PKT 
Kalashnikov MG, code 
6P7; 7.62mm self-load­
ing SVD 6V1 sniper rifle; 
M91/30 rifle; light 
machineguns DT, DTM, 
SGMT; M10 Maxim; PKS, 
M-84, M-86.

Tpynna 13 Boenpnnacbi, fioesbie sacrn paner n BspbiBHarbie aeiuecraa
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riaTpoHbi Kannöpa 7,62x54, cnapaxeHHbie nopoxoM BT, 
oSecnennaaiOT npn cipenbóe cneflyfomwe TTX.

762x54mm rounds filled with powder VT have the following 
basic characteristics.

TaKThKo-rexHUHecKMe xapaxTepMCTHKw Basic Characteristics

npMuiejibHafl flanbHOCTb CTpe/ibóbi, m 
KyHHOCTb CTpe/lbÓbl Rm

2000 Effective range, m
Radius of hit area at 100m

2,000

Ha AanbHOCTM 100 m, He óonee, cm 3 of range, max, cm 3
nopaxeHkie oóteKTOB, m:

xmbom cwjibi 3a nerKWM yicpumeM 1000
Lethal range, m: 

manpower behind cover 1,000
XMBOM CMBbl, OCHameHHOW CpeflCTBaMW 
MHÆWBMflyanbHOii aainwrbi 500 manpower in body armor 500

XMBOM CMBbl 2000 soft manpower 2,000

BerKOÓpOHMpOBaHHOM TeXHMKM 500 thin-skinned vehicles 500

BO3AyiuHbie ueBM 1000 aerial targets 1,000

MeiaTenbHbie aapnflbi k
BbiCTpenaM MopcKOM apTunnepuM

npeflnpMSTna npoMbiumeH- 
HOCTM BbinycKatOT MeTaTenbHbie 
sapaqbi k aBTOMaTHHecKMM oß- 
Ho- u ßByxopyflMüiHbiM apTnnne- 
pMPiCKUM ycTaHOBKaM AK-726, 
AK-100, AK-130 Kannöpa
76-130 mm. 3apsflbi obecneHM- 
BaiOT BblCOKyiO CKopocTpenb- 
HOCTb M 3<i>4>eKTMBHOCTb OrHfl 
no MOpCKnM, beperoBbiM n bo3- 
itytuHbiM uenriM.

Hapstay c boeBbiMM sapaaaMn 
MMeiOTca yHebHO-TpennpoBOH- 
Hbie n BcnoMorarenbHbie BbicT- 
penw ans yaaneHns CMasKU n3 
Kanana CTBona.

HaxoASiunecs Ha Boopyxenun MeTaienbHbie aapaßbi no 
bannncTHHecKMM m 3KcnayaTaunoHHbiM xapaKTepwcTuixaM He 
ycTynatOT sapybexHbiM sapaaaM k apTycTaHOBKaM MK.45, 
L54, «KoMnaKT» Kanribpa 100-127 mm.

Bo3MO>KHa nocTaBKa sapaflOB Ha ycnoBwax m b obteMax, 
npeaycMOTpeHHbix KOHTpaKTOM, a Taxxe paapaboTKa hobbix 
3apaaoB ana sapybexHbix cwcTeM n opraHH3auna hx cepMü-

Propelling charges for naval 
artillery rounds

Defense industry manufac­
tures propelling charges for 
76-130mm automatic one- and 
two-barrel AK-726, AK-100, 
AK-130 naval artillery systems. 
The charges ensure high rate of 
fire and effective kill-probability 
of sea-going, coastal and aerial 
targets.

Alongside with combat 
charges, training and auxiliary 
charges are used for various 
purposes, including for deletion 
of lubricants from the muzzle. 
The in-service propellants are 
not in the least inferior to foreign 

100-127mm charges for MK.45, L54, and Kompakt artillery 
systems.

Manufacturer is ready to deliver charges in amounts and 
on conditions agreed with customers, as well as can develop 
and mass-produce new types of charges for foreign weapon 
systems.

HOrO npOM3BOflCTBa.

Tpynna 13 Bœnpunacbi. ôoeebie hsctk paner h eapbiBHarbie Beutecrsa Group 13 Ammunition and explosives
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riMpoKcmitiHOBbiM nopox
u 3ap«A MeTaTenbHbiM ajib 130-mm 
BbiCTpena A3-YO-44 c cpyracwbiM 
CHap«AOM A3-0-44 k apTycTaHOBKe 
AK-130 w CAY A-222 «Beper»

Nitric cellulose powder used in 
propelling charge for 130mm A3-UF-44 
with A3-F-44 high-explosive projectile 
for the AK-130 gun and A-222 Bereg 
self-propelled artillery system

rinpOKCMnUHOBblW OO- 
pox (15/7 BF1) n aapsp 
MeTaTenbHbiCi oôecneHu- 
aaiOT BbicoKne TaKTMKO- 
TexHMHecKne xapaKTe- 
pnctmkn BbiCTpena 
A3-y<t>-44, npe/iHa3Ha- 
HeHHoro fl/in nopaxeHUR 
6eperoBbix n mopckmx 
peneii.

Nitric cellulose powder 
15/7 BP used in the pro­
pelling charge ensure high 
performance of A3-UF-44, 
designed to destroy 
coastal and sea-going 
targets.

1 — BbiCTpen A3-Y3C-44;
2 — BbiCTpen A3-y<t>-44;
3 — Bbicrpen A3-YH-44

1 — A3-UZS-44 round;
2 — A3-UF-44 round;
3 — A3-UCh-44 round

Macca saps as, Kr
MaKCHManbHas panbuocTb CTpenbObi, km
Z(una30H 3KcnjiyaTaunoHHbix
TeMnepaTyp, ‘C

10,5
23

ot -40 AO +50

Charge weight, kg 
Max range of fire, km 
Operating temperatures, "C

10.5
23
-40 to +50

nupoKCkuiMHOBbie nopoxa m 3ap«A 
MeTaTenbHbiü A-rm 100-mm BbiCTpena 
A3-Y3C-58P c 3eHWTHbiM CHapsiAOM 
A3-3C-58 k apTycTaHOBKe AK-100

Nitric cellulose powders and 
the propelling charge for the 100 mm 
A3-UZS-58R round with the anti-aircraft 
A3-ZS-58 projectile for the AK-100 
artillery system

rinpoKCnnnHOBbie nopoxa (13/7 5fl, 
17/1 Bfl) h aapap MeTaienbHbM oôecne- 
HMBaiOT BblCOKUie TaKTMKO-TeXHMHeCKMe 
xapaKTepncTUKH BbiCTpena A3-y3C-58P, 
npeAHaaHaHeHHoro ana nopaxenna bo3- 
ityiuHbix peneui, b tom uucne npoTMBOKO- 
paôenbHbix KpbinaTbix paxeT Tuna «lap- 
nyH», a Taicxe ôeperoBbix u mopckmx pe­
neii.

Nitric cellulose powders 13/7 BP and 17/1 BP 
used in the propelling charge ensure high per­
formance of A3-UZS-58R round, designed to 
destroy coastal and sea-going targets.

Macca sapsaa, kf
MaKcuMa/ibHas panbHOCTb CTpenbôbi, km
ZlnanasoH 3KcnnyaTapnoHHbix
TeMnepaTyp, 'C

4,0
21

ot -40 AO +50

Charge weight, kg
Max range of fire, km
Operating temperatures, 'C

4.0
21
-40 to +50

Tpynna 13 Boenpnnacbi, Soeebie sac™ paKer w BapbianaTMe aemecTaa Group 13 Ammunition and explosives
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riMpoKCkinMHOBbie nopoxa 
w 3ap»A MeTarenbHbm 
arm 76-mm BbiCTpena 
A3-Y3CB-62 Pn
c ocKonoHHO-4>yracHbiM 
CHapsiAOM A3-3C/O<P-62n 
k apTycTaHOBKaM AK-726, 
AK-176

rinpoKcminHOBbie nopoxa (9/7Bfl, 
12/lTpBn) M aapafl MeTaTenbHbiii oöecneHM- 
aaiOT BbicoKHe TaKTMKO-TexHUHeCKne xapaKie- 
Pmctmkh BbiCTpena A3-y3CB-62Pfl, KOTopwii 
npe,QHa3HaHeH .ans nopaxenns B03ayuiHbix 
peneii, b tom swcne npoTHBOKopaöenbHbix 
KpbinaTbix paxeT Tuna «TapnyH».

Macca sapsaa, kt 2,69
MaKcnManbHan aanbHocTb
CTpenbßbi, km 16,5
ZlnanasoH aKcnnyaTaunoHHbix
TeMnepaTyp, °C ±40

Nitric cellulose powders 
used as propellants 
for 76mm A3-UZSB-62 RP 
round with A3-ZS/OF-62P 
high-explosive/fragmentation 
projectile for the AK-726, 
AK-176 artillery 
systems

Nitric cellulose powders 9/7BP and 
12/1trBP used in the propelling charge ensure 
high performance of A3-UZSB-62RP rounds, 
designed to destroy aerial targets, including 
Garpun anti-ship cruise missiles.

Charge weight, kg 2.69

Max range of fire, km 16.5

Operating temperatures, 'C ±40

nuipoKCunuiHOBbie nopoxa 
w 3ap»A MOTaTe/ibHbiu aus 
100-mm BbiCTpena A3-Y3C-58 
C 3GHHTHblM CHap^AOM 
A3-3C-58 k apiycTaHOBKe 
AK-100

flMpoKCunnHOBbie nopoxa (13/7 Bfl, 17/1 
Bil) n sapsfl MeTarenbHbiM obecnenHBaiOT Bbi- 
coKne TaKTWKO-TexHMHecKne xapaKTepucTWKM 
BbiCTpena A3-Y3C-58, npeaHasHaseHHoro 
ans nopaxeHMA BoaayiuHbix, SeperoBbix n 
MopcKMx peneii.

Macca aapsaa, kt 4,0
MaKcnManbHan nanbHOCTb
CTpenbôbi, km 21
/InanaaoH aKcnnyaTauwoHHbix
TeMnepaTyp, °C ot -40 no +50

Nitric cellulose powders used 
as propellants for 100mm 
A3-UZS-58 with anti-aircraft 
A3-ZS-58 projectile for the 
AK-100 artillery system

Nitric cellulose powders 13/7 BP and 17/1 
BP used in the propelling charge ensure high 
performance of A3-UZS-58 round, designed to 
destroy aerial targets, including Garpun anti­
ship cruise missiles, and coastal and sea­
going targets.

Charge weight, kg 4.0

Max range of fire, km 21

Operating temperatures, °C -40 to +50

B3pblBnaK6Tbl
BapbiBoaKeTbi HanonHnioTcn ßbiMHbiMM 

nopoxaMM MenKHX 4>paKunPi. B orHenpo- 
BOflHOM LUHype ncnonbayeTcn AbiMHbiri 
wHypoBOii nopox. Ans BocnnaivieHMTenb- 
hom ronoBKM npnMeHseTCs nopoxoeas 
MSKOTb. BapbiBnaxeTbi Mcnonb3yioTcs b 
KasecTBe yseßHoro uMMTapnoHHoro 
B3pbiBa npn oöyneHnn nniHoro cocTaea.

Smoke-puff charges
Smoke-puff charges are filled with 

thin powders. Fire cords work on black 
cord powder. Meal black powder is 
used in ignition heads. Smoke-puff 
charges are used in training to imitate 
explosions.
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riopoxa M MGTaTenbHbie sapspbi Powders and propelling charges

rinpoKCwnnHOBbiii nopox 4/7l4rp
aba 23-mm naTpoHOB k aBTOMaTMHecKWM 
ManoKannóepHbiM aBHanyuiKaM AM-23, 
rill-23 h riLJ-6-23

Nitric cellulose powder 4/7Tsgr 
for 23mm cartridges for automatic 
small-caliber aircraft cannons AM-23, 
GSh-23 and GSh-6-23

<t>H3MK0-XMMMHeCKUe M SaPPMCTMieCKWe CBOÍÍCTBa nopoxa 
4/7LJrp oßecnennBaiOT BbicoKwe raKTHKO-TexHHHecKne xapa- 
KTepnCTWKM 23-mm naipOHOB (c 003, OO3T, 03, BT, B3T, BP, 
M3, UK M nPJl cHapswaMn), npeAHasHateHHbix aha nopaxe- 
HMA HaaeMHbix M BoaAyujHbix peperi, aB- 
TOMaTMHecKMx ApeCíOyKOLniix aspocTa- 
TOB, PerOyP3BHMOÍÍ HaSeMHOfi TeXHMKM H 
aha C03A3HHA nacCMBHbix noMex caMO- 
neTHbiM h HaaeMHbiM PJ1C u noMex ootm- 
H6CKHM HeKOHTaKTHbIM B3pblBaTePAM H 
TennoBbiM ropOBKaM caMOHaseAeHna 
paicer

Physical, chemical and ballistic properties of powder 4/7Tsgr 
ensure high performance of 23mm rounds (high-explosive/frag- 
mentation-incendiary projectile; high-explosive/fragmentation- 
incendiary/tracing projectile; armor-piercing-tracing projectile; 

high-explosive armor-piercing projectile; 
armor-piercing-incendiary-tracing projec­
tile; chaff projectile; anti-radiation projectile 
(ARP); flare projectile (FP); high-explosive- 
incendiary anti-balloon projectile), designed 
to destroy surface and aerial targets, auto­
matic gliding air-balloons, thin-skinned vehi­
cles, as well as to be used as flares and mis­
lead airborne and ground radars and optical 
proximity fuses and IR homers of missiles.

TaKTWKO-TeXHHHeCKHe XapaKTepMCTWKM

O03 O03T

HasaPfaHas CKopocTb, m/c
Cpepnee MaKCMManbHoe flaenenue

700 710

nopoxoBbix ra3OB, kc/cm2 He 6onee 
3000

He 6onee 
3000

Basic Characteristics

Muzzle velocity, mps 
Average max pressure 
of powder gases, kg/cm2

high-explosive/ 
fragmentation/ 

incendiary

700

Max 3,000

high-explosive/ 
fragmentation/ 

incendiary 
tracer 

710

Max 3,000

HanojiHWTenb BocnnaMeHUTeneii 
noABecHbix KacceT aBnauwoHHbix 
cpeACTB nopaxeHUR flPn-2

DRP-2 use 
in aerial bomb cluster 
fuses

nopox APn-2 npuMeHaeTca ksk Ha- 
nonHHTenb BOcnnaMenmeneií noAßec- 
Hbix KacceT. Hcnonb3OBaHwe KopnycoB 
BoennaMeHMTeneñ H3 xecTKoro cropa- 
eMoro nonOTHa ypyniuaeT BparocTori- 
KOCTb, nonHOTy cropaHua n HaAexHoro 
3aKpenneHna.

The DRP-2 powder is used in aerial 
bomb cluster fuses. Cased in rigid com­
bustible canvas, this powder improves 
water resistance, combustibility, and 
attachment.

riOpOX AblMHblM UJHypOBOM

nopox AbIMHbIM LUHypOBOñ - npOAyKT M6PK0ÍÍ <t>paKU,MH, KO- 
Topbiü npuMeHAeTca apa 3anoPHeHHA Kanapa ornenpOBOAHbix 
LUHypOB B HMTAHOM OOPeTKe H C OPaCTHKaTHblM nOKpblTneM.

Cord black powder
Cord black powder is a small-grain substance used in 

thread- and plastic-coated fire cords.
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CPEflCTBA MHMUMMPOBAHMfl

rjjjxnsa pnjrjjjrjs

npeflHa3HaMeHbi ana BO36yx<AeHMH ropenna win ACTOHa- 
umh nupoTexHuwecKux cocTaaoa, nopoxoa n B3pbiBHaTbix se- 
mecTB. CpeflCTBa MHnqnwpoBaHMfi - ycTpoücTBa, ßeiicTByK)- 
mue OT npocTbix HanaabHbix mvinynbcoB (Tenno, Haxon, Tpe- 
Hwe, ays orna, aneKTpunecKMii tok).

Primers are used for initial ignition of the combat powder 
charge by a fire beam. Developing in line with other elements 
of artillery munitions, impact-action and electric priming sys­
tems became the most widespread, with subsequent combi­
nation of the two principles in one device (combined primer).

Kancionb-BOcnnaMeHMTenb:
I - HaKonbHbiü;
II - yaapHbiM
1 - HaKOBaneHKa
2 - KpyxoK
3 - Kopnyc
4 - BocnnaweHMTeabHbiii cocTaB

Primer:
I - needle-operated;
II - percussion-operated
1 - anvil
2 - belt
3 - case
4 - ignition mix

KanctonbHan BTynKa:
1 - Kopnyc
2 - flononHHTenbHbiü aapsa
3 - HaKOBaneHKa
4 - yaapHbiii Kancionb- 
BocnnaMeHnienb
5 - BTynKa npwxMMHaA
6 - oÖTiopaTop
7 - KpyxoK naTyHHbiii

Primer sleeve:
1 - case
2 - additional charge
3 - anvil
4 - percussion primer
5 - clamp sleeve
6 - seal
7 - brass liner

CpeflCTBa HHMunnpoBaHnq flensTcn Ha flee rpynnbi: 
cpeflCTBa BoennaMeHeHna n cpeACTBa B030yxfleHns asto- 
Hau,nn.

B apTunnepnriCKMX n CTpenKOBbix öoenpnnacax b KatecT- 
Be HHMLtmipyiOlUMX B3pblBHaTblX BemeCTB npMMeHBIOTCfl 
rpeMywaa piyrb, 33ma CBMHpa h Apyrwe. rperviynaa pryTb 
SbiBaeT ôenoro m ceporo UBeiOB. flpeccoBaHHbie sapsAbi 
rpeMyweCi pry™ ncnonb3yiOTCH b Kanoonax-AeTOHawpax n

While impact-action primers - detonating sleeves, percus­
sion caps, and percussion primers - are part of almost all field 
and heavy artillery munitions, tank-, aircraft-, and ship­
mounted artillery, where the munitions are used against mov­
ing targets at a high rate of fire, mostly employ electric 
primers. Standard percussion caps are used only in small 
arms cartridges and in some light artillery projectiles and 
mortar shells.

7,62-mm BHHTOBOHHbiii narpoH k nyneMery I1KT
7.62mm rifle cartridge for the PKT machine gun

Tpynna 13 Boenpunacbi, Öoesbie sacTM paKeT w BspbiBHaTbie eemecTBa
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CpeflCTBa nHniinnpoBaHMH Charge priming assets

SneKTpoBocnnaMeHMTenb
1 - Kopnyc
2 - npOBOflHMKM
3 - BocnnaMeHHTenbHbiii cociaB
4 - MOCTHK HaKanMBaHMfl
5 - nepeflaTOHHbiii aapnfl
6 - KpblLUKa

Electric primer
1 - case
2 - conductors
3 - ignition mix
4 - resistance bridge
5 - lead charge
6 - cover

Kancionitx-BOcn.naMeHme- 
nax. HHMUMupyioinaa cno- 
COÖHOCTb 3314/13 CBHHU.3 bbi- 
Lue, HeM rpeMyteCi pry™. 
noaTOMy b coBpeivieHHbix 
Kanciormx-fleTOHaTOpax rpe- 
Mynast pjyTb BbiTecnneTcs 
aanflOM CBMHpa. Ana nosbi- 
LUeHMB HyBCTBHTenbHOCTM 
3314,33 cBHHpa k HSKony n 
BocnnaMeHeHWK) k Heiviy 30- 
SaBnmoTcn nceBßonHwpmi- 
pyiotune BspbiBHSTbie seme- 
CTB3.

Primers are assessed by 
safety, storage life, obtura­
tion, and operational sensitivi­
ty translating the initial action 
(friction, percussion, or elec­
tric pulse) into a sufficient 
force of fire to reliably ignite 
the charge.

1. BapbiBarenb y3PrM
2. BapbiBaTenb yfl3
1. UZRGM fuse
2. UDZ fuse

JlyneBOM KancKinb-AeTOHaTop
1 - Kopnyc
2 - ceTKa
3 - THPC
4 - aawfl CBMHua
5 - HauieHKa
6 - Terpn/i

Fire primer
1 - case
2 - net
3 - lead trinitrorezorcynate
4 - lead azide
5 - cup
6 - trinitrophenylmethylnitramine

3/ieKTpoKancionb
1 - KOHTaKTHblÜ CepfleHHMK
2 - Kopnyc
3 - MOCTHK HaKariMBaHMS
4 - KOHTaKTHOe yCTpOÜCTBO
5 - BOcnnaMeHMTenbHbiü co
6 - neiapaa

Electric primer
1 - contact core
2 - case
3 - resistance bridge
4 - contactor
5 - ignition mix
6 - detonator

CxeMa ycTpoiicTBa 
C B3pblBaiOmMMCB 
npOBOnOHHblM MOCTWKOM
1 - 3/ieKTpOB3pblBaTenbHOe 
yCTpOMCTBO
2 - aneKTpoKa6enb
3 - 6pok oMTaHun

Exploding wire bridge device 
1 - electric detonation device 
2 - electric wire
3 - power supply unit

Knacc 1376 BapbiBMame BemecTBa n nopoxa Class



CHAPflMEHME APTMJ1AEPMMCKMX
EOEnPMnACOB

-nja rjJLhjrrjLb'jj

npon3BOflCTBO ôo^btunHCTBa ôoenpMnacoB npeflycMaipn- 
BaeT HsroTOBaeHne paspbiBHoro 3apsma m côopKy hoa 06- 
muM HassaHneM «Cnapaxenne SoenpunacoB». TexHonorwA 
CHapaxeHHH SoenpwnacoB - 3to BaxHenwast HaysHO-TexHM- 
HecKaa nacTb npoM3BOACTBa SoenpuinacoB, npeACTaBAAto- 
maa coôoii paa TexHonorMtecKMX onepauMM m nocneaoBa- 
TenbHOCTb MX BbinOBHeHMfl npM OpMCOTOBAeHMM B3pblBH3T0r0 
BemecTBa (cMeceBoro BB), M3roTOBneHMM paapwBHbix 3apa- 
aob, aneweHTOB 6oenpMnacoB, 3axpenneHMM mx b Kopnycax 
ÔOenpunaCOB M C0eAHH6HMM MX C CMCT6M0M MHMUMMpOBaHMA, 
a TaKxe côopOHHbie onepaqMM, obecneHMBaioinMe mx 6e30- 
nacHoe npMMeneHMe, 30c|>eKTMBHoe aeiicTBMe y uenu m ann- 
TenbHoe xpaHeHMe.

HaMÔojibtiiee npMMeneHMe m pa3BMTMe nonynM/iM cneayxs- 
mne TexHonorMM CHapnxeHMm sanMBKa, npeccoeaHMe, WHe- 
KOBaHMe, 3KCTpy3MH, c6opKa KyMyAHTMBHbIX M peaKTMBHbIX 
ôoenpnnacoB. 3tm TexHonorMM oôecneiMBaiOT npoMbitmieH- 
Hoe npoM3BoacTBO jiioôbix SoenpMnacoB c npMMeneHMeM 
LUMPOKOM HOMeHKJiaTypbl BB M C0CT3B0B Ha MX OCHOBe.

3a/iMBKa
3anMBKa SoenpMnacos - oto cnocoô CHapnxeHMA, 3axnio- 

HatotaMMcn b 3anoAHeHMM KaMep boenpnnacoB mam cneqM- 
aabHbix cjjopM xmakmm BB (name scero pacnnaBOM BB) c 
nocneayioianM OTBepxASHueM ero m o6pa3OBaHneM pa3- 
pbiBHoro sapnaa. TexHonorMHecKMM npoqecc 3anMBKM 6oe- 
npMnacoB coctomt m3 pasnMHHbix <J>a3 m oSteauHfleT pna 
cnoxHbix <f^3MKO-XMMMHecKMx npoqeccoB: naaeneHMe,

For most munitions, “charging” is defined as the making of 
an explosive charge plus the process of assembly. The charg­
ing technology is a crucial part of the munitions production 
process, a sequence of operations that starts with the produc­
tion of the explosive and goes through the production of the 
charge to the production of other elements of the munition, 
their encasement and connection to the priming system, and 
other operations designed to make the munition safe, effec­
tive, and long-living.

Most widespread are the following charging technologies: 
cast-in, press-in, screw-in, extrusion, and assembly (for 
shaped-charge and rocket-assisted munitions). These tech­
nologies provide successful production of any types of muni­
tions based on various explosives.

Cast-In
In cast-in charging, special chambers inside munitions or 

special containers are filled with liquid (most often molten) 
explosive that solidifies and only then can be used as a charge. 
The process includes melting, preparation of molten com­
pounds, filling, and solidification. The explosives used in this 
process should have enough liquid phase to provide enough 
liquidity and compounds that remain chemically stable when 
heated to a temperature 20 °C to 25 ’C above melting point. 
Most usual melting component is TNT.

Cast-in technology helps charge munitions of all sizes 
and most intricate shapes. Its most widely used tech­
niques are:

ABTOMaTM3MpoBaHHbiii KOMnneKC CHapsxeHnsi SoenpunacoB MeronoM aa/iusm 

Automated cast-in charging line
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CwapHxeHHe apTunnepnücKiix óoenpunacos Charging the munitions

npuroTOBneHne nnTbeBbix B3pbiBHaTbix cocTaBOB, aanonne- 
HMe (aahHBKa) Kaiviep SoenpunacoB, oTeepxAeHMe. Merofl 
CHapnxeHMs SoenpwnacoB aanuBKOÜ xapaKiepn3yeTCst 
npuMeneHHeM uHAWBMAyanbHbix win cMeceebix BB c co- 
aepxaHweM AOCTaTOHHoro KonnMecTsa xhakom <t>a3bi, koto- 
pan oöecnetMBaeT Heoöxo/jMMbie rmTbeBbie CBoiicTBa 
B3pbiBHaibix cocTaBOB. ßns aanMBKn npnroflHbi BB n cocia- 
Bbl, OÖ/iaflaiOLUHe AOCTaTOHHOM XMMMHeCKOÌÌ CTOÌÌKOCTblO 
npn HarpeßaHMM Ha 20-25 °C Bbitue reMneparypbi nnaene- 
H0H. OöbiHHO una CHapHxeHMH 6oenpnnacoB mbtoaom 3a- 
aubkm npmvieHPioT cMecw, coAepxatAwe b KaiecTBe nnaBKo- 
ro KOMnoHeHTa Tpomn.

3anwBKOii CHapnxaiOTCA Soenpnnacbi paaiiHHHbix pa3MepoB w 
KOH<J>nrypaLtMM, C BHyrpeHHMMU KOHCTpyKTUBHbIMM areMeHTaMH.

Hauöonee pacnpocTpaHeHHbie cnocoöbi aanwBKM 6oenpn- 
nacoB:

CBOöoAHan 3asiuBKa (win npocTO 3annBKa) - aanonnenne 
öoenpnnacoB pacnnaBOM BB c oSecneueHweM CBoboAHoro 
Bbixofla BO3fl,yxa U3 Kawepbi öoenpunacoB n 6ea KaKoro-nw6o 
B03fleùicTBMfl Ha pacnnaB. FlpriMeHrieTCH KaK npn SecKycKO- 
boü, Tax u KycKOBoCi aanwBKe.

KyCKOBOü cnocob - cnocob aahWBKH, npn kotopom nacTb 
pacnnaBJieHHoro Marepnana aawenqioT Ha aapaHee npnroTO- 
B/ieHHbie KycKw M3 Toro xe MaTepuana nnu npnroTOBneHHbie 
M3 flpyroro MaTepuaria. KycKw Moryr ObiTb uaroTOBneHbi 3a- 
jiMBKOti, npeccoBanneM wnw moóbiM flpyrnM cnocoboM, 0op- 
Ma n paawiepbi KycKOB - npon3BOAbHbie. OcytnecTsneHwe Ky- 
CKOBoro cnocoba c BaKyyiviwpoBaHueM MexKycKosoro npo- 
CTpaHCTBa HaabiBaeTCA BaKyyM-KycKOBOii 3a.nnBKOii.

BuGpaLiMOHHan 3a.n1/iBKa - aanonneHMe Katviep boenpnna- 
COB npw BO3fleiiCTBMH Ha BB BubpapMU, npw btom Bwßpapn- 
OHHoe B03fleiicTBMe MOxeT ocyLuecTBJiHTbCB KaK Ha annapaT 
npwroTOBneHnfl (BMÖpociviecMTenb), TaK m Ha aanonnaeMbiùi 
Kopnyc SoenpwnacoB. B cnyaae co3A3huh npn 3tom saKyyma 
b KOpnyce 6oenpnnacoB win oAHOBpeivieHHO b annapaie 
CMemeHMB w b Kopnyce boenpnnacoB npopecc HasbiBaicrr sa- 
KyyM-Bu6pai4MOHHOÌÌ 3dnVIBKOn.

MeroAOM aahMBKM cnapaxaicrr aBuauuoHHbie öomöh, Mop- 
CKkie Soenpnnacbi, boeswe sac™ paxeT, KpynHoraöapnTHbie 
M3flennsi, wHxenepHbie muhm u AP-

ABTOMaTuanpoBaHHbiii KOMnneKC CHapflxeHun boenpw- 
nacoB MeTOßOM aanwBKn npeanaananen Ans CHapaxennn 
paanuiHHbix bhaob ôoenpwnacoB c Maccoü paa- 
pbiBHoro aapnaa ao 600 Kr mbtoaom aaansKM 
CMeceBbiMH nnaBKMMW BapbiBHaTbiMw BemecT- 
BaMn c coflepxaHweM xhakoü cjiaabi He Menee 
20%. Bee 3AaHM9 KOMnneKca oSteAMHeHbi b 
eflMHyto cwcTeMy aBTOMaTHnecKHMw Tpanc- 
nOpTHblMM CpeflCTBaMM ABH HOASHM KOpnyCOB M 
KOMnoHeHTOB BB M ynpaBnmoTCfl c AMCTaHun- 
OHHoro nynbTa ynpasneHWH. B stmx KOMnneKcax 
wcnojibaoBaH CKopocTHoPi nnaBMTenb a^a nnaB- 
neHMH HetuynpoBaHHoro TpoTwia n oöbeMHbiui 
CMecMTenb. Oh cnaSxeH CMCTewaMM aBTOMa™-
HecKoro perynnpoBaHMB TeMneparypbi n saKyy- 
MwpoBaHMH, KOHCTpyKAMs npeAycMaTpnsaeT 
aBTOMaTMHeCKyiO CTblKOBKy C TpaHCnopTHblMM 
SyHKepaMM KOMnoHeHTOB BB w KopnycaMM 6oe- 
npwnacoB.

- free cast-in or partial 
free cast-in is the filling of 
the munition’sec inside 
space without any addi­
tional measures concern­
ing the melt and the case.

- chunk cast-in is in 
fact partial free cast-in in 
which part of the future 
charge is put inside the 
case is ready solid 
chunks to minimize melt­
ing. Chunk cast-in with 
evacuation between the 
chunks is referred to as 
vacuum chunk cast-in.

- vibration cast-in is 
the filling of the inside 
space of the munition under vibration (applied either to the 
mixer or to the munition case). Such cast-in with evacuation 
inside the munition is referred to as vacuum vibration cast-in.

Cast-in charging is used in aerial bombs, naval ordnance, 
missile warheads, large munitions, land mines etc.

The automated cast-in charging line charges various muni­
tions under 600kg by mixed and molten explosives with no less 
than 20% of the liquid phase. All the buildings are connected 
by automatic component transport lines and are controlled 
from one remote control board. The system includes a high­
speed melter for grinded TNT and a volume mixer with auto­
matic temperature control and evacuation systems.

The line can also be automatically coupled to transport 
bunkers carrying large batches of explosive components and 
munitions' cases.

BuôpocMecuTenb
Vibration mixer

OôteMHbiii CMecmenb
Volume mixer

rlpOH3BOAMTe/lbHOCTb:
Ans M3Aenni4 c Maccoü P3 ao 10 Kr, lut./h 120
Ans n3Aenuü c Maccoü P3 ao 200 Kr, iut./h 10 

yposeHb MexaHM3aAwn n aBTOMarM3auwn:
Ha (f>a3ax noAroTOBKM KOMnoHeHTOB, 
3a/IMBKM M BblCTOH M3Aennü, % 95
Ha 4>a3e noAroTOBUTenbHO-OKOHnaTenbHbix 
onepaiiMii, % 70

Hourly output:
munitions with up to 10kg of explosives,
(units of measure): pieces per hour 120
munitions with up to 200kg of explosives
(units of measure): pieces per hour 10

Automation proportion:
preparation/casting/solidification, % 95
preliminary and final operations, % 70
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lú SHepreTMHecKue KOHfleucnpoBaHHbie cncreMbi Condensed energy systems

ripOM3BOAMTenbHOCTb, kp/h 1600
Pacxofl napa, kp/h 150
TeMnepaTypa napa, 'C 120
TaSapMTHbie paawepbi, mm 880x830
Macca, Kr 270

Output, kg/hr
Steam production, kg/hr
Steam temperature, "C
Dimensions, mm
Weight, kg

1,600 
150
120 
880x830
270

Ann npnroTOBneHMh cwieceBbix nnasKHx BB c coflepxaHw- 
eM XMflKOM <j>a3bi He Menee 40%, HanoaneHUA KopnycoB 6oe- 
npnnacoB rpynnoBbiM mbtoaom n 4>opMnpoBaHna paapbiBHO- 
ro sapada paapaSoraH KaÓHHHbiñ MOAynb CHapaxeHMa 6oe- 
npwnacoB, oóecneHMBaioiAMñ OeaonacHOCTb TexHonorwHe- 
CKoro npopecca 3a cneT Manon ezjnHOBpeMeHHoñ 3arpy3KU 
BB n npoBefleHMS ero b KaSnne npn AHCTaHUkiOHHOM ynpae- 
neHwn n aKonoruuecKyio uncTOTy npopecca.

LLlHeKOBaHne
Meiofl uiHeKOBaHwa ôoenpunacoB b Haiueñ CTpaHe 6bin pa3- 

paGoTaH b KOHi_i,e 1930-x roflOB u tunpoKO BHenpeH b npoMbitu- 
neHHocTb b roflbi BenuKoñ OreHecTBeHHoñ BoñHbi. LUHeKosaHwe 
(LU) - MexaHMHecKMñ MeTOA0opMnpoBaHHfl paapbiBHoro sapada 
ynnoTHeHweM BB HenocpencTBeHHO b Kopnyce Eli uiHeK-BUH- 
TOM. ílpopecc LUHeKOBaHwa ocymecTBnaeTca Ha wHeK-annapaTe 
(uiHeK-aBTOMaTe), npeACTaenaiomeM coGoñ coeaHHenne lUHe- 
KOBoro ycTpoñcTBa c rnflpaBnn4ecKHM. rio KOHCTpyKpnn lUHeK- 
annapaTbi pasaenaiOTca Ha BepmKanbHbie n ropn3OHTanbHbie (b 
3aBncnMOCTn OT nonoxeHHA Goenpnnaca npn ujHeKOBaHmu).

B HacToamee epeMs paapaGoTano HecKOhbKO buaob aBTOMa- 
TM3npOBaHHbix LUHeK-annapaTOB. Ha BepTwxanbHbix aiHeK-an- 
napaTax npou3BOAWTC9 CHapaxeHwe apTHnnepnñcKHX CHapn- 
AOB cpeniHero n KpynHoro Kannópa, 240-mm apTwnnepHñCKnx 
MMH, Ha ropn3OHTanbHbix - cHapnxaiOTCA apTnnnepwiícKwe mm- 
Hbi Kannópa 82-120-mm, apiunnepuiícKue 0CK0n0HH0-<t>yrac- 
Hbie CHapstflbi Kannópaflo 100-mm.

HlHeKOBaHwe aenaerca BbicoKonpow3BOAHTenbHbiM MeTo- 
flOM CHapaxeHMh, no3BonaiomnM aBTOMaTH3npoBaTb npo- 
pecc, coKpaiMTb AnmenbHOCTb /jaHHoro unxna, oöecneuuTb 
GeaonacHOCTb npopecca. K HeaociaTKaM flaHHoro Merona 
crie Ayer ornee™ HeBbicoKyio nnoTHOCTb sapada n HepaBHO- 
MepHoe pacnpefleneHwe nnoTHOCTM no AnaMeTpy n BbicoTe 
3apnaa, H6B03M0XH0CTb WCnOnb3OBaTb MOtAHbie B3pblBHa- 
Tbie BemecTBa. Ana noBbimenna fleñcTBwa ujHeKOBaHHbix 6o- 
enpwnacoB paapaöoraHbi HOBbie mctoam uHeKOBaHna.

n/iacTwecKoe LUHeKOBaHue - pasHOBUAHOCTb MeTOAa 
LUHeKOBaHMa, no3Bonmomaa rjropMnpoBaTb paapbiBHOñ 3a- 
psiA H3 TepMonnacTMHHbix BB nocpeACTBOM nepesoAa BB b 
nnacTHHecKoe cocToanne n oöecneueHnn ncTesenun ero ue- 
pea <t>Mnbepy hoa AeñCTBweM AaeneHHH, coaflaeaeMoro 
LUHeK-BMHTOM. MeioA nnacTnnecKoro tuHeKOBaHwn noaBonn- 
eT 4>opMnpoBaTb aapaflbi na cocTaeoB Tnna TpoTnn/aniOMn- 
Hnñ, He coAepxainnx moiahuix BB, ho no acjjcjjeKTHBHOCTu 
ónnaKnx k hmm. FlnacrnHecKoe ujHeKOBanne ocymecTBnaeTca 
Ha ycTaHOBKe nnacTnHecKOro LUHeKOBaHnn, exmonaiOLueñ b 
ce6n ujHeK-annapaT, ninóepHoe ycTpoñcTBO, Aße renexKn 
BHe KaónHbi, nneBMO- n anekTpooóopyAOBaHne. UJHek-anna-

Screw-ln
The screw-in know-how dates back to the 1930s. It was 

widely used in Russia during WWII. In screw-in charging, the 
explosive is mechanically pressured inside the case of the 
munition and compressed there using a protruding screw of a 
screw machine. Horizontal and vertical screw machines were 
developed, depending on whether the munitions were easier 
to charge horizontally or vertically.

Currently operational vertical screw machines charge medi­
um and heavy artillery projectiles and 240-mm mortar shells. 
Horizontal screw machines charge high-explosive/fragmenta- 
tion artillery projectiles of up to 100mm in caliber and 82-mm 
to 120-mm mortar shells.

The screw-in technology is a fast, efficient, automated, and 
safe method. However, it does not provide high density of the 
charge and homogeneous density distribution inside the bulk 
of the explosive. It also is not applicable to high-power explo­
sives. New screw-in methods have been developed for the 
improvement of screw-in-charged munitions.

Plastic screw-in is a method in which the explosive charge is 
made of thermal-plastic explosives heated to the plastification 
temperature and applied into the case through a die hole while 
the explosive is compressed by the screw on the other side. 
Plastic screw-in technology is applicable to TNT/aluminum com­
pounds that result in not very powerful but effective explosives. 
The plastic screw-in line includes a crewing machine, a damper, 
two extra-cabin trolleys, pneumatic and electric devices, a heat­
ed bunker, a plastification chamber, and a die hole.

ropn3OHTanbHbiri WHeK-asTOMaT
Horizontal screw machine

npOM3BOAUTenbHOCTb
no CHapnay Kannöpa 100 mm, ujt./h
LUar Mexay n3AennAMn Ha TpaHcnopTepe, mm 
MaKcnManbHbiñ oöseM SyuKepa, n 
MoiuHOCTb 3neKTpoo6opyAOBaHna, kBt 
PacxoA cxaToro Boaayxa, hm’/h 
AasneHHe cxaioro eosayxa, MFIa 
Annua X iiMpnua x BbicoTa, mm
Macca, Kr

60
400
23
6,6
25
0,4-0,5
2830x3045x1615
5585

Productivity
Output (100-mm projectiles per hour)
Case-to-case step on the assembly line, mm
Bunker volume, I
Consumed power, kW
Compressed air consumption, Nm’/hr
Compressed air, MPa
Dimensions (length x width x height), mm
Weight, kg

60
400
23
6.6
25
0.4-0.5
2,830x3,045x1,615
5,585
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CwapHxeHHe apTminepnMCKMX ôoenpunacoa Charging the munitions

par flonoriHHTeabHO oSopyfloaaH oSorpeeaeMbiM SyHKepoM, 
nnacTM(J>nKaLtnoHHOii KaMepoui m <f>MnbepoM.

BMGpauHOHHoe LUHeKOBaHne. Oi/inHUTenbHast ocobeH- 
HOCTb MeTOfta COCTOMT B HanOXeHMM BMSpamiOHHOrO BO3- 
ZjeMCTBMA Ha BpatUatOtUHiiCH LUHeK-BMHT. npM BMSpaUMOHHOM 
LUHeKOBaHWM flocTnraioTCB npeAejibHo nnoTHan ynaKOBKa na- 
ctmli h CHnxeHwe cun TpeHMB no/i npeccyiotuMMM bmtkbmm, 
HTO n03B0J19eT MCnOhb3OBaTb MOLLI,Hbie BblCOKOHyBCTBMTe/lb- 
Hbie BB Ha ocHose reKcoreHa.

KoMGuHupoaaHHoe LUHeKOBanne nosBonaeT nonynaTb kom- 
SMHMpoBaHHbiM 3apaa, nepM<t>epMMHaa 3OHa Kcrroporo coctomt 
M3 MOLUHOrO BblCOKOHyBCTBMTehbHOrO BB, a UeHTpanbHaa HaCTb 
M3 TpOTM.na. OopMMpOBaHMe KOMSMHMpOBaHHOrO aapaaa ocy- 
tuecTBnaeTCA nyrew npeflsapMTenbHOM sacbinKM b KaMepy 6oe- 
npMnacos MoujHoro BB c nocneayioiuMM LUHeKoeaHMeM tpotm- 
na. KoMSMHMposaHHoe uiHeKOBaHMe ocymecTBiineTCh npM Ha- 
BMHMM BM6paUMOHHOM Harpy3KM Ha OSorpeBaeMbIM LUHeK-BMHT.

LUneKOBaHMeM CHapaxaiOTCA, b ochobhom, ocKonoHHO-<t>yrac- 
Hbie apTMB/iepMMCKMe CHapaflbl M MMHbl. CHapBXeHMB LUHe- 
KOBaHMeM MCnOJlb3yK)TCa TpOTMn, aMMOTOUbl, CMeCM TpOTMna c 
XtMHMTpoHa<i>TanMHOM, LUHeMflepMT, a TaKxe cMecb TpoTMna c 
anioMMHMeM TA-80 Cana nnaciMHecKoro uuneKOBaHMa), MOuiHbie 
BB na ocHose reKcoreHa (ana BMbpauMOHHoro lUHeKOBaHMA).

ripeccoBaHMe
npeccoBaHMe - 3to npopecc obpaboTKM noa aeiicTBMeM 

aasneHMB npecca B3pbiBHaTbix BemecTB c penbio mx ynnoTHe- 
HMA M npMaaHMB MM 3aflaHHOM 4>0pMbl.

MeToa npeccosaHMB nosBoneeT npMMeHATb aba CHapAxe- 
HMA MOLUHbie B3pblBH3Tbie BeiUSCTBS, KOTOpbie B CMTiy OCOSbIX 
CBOMCTB He MOryT 6blTb MCOOJlbSOBaHbl B HMCTOM BMae A-HA 
nonyneHMA paapbiBHbix 3apaaoB mctoaom 33jimbkm, a b CMny 
nOBblUJeHHOM HyBCTBMTenbHOCTM K TpeHMK) He npMMeHMMbl 
ana WHeKOBBHMH. B 33BMCMMOCTM OT p33MepOB M KOH0Mryp3- 
PMM 33p5iaa, 4>M3MKO-MeX3HMHeCKMX CBOMCTB BB M MX HyBCT- 
BMTeabHOCTM K MeXSHMHeCKMM BO3AeMCTBHAM MCnOAb3yK)TCA 
caeayioiaMe cnoco6bi npeccoBSHM«:

— «rnyxoe» (crsTMHecKoe) (b tom HMcne npeccoBaHMe b 
Kopnyc, pacnpeccoBKa, an4>4>epeHUMpOBaHHoe);

— nopuMOHHoe;
— npoxoaHoe;
— BM6p3UMOHHOe.
npeccoBSHMe paspbiBHbix sapaaoe ocymecTBBAeTCA npeMMy- 

taecTBeHHO Ha rMApaBBMHecKMX npeccax, no3BonaioLUMX b lum- 
POKmx npeaeaax M3MeHATb BeriMHMHy aasneHMa, xoa m CKopocTb 
npeccoBaHMR, c McnoribsoBaHMeM npecc-MHCTpyMeHTa.

«Cnyxoe» (crarMBecKoe) npeccoeaHne, T.e. npeccoBaHMe b 
3aMKHyroM obteMe. BB, Mcnonb3yeMoe an« rjiopMMpoBaHMA 
3apaaa, npeacTaenaeT coSom cnoxHbiM KOHrnoMepaT KOMnaKT- 
ho pacnonoxeHHbix OTaenbHbix nacTMii, mmoiollimx paanMHHyio 
0opMy, pa3Mepbi m opMeHTapMio. YnaoTHeHMe BB b npecc-MH- 
CTpyMenTe opomsboamtca npM abmxohmm nyaHcona (noaaona) 
noa aeiicTBMeM ASBueHMA npecca, npM otom npoMexoaMT ne- 
peMemeHMe (cbnMxeHMe) m ae^opMapMa HacTMu, npMBoaa- 
niMe k M3MeHeHMio obteMa BB m co3A9hmio cjjopMbi 3apAAa.

npM oaHOCTopoHHeM npeccosaHMM BB b MaTpMpe npecc- 
MHCTpyMeHTa M3-3a aeMCTBMa BHeuiHero m BHyrpeHHero Tpe- 
hma aasaeHMe b 3ap«ae CHMxaeTCA ot nyancona k noaaony. B 
peayabTaTe MMeeT mbcto HepaBHOMepnoe pacnpeaeaenMe 
naoTHOCTM, KaK no BbicoTe, Tax m no anaMeTpy 3ap«aa. He- 
paBHOMepHOCTb naoTHOCTM 3apaaa moxot SbiTb cytaeCTBeH- 
ho yMeHbiueHa aayxcTopoHHMM npeccosaHMeM, re. npMMe- 
HeHMeM aayx nyaHCOHOB. OnTMMaabHbiM BbiSop cnocoSa 
npeccoBaHMa no3BoaaeT noaysaTb (MaKCMMaabno bosmox- 
Hyio) BbicoKyio m cpaBHMTeabHO oaHOpoanyto an6o 3aaaHHyio 
naoTHOCTb b oSteMe paapbiBHoro aapaaa.

npeccoBaHMe b Kopnyc — cnocoB 4>opmmpob3hmb paapbis- 
hoto aapsaa M3 nopouiKOoSpaaHoro BB HenocpeacTBeHHO b 
Kopnyce MaaeaMA. Kopnyc Maaeana noMemaeTcs b MaTpMpy 
npecc-MHCTpyMeHTa. <T>opMMpoB3HMe aapaaa ocymecTBaa- 
eTca nepeMetaeHMeM npeccyiotaero aaeMeHTa, KaK npaBMao,

Cxewa nnacTMuecKoro lUHeKOBaHMA: 1 - nnacTMKauMOHHaa Kaiviepa; 
2 - LUHeK-Buw; 3 - cpMBbepa; 4 - 6yHKep; 5 - Kopnyc; 6 - BKaaawuj. 
Plastic screw-in process: 1 - plastification chamber; 2 - screw; 3 - die 
hole; 4 - bunker; 5 - case; 6 - insert.

Vibration screw-in. This is screw-in technology combined 
with vibration applied to the rotating screw. This technology 
ensures denser packing of explosive particles and lower fric­
tion below the compression surface, which enables the line to 
employ powerful sensitive hexogen-based explosives.

Combined screw-in results in a combined charge with the 
periphery made of a powerful sensitive explosive and the core 
of TNT. A combined charge is made by pouring grinded solid 
powerful explosive into the case with subsequent screwing-in 
of the TNT core by a heated vibrating screw.

This technology is largely applied to high-explosive/fragmen- 
tation artillery projectiles and mortar shells with such explosives 
as TNT, ammotals, TNT/dinitronaphthalene mixtures, schnei- 
derite, and TNT/Aluminum TA-80 mixtures (plastic screw-in), 
and hexogen-based explosives (vibration screw-in).

Press-In
In the press-in charging technology, the explosive is packed 

inside the munition case under a press. This method can be 
applied to most powerful explosives that are too chemically 
active to use them in cast-in and too sensitive to friction to be 
used in screw-in. The following methods are used to press in 
charges of various sizes and shapes of the charges, and phys­
ical and mechanical properties of the explosive:

- static press-in, including direct press-in, press-off, and dif­
ferential press-in;

- portion-by-portion press-in;
- feedthrough press-in;
- vibration press-in.
The press-in technology involves mainly hydraulic presses 

thanks to long range of pressure, rate, and stroke range.
Static press-in. The initial explosive is usually a complex mix 

of fine particles that differ in shape, size, and orientation. As 
the press operates, it compresses the particles in the explo-
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nyaHCOHa, noA ßewcTBueM flaBJienna npeccOBa­
HMA. npeccoaaHHe ocytAecTB/iAeTCA b oamh mdm

<t>pa™eHT npowseoziCTBa m npecc nopiiHOHHoro npeccosaHns 
Portion-by-portion press-in

HeCKOBbKO npweMOB, B 33BMCMMOCTM OT CJ1OXHOCTM 
KOHCTpyKpMM 3apAAa m msaodma.

PacnpeccoBKa — nsroTOBneHne paspbiBHbix 3a- 
paflOB mbtoaom 3anpeccoBKM b oöoDO4Ky hoa AeM- 
CTBkieM AaBneHMB npecca npeABapmeribHO cnpec- 
coBaHHori HasecKM (öpuKeTa) BB. WsroTOBneHMe 
aapaaoB motoaom pacnpeccoBKM nponsBOAwrca b 
Asa 3Tana: 1 — 4>opMOsaHne HaeecKM BB b öpmkot; 
2 — HanormeHMe oöodoakm (Kopnyca, ciarana, Ma- 
Tpmibi m ap ) pacnpeccoBKoCi b Heii ôpmkotob noA 
AeùiCTBMeM Aaenenna npecca. cbopMupoBanne 
öpuKeTOB m paapbiBHoro 3ap«Aa npon3BOAHTca b 
npecc-MHCTpyweHTax, pa3pa6oT3HHbix b cootb6t- 
CTBMM C K0HCTpyKU,M6M M3ASDMA. B 33BMCMM0CTM OT 
TexHMHecKMx Tpe6oB3Hnii, npeAtHBaaeMbix k paa- 
pbiBHOMy 3apaAy. Ana ero <t>opMwpoB3Hna MoryT 
McnoDb3OBaTbca oahh m öonee ÖpuKeTOB pa3DM4- 
hom KOHrjjkirypepuu, npn otom öpnxeTbi MoryT öbiTb 
M3TOTOBAeHbl M3 p33HblX B3pblBH3TblX BeiAeCTB C 33- 
A3HH0M nnOTHOCTbKD M p33HOnAOTHOCTblOt 4TO 003-
BonaeT perynupoBSTb K3HecTBo sapAAa. Æshhbim cnocoö mo- 
X6T MCnOAb3OBaTbCA ADA M3rOTOBD6HMA yADMHOHHblX (AO 
Tpex AM3MeTpoB) paspbiBHbix 3apAAOB; oh 3H3HMTenbHO yn- 
poiAaeT TexHODornio m annapaTypHoe ocHameHMe npoqecca 
4>OpMMpOB3HMA 33pAAOB M3 TepMOnnBCTMHHbIX C0CT3B0B BB 
33 CHeT M3roTosneHMA öpMKeTOB npM TewmepaType noMetAe- 
HMB C nOCDeAyiOLAMM OOAOTpeBOM MX COBMeCTHO C OÖODO4- 
kom Ao saAaHHOM TewnepaTypbi nepeA pacnpeccoBKoii.

/J^<t>(pepeHi4^poBaHHoe npeccoeaHne — cnocoö nonyaeHMa 
npeCCOBaHHblX 3apAAOB M3 nOpOLUKOO0pa3HblX B3pblB4aTblX Be- 
mecTB c 3aAaHHbiM pacnpeASDeHMeM hdothoctm b ero oöbewe 
(He TODbKO no ero BbicoTe, ho m no paAMycy), ocHOBaHHbiii Ha 
McnoDb3OBaHMM cneu,MaDbHoro npecc-MHCTpyweHTa, KOHCTpyK- 
UMA KOToporo npeAycMaTpMBaeT npMMeneHMe cocTaBHbix 
npeccyiOLAMx aneivieHTOB (nyaHCOHa, noAAOHa), no3BonAioiAMx 
co3AaeaTb noKaDbHbie oödbctm HarpyxeHMA, npoBOAA noaTan- 
Hoe ynDOTHeHMe peHTpaabHOM m nepM<t>epMMHOM soh sapAAa. 
CTeneHb ynnoTHeHMA ksxaom 3OHbi Moxer BapbMpoBaTbCA M3- 
MeneHMeM eeDM4MHbi xoAa cooTBeTCTByioiAeM cocTaBDAKjtneM 
npeccyioiAero aneivieHTa, oaepeAHOCTbio noAa4M AaeneHMB m 
ero B6DM4MH0M. flaHHblM CHOCOÖ M0X6T MCHODb3OBaTbCA K3K 
Ada npeccOBaHMA paspbiBHbix 3apAAOB c 3aAaHHbiM pacnpeAe- 
DeHMeM HDOTHOCTM DO eCO OÖbeMy, TSK M ADA npeccOBaHMA 
KOMÖMHMpOBaHHbIX 3apAAOB M ÖpMKeTOB, MCnODb3yeMblX OpM 
M3roTOB.neHMM paspbiBHbix aapAAOB motoaom pacnpeccoBKM.

B^ôpapnoHHoe npeccoBanue, a Taxxe npeccosaHMe c Ha- 
noxeHMeM ynbTpa3ByKOBbix KOJieöaHMM (Y3K) — cnocoö yn- 
DOTHeHMA nopotiJKOoöpasHoro BB npM OAHOBpeivieHHOM Ha- 
DOX6HMM CT3TM4eCK0r0 AaBDeHMA M BMÖpaUMOHHOTO (AMHa- 
MM4eCKOro) BO3A6MCTBM9. BMÖpapMOHHOe BO3ASMCTBMe MO- 
xer npMDaraTbCA k MaTpnpe mdm nyaHCOHy. BeDM4MHa AaBDe- 
hma npeccOBaHMA, nacTOTa BMÖpanMOHHoro bosaomctbma, 
aMHDMTyAa KODeöaHMM m oTHoweHMe BO3MymaioiAeM cmdw 
BMÖpaTOpa k AaBaeHMio npeccosaHMA onpeAeDAiOTCA 4>m3m- 
KO-MexaHM4eCKMMM CBOMCTBaMM yODOTHAeMblX eeiuecTB M 
pa3MepaMM npeccyeMbix msasdmm. BMÖpapMOHHoe npecco- 
BaHMe oöecneHMBaeT noDyneHMe msaodmm c cooTHoaieHMeM 
BbicoTbi k AMaweTpy, paBHbiM 3, c paBHOMepHO pacnpeAODeH- 
hom nnoTHOCTbio npM MeHbiiiMx AaBaeHMAX npeccosaHMA no 
CpaBHeHMIO C 4MCTO CT3TM4eCKMM opeccoBaHMeM.

Cnocoö npeccosaHMA nopoujKOOÖpaaHbix BB c HanoxeHMeM 
yDbTpa3ByKOBbix KODeöaHMM aHaDornneH BMöpapMOHHOMy npec- 
COBaHMIO, 0AH3K0 He OODyHMD LUMpOKOTO npMMeHeHMA B CHapAXa- 
TeDbHOM npOMblLUJieHHOCTM M3-3a OOBbllUeHHOM OnaCHOCTM npo- 
pecca (noKanbHbie neperpeBbi), OTcyrcTBMA KOMnaKTHoro oöopy- 
AOBaHMA (renepaTOp, npeoöpaaOBaTenM), noBbiweHMA epeAHO- 
CTM npOM3BOACTBa (BblC0K043CT0THbie aneKTpOMaCHMTHbie HODA).

noppnoHHoe npeccoBaHue — MexaHM4ecKMii mctoa <t>opMM- 
poBaHMs paspbiBHoro 3apaAa, ocHOsaHHbiM Ha nocDeAOBaTeDb- 

sive to pack them denser inside a desired space and shape the 
bolk as required for the charge.

If the press is one-sided, the external and internal pressure 
inside the bulk of the explosive is higher near the movable than 
the stationary die, which results in inhomogeneous density 
distribution across the charge. This means that to diminish this 
inhomogeneity, two-sided presses (with two movable dies) 
should be employed. The optimal pressing mode can not only 
maximize but also yield a desired distribution of density inside 
the bulk of the charge.

Direct press-in is a method in which explosive powder is 
poured inside the case of the future munition and is pressed 
into the charge there. The case acts as the stationary die of the 
press that can go in one or several strokes if the charge and 
the munition are too heavy (additional supplies of the explosive 
needed) or too complex-shaped.

Press-off. In this method, charges are made by additional 
compression of previously compressed blanks of explosive set 
into the case. The method includes two stages: 1 - blank 
shaping; 2 - setting one or more blanks into the case and 
pressing them into the desired shape. In this method, mostly 
specialized presses are used to make the blanks of desired 
shape. An advantage is that several different blanks can be put 
together in one case to lead to a charge with pre-designed 
density and quality distribution to make is as cost-efficient as 
possible. Press-off is used to produce long charges (up to 
three diameters) and can be made more cost-efficient by mak­
ing the blanks of thermoelastic compounds and heating them 
to the elasticity point before the press-off.

Differential press-in is a method resulting in charges with com­
plex 3D density patterns achieves with specialized movable dies 
that compress certain parts of the shaped bulk, rather than the 
whole of it. The resulting density pattern will therefore depend on 
the stroke of each die, on the sequence, and on the pressure 
applied. This method is applicable to both complex-density 
charges and blanks for subsequent press-off.

Vibration and ultrasound press-in are methods in which the 
initial explosive is compressed using static and dynamic 
impact simultaneously.

Press-in with vibrating movable or stationary die renders 
largely identical effect (the amplitude, frequency, and vibra- 
tion-to-press force ratio depending on the explosive used and 
on the charge shaped): in long charges - up to three diame­
ters in length - the density pattern is more homogeneous than 
in ordinary presses, while the sheer pressure is generally 
lower.

Ultrasound press-in basically renders the same effect as 
vibration press-in but has been used with caution for safety 
reasons because of high electromagnetic field involved and
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CwapHxeHHe apTminepHMCKkix óoenpunacoa Charging the munitions

hom sanpeccoBKe OTAenbHbix nopuuü BB HenocpeflCTBeHHO b 
Kawepy Kopnyca 6oenpnnaca npeccyiommvi kiHCTpyweHTOM. 
CHapaxeHne Soenpwnaca nopuKOHHbiM npeccosaHkieM npon3- 
boahtca Ha npecce nopuwoHHoro npeccoBaHwa, cocrorimeM H3 
caeaytomkix ocHOBHbix cSopoHHbix eflHHHip CTaHHHbi, npeccyio- 
ujeü ronoBKM, nonsyna, noAxnMa, nkiTarena, npneoAa, KopoÔKki 
CKOpOCTeÜ, My<t>Tbl, T0pM03a.

Mero a no3BoaaeT nonysHTb MOHonnTHbiii paapbiBHoii 3apnA 
c AOCTaTOHHO paBHOMepHOki noKanbHOki naoTHOCTbio npw Hki3- 
khx yuenbHbix flasneHMax npeccoBaHkia, hto obecnesnBaeT 
B03M0XH0CTb HCnOTlb3OBaHk19 PJ19 CHapaXeHHA nOPPHOHHblM 
npeccoBaHkteM BbicoKOHyBCTBkiTenbHbix MOtuHbix BB Tkina 
A-1X-2. riopuHOHHbiM npeccoBaHkteM CHapaxaoTca, b ochob- 
hom, ocKoaoHHo-cjiyracHbie apTHnnepriiiCKkie cHapaflbi. 

the possibility of local overheating inside the bulk, and 
because of high cost and still cumbersome equipment (gener­
ator and power converters).

Portion-by-portion press-in is a purely mechanical method 
in which the explosive is poured into the munition case and 
compressed there portion by portion. A standard press for 
portion-by-portion press-in consists of a bed, a press head, a 
slide, a screw-down, a batcher, a drive, a gearbox, a clutch, 
and a brake. The method yields homogeneous density pat­
terns in rather heavy charges at low pressure, which allows the 
charge to be made of highly sensitive powerful explosives like 
the A-1X-2, and is applied primarily to high-explosive/frag- 
mentation artillery projectiles. A production diagram and a 
press schematic are shown.

MaKCHMaribHoe yckinrie npeccoBaHne, kH 200 Maximal press force, kN 200
MaKCHMaJlbHblli AwaMerp

160
Maximal pressing diameter, mm 160

npeccyeMoro kisaenkiA, mm 
MaKCMManbHasi Bbicora

Maximal pressing height, mm 700

npeccyeMoro M3flennA, mm 700 Hourly output, charges 15-35

npon3BOAHTenbHOCTb, hit./h 15-35 Consumed electric power, kW 17.27

O6tuas MOiuHOCTb aneKTpooôopyaoBaHkiA, kBt 17,27 Compressed air consumption, Nm’/hr 12
Pacxoa exaToro Boaayxa, hm’/h 12

npoxoAHoe npeccoBaene — cnocob 4>opMnpoBaHHA pa3- 
pbiBHbix 3apnaoB n3 nnacTMHHbix, moihhsix ManonnacTMHHbix 
M anaCTkiHHbix BB b ckbo3HOìì Maipnue.

Hpn ABkDKeHkiM nyaHCOHa b HanpaeneHHH BbixoAHoro cene- 
Hkia MaTpnubi cneukianbHOkt KOHCTpyxukin npecc-wHCTpyMeH- 
Ta nponcxoflHT ynnoTHeHkie Maiepnana n BbiflasnnsaHMe 
c<t>opMnpoBaHHofi uacTki n3flenna uepe3 CBoboflHoe ceMenwe, 
a npki obpaTHOM xope noA nyaHCOH noflaeice OHepeanaa nop- 
u,na BB. HeobxoflkiMoe Ana ynnoTHeHkia npoTHBOflaeneHMe 
co3AaeTca 3a caer cun BHeujHero TpeHkia B3pbiBHaToro cocra- 
sa o SoKOByio noBepxHOCTb Maipmjbi npecc-MHCTpyivteHTa.

npki 3tom cnocobe cpeflHaa nnoTHOCTb b nioôoM ceneHMki 
no Ann He ki3Aenkia coxpaHaeTcn npaKTkinecKki nocTonHHOii.

flaHHbiki cnocob no3BoneeT nonyuaTb HeorpaHkiMeHHbie no 
fl/lklHe pa3pblBHbie 3apflAbl UHJlHHAPHHeCKOki 0OpMbl, B TOM 
Hkicne c peHTpanbHbiM KananoM.

KaôkiHHbiü mo Ay rib 
CHapAxeHkiq boenpunacoB

npeAHa3HaneH Ann npkiroTOBneHkia CMeceBbix nnaBKwx BB 
c coAepxaHkieM xhakom <t>a3bi He Menee 40%, Hano/iHeHkin 
KopnycoB SoenprinacoB rpynnoBbiM mgtoaom m 0opMOBaHkia 
paapbiBHoro sapriAa.

KoHCTpyKpkin moAy rm oSecneHUBaei:
- 6e3onacHocTb TexHonorkiaecKoro npoqecca 3a cner Ma- 

noii eAWHOBpeMeHHOki 3arpy3KM BB w npoBeAeHkia ero b Ka- 
6nHe npki AHCTaHpkioHHOM ynpaBneHkiki;

- 3KonornHecKyK) HkiciOTy npouecca.

Feedthrough press-in is a method in which the charge is 
made of plastic, elastic, and powerful low-elasticity explosives 
in a feedthrough matrix.

As the movable die goes through the cylindrical matrix, the 
explosive material is compressed because of friction 
between the particles and the inner walls of the matrix and 
goes out through the shaped output in the bottom part of the 
matrix. As the movable die goes back, the feeder puts in a 
new portion of the material. This method yields cylindrical 
charges (possibly with a central channel) of potentially infi­
nite length and constant preset density across any section 
of the charge.

Cast-in charging control cabin

The cast-in charging 
control cabin is used for 
processes involving 
mixtures with no less 
than 40% of the liquid 
phase. The cabin 
ensures safety because 
of small amounts of 
explosives in mid­
process, low environ­
mental impact, and 
remote control of all 
operations.

npou3BOflkiTenbHOCTb CMecnreriA no BB, kc/m 160
npon3BOAHTe/ibHocTb no u3flennAM, lut./m 48-224
Bec paspbiBHoro 3apAAa, Kr 
KonniecTBO OAHOBpeMeHHO

flo 2,0

HanonHAeMbix uaaenkiii, lut. 8
YnpaBneHne AWCTaHUMOHHOe 

Ha 6aae nporpaM- 
MupyeMoro koh- 
Tponnepa n F13BM

Mixer output (explosive), kg/hr 160
Line output (munitions per hour) 48-224
Charge weight, kg
Munber of simultaneously

up to 2

filled munitions 8
Control system remote, controlled 

by computer and 
programmable 
controller

Tpynna 13 Boenpnnacbi, Soeebie nacre paner n aapbisnarbie aemecraa Group 13 Ammunition and explosives
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XPAHEHME EOEnPMnACOB

XpaneHMe — nepuoA 3KcnnyaTapnn, npw kotopom cpeacT- 
Ba nopaxennn ne MCnorib3yiOTcri b onpefleneHHOM MHTepBane 
BpeweHH, a mx nocTcmHHaa boesan roTOBHocTb noAQepxMBa- 
eTCR 3a euer npmvieHeHUH cnocoboB m cpeACTB aamuTbi ot 
BO3A6MCTBM51 4>aKTOpOB BHeillHeM cpeflbl M BbinOPHeHMA KOM- 
nneKca opraHnaapnoHHO-TexHMHecKHx MeponpMBTMM.

KoMnneKC opraHH3aunoHHO-TexHHHecKnx MeponpMBTMM 
BK/iionaeT b ceôm

- nocTaHOBKy cpeACTB nopaxeHMfl Ha xpaneHne, mx obcny- 
XMsaHMe b nponecce xpaHeHMa b ycTaHOBneHHbie cpoKn;

- paspaôoTKy h ocymecTBneHne MeponpMRTMM no coxpa- 
meHHIO epOKOB CHBTMB CpeACTB HOpaxeHMfl C XpaHeHHB;

- KOHTpOBb 3a TeXHMHeCKHM COCTOHHHeM CpeflCTB nopaxe- 
hmb m KasecTBOM npoBOflMMbix paôoT Ha hmx, a TaKxe cBoe- 
BpeweHHoe npwHATwe Mep no ycTpaneHwio oÖHapyxeHHbix 
HeziocTaTKOB;

- CBoespeMeHHoe nnaHMposaHMe, MaTepMa/ibHO-TexHMHe- 
CKoe obecneieHMe, y h er paôoT, npoBOßMMbix no noAroTOBKe 
cpeflCTB nopaxeHMB k xpaneHwo m mx obcnyxMBaHMe b npo- 
qecce xpaHeHMs;

- CO3fl3HMe HeOÔXOflMMblX yCnOBMM (CTpOMTe/lbCTBO xpaHM- 
J1MLU, TeXHOJlOrMHeCKMX BMHMM M AP-) KaHeCTBeHHOTO xpa- 
H6HMA M OÔCnyXMBaHMR CpeflCTB nOpaxeHMR.

B 33BMCMMOCTM OT AOMTeAbHOCTM XpaHBHMB CpeflCTB HOpa- 
xeHMA ycTaHaB/iMBaiOTca fisa bma3 xpaHeHMsr:

- KpaTKOBpoMSHHoe (ao oflHOro roAa);
- AHMTe/ibHoe (bonee oahoto roAa).
npM nocTaHOBKe Ha xpanenne cpeACTsa nopaxenna MoryT 

6biTb 3aKOHcepBnpoBaHbi ABywn MeTOAaMM:
- KOHcepBapMB cpeACTB nopaxeHMB 6e3 repMeTnsapMM c 

MCnO/lb3OBaHMeM KOHCepBaAMOHHblX CM33OK;
- KOHcepBauMH cpeACTB nopaxeHMH c repMeTMsapMeM m 

Mcnonb3OBaHMeM aaipMTHbix cpeA-

Storage is a period dur­
ing which munitions are not 
used while their combat 
readiness is sustained by 
means of protection from 
external impact and appro­
priate administrative and 
technical activities.

The administrative and 
technical activities include:

- mothballing of muni­
tions and their mainte­
nance;

- removal activities;
- maintenance inspection of munitions and quality of their 

operation, and appropriate cure-defect measures;
- timely planning, logistical support, accounting for the 

activities conducted for preparing the munitions for storage 
and servicing during storage;

- necessary conditions (building storehouses, processing 
lines etc.) for high-quality storage and servicing.

Storage of munitions is time-classified into:
- short-term (under one year);
- long-term (over one year).
When munitions are set for storage they can be conserved 

either by conservation without capsulation (with the use of 
conservation lubricant), or by conservation with capsulation 
(with the use of shielding media).

ABTOMaTH3HpOBaHHblM KOMnneKC XpaHeHMH aBMaHMOHHblX cpeACTB 

nopaxeHMB (Topep yKpbiTnn OTKpbrr)
Automated munitions storage facility (one end open)
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XpaHeHwe óoenpnnacoB Storage of munitions

ABTOMaTki3kipoBaHHbie cpeACTBa 
AJiMTejibHoro xpaHeHHH n oóecneneHviH 
coxpaHneMOCTM cpeacTB nopaxceHum

OnbiT 3KcnnyaTaunn (xpaHem/m) CBHfleienbCTByeT o Heoôxo- 
Ahmoctu oSecneHeHMH AriHTeribHoro xpaneHwa w coxpanaeMO- 
ctm cpeflCTB nopaxeHna. noipeÔHbie aaTpaTbi Ha oSecneHenne 
Tpebyeworo ypoBHn coxpaHHeMocm ripn fl/iMTenbHOM xpane- 
hhh cpeflCTB nopaxeHHB 4pe3MepHO Benn km. OSecnewHTb co-

Automated long-term 
storage and safety 
means

The experience of maintenance (storage) suggest a need 
for long-term storage of munitions. Required expenses for 
ensuring the necessary level of long-term storage life are 
close to prohibitive. Long storage life of existing and future 
high-end munitions could only be ensured by introducing

xpaHReMOCTb cymecTByiomMX h nepcneKTMBHbix cpepcTB nopa- 
XeHHB, HaCbILUeHHbIX CnOXHblMH yCTpOMCTBaiVIH, CMCTeMaMM, 
arperaTaMH, bo3mo>kho 3a enei BHeflpeHUA nepcneKTMBHbix 
rexHonorMM xpaneHwe, SasMpyiOLUMxca Ha npuiMeneHMM 3amnT- 
Hbix cpeflCTB (ocyweHHoro eospyxa, wHepTHoii cpepbi, BaKyy- 
Ma). MaeeCTHbie TexHonormi xpaHenna, 6a3npytomnecH Ha 
npMMeHeHwn Apyrux cnocoboB aamuTbi, abjiajotca Menee s<T>- 
4>eKTUBHbiMn. Haubonee nepcneKTWBHoPi b HacTonmee Bpeivm 
nBPBeTca TexHonorna c npuMeneHweM ocytueHHoro BO3ayxa (c 
OTHOCMTenbHoii BnaxHOCTbio 40-60%).

PeaaM3auna TexHoaorwM AnwTenbHoro xpaneHMa cpeacTB 
nopaxeHwa c npuMeneHMeM ocytueHHoro Bosayxa (c othocm- 
TejibHOki BPaxHOCTbio b Auanaaone 40-60% m nonoxMTenbHOM 
Tewineparype He Hwxe +50 °C) npepycMaTpHBaeT HanMHwe aB- 
TOMaTM3wpoBaHHbix cpeflCTB (KOMnneKCOB) xpaHeHun. Twno- 
BOM aBTOMaTM3MpOBaHHblÜ KOMO-HOKC BKTIIOHaeT 3aMKHyTblM 
obtew zyin 3amnTHOü cpeflbi, CMCTewy aBTOMarusnpoeaHHoro 
KOHTponn m perynMpoBaHwa napawieTpoe aauuMTHOui cpeflbi, 

ABTOMaTH3npoBaHHbiii KOMnneKC xpaHeHMn asnauHOHHbix cpeacTB 
nopaxeHMB (Topep yKpbiTMs saxpbiT)
Automated munitions storage facility (end closed)

high-class storage technologies based on protective means 
(dried air, inert atmosphere, vacuum etc.). Well-known storage 
technologies based on other protective methods are less 
effective. The most promising at present is the technology 
using dried air (RH between 40% and 60%).

Realization of the technology for long-term storage of muni­
tions with dried air (RH between 40% and 60%, minimal tem­
perature +5 °C) requires automated storage assets. A standard 
automated facility includes confined volumes for the shielding 
medium, an automated control system for the shielding medi­
um, and other systems and equipment. As a rule, munitions 
are stored in groups. The facilities are made as modular con­
fined volumes (hermetic shelters) with special tissue-membra­
nous materials. The shelters are equipped with additional
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XpaneHue 0 yTunnsauna ôoenpmacoB Storage and disposal of munitions

flpyrne cncTeMbi h oôopyflOBawne. Ka« npaanno, KOMn/texcbi 
ocymecTenmoT rpynnoaoe xpaaeHne cpeacTB nopaxeHna. 
KoMnneKCbi MaroTOBJimoTca b suae 3aMKHyTbix oòteiviOB (toh- 
TOBbix repMoyKpbiTMìi) MOAynbHoPi KOHCTpyKpun c npnweHe- 
Hneivi cneuna/ibHoro TKaHenneHOHHoro Maiepnana. TeHTOBbie 
yxpbiTUB oôopyflyioTCA xxononHMTe/tbHO CMCTeiviaiviM oxpaHHOü 
curHa/tnaauMU, curHannaaunn 0 noxape, ocBeLuenna, rpyao- 
noAbeMHbiM ycTpoticTBOM m naroTaBJiMBaiOTca b yrenneHHOM 
m HeyrenneHHOM BapnaHTax c perynnpoeaHHeM TewnepaTypbi 
M BnaXHOCTH, JIMÔO TOhbKO BJtaXHOCTM.

PeannaauMH asTOMaTManpoBaHHbix KOMruiexcoB npn /yin- 
TeribHOM xpaneHnu cpeacTB nopaxenna noaBonMT oôecne- 
HMTb TpeSyeMbiii ypoBeHb nx coxpaHaeMOc™ npn cymecr- 
BeHHOM CH0X6HMM Bcex suflOB 3aTpaT Ha Mx coflepxaHMe. 
CpOK OKynaeMOCTM KOMnneKCOB no pacneTHbiM aaHHbiM co- 
CTaBnaeT 1,5-2,5 ro/xa.

CMCTewa aBTOMaiManpoBaHHOro KOHTpona n perynnpoBaHMR napaweTpoB samnTHOM cpeabi (CAKP-F13C) 
Protective medium control system

HHflMBMAyanbHoe repMeiMHHoe TemoBoe yKpbime
Individual hermetic tent storage
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XpaHeHwe óoenpnnacoB Storage of munitions

B HacToniuee BpeMA cosnau TwnoBori aBTOMa™3npoBau- 
Hbiit KowinneKC xpaueunA (AKX) aBnapnoHHbix cpeflCTB nopa- 
xeunn (ACn) b 3amnTHoii cpe,pe, npefluasHaueuHbiri ana xpa- 
HeHuin n TexHMHecKoro obcayxMBaHun ACD b pauioHax c pa3- 
PMMHblMM KhUMaTMUeCKMMU yCJIOBHAMM.

B cocTaB aBTOMaTH3npoBaHHoro KOMnneKca xpaueHun 
aBHapHOHHblX CpeflCTB HOpaxeHUSt BXOflMT: repMeTMMHOe 
TeHTOBoe yxpbiTue, Tawôyp yKpbiTna, rpyaonoflbSMHoe ycT- 
poiicTBo, cucTewia aneKTpocHaSxeHun, cseTOTexHuuecxoe 
oSopyzioBaHne, cncTeivia oxpaHHOii cnrHann3aunn, cncTe- 
Ma cnrHaTinaapHM o noxape n CMCTewa aBTOMaTnsMposaH- 
Horo KOHTpona n perynuposaHna napaMeTpoB 3amnTHOii 
cpe/ioui.

intruder and fire alarm, illumination, hoisting systems, and are 
made with or without heating or with combined tempera- 
ture/humidity or humidity-only regulators.

Automated facilities ensure the necessary storage life for long­
term-stored munitions at greatly reduced expenses. The esti­
mated pay-back period varies between 18 months and 2.5 years.

The AKH standard automated storage facility for air- 
launched munitions ensured storage in a shielding medium 
and sustains various climatic conditions.

The facility includes a hermetic awning shelter, a shelter 
tambour, a hoisting apparatus, a power supply system, illumi­
nating equipment, an break-in alarm system, a fire alarm sys­
tem, and an automated shielding medium control system.

reoweTpuuecxne xapaxTepucTuxn yxpbrrriA:
annua yxpbiTusi, m 36,3
innpnHa yxpbiTHA, m 13,5
BblCOTa yxpbiTUA, M 5,8
nonesHasi nnoiaaab yxpbiTusi, m’ 325
o6beM yxpbiTusi, m3 2150

Marepnan TeuTa n nona yxpbiTusi TxauenneuouHbin
MaTepuan xapxaca yxpbiTUA CTanbuaA TpyOa 

Ct 20 npAMOyronb- 
Horo ceueunA

KonnsecTBO OTxpbiBaeMbix topuob yxpbiTusi 2
npMBOa OTXpbITMA TOpUOB yxpblTUIA Mexaunuecxnn
BpeMA OTXpbITMA TOPUOB, MUH
PasMepbi OTxpbiBaeMbix topuob yxpbiTusi:

10

ujupuHa, M 13,5
BblCOTa, M

KonnsecTBO Sokobbix BbesflHbix
4

BOPOT yxpbITUA
PasMepbi BbesaHbix sopor:

1

LUkipUHa, M 3
BblCOTa, M 3

npuBoa rpysonoabeMHoro ycrpoücTBa anexTpoMexaun-
Hecxnii

Bua samwTHOü cpeabi ocyujeuHbiii Bosayx
rioaaepxMBaeMbie napawerpbi satunTHoCi cpeasi:

BnaxHOCTb Bosayxa, %
TeMnepaTypa Bosayxa b yxpbimn 
(npu Tewneparype oxpyxaioiueü cpeati

40-60

OT +5ao -50), 'C
PexwM noaaepxauuA napaMerpoe

>5

samnTHOii cpeabi aBTOMaTnuecxnn
SnexTponuTaHne npoMbiiuneHHbin 

tox, V = 380B, 
f = 50 Ty

OcBeiueHne paôouee
14 CBeTnnbunxOB 
MOlUHOCTblO 200Bt, 
V=220B, f =50 fu

flexypHoe 2 cseTnnbHnxa 
MOLUHOCTblO 60Bt, 
V=220B, f = 50 Tu

TaMôyp 4 cseTnnbHnxa 
MOtUHOCTblO 100Bt, 
V=220B, f=50 Tu

Tun cncTeMbi cnmanusauun o noxape Tenno, abim
Tun cncTeMbi oxpaHHOü curuannsaunn nucppaxpacHoe 

nsnyueune(Tenno)
BcnoMoraTenbHoe yxpbiTne AKX rawOyp c BbesnubiMn 

BopoTainn
riOBepxHOCTb nnoipaaxn MOHTaxa AKX 
PasMepbi nnoiaaaxn MOHTaxa AKX:

SeTou, acspanbT

uinpnHa, m 16
annua, m 47

Shelter dimensions:

length, m 36.3

width, m 13.5

height, m 5.8

usable area, m2 325

space, m3 2,150

Material of awning and floor textile- 

membranous

Material of the frame rectangular St20 

steel pipe

Number of opened butts of the shelter 2

Butt opening drive mechanical

Butt opening time, min

Butt dimensions:

10

width, m 13.5

height, m 4

Number of shelter side gates 

Gate dimensions:

1

width, m 3

height, m 3

Hoisting drive electromechanical

Shielding medium 

Sustained parameters 

of the shielding medium:

dried air

humidity, %

indoor temperature

(at environment temperature between

40-60

+5 and -50), "C >5

Shielding medium control automatic

Power supply

Illumination:

380V/50HZ AC

Routine 14x200W/

220V/50Hz lamps

Emergency 2x60W/220V/50Hz 

lamps

Tambour 4x100W/220V/50Hz 

lamps

Fire-alarm system sensors heat/smoke

Break-in alarm system sensors infra-red (heat)

AKH auxiliary shelter tambour with gates

AKH installation surface

AKH dimensions:

concrete, asphalt

width, m 16

length, m 47
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yTMJlM3Al|Mfl
APTMJIJ1EPMMCKMX
BOEtlPI/iriACOB

3anacbi apTMnnepMMCKMx öoenpunacoß, noflnexaipMx yin- 
AM3apMM, floCTaTOHHO boamkm. YcTapeBiuMe öoenpunacbi ab- 
aaiotca peaepBOM ueHHbix btopmhhbix MaTepwanoB. Aptma- 
nepi/iviCKHki Bbicrpen coflepxMT BbicoKOKanecTBeKHyio Kop- 
nycHyio CTanb, AaTyHHyio rMAbay, BapbiBHaToe seipecTBo (BB) 
paapbiBHoro 3apAfla m nopoxa MeTaiejibHoro aapa/ia.

yTunnaapun Boenpunacos aaKAtonaeTCA b npMBefleHMM mx b 
Heßoesoe coctoahmb m MSBAeneHMM btopmhhbix MarepnanoB 
M3 mx aneivieHTOB. B cnysae HeoKOHnareAbHO CHapAxeHHOro 
apTMnnepMMCKoro BbicTpeAa sto cboamtca k c/ieziyiomMM 
AOMCTBMAM:

- pasaeneHMe CHapAAa m rMAb3bi (yHMTapHbiM Bbicipen) ny- 
TeM MexaHMHecKoro BbiAeprMBaHMA CHapAAa M3 rMAb3bi;

- M3BAeH6HMe HOpOXa M3 TMAb3bi;
- BblBMHMMBaHMe KaOCIOAbHOM BTyAKM M3 TMAb3bi;
- MSBJieneHMe 3apnaa BB M3 Kopnyca cnapaaa.
HaMÖonee TexHMHecKM caoxhoü m onacHoii onepapMeM ab- 

J1A6TCA M3B/ie4eHMe 3apAfla M3 CHapAfla.
Ha apcenanax m 6aaax p,o nocneßHero BpeivieHM paccHapn- 

xeHMe (yTMAMsapMA) öoenpMnacoB nposoAMTCA HaMÖOAee 
«yHMBepcanbHbiM» motoaom noAPbiea mam cxMraHMA Ha oao- 
maflKax cxMraHMA. ripM 3tom opomcxoamt noAHaA noiepA 
BTopMMHbix MaTepMaroB, bkaiohba nopoxa, McnonbsyeMbie 
npM BbixMraHMM BB, m flaxe ctbam Kopnyca npM ero noflpbiBe.

Bo3MOXHa TaKxe BbinAaBKa 3apAfla napoM Hepe3 ohko Kop­
nyca CHapAfla. PacnnaB BB BMecre c KOHfleHCaTOM cambbaca 
Ha 3eMnio, a 3aieM cxMraACA.

OflHaxo npMMeneHMe tbkmx chocoöob yTMAM3apMM coeep- 
LueHHo HenpMeMneMo c tohkm 3peHMA 3KOAorMHecKOM 6e30- 
naCHOCTM B CBA3M C T6M, HTO npM CXMraHMM M HOflPblBe B 3T- 
Moc<t>epy nocTynaeT SoAbiAoe koamhoctbo BbiSpocoB, co- 
flepxaiflMx flMOKCMHbi, a npM BbinnaBKe oßpasyeTCA kohash- 
caT, coflepxaiflMM pacTsopeHHoe m BSsetueHHoe BB, kotopbim 
nonaflaeT b rpyHTOBbie BOflbi.

Ha 6aae CHapAxaienbHbix aasoflOB b KOHqe 80-x - Hasane 
90-x roflOB 6biAM opraHM3OBaHbi npoM3BOflCTBa paccHapAxe- 
hma, ocHOBaHHbie Ha cnocoGe BbinnaBKM aapnfla motoaom Ha- 
rpesa Kopnyca SoenpMnaca napoM mam boaom. no pnfly 06- 
CTOATenbCTB 3TM 0p0M3B0flCTBa 0K33aAMCb KpBMHe yßbtTOH- 
HblMM. B CBA3M C HM3KOM TennOOpOBOflHOCTblO BB HenpAMOM 
Harpes sapAfla sepe3 cieHKy Hea<|><t>eKTMBeH. BpeMA Bbi- 
hasbkm b 33bmcmmoctm ot ksamöps coctsbaact 0,5-3 m, 
yqeAbHbiM pacxofl TennoTbi oseHb boamk. TennoHOCMTeAb 33- 
rpA3HAeTCA ocaAKoii, HaneceHHOM Ha Kopnyc SoenpMnaca, m 
pacnnaBOM BB, BbireKaiomMM M3 Kopnyca b pesynbTBTe o6b- 
eMHoro paciuMpeHMA npn nnaBAeHMM. OflHaKO ocHOBHbiM <t>a- 
KTOPOM, OnpefleAAtOlflMM ySbITOHHOCTb 33B0flCKMX npOM3- 
BOflCTB yTMAM3aU,MM, ABAA6TCA TpeXKpBTHbIM BO CpBBHeHMIO C 
pAflOBbiMM rpyaaMM xeAe3HOflopoxHbiM TapM<t> Ha nepeBO3Ky 
onacHbix rpyaoB ot MecTxpaHOHMA k MecTaM nepepaSoTKM.

B pAfle CTpaH peaAM3OBaH ßocTaiOHHO yHMBepcaAbHbiM 
cnocoß BblMblBBHMA 3apAfla CTpyAMM BOflbi npM BblCOKOM H3- 
nope (60-300 Mna). B pesyAbTsie oSpaayeTCA nyAbna BB,

The stockpiles of artillery munitions subject to disposal are 
quite considerable. Obsolescent ammo is a supply of essential 
recoverable materials. An artillery round comprises a high 
quality case plate, a brass case, an explosive of bursting­
charge, and powder of propellant charge.

Munitions disposal consists of disarming and material 
recovery. The procedure of recycling a non-complete artillery 
round is as follows:

- pull the shell out of the cartridge mechanically (unitary 
round);

- remove the gun powder from the cartridge;
- screw the percussion primer out of the cartridge;
- remove the explosive from the case.
The process of removing the charge from the shell is most 

difficult and dangerous.
Stockpiles and munitions bases still dispose of munitions 

through a «general-purpose» means of open burning or deto­
nation. Under the method the recycled materials as powder, 
explosives and case plate are lost.

The charge can also be steam-molten through the case ori­
fice. The explosive melt and condensation are poured on the 
ground to be burnt.

But these means of disposing are environmentally unaccept­
able because burning leads to huge dioxin releases into the 
atmosphere while melting produces condensation containing 
dissolved and suspended explosives coming into soil water.

Some munition demilitarization facilities were established on 
the basis of munition filling factories in the late eighties - early 
nineties. The former applied a charge melting method whereby 
the charge was extracted due to steam or water warming of the 
round case. For a number of reasons the facilities proved to be 
very unprofitable. Indirect charge warming through the case plate 
is ineffective because of law thermal conductivity of the explosive.

Melting time is 0.5-3 hours, depending on the caliber. 
Specific heat flow is very large. Heat carrier gets polluted with 
case grease, and the explosive melt leaking out the round case 
due to volume expansion caused by melting. However, the 
main thing making munition demilitarization facilities unprof­
itable is three-fold railroad rate for transport of dangerous 
goods from storage areas to recycling areas.

Some countries apply a quite general-purpose method whereby 
the charge is stripped by water jets of high pressure (60-300 MPa). 
As a result some explosive slurry containing at least 30% of water is 
produced that makes the explosive hard to reuse. Besides, the 
method results in huge amounts of liquid waste requiring thorough 
purification to be employed in washout cycle of operation (up to 
50 mg/l of fragments with fraction not exceeding 50 pm). The san­
itary standards in action do not allow the water mixed with TNT and 
RDX to be poured into treatment facilities because it can lead to 
contamination of natural flowing water reservoirs.

The high-performance equipment is quite expensive and 
unreliable. To compensate the latter weak point backup pump 
units for every working station come in use. 
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yTnnn3aunH apinnnepuwcKux öoenpmacoB Munitions disposal H
coAepxamaA He MeHee 30% boabi, hto 3aTpyAHAeT ero no- 
BTopHoe ncnonb3OBaHne, a TaKxe ßoABtuoe koawh6Ctbo 
CÖpOCHOM BOABI, TpeÖyiOLLteM TLUaieAbHOli OHMCTKH AAA MC- 
nonb3OBaHna b ahkao BBiMBiBaHHA (He ßonee 50 mt/a nacTnq 
0paKunn ao 50 mkm). Cöpoc TaKOri boabi b OHMCTmenBHBie 
coopyxeHMA HeAonycTUM, tsk ksk npncyrcTBuie TpoTuna m re- 
KCoreHa b npnpoAHBix opotohhbix BOAoeiviax He AonycxaeTCA 
AßHCTBylOLAMMM CaHUTapHBIMM HOpMaMM.

KpoMe Toro, oöopyAoeaHMe c bbicokmmh paßonniviw napa- 
MeTpaMM eecBMa AoporocTOAuree m HenaAexHoe b paöoTe, 
HTO KOMneHCMpyeTCA AVÖAnpOBaHMeM HaCOCHBIX yCTaHOBOK 
Ha KaxAOM paßonevi nosnqnn.

C 1992 roAa b Poccmh paapaöaTBiBaeTCA hobbim KOHuemy- 
ajiBHBiü doaxoa k yTnnn3aLiMH öoenpuinacoB, kotopbim crpo- 
mtca Ha cneAyioiAHx ochobhbix npnHU,nnax:

1. KoMnnexcHOCTB nepepaöoTKM ßoenpunacoB w wx KOMno- 
HeHTOB. npopecc yTH/inaaiiHM AonxeH npeAyciviaTpMBaTB ne- 
pepaöoTKy Bcex 3/ieweHTOB ßoenpunacoB, BKAionaA öoeBBie 
nacTM, MeiaTenBHBie 3ap«ABi n ABurarenM, cpeACTBa uhmam- 
npoBaHwa, CMCTeMBi ynpaßneHMA, Tapy n t.a.

2. BesonacHocTB bcaohua npoueccoByTunnsauHU. flpouecc 
yrnnn3aiJinM b SoABtAWHCTse cnynaeB öonee onaceH, neM npo- 
qecc cHapAxeHMA, KaK no pAAy oöbeKTHBHBix opmhmh (6oab- 
tijoe pa3H00öpa3ne KOHCTpyKunri, cocpeAOToneHHBix b oahom 
npon3BOACTBe, pa3HOOÖpa3HBie ycAOBnA xpaneHHH n OKcnAya- 
Taunn KOHKpeTHBIX ÖOenpwiaCOB, TpyAHOCTB paaßopKM H M3- 
BAeHeHMA BB H T.A-), TaK M B CM/iy Cy&BeKTMBHBIX npHHMH, BBI- 
3BaHHBix MeHBtueii M3yHeHHOCTBio npoqeccoB paccnapnxe- 
H0A, M3ABIM npOH3BOACTBeHHBIM OOBITOM OTenecTBeHHoPi npo- 
MBiiuneHHOCTu no yTnnn3ai4Mn, opraHM3auuoHHBiMn npoöne- 
MaMM nocTaBKW öoenpunacoB Ha yTHnnaapmo m tu. FlosTOMy 
AonxeH 6bia öbitb cosash cneunaABHBiii KOMnneKC motoagb 
(TexHonorun h cneunannsupoBaHHoro oßopyAosaHHA) b 3aßn- 
chmoctw ot Tuna BB, nopoxos n tooamb, raßapuTHO-secoBBix 
xapaKTepwcTHK ßoenpwnacoB n ux KOHCTpyKuwii, a Taxxe pe- 
tiieHBi sonpocBi KOHTpo/iHpyeMOw nocTaBKM msabawü HayTHAH- 
3apmo, npoeKTHpoBaHHH n 3KcnnyaTaunn npon3BOACTB, Tex- 
HOnOTHHeCKOM AUCUUnnWHbl m hoatotobkh KaAPOB.

3. Gkoaotmhhoctb. npopeccBi yTnnn3aunn aoaxhbi 6bitb 
aKonornnecKH hmctbimh h npeAycMaTpnsaTB npeAOTspaiAe- 
Hiie ypoHa OKpyxaiomeii cpeAe.

4. CoKpameHMe 3aTpaT Ha y™nn3au,mo. B npouecce yrmiM- 
3aunn aoaxhbi yHMTBiBaTBC« TAyöoKne BTopusHBie nepeAe/iBi 
nonyneHHoro cbipba b MeCTax yTMAH3aunn TaK, htoöbi ohm 
öbiaw 3K0H0MWHecKM bbitoahbi, 3a MCKAioHeHMeM nepepaßoT- 
KM OTAÖABHBIX KA3CC0B H BMAOB ÖOenpHnaCOB. npMMeHHeMBie 
npoAeccBi y™nn3aiJ,Mw aoaxhbi ocyiAecTBAATBCB c muhh- 
M3ABHBIMH 3K0H0MHH6CKMMH nOTepHMM.

Paa OTpacneBBix MHCTi/rryTOB, b tom HMcne <t>ryn «KpacHO- 
apMeiicKMii HayHHo-MccneAOBaTenBCKMM nHCTUTyr Mexanw- 
3ai4MM», <J>eAepanBHBiii peHTp abomhbix TexHonornü «Coio3», 
<t>ryn «HUTH» (r. Xene3HOAopoxHBiM), OHBLl «HHhnX» 
(r. CeprueB riocaA), <t>ryn «HHMI/I», <t>ryn Hnn «BaaanBT» n 
Paa APyrux pewatOT sonpocBi paapaöoTKn cnepnaABHBix Tex- 
Honorwüi ui oßopyAOsaHMA aba yTnnM3ai4MM öoenpuinacoB, co- 
3AaHHA cneu,nanBHBix peuenTyp no ncnonB3OBaHnio bbicbo- 
OoxAaeMBix BBicoKoaHepreTHHecKMx MaTepnaAOB b npoMBim- 
neHHBIX B3PBIBH3TBIX BeiAeCTBBX AHA TOpHOpyAHOii npOMBILU- 
neHHoc™, no ncno.nB3OB3Hmo peHHBix mbpok MeTaAns. Bce- 
ro b 3tom npoÖAeivie ynacTByeT okoao 80 opraHM3au,MM n 
npeAnpMATHii pa3AHHHBIX OTpaCAeii M 4>OPM COÖCTBeHHOCTU.

B pesyABTaTe otux paöoT co3AaHbi np0HunnnaABHo hobbio 
MeTOABi usBAeHeHMA onacHbix MaTepwaAOB H3 KopnycoB 6oe- 
npnnacoß, HanpHMep, motoa bbimbib3hma TpoTuna n CMece- 
BBIX B3PBIBH3TBIX BetAeCTB TOpAHMMM 0praHMH6CKHMH XMAKO- 
ctamm (HanpuiMep, napa<t»nHOM), motoabi rHApaBAMHecKoro 
BBiMBiBaHMA 3apAAOB BOAOü BbicoKOTo AaBAeHUA, paspaßoTa- 
HO HeCKOAbKO AOCATKOB pepenTyp npOMBILUAeHHBIX BB.

Paa MeTOAOB aaLumpeH poccmmckhmm m MexAynapoAHBiMu 
naTeHTaMM. PaapaßoTaHBi m yTBepxAOHBi eAUHBie npaBwaa 
yoTpoMCTBa n 3KcnAyaTapnn hpomsboactb yTHAnaapmi.

There has been a new conceptual approach to munitions 
recycling developed in Russia since 1992. The principal rules 
of the approach are listed below:

1. All elements of munitions must be recycled. Recycling 
methods must cover all elements of the munitions, including 
warheads, propellant charge and sustainers, primers, control 
systems, packages etc.

2. Recycling procedures must be safe. More often than not 
demilitarization is more dangerous than munitions filling. 
There are both objective and subjective reasons for it. 
Objective reasons comprise a great variety of equipment 
under use, various storage and exploitation conditions suitable 
for particular types of munitions, difficulties in disassembling 
and explosive extraction etc. Subjective reasons are as fol­
lows: demilitarization procedures are less studied, there is lit­
tle domestic expertise in recycling, there are managing prob­
lems concerning transportation of munitions to recycling areas 
etc. This explains why there was a demand for a particular 
methodology (technologies and specialized equipment) 
designed for various types of explosives, powder, propellants, 
dimensions and architecture of munitions. Besides, it was nec­
essary to improve control over the munitions during trans­
portation to recycling areas, design and utilization of facilities, 
technologic discipline, and staff training.

3. Recycling must be environment-friendly. All recycling pro­
cedures must be environmentally appropriate.

4. Recycling costs must be optimized. Recycling must con­
tain deep secondary separation procedures of the produced 
material to make it profitable with the exception of specific 
types and groups of munitions. The recycling methods used by 
recycling facilities must be as efficient as possible.

A number of branch factories, namely: FGUP 
Krasnoarmeysky Research and Development Establishment of 
Mechanization, Soyuz, the federal center for dual-use tech­
nologies, FGUP NITI (Zheleznodorojniy), FNPC NIIPH ( 
Sergiyev Posad), FGUP NIMI, FGUP NPP Bazalt etc., are 
designing specific technologies and equipment for recycling 
of munitions and peculiar formulas aimed at reusing high- 
energy recovered materials to produce industrial explosives in 
favor of metal mining industry and make use of precious metal 
types. There are some 80 facilities and plants of various 
branches and patterns of ownership dealing with the problem

The work resulted in advanced methods of dangerous mate­
rial recovery, e.g. the washout method whereby TNT and 
mixed explosives are stripped by hot organic liquids (e.g. 
paraffin) or high pressure water streams. A dozen types of 
industrial explosives have been developed.

A number of methods are covered by Russian and interna­
tional patents. Some uniform rules of arrange and exploitation 
of demilitarizing facilities have been worked out and adopted.
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XpaHewne m yTMnn3aqnA ôoenpunacos Munitions storage and disposal

TexHonorwM w oôopyflOBaHne 
yTunnaaunn óoenpunacoB

Munitions disposal technologies 
and equipment

Ann yTunnaauuM ôoenpunacoe oôbiHHoro CHapaxeHMS pa3- 
paôoTaHbi TexHMHecKne petuennn, oSecnenneaioiAMe komh- 
neKCHOCTb, 6e3onacHOCTb, aKonornnecKyio HMCTory m skoho- 
MMHHOCTb npOqeCCa yTMBM3aqMM.

Oaho H3 TaKHx peiueHMui - TexHonornfl n oôopyAOBaHne pac- 
CHapaxeHUH Soenpunacoe, HanonneHHbix TpoimiOM, m6toaom 
BblMblBaHUA rOpAHUIM MHepTHbIM Ten/lOHOCMTeneM. CytUHOCTb 
MeTOZia COCTOMT B He- 
npepbiBHOki noflane Ha 
OTKpbITytO nOBepXHOCTb 
sapida H3 TpoTHna ro- 
pAHeii opraHMHecKoii 
xmakoctm (TpOTHn, na- 
pa<t>nH, pepesHH, b 
aanbHeüiueM - Ten/io- 
HOCMTenb), npM 3T0M 
bhsluhmm cbom TpoTHna 
pacnnaBiisteTCR h yno- 
CHTCA nOTOKOM, C0CT09- 
IUHM M3 CMeCM TenfiOHO- 
CHTenq m TpoTnna b an- 
napai pa3AeneHna. 
3/xecb TpoTHti Bbifle^n- 
eTca H3 cmgcm m Hanpa- 
BBAeTCA B cSopHMK TpO- 
Titna, a OHmueHHbiii Ten- 
noHOCHTe/ib, octbiblumm Ha 5-6 rpa/iycoB, noAorpeeaeTcn m Ha- 
cocom BHOBb noAaeTCst b Soeopnnac Ha BbiMbiBanne. Flo^yneH- 
HbiM TpoTwn HanpaBnneTcn norpeónTensiM Ha npoMseoACTBO bm- 
60 b suite roTOBoro npOMbitupeHHoro BB «TpoTMB-y», bm6o mc- 
nopb3yeTCA abb nponsBopcTBa Apyruix penenïyp npoMbituneH- 
Hbix BB HenocpepcTBeHHO Ha MecTe yTMBMsauMM.

TexHonorHHecKwti npoqecc n3Bne4eHHB BB pacnnaBOM na- 
pacfrnHa BBnaeTcn SeaonacHbiM m aKOBorMtecKM hmctum, Tax 
KaK TexHonornnecKne annapaTbi m KOMMyHMKaqMM reptvteTMHHbi, 
Bbiôpocbi napoB BpepHbix semecTB b aTMOc<t>epy MCKBiOHeHbi, 
raKxe KaK m c6poc napac^MHa Ha rpyHT m 3arpA3HeHne boah.

B npoqecce BbiMbiBaHkist napa<t>MHOM sap^A BB noBHOCTbio 
yAaPHeTcs M3 Kopnyca H3Aenn«, AononHMTenbHan OHMCTKa 
Kopnyca nepeA pasACBKOM b MeTannonoM He TpeSyeica.

MeTOA npHMeHWM raxxe aba paccHapnxeHMii éoenpwna- 
COB, HanOBHeHHblX CyppOraTHbIMH BB (TpOTMBAMHMTpOHa<t>- 
T3BMH, aMMOTOB m T.n.) m CMeceBbiMM BB, c coAepxaHMeM 
HBaBKoCi ocHOBbi (ypoTMBa) He Menee 20 %.

Ha ocHOBe AaHHoro MeTOAa paapaSoiaH KOMnneKC paccHa- 
ppxeHHB KpynHoraôapuTHbix óoenpunacoB Tuna rnyÔMHHbix 
6om6, MOPCKHX MMH, aBMaÔOMÔ. KOMOPeKC COCTOMT M3 Tpex yc- 
TaHOBOK BblMblBaHMB, HaCOCHOM yCTaHOBKM, peaiaopoB pa3Ae- 
neHMB, BbiAeaeHMa BB m ero nepepaóoTKM.

There are a number of technologies worked out to perform 
all-inclusive, secure and environmentally appropriate disposal 
of conventional munitions.

Washout (TNT is washed out by a hot inert heat carrier). The 
uncovered surface of TNT charge is constantly washed by a 
hot organic liquid (TNT, paraffin, mineral tallow, hereafter - 
heat carrier) that melts the upper lay of TNT and carries it away 

into the separator. The latter separates the explosive from the 
mixture and then the explosive is stored. While the procedure 
is carried out the purified heat carrier gets 5-6 degrees cool­
er, so it warms up and is again fed to the charge by the pump. 
The recovered TNT is either directed to the customer as ready 
TNT-U explosive, or is used to produce other types of indus­
trial explosives on site.

Explosive recovery by molten paraffin is secure and environ­
mentally appropriate since the devices and pipelines are 
leakproof, the release of steam of hazardous substances in the 
atmosphere, spew of paraffin on the ground, and contamina­
tion of water are impossible.

Under the method all the value of explosive is removed from the 
munitions case so that it is ready to be turned into scrap metal.

The method is also good for demilitarization of munitions 
filled with mock explosives (trotyldinitronaphthalene, ammo- 
tol) and mixed explosives containing at least 20 % of melting 
basis (TNT).

The following equipment has been developed on the basis of 
the method a demilitarization station for munitions of large cal­
iber like depth charges, sea mines, and aerial bombs. The sta­
tion consists of three washout sets, a pump; reactors for the 
explosive separation, recovery and recycling.

npOM3BOflMTeBbHOCTb OflHOÜI yCTaHOBKM 
no M3BneKaeMOMy BB, kt/h 
npOM3BOAMTeBbHOCTb KOMnneKCa
(tph ycTaHOBKM) no M3BneKaeMOMy BB, kf/h 
MaKcwManbHafl Macca yrnPMsnpyeMbix 
M3pennü, kf
MaKCHMa/ibHbie pa3Mepu M3flenMM DxH, mm 
Kobmhcctbo BbiMbieatomeii xmakoctm, kf 
yciaHOBBeHHan moluhoctb 
3BeKTpOo6opyflOBaHMA, kBt
Pacxofl cxaroro BO3flyxa,HM3/H
Pacxofl napa, kf/h 
ynpaBneHwe npopeccoM

160-3500

250-500

5000 
1060x3320
1600

22
40
80 
flMCTaHUMOHHOe 
MBH C MeCTHOrO 
nynbra

Capacity of one set, 
recovered explosive, kg/h 
Capacity of a station (three sets), 
recovered explosive, kg/h 
Maximal weight of recycled 
munitions, kg
Maximal dimensions 
of munitions DxH, mm 
Weight of washout liquid, kg
Evaluated electrical equipment power, kW 
Compressed air flow, nm3/h
Steam flow, kg/h
Control

160-3,500

250-500

5,000

1,060x3,320
1,600
22
40
80
remote control 
or local console
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yTM/iM3aunH apTunnepuwcKMx doenpmacoB Munitions disposal

Mo6njlbHbll1 MOAynbHO-KOHTeMHepHblii 
KOMnneKC paccHapaxeHna 
76-152-mm apTCHap^AOB

MoSmibHbiii MOftynbHo-KOHTeiiHepHbiCi KOMitneKC paccHa- 
paxeHna apTCHapwoB cpeanero KannSpa (76-152-mm), Ha- 
nonHeHHbix TpoTunoM, no3BonaiOLUMii npoBOflWTb yTunutaa- 
u,mk) OoenpunacoB Ha Mecrax xpaHeHiia. KoMnneKc woxer 
SbiTb b flsyx McnonHeHHHx: I - c ncnonb3OBaHneM napa, ropa- 
HeCi BOflbi n aaeKTpo3Heprnw; II - c ncnonb3OBaHneM TonbKO 
3neKTpo3Heprnn. MoaynbHO-KOHTeiiHepHbie KOMnneKCbi 
MOHTMpyiOTCA B CTaHflapTHbIX 20-<t>yTOBblX KOHTeiiHepaXTWna 
icc, yyK-20 rocT 18477-79.

A mobile modular demilitarization 
station for artillery munitions 
(76-152 mm)

The mobile modular demilitarization station for medium 
artillery munitions (76-152 mm) filled with TNT can provide 
munitions recycling at stockpiles. There are two derivatives: I) 
the first one employs steam, hot water and electricity, II) the 
second one employs electricity alone. The modular stations 
are installed in standard 20 feet containers, type 1CC, UUK-20 
GOST 18477-79.

npOH3BOAMTe/lbHOCTb 00 TpOTMfly, Kr/HaC 120 120
MaKcnManbHas noTpeSnseivias
MOlUHOCTb, kBT 8,5 90
Pacxoa napa, kp/h 35 -
riOTpe6HOCTb B oQopOTHOii BOfle (t=90 "C), m3/h 2 —
KoniiHecTBO oScnyxnBaioinero nepconana, nen. 4 4
SaHHMaewaa nnoma/jb, m2 68 68
OSmaA Macca, t 19,5 21,1
BpeMs pa3BepTbiBaHna, m 48 48

Capacity, TNT, kg/h 120 120
Maximal power consumption, kW 8.5 90
Steam flow, kg/h 
Consumption of recycled

35 —

water (t=90 *C), m’/h 2 —
Number of operating staff 4 4
Occupied area, m2 68 68
Total weight, ton 19.5 21.1
Installation time, h 48 48

Mo6kmbHbM MOAynbHO-KOHTei4HepHblL4 
KOMnneKC TC paccHapBxeHuiq 
76-152-mm apTCHapAAOB

A mobile modular demilitarization 
station for TS artillery munitions 
(76-152 mm)

Mo6nnbHblii MOflyribHO-KOHTeCi- 
HepHbiui KoMnneKc TC paccHapaxe- 
hwh apTCHapaflOB cpe,£jHero Kann6pa 
(76-152-mm), HanonHeHHbix tpotm- 
noM min cypporaTHbiMH BB.

The mobile modular demilitariza­
tion station TS for medium artillery 
munitions (76-152 mm) filled with 
TNT or mock explosive.
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XpaHeHne w yrnnn3auMA doenpnnacos Munitions storage and disposal

Capacity, recovered explosive, kg/hDpousBOflUTeribHOCTb KOMnneKca 
no M3BneHeHHOMy npoayKTy, Kr/nac

no TpoTkiny 140
no cypporaTHOMy BB 

YcTaHOBneHHan MoiuHOCib
50

aneKTpooôopyflOBaHHH, kBt 90
3arpy3Ka MOflynA BbiMbiBaHnA usflenuAMU 
KonnaeCTBO OflHOBpeweHHO 
06pa6aTbiBaeMbix n3Aennii, lut.:

KacceTHan

Kannôpa 76-85 mm 14
xannSpa 100-152 mm

KonnnecTBO oôcnyxnBaioiuero
8

nepcOHana, nen. 4
BaHMMaeMaa nnoujaflb, m2 65
O6mas Macca KOMnnexca, t 12,5
BpeMA pa3BepTblBaHMA, H 40

TNT 140
mock explosive 50

Evaluated electrical equipment 
power, kW 90
Type of washout module load cassettes
Number of simultaneously
recycled items:

76-85 mm 14
100-152 mm 8

Staff 4
Occupied area, m2 65
Total weight, ton 12.5
Installation time, h 40

KoMnneKC paccHapaxeHH« 
KpynHoraôapuTHbix 6oenpnnacoB
Bcex THROB

KoivinpeKC paccHapsxeHnn KpynHorabapMTHbix boenpuna- 
cob scex ti/ioob (rnyÔMHHbix 6om6, mopckwx mmh, 530 Top- 
nefl, ôoesbix Hacieii paKeT), HanonHeHHbix CMeceBbiMw reK- 
coreHOCOitepxam,nMM cocTaBawn c coaepxaHneM nnaBKOki 
ocHOBbi b Bu/ie TpoTuna Ha MeHee 20 %.

Demilitarization station 
for heavy munitions 
of all types

Demilitarization station for heavy munitions of all types 
(depth charges, sea mines, aerial bombs, torpedo warheads, 
rocket warheads), filled with mixed compositions containing 
RDX with no less than 20 % of TNT melting base.

npou3Bo/inTenbHocTb KOMnneKca
no M3BneKaeMOMy BB, kp/h 60-200
MaKcnMaribHaa Macca yrnnn3npyeMbix
M3aennü, Kr 1500
MaKCHManbHbie ra6apnTHbie pa3Mepbi
nsnennii DxH, mm 630x3000
KonnnecTBO BbiMbiBaiomeii xmakoctu, Kr 760
yCTaHOB/ieHHaS MOlU,HOCTb
aneKTpooôopyflOBaHWA,kBt 40
Pacxoa exaToro BO3ayxa,HM3/H 36,5
Pacxoa napa, Kr/q 100
Pacxoa ropAHeü BOflbi (t=90 *C), m3/m 13,5
Pacxoa xonoflHoü BOflbi, m3/h 1,8-2,8
ynpaBneHne npoqeccoM flUCTaHUMOHHOe
3aHHMaeMaA nnotyaab, m2 216
Macca, t 20

Capacity, recovered explosive, kg/h 60-200
Maximal weight of recycled
munitions, kg 1,500
Maximal dimensions
of munitions DxH, mm 630x3,000
Washout liquid weight, kg 760
Evaluated electrical equipment
power, kW 40
Compressed air flow, nm3/h 36.5
Steam flow, kg/h 100
Hot water flow (t=90 ’C), m3/h 13.5
Cold water flow, m3/h 1.8-2.8
Control remote control
Occupied area, m2 216
Weight, ton 20
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VTunHsaunH apTunnepuwcKMx ôoenpmacoB Munitions disposal

TexHOJiorMA w oôopyflOBaHne ajisi 
M3BjieHeHMH reKCoreHocoflepxainkix 
cocTaeoB Tuna A-IX-2
H3 apTunnepukicKnx CHapaflOB 
noBbiLueHHoro MoryiyecTBa CTpyeu 
BOAbi BbicoKoro flaeneHUB 
w ruflpope3Kn c ohwctkom boam

The technology and equipment 
for the recovery of mixed compositions 
containing RDX, type A-IX-2, 
from high power artillery munitions 
employing a high pressure water 
stream, hydraulic cutting and water 
purification

npeflHa3HaHeHbi /via MSsneHeHMe BB 6ea bckphtma Kopny- 
ca m3 ocecMMMeTpMMHbix SoenpMnacoB TMna peaKTMBHbix 
rnyÔMHHbix 6om6, mopckmx mmh; c TMApope3KOM Kopnyca m 
M3B/ieHeHM6M BB M3 SoenpMnacoB co cjioxhom BHyrpeHHeM 
KOHCTpyKpMeM Kopnyca TMna B3O TopneA c KopnycaMM M3 
aniOMMHMeBbix cnnaBOs; c ohmctkom TexHonorMHecKMX m 
CTOHHbIX BOA- B OCHOBy TeXHOAOTMM paCCHapBXeHMB apTCHa- 
pqflOB nojioxeH mctoa paapytueHMst paapbiBHoro 3apwa 
CTpyeii boasi BbicoKoro flaBneHMa.

H3BJ16H6HM6 BB m KopnycoB boenpMnacoB OCymeCTBJlSt- 
eTcn c Mcnojib3OBaHMeM annapaTOB BbiMbisaHMA m Hacoc- 
Hbix CTaHpMM, co3flaiOLL(Mx flasæHMe He Menee 120 Mila, 
cieHflOB ana BpameHMH M3AenMii m nepeMemeHMs ocHacT-
KM BHyTpb OoenpM- 
naca, bnoKa ohmct- 
KM BOflbl OT M3B/ie- 
HeHHoro BB, obec- 
neHMsaioinero Kpy- 
rooôopoT boabi. 
flne M3flejiMM 60- 
nee caoxhom 0op- 
mbi oTpaôoïaHa 
TexHonorMH, Kor.ua 
npoqecc rMflpo- 
pasMbiea npeusa- 
peeTca BCKpbiTMeM 
noeepxHocTM 3a- 
paaa nyrew tmapo- 
pe3KM. YCTaHOBKa BblMblBaHMfl

Washout facility
yHUBepcanbHas ycTaHOBKa ruApope3Kn n BbiMbiBannn 
General-purpose hydro cutting and washout facility

The technology and equipment are designed for explosive 
recovery from axisymmetric munitions like depth charge rockets, 
sea mines without case cutting; explosive recovery from munitions 
of composite internal layout of case like torpedoes 530 with cases 
made of aluminum alloys with hydraulic case cutting; and purifica­
tion of technological and waste water. The technology is based on 
bursting-charge destruction with a high pressure water stream.

The recovery equipment contains washout sets, pumping 
sets providing 120 MPa pressure, benches used to rotate 
munition and insert tools, and a water-explosive separation set 
enabling water circulation. There is a method developed for 
munitions of complicated shape whereby washout is preceded 
by case hydro cutting.

np0M3B0AMTenbH0CTb

no M3BneKaeM0My BB, kt/h
TaôapMTHbie pasMepbi yTunn3npyeMbix
M3AenMii DxH, mm

70-90

500x2000

Capacity, recovered 

explosive, kg/h 

Munitions dimensions DxH, mm

70-90

500x2,000

Ha ocHOBe aah- 
Horo MeToaa pa3- 
paôoTaHbi tpm BM/ia 
MOflyneii rMAPOBbi- 
MblBaHMB ftnq CHa- 
pn«OB noBbiweHHO- 
ro MorymecTBa, 
paccuMTaHHbie Ha 
pa3MemeHMe am6o 
b xene3o6eTOHHbix 
KaÔMHax, am6o b 
cneuMa/ibHbix 3/j.a- 
HMAX MAM B K0HT6M- 
Hepax. KaxflbiM mo- 
aynb obecneHMBa- 
eTCH HaCOCOM Bbl- 

HacocHaa ycraHOBKa 171- 0-55
GL-0-55 pump

VCTaHOBKa OHUCTKM BOflbl 

Water purifier

coKoro flasneHMA m ôaokom ohmctkm bo Abi. DpoM3BOAMTeAb- 
HOCTb MOflyneM COCTaSAHeT B 3aBMCMM0CTM OT rabapMTOB M3- 
AenMM 0,5+1 kt/mmh no BB.

The method 
resulted in three 
types of washout 
modules developed 
for high power 
artillery munitions. 
The modules are 
installed in ferro­
concrete cham­
bers, specialized 
buildings, and con­
tainers. Every mod­
ule is equipped 
with a high pressure 
pump and a water 
treatment set. The 

module explosive capacity is 0.5+1 kg/min depending on 
munition dimensions.
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XpaHeHne w yrnnn3aiirw doenpnnacos Munitions storage and disposal

3aHMMaeMaa nnomaflb, m2 4,0
Macca, Kr 1950
VcTaHOBneHHas MOtuHOCTb, kBt 45,5
flaBnenne BOflw, Mila 280-350
Pacxofl BOflbi, h/mmh 5,1
JlnHeüHafl CKopocTb pe3Ku, mm/mmh 20-200

Occupied area, m2 4.0
Weight, kg 1,950
Installed power, kW 45.5
Water pressure, MPa 280-350
Water flow, l/min 5.1
Line cutting speed, mm/min 20-200

npOM3BOfl0TenbHOCTb

no oOopoTHOii BOfle, m3/h 5
□ pOM3BOflMTenbHOCTb CO OHMCTK6 BOflbi

OT BB (Ha cbpoc b Kananuaaumo), m3/h 0,2

Recycled water output, m3/h 
Sewage water treatment 
capacity, m’/h

5

0.2

lipMMeHeHkie BblCBOÓOJKAatOLMMXCR 
BbicoKOOHepreiHHHbix MarepwanoB

OflHOBpeMeHHO c peweHneM npoSneivibi MaBneneHMR BB mb 
SoenpMnacoB pemeH Bonpoc nepepaboTKM m npMMeneHMA bbi- 
CBoSoxflaioinMxca BbicoKOBHeprernHHbix MaTepManoe b MHTepe- 
cax HapoflHoro xo3BMCiBa: cosflaHbi peuemypbi npoMbnuneHHbix 
BB - TpoTMB-y, rpaMMOHMTbi, anbreTOflbi, BMynbceHbi, re/ibno- 
pbi, rpaHMnop m MSAenMs Ha mx ochobb, paspaSoTaHbi TexHono- 
rMHecKMe npopeccbi m obopyAOBaHMe ana mx npoM3BOflCTBa.

Application of released high energy 
materials

The problem of explosive recovery is solved together with 
the problem of high energy material employment. Several 
types of industrial explosives (TNT-U, grammonits, algetols, 
emulsens, gelpors, granipors) and products derived from 
them have been developed, along with technology and equip­
ment for their production.

YcTaHOBKa BbiMbiBaHUA TpoTuna

HaMÓonbiuyio flonio boenpMnacoB, nofl-nexaiunx yrMAMSa- 
Umm, cocTaBAHiOTÔoenpMnacbi, CHapBxeHHbieTpoTMnoM. flo- 
aTOMy paspaboTKa 3koaotmhhom m 34>4>eKTMBHOM TexHonorMM 
MSBjieneHMA TpoTMna ABnseTCA HaMbonee aKTyanbHOM.

HCXOflS M3 TpebOBaHMM MaKCMMa/lbHOM npOM3BOflMTenbHO- 
ctm m TennoBOM 3<t>4>eKTMBH0CTM opM oSpaboTKe boenpMnaca 
obecneHMBaiOTCA HaMnyHiuMe ycnoBMA aba KOHTaKTa pabone- 
ro Tena c M3BneKaeivibiM BemecTBOM. C otom pen bio pabosee 
Teno BBOflMTCA B KaMOpy M3flenMA B BMfle CTpyM, OMblBaiOLUMX 
OTKpbrryio nOBepxHOCTb aapaqa.

TennoHocMTenb b KanecTBe pabotero Tena Ann M3BaeieHMA 
TpoTMna AonxeH OTBenaTb cneAyiomMM TpebosaHMAM:

- XMMMHeCKan COBMeCTMMOCTb C TpOTMnOM;
- BbicoKan TeivinepaTypa kmoohma;
- HM3K3S neTysecTb;
- OTnMHHas OT TpoTMna nnoTHOCTb;
- HM3KSA TOKCMHHOCTb;
- HM3Kas BA3K0CTb pacnnasa;
- <J>nerMaTM3MpyiOLAee AeiiCTBMe Ha BB;
- HM3Kas TeivinepaTypa nnaBneHMn;
- BbicoKaa TennoeMKocTb;
- OTHOCMTenbHas AeaieBM3Ha m AOCTynHOCTb.
B HaMbonbaieii CTeneHM stmm TpebosaHMAM oTBenaioT napa- 

0MHbl. PeinaiOmWMM CBOMCTBaMM napa0MHOB K3K OnTMManb- 
Horo paboHero Tena Ann M3BaeHeHMA TpoTMna abbaiotca npaK- 
TMHecKM nonnan BsaMMHan HepacTBopMMOCTb mx pacnnaeoB m 
AByKpaTHas pa3HMu,a b opothoctm (nnoTHOCTb pacnnaea Tpo­
TMna 1,45 kt/am3, pacnnasa napacfiMHOB 0,7-0,72 kt/am3).

C McnonbsoBaHMeM yxaaaHHbix cbomctb napa<J>MHOB paspa- 
boTaHbi TexHonorMA m ycTaHOBKa BbiMbisaHMA TpoTMna, Ha oc-

TNT washout facility
Most of munitions subject for demilitarization are TNT-filled. 

This explains why an environmentally-friendly and efficient 
TNT recovery technology is most demanded.

Since maximal capacity and thermal effectiveness are key 
points the best contact possible between an active agent and 
explosive is provided. With this end in view the active agent is 
supplied inside the munition through streams washing the 
open charge surface.

The heat carrier used as active agent for TNT recovery must 
satisfy the following demands:

- chemical compatibility with TNT;
- high boiling temperature;
- low volatility;
- non-TNT density;
- low toxicity;
- low molten viscosity;
- phlegmatizing effect on the explosive;
- low melting temperature;
- high heat capacity;
- availability and low price.
Paraffins perfectly meet the 

demands due to virtually full 
mutual insolubility and twofold 
density difference (TNT melt 
density is 1.45 kg/dm3, paraf­
fins melt density is 0.7- 
0.72 kg/dm3).

The paraffins’ features 
mentioned above led to 
development of a washout
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yTnnn3aunA apTMnnepnfiCKMx 6oenpnnacoB Munitions disposal

hobo KOTopsix opraHnsosaHO onbirHO-npoMbimneHHoe npo- 
M3B0flCTB0 paccHapaxeHMH apTCHapsiAOB Kannôpa 
76-152-mm Ha oahom M3 apcenanoB PPAV MO Pep.

YcTaHOBKa BbiMbiBaHHA npeACTasrweT co6ori nonbiri Kopnyc, 
3anonHeHHbiii pacnnaBOM napa<|)HHa h oborpesaeMbih BBeAeH- 
HbiM b Kopnyc 3MeeBwcoM. Ha TopueBbix KpbiiiiKax KOpnyca 3axpe- 
nneHbi ueHTpoôexHbiîi Hacoc h naipyôoK aha chmbb rpomna. Ha 
sepxHeii KpbiwKe Kopnyca pa3MeiueHbi wecTb yanos BbiMbisaHHH 
C BblABMXHbIMM 0OpCyHKaMH. B KaHOCTBS TennOHOCHTeTIH ABH Ha- 
rpesa napa0nHa npwMeHAeTcsi lepMocTOMKoe Maeno wnw nap.

napacfiHH b Kopnyce yciaHOBKH pacnnaanntOT m noAAepxn- 
BaiOT ero TeMnepaTypy HecKonbKO Bbiuie TeMnepaTypbi nnas- 
neHHH TpoTkina. CnapsiAbi c BbiBepHyroM TexHonornHecKoü 
npoSxoii yciaHaBJiHBaiOT ohkom bhm3 Ha yanbi BbiMbiBaHwn. 
riocne BKnxDHeHnn Hacoca pacnnaB napa4>wHa nepe3 4>op- 
cyHKM HarneTaeTCH b KaMopbi CHapwoB, npw stom xaxAari 
4>opcyHKa aBTOMaTHnecKw oTcnexHBaeT pasMbisaeMyio no- 
BepXHOCTb TpOTMna. CMbITbIM TpOTWn B BMAe 3MynbCMW b na- 
pacjjMHe crexaer b Kopnyc yciaHOBKH, rAe hpomcxoaht rpasM- 
TauMOHHoe pa3AeneHwe 3Mynbcwn. OcBemeHHbiii napa<t>wH 
BoaspamaeTCH b awka BbiMbisaHnn, a TpOTwn onycxaeTcn b 
hmxhioio sacTb Kopnyca m nepe3 cm4>oh bbiboahtch Hapyxy.

BpeMH BbiMbiBaHMn sapwa cocTaBnneT 5 mmh Ann Kanwôpa 
76 mm h 20-25 mmh Ann Kanwôpa 152 mm.

TexHonorwH BbiMbiBaHMn oôecneHMBaeT nonnoe w3BneHe- 
Hkie 3apnAa M3 KopnycoB c npocTon w cnoxHoii reoMeTpweti 
KaMOpbl.

l/l3BneHeHHbiii TpoTuin coAepxnT He 6onee 0,5% napa<|>MHa, 
hto cooTBeTCTByeT TpeôoBaHMHM k TpOTwny npoMbiujneHHoro 
HasHaneHMA.

rionHOCTbio OTcyrcTByeT côpoc TexHonorwHecKoii boahi.
VcTaHOBKa nerxo nepenanaxHsaeTcn Ha Apyrne Twnbi 6oe- 

npwnacoB, BKAKwan, HanpnMep, aBnaSoMÔbi Maccofi ao 500 Kr 
nyreM BbiMbiBanuia h cTbiKyiotAHxcn c M3AenneM Aera/ieh.

PaspaSoTaHO MoOwnbHoe npon3BOACTBO yTnnn3aA0M 6oe- 
npnnacoB c pasMemeHkieM TexHonorwHecKoro oôopyAOBa- 
HHH B CTaHAapTHbIX 20-<t>yHTOBblX MOpCKMX KOHTeMHepaX.

TaKMM o6pa3OM, co3Aana aKonorMHecKW 6e3BpeAHan, ot- 
BeHaiotnaa npaBMnaM besonacHoc™ BeAeHwn pabor BbicoKO- 
npOM3BOAWTenbHaH ycTaHOBKa Ann M3BneHeHwn Tpoivna M3 
apTMnnepwMCKMx 6oenpnnacoB.

1 - Kopnyc; 2 - ysen BbiMbiBaHkia; 3 - CHapsn; 4 - Hacoc; 5 - noflBOA 
TennoHOCHTens; 6 - cahb TpOTuna; 7 - otboa TennoHOcme™; 8 - 
cnuB XMAKOCT0 03 Kopnyca; 9 - aneKTpoHarpesaTenb TennoHoenre- 
nn; 10 - npweMHas eMKOdb

1 - frame; 2 - washout set; 3 - munition; 4 - pump; 5 - heat carrier 
inlet; 6 - TNT outlet; 7 - heat carrier offset pipe; 8 - frame liquid out­
let; 9 - heat carrier electric heater; 10 - receiver tank

technology and facility, which are employed at a pilot muni­
tions demilitarization facility recycling munitions of 76-152 mm 
caliber at one of stockpiles of GRAU, ministry of defense, 
Russian federation.

The washout facility consists of a hollow frame filled with 
molten paraffin heated by coiled pipes. The end covers of the 
frame are fitted with a centrifugal pump and TNT outlet. The 
top cover is fitted with six washout sets with telescopic noz­
zles. Heat-resistant oil or steam is used to heat paraffin.

Paraffin is molten and its temperature is kept a higher than 
TNT melting temperature. The screw-plug is removed and 
munitions are installed on washout sets face down. Pump is 
on, molten paraffin is forced into munitions cases through the 
nozzles so that every nozzle tracks the washout surface of 
TNT. Washed TNT emulsion runs into the frame to be gravity 
separated. Clarified paraffin returns to the washout circle, 
TNT runs into the lower part of the frame and leaves it through 
the outlet.

Washout time for one 76 mm munition is 5 min, for 152 mm 
20-25 min.

The washout technology provides full bursting-charge 
removal from cases of simple and complex shape.

The recovered TNT contains up to 0.5% of paraffin, which 
meets the industrial TNT demands.

No sewerage water required.
The facility can be easily set for other munitions, e.g., aerial 

bombs up to 500 kg of weight.
There is a mobile demilitarization facility developed for stan­

dard 20 feet shipping containers.
Thus, an environmentally friendly, safe, and high-capacity 

TNT recovery facility has been developed.
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XpaHeHne n yTMnn3aiiMa ôoenpunacos Munitions storage and disposal

Kann6p paccnapaxaeMbix cnapaflOB, mm 76-152
npOM3BOAMTenbHOCTb CO TpOTUny, KT/H 50-80
HnCnO nO3HUMii BblMblBaHMA 
Bmfl TennoHOCUTena -

6

TepMOCTOMKoe Maeno, "C
MomHOCTb aneKTpoHarpeBaTena Macna, kBt:

110-125

nycKOBaa 10
paSoaaa

MomHOCTb anexTpoflBkiraTena Hacoca
6

yCTaHOBKU BblMblBaHHa, kBt
MomHOCTb aneKTpoflBkiraTena

5,5

HarpesaTena Macna, kBt 1,5
KoflMHecTBO Macna b CMCTeMe, n 200
Macca ycraHOBKH, kt 600

Munitions caliber, mm 76-152
Capacity, TNT, kg/h 50-80
Number of washout sets 6
Heat carrier type - heat-resistant oil, "C 110-125
Oil electric heater power, kW:

startup power 10
operating power 6

Power of pump electric motor, kW 5.5
Power of oil heater electric motor, kW 1.5
Oil quantity, I 200
Facility weight, kg 600

yTUiJiusaMMfl MeTanjinMecKux nacTeü 
apTHjinepHÜCKoro BbiCTpena mgtoaom 
oópaóoTKn flaBneHneM

IT! H14MW m Hay4HO-npoM3BOflCTBeHHbiM npeflnpuflTneM 
OAO «Batió» npea/ioxeH SKOHOMHHHbiii cnocoS nepepaSoT- 
kh MeTannuHecKnx uacTeu yrnnn3upoBaHHbix apTunnepwii- 
ckmx SoenpunacoB.

Kopnyc cnapafla aBnaeTca ncxo/jHbiM cbipbeM, n oh 6e3p,o- 
nonHMTe^bHoro MeTannyprwHecKoro nepeaena, mcto/iom ro- 
paneu npoKaTKM nepexoflnT b HOByio cjjopwy - ToncTOCTeH- 
Hyio TpyÓHyio saroTOBKy.

B HacToaujee BpeMa OAO «BaTKa» (r. KwpoB, jimhma 
AJlBnn-1) b npoMbituaeHHOM MacuiTaSe ocymecTenaeT 
npon3BOflCTBO ropaseKaTaHbix Tpy6 HeciaHflapTHbix tmpo- 
pa3MepoB (ot 40 p,o 140 mm) w3 KopnycoB yTnnn3npoBaH- 
Hbix cHapAflOB. TaKHe 
TpySbi c ycnexoM npHMe- 
Hwrca Ha MHorwx Ma- 
WHHOCTpOme/lbHblX 
npep,npnATnax aha npo- 
M3BOflCTBa pa3PMHHblX 
noribix fleianeCi Tuna 
BTy/ioK, Hkinnenefi, po- 
nuiKOB TpaHcnopiepoB, 
rnrib3 LtM/lMHitpOB, CO- 
eZJMHMTenbHblX My<t>T M 
raex, noribix sanos w 
oceti urn., npw stom ko- 
3<t>(t>m4MeHT ncnonb3O- 
saHM9 MeTannoB (KÍ/IM) 
cocTasnaeT He Menee 
0,8-0,85.

B HacTHOCTH, c HaunyH- 
uieñ CTopoHbi 3apeKO- 
MeHAOBariH ce6a coenu- 
HWTeribHbie My<t>Tbi k HacocHO-KOMnpeccopHbiM TpySaM He<j>- 
TefloSbisaiOLuero oSopyaosaHkia, nonynaeMbie H3 HeciaH- 
itapiHbix TpyO (MaTepwan - CTanb 55 m 60) npon3BOflCTBa 
OAO «BaTKa».

143 apTMn/iepMñcKMX rnnb3, b cbokd OHepeflb, MeTOflaMM xo- 
noíiHOñ oópaóoTKM aasneHHeM bosmoxho nonyHeHwe tohko- 

CTeHHblX BblCOKOnpOHHblX TpyS flOCTaTOHHO LUkipOKOrO copTa- 
MeHTa, T.e. AkiaMeipoM ot 20 ao 80 mm n 6onee c TonmnHOti 
ctchkh 1,0-2,5 mm, a npn HeoSxoflMMOc™ - m Menee 1,0 mm. 
HanpHMep, TpySy aBTOMo6nnbnoro KapaaHHoro Bana, UMeto- 
myto flkiaMeTp 60-75 mm m Tonmkmy ctchkh 2,0-2,5 mm, 
MOXHO M3rOTOBHTb H3 TMnb3bl apTBbICTpena, npkl 3T0M o6ec- 
neauB w noBbiiuennyio tchhoctb M3/jenna, Tax hto OTKnone- 
Hkie napyxHoro auiaMeTpa m TontuMHbi ctohkh ot mx homh- 

Initial products

The method of recycling metal parts 
of an artillery round through pressure 
shaping

Munitions disposal is a highly dangerous process requiring 
high-skilled staff, unique equipment, and production and storage 
facilities fitted with fire protection and explosion safety devices.

Recovered explosives are used to produce chemicals for 
national economy.

The easiest way of recycling of metal parts of artillery rounds 
(munition cases and steel cartridges) is to use them as burden 
material for steelmaking. This way is usually preferred abroad. 
In Russia there is a more efficient method provided by OAO 
Vyatka, the research and production plant. GP NIMI and OAO 
Vyatka have proposed an efficient reprocessing technique for 
metallic parts of disposed artillery munitions.

CxeMa TexHO/iomM hpoao/ibho-bhhtoboli npoxaTKH npw yruniiaapmi KopnycoB CHapaAOB 
Longitudinal-screw rolling used in the munitions cases disposal - technological procedure

Munition cases are turned into thick-walled pipe shells 
through hot rolling without excessive metal conversion.

OAO Vyatka (Kirov, ALVPP-1) employs demilitarized 
artillery round cases to manufacture hot-rolled pipes of non­
standard dimensions(40-140 mm) on commercial scale. The 
hot-rolled pipes are successfully used by many engineering 
plants to produce various hallow parts as faucets, nipples, 
rollers for rolling tables, cylinder liners, sleeve joints and 
screws, hollow sleeves and axes etc. Metal recovery is al 
least 0.8-0.85%.

The sleeve joints for tubing strings for oil-production equip­
ment manufactured from nonstandard pipes (material - steel 55 
or 60) provided by OAO Vyatka proved to be of most high quality.

The cartridges can be turned into thin-walled high-strength pipes of
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yTM/iH3aunH apTunnepuwcKMx SoenpmacoB Munitions disposal

TexHonorkiHecKan cxeMa npopecca nepepa6oTKU 
Reprocessing

HanbHbix 3HaHeHnti He npesbiCMT 0,05 mm, a Kpnan3Ha Ha ariM- 
He 1000 mm cocTaBMT He 6onee 0,2 mm.

Oto 03Ha4aeT, hto, Mcnonbsya apTMnnepMMCKyio rn/ib3y b 
KanecTBe mcxoahom aaroTOBKM Ann nonyneHMSi xonoAHOAe- 
4>opMnpoBaHHbix Tpy6, yaaeTca obecneHMTb mx KanecTBO Ha 
ypOBHe MI/ipOBblX CTaHflapTOB.

KpoMe Toro, rnnb3a, BecbMa 6nn3Kaa no 4>opMe k «CTaxa- 
Hy», Moxer nocnyxwTb npeeocxoAHbiM cbipbeM ana npon3- 
BoacTBa oOnerHeHHbix SannOHOB noBbitueHHOM ppohhoctm, 
paccHMTaHHbix Ha Manbie m cpeflHMe Harpy3KM, HanpwMep, 
KopnycoB orHeTyujMTe/iePi.

npeAnoxeHHbie OAO «BaTKa» cnocobbi nepepaboTKM 
MeTannwHecKMx nacTeii yTnnn3npoBaHHbix apTM/inepMii- 
CKMX SoenpHnaCOB OTJlMHaiOTCS BblCOKOM 3K0H0MM46CK0M 
3Cj><t>eKTHBHOCTbK), nOCKOPbKy nO3BOAAIOT M3 CbipbR, pea- 
nnsyeMoro no pene MeiannonoMa, nonynaTb rowByio npo- 
ityKu,Mio, nojibsyraLuyiocA noBbiiueHHbiM cnpocoM. OTnycK- 
Hbie peHbi Ha M3AenMa, npoM3BOAMMbie M3 Kopnycos CHa- 
paflOB M TMnb3, Ha 25-30% HMXe, H6M aHanOTMHHblM TOBap, 
M3roTOBJineMbiM M3 KaraHOM aaroTOBKM, nocTaennewoM
MerannyprMHecKMMM npepnpMflTMHMM.

TaKMM oOpasoM, Hapoa- 
HOXO3HMCTBeHHbie 33TpaTbl 
npomnoro nepMOfta, cbh- 
3aHHbie C npOM3BOflCTBOM 
BOopyxeHMM, 6/iaroflapn 
npMMeHeHMio papnoHanb- 
Hbix TexHonorMHecKMX npo- 
peccoB mx nepepaSoTKM (b 
nacTHOCTM, npepnoxeHHbix 
OAO «BnTKa») b HacToatpee 
BpeMn BO3BpaipaioTC9 pe- 
anbHOM m npMTOM BecbMa 
OtpyTMMOM 3K0H0MM4eCK0M 
Bbiro,poM ana npoMbiiiineH- 
Horo KOMnneKca, Haxopn- 
iperocn ceropHH b oneHb He 
npocibix ycnOBMax.

3ar0T08KM ms KopnycoB 
Reprocessing

wide range (diameter 20-80 mm, 
or more: wall thickness 
1.0-2.5 mm, or less) through fab­
rication. A car cardan shaft pipe 
(diameter 60-75 mm, wall thick­
ness 2.0-2.5 mm) can be manu­
factured from an artillery round 
cartridge, providing extended 
precision of the item (external 
diameter and wall thickness devi­
ation - up to 0.05 mm, 1,000 mm 
flexion - up to 0.2 mm).

The example proves that it 
is possible to provide world­
wide standards in production 
of cold-worked pipes from 
artillery round cartridges.

The cartridge being very 
close to a mug in shape can 
be also easily used for pro­
duction of light-weight heavy- 
duty balloons designed for lit­
tle and average loading, e.g., 
extinguisher cylinders.

The methods of recycling 
metal parts of demilitarized 
artillery munitions presented by 
OAO Vyatka provide high eco­
nomic efficiency. Through the 
methods material op scrap 
metal price is turned into end 
product of keen demand. The 
end product retail price is 25- 
30% lower than that of items 
produced of billets supplied by 
steel plants.

Thus, national expenditures 
for armaments production of

My4>Ta k HacocHO- 
KOMnpeccopHbiM TpySaM 
Oil well tubing couplin

naribUbi k TpaxaM ryceHMU 
Track pins

OrHeTyiuMTenM M3 rnnb3 
aprnnnepMMCKMX BbicrpenoB 
Fire extinguishers made 
of artillery shells

the past are turned into considerable profits for industrial com­
plex (presently under narrow circumstances) due to smart recy­
cling technologies including those provided by OAO Vyatka.
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yTMJlM3AI4l/lfl yCTAPEBUJI/IX
OEPA3UOB SOEnPHRACOB
M TEXHMKM

JDJPj'JjajJT

TexHonorwfl «OopnocT» -
TexHononmecKaA ocHOBa hobom
OTpaCJlW OÔOpOHHOM npOMblUUieHHOCTM 
no paquoHanbHOM yTunnaaqnn 
ycTapeBLUMx oôpasqoB 6oenpnnacoB, 
BOOpyxeHMB M BOeHHOM T6XHHKH

HeoôxoAMMOCTb yrnnu3aiinu yciapeBwnx obpasnoB boo- 
pyxeHMS, BoeHHOùi toxhhkm m boenpunacoB (BBT u Bfl) OHe- 
BkiflHa. rocyaapCTBeHHbiM 3aKa3HMKOM paôoT, cornacHO OTpa- 
ôoTaHHOü b npoqecce C03,n,aHkin BOopyxeHua m boenpunacoB 
cxeMbi, onpeaeneHO MuHWCTepcTBO obopoHbi P<t> (MO P<t>) b 
nmie 3aKa3biBaiotnwx ynpasneHnùi bhæob n poflOB BoopyxeH- 
Hbix cun. WcnonHUTenHMH paboi onpeaeneHbi ronosHbie 
npeflnpuATMA obopoHHbix oTpacneii npoMbnuneHHOCTu

Forpost technology represents 
the technological base of a new 
branch of the defense industry, 
aimed at efficient disposal of outdated 
types of munitions, weapons, 
and equipment

Outdated ammunition, weapons, and equipment (AWE) dispos­
al is a flagrant necessity nowadays. In compliance with the scheme 
worked out in weapon and ammunition production process 
Defense Ministry of RF with its armed cervices and branches 
departments considered is the client state. The work performers 
are determined head defense industry head enterprises.

Within the framework of its order execution ZAO «Forpost- 
Konversia» has developed a process solutions complex code-

Cxeivia EH 5E14LU
The construction of the large 
«train miinitinn —

B paMKax BbinoriHeHWH aa/xaHnn npeanpnaTMeM 3AO «<t>op- 
nocT-KoHBepcwa» paapaboiaH KOMnneKc TexHonornHecKMx 
peiuennii, nonyHWBiunii HanMeHOBaHne - TexHonorwa «<i>op- 
nocT», co3,qaH paa npon3BOflCTBeHHbix obbeKTOB no komo- 
neKCHoii nepepaboTKe Bcero cneKTpa obpasnoB Boopyxenwa 
m BoeHHOki TexHkiKki n boenpunacoe, BKnrOMaa nepepaboTKy 
reKcoreHcoflepxamkix (cocras TF-20) boeBbix HacTeü Tuna 
5B14LLI 3PK C-200. 3th TexHonorkiMecKue n opraHkisaqkiOH- 
Hbie petireHkirr no 4>aKTy nx paapaboTKki Ha BHebroflxeTHOii oc-

named Forpost technology, established a number of produc­
tion facilities to process all types of weapon, equipment, and 
ammunition, including 5B14Sch hexogenated (TG-20 compo­
sition) warhead for S-200 air defense systems. Developed on 
extra-budgetary basis these technological and organizational 
solutions were published in scientific articles and reports as 
well as mass media. Forpost technology envisages developing 
mobile centers all over Russia to utilize all types of the AWE, 
including chemical munitions. The main technological prob-

1U
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y™nn3ai4HH ycTapeeuiMx oôpasuoB ôoeopnnacoa n tbxhhkm Efficient! disposal of outdated types of munitions, weapons, and equipment

Hose Ghiam npeflCTaBneHbi b HayHHbix ctstbax m QOKAaoiax, a 
raKxe b cpeacTBax MaccoBOM MH<t>opMaqMM. TexHonorneii 
«<t>opnocT» npeaycMajpuBaeTCH coaaaHne Ha TeppnTopnn 
Poccmm CHCTeMbi nepeMemaeMbix LleHTpos KOMHAeKCHOM 
yTHJtn3annn Bcero cneKTpa BBT m Bn, BKAiOHaA m xwviHHecKMe 
6oenpnnacbi.

OcHOBHaa TexHonorMHecKas npoSneivia nepepaSoTKM «ct>i- 
pbA», K KOTOpOMy OTHOCATCA SoenpMnaCbl C MCTeKLUMMM CpO- 
ksmm rapaHTMMHoro xpaneHMA, onpeQeAAeTCA HeonpezteneH- 
HOCTblO M3M6H6HMA CBOMCTB TSKMX BblCOKOSHepreTMHeCKMX 
MaTepwanoB, KaK nopoxa, paiceTHbie Tonnnsa, nuipoTexHHHe- 
CKkie h B3pbiBHaTbie cocTaBbi, Bcer/ja npMcyTCTByiomMe b 6o- 
enpunacax AioSoro Tuna. PaxeTa, mopcksa TopneQa, apTMA- 
abpmmckmm BbicTpen, MWHa, 6oM6a m qp. Bceraa co/iepxaT b 
cocTase KOHCTpyKUMM B3pbiBHaToe BetuecTBO. nocne OT.ae.ne- 
hma paiteTHoro QBMraTeAA, 6oeBOM nacTM, SoeBoro aapAQHO- 
ro OTaeneHHA, nopoxoeoro MeTaTeAbHoro aapAQa, Tpaccepa, 
B3pbiBaTe/iA m T.fl. oSpaaeu, BoopyxeHHA npeBpamaeTCA b 
MeTajinuiHecKyio o6onoHKy, KOTopyio bo3mo>kho pacnMAMTb,

pasoôpaTb Ha sansacTM mam peanwsoBaTb KaK MeTaAAOAOM. 
OcTaeTCA aaaana - noaôop h6o6xoqmmom hmca6hhoctm 
nepcoHana. OTCioQa cneayeT, hto oSecneseHMe mmohho 
KOMnaeKCHOfi yTnnw3aunn ycTapestuHx oôpasuoB Boopyxe- 
hma, BoeHHOii tbxhmkm m ôoenpMnacoB onpeaenAeTCA o6ec- 
neneHMeM npoqecca yTMAM3aqMM mmbhho 6oenpnnacoe KaK 
caMOii onacHOM m nOTOMy HawSonee caoxhom coct3baaio- 
meii BBT h BD. noaTOMy b paMKax TexHonornn «OopnocT» 
see oSpaapbi ÔoenpMnacoB m eoopyxeHMA, coztepxamMe b 
cocTase KOHCTpyKu,nn B3pbiBHaTbie MaTepwanbi, noapa3,qe- 
aaiotca Ha KpynHoraôapMTHbie, Manora6apnTHbie m cocTae- 
Hbie ôoenpwnacbi.

K cocTaBHbiM SoenpunacaM othocatca paKeTbi, Topneflbi, 
apTkmnepMMCKMe BbiCTpenbi m noQOÔHbie m3Q6ama, KOTOpbie b 
paMKax pernaMewa Moryr ôbiTb MexaHMHecKM paaoôpaHbi Ha 
B3pbiBOonacHbie m HeonacHbie cocTaBAsiouAMe. PaKeTa mo- 
xeT SbiTb pasoôpaHa Ha Goesyio tacTb (BH), TBep.QOTon.nnB- 
HblM (XMQKOCTHOM) paKeTHbiM QBwraTenb (TPfl/XPfl), Kopnyc 
(nnanep) m, ecAM ecTb, 6aok ynpaeneHMA. HeonacHbie cocTa- 
BQAioiQMe paaôwpaioTCA c ucnonb3OBaHneM KOMnneKca Me- 
xaHMMecKwx, BspbiBHbix, a TaKxe orne- m nnasMopesHbix Me- 
toqob pa3flenKM c nonyHeHHeM ysnoB m Gaokob qaa nononne- 
hma 3Wna, HepHoro m QBeTHoro MeTannonoMa, a TaKxe noMa, 
coflepxamero QparoueHHbie MeTannbi m cnnaBbi. Bspbieo- 
onacHbie cocTaBQAioiQMe nocTynaioT Ha nepepaGoTKy KaK mam 
KpynHO-, mam ManoraôapMTHbie GoenpMnacbi.

K KpynHoraôapMTHbiM GoenpMnacaM othocatca m3Q6ama, 
KOTOpbie BblTOQHO pa3pe3aTb B3pblB0M QAA nOAyneHMA M3 Ma- 
TepnaAa Kopnyca MeTaAAOAOMa, a m3 BbiCBoGoxQaeMoro 60- 
eBOTO B3pblBHaT0T0 CHapAXeHMA - npOMbllUAeHHblX B3pblBHa- 
Tbix MaTepMaAOB, HanpMMep, uiameK-fleTOHaTopoB 
Try-1000K (TY 7288-001-41091856-99), npeQHasHaneHHbix 
QAA MHMQMMpOBaHMA MaAOHyBCTBMTeAbHbIX CKBaXMHHbIX 3a- 
Paqob, HanpMMep, b BMQe reneui (CAappn).

lem of munitions processing is that their service life is mainly 
expired. The performance of the high energy materials such as 
powder, rocket fuel, pyrotechnic and explosive compositions 
can suffer considerable changes. A missile, torpedo, artillery 
projectile, mine, bomb etc. always have an explosive agent as 
a component. Without the rocket motor, warhead, propellant 
charge, tracer, fuse etc. the munition turns into a metal case 
that can be cut, taken into pieces, or processed as scrap. The 
task in question is to select necessary personnel. Ammunition 
is the most dangerous and complex part of the AWE. 
Therefore, it is ammunition disposal that will ensure complex 
processing of outdated ammunition, weapon, and equipment. 
Under the Forpost technology all types of munitions and 
weapons comprising explosive agents are divided into large 
and small size as well as compound ammunition.

The latter are missiles, torpedoes, artillery projectiles and 
similar objects that can be dismantled into explosive and non­
explosive parts. A missile can be disassembled into warhead, 
solid/liquid fuel motor, body, and guidance unit (if any). Non­
explosive parts are broken down by mechanic, explosive, or 
gas/plasma cutting to get assemblies and blocks for SPTA, 
black and nonferrous metal scrap, as well as scrap containing 
precious metals and alloys. Explosive components are is recy­
cled or used as large/small scale munitions.

Large scale munitions are objects convenient to be cut by 
explosive. The metal case is processed as scrap, while explo­
sive charge released can be employed as industrial explosive 
material, such as explosive cartridges TGU-1000K (Technical 
Conditions 7288-001-41091856-99 or Technical Conditions 
FK-W-10-98), used in the capacity of a detonating agent in 
the form of jelly for low-sensitivity borehole charges.

Large scale munitions are usually the remainder. They are 
detonated in liquid (water) medium of a special pool to gain 
black and nonferrous scrap metal used in the case. With that, 
hexogenated ammunition processing separates carbon dia­
mond-bearing furnace-charge that makes up about 8 % of the 
processed explosive mass. It is composed one-to-one of dis­
persive graphite and ultra-dispersive diamonds from 4 to 6 nm 
each. Moreover, about 0.2 % of the furnace-charge compose 
fullerene from Cso to Cw.

The efficiency of the solutions mentioned is determined by 
the mathematical model approach to explosion and impact 
physics. They are realized in the form of Stereo-Forpost 
mechanic software system and other programs. The computa­
tions determine safe conditions of munition shell explosive 
cutting, the pool performance, the storage territory minimiza­
tion terms employing frame charge detonation theory and 
many other characteristics.

In compliance with the research conducted the military and 
defense industry bodies are provided with ammunition explo­
sive cutting and their detonating destruction methods.

Similar methods could be applicable to chemical weapon 
disposal, provided that decontaminating solutions be substi-
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XpaHeHwe m yTMnn3auufl doenpnnacoB Munitions storage and disposal

K ManoraôapuTHbiM Qoenpnnacaw othocatca ace ocTae- 
uineca 6oenpnnacbi, nocKonbKy mx BbiroaHO yHUHroxaib noA- 
pbiBOM b xmakom (boahom) cpeAe cneunannanpoBaHHoro 
ôacceùiHa c nonyseHMeM M3 Marepi/iana KopnycoB pseTHoro m 
nepHoro MeTannonoMa. flpn 3tom yTHnnsapua reKCorenco- 
Aepxamnx 6oenpnnacoB no3BonaeT BbiAenaTb n3 boahom 
cpeabi ôacceiiHa oSpasyiomyiocA b npopecce fleTOHapnn b 
KonunecTBe, npMMepHO, 8 % ot Maccbi SoeBoro CHapsxeHMA 
yrnepoflHyto anMaaocoAepxatuyio WMXTy - ALU, KOTopaa co- 
ctomt b cooTHOweHHM 50/50 m3 ynbTpaAMcnepcHoro rpacfjM- 
Ta m ynbTpaAMcnepcHbix anivia30B - yflA, pa3MepoM b 4-6 Ha- 
HOMeipoB. Kpowie Toro, Ha ypoBHe 0,2 % ot Maccw ALU yaa- 
eTCst BbioeriATb cjjynnepeHbi cocTaea ot CæAO Cm.

SrjxfeKTMBHOCTb npeflCTaBneHHbix TexHMiecKMX pemeHMM 
onpeflejiaeTCH lumpokmm Mcnonb3OBaHMeM mbtoaob MaTeivia- 
TMHecKoro MOfle/inpoBaHMB npopeccoB 4>h3mkm BspbiBa m 
yziapa, peanM3OBaHHbix b BM/je MawMHHO-nporpaMMHoro 
KOMnneKca «CTepeo-cPopnocT» m apyrMx pacaeTHbix npo- 
rpaMM. 3to no3BonaeT Ha F13BM onpeaenMTb ycnoBMA 6e3O- 
nacHoro sspbiBHoro peaaHMA KopnycoB OoenpnnacoB, napa- 
MOTpbl B3pblBHOTO OaCCeMHa, yCAOBMA MMHMMM3ailMM TeppM- 
TopMM cK/iaxtOB xpaneHMs OoenpMnacoB nyTeM npMMeHeHMA

tuted for liquid medium. Herewith two-component solution 
on the basis of flammable dissolvent should be used for cer­
tain chemical agents. Lighter flammable solution remains 
afloat, while the bottom part is filled with high-density perflu­
orcarbon (from 1640 to 1980 kg/m3), also with perfluo- 
rmethyldecalyne (C.1F20) or perfluordimethylcyclohexane 
(CsFie) etc. The munition is detonated in the noncombustible 
perfluorcarbon medium that does not mix with decontami­
nating solution. Gas bubble with detonation products and 
dispersed chemical agents rise to the surface in perfluorcar­
bon medium and reaches decontamination layer. Since dis­
carded solid fuel motors burn not only ballistic powder but 
mixed compounds on the basis of ammonium perchlorate 
such motors under the auspices of Keldysh Scientific Center 
specialists can be environmentally safe utilized via highly dis­
persed surface destruction.

It is fair to mention that as a result of the Russian armed 
forces reduction a number of units withdraw from the facilities 
where liquid fuel motors were maintained. Thus, nearby soil 
and water, as well as metal and concrete constructions are 
highly contaminated by heptyl and amyl. Ozone detoxication 
method can be effectively employed to degas these objects.

A version of the program Extra-Budgetary Building and 
Exploitation of the Integrated, Environmentally Safe, Efficient 

TeopMM /jeTOHauMM «KapKacHoro 
3apaaa» m MHoroe Apyroe.

ComacHO npoBeaeHHbiM Mccne- 
AOBaHMAM B COOTBeTCTByiOlUMe 
BOeHHbie M OÔOpOHHO-npOMblLU- 
neHHbie seAOMCTBa npeACTasne- 
Hbl M6T0AMKM B3pblBHOTO P633HMA 
SoenpMnacoB m mxaeTOHauMOHHO- 
ro yHMHTOXeHMA.

AHanorMHHbie MeToqbi moitim 
6biTb npMMeneHbi Ann yHMHTOxe- 
HMA XMMMHeCKMX BOOpyXCHMM. B 
3tom cnysae b KanecTse xmakom 
cpeAbi AonxHbi Mcnonb3OBaTbce 
BOAHbie Aera3MpyioiAMe cocTaBbi. 
npM HeoôxoAMMOCTM aba onpeAe- 
neHHoro TMna ôoesoro OTpaBnmo- 
mero BemecTBa (BOB) AonxeH mc- 
nonb3OBaTbca Aera3MpyiOLAMM co- 
CTaB Ha ocHOBe ropiOHero pacTBO- 
pMTena, b 3tom onysae xmakba 
cpeAa b SacceiiHe AenaeTCA Aeyx- 
cocTaBHon. B sepxHeM 3OHe pac- 
TBopa HaxoAMTca 6onee nerKMM 
pacTBop Ha roptoseM ochobb, a 
noA Hen HM3 ôacceüHa sanonHAeT- 
CA BblCOKOnnOTHblM (OT 1640 AO 
1980 kt/m3) nep0TopyrnepoAOM, 
3to MOxeT 6biTb nep4>TopMeTMn- 
AexanMH (CuFao) mam neprjrropAM-

1 - oôonoHKa ôacceüHa; 2 - MeTannnnecKan 
ceTKa Ans c6opa ockoakob; 3 - xonneKTop ana 
BO3flyxa ny3bipbKOBOii saiquTbi; 4 - nyabipbxo- 
BaA 3amnTa; 5 - MeTannuiHecKaA ceTKa aba 
APo6neHHA raaoBoro nysbipA; 6 - KOHBeiiep Ka- 
pycenbHoro Tuna

1 - basin jacket; 2 - fragment-catching metal 
grid; 3 - bubble protection system air collector;
4 - bubble protection system; 5 - gas bubble 
crushing metal grid; 6 - revolving line
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y™nn3ai4HH ycTapeeuiMx oópasqoB óoenpnnacoB m tbxhhkm Efficient! disposal of outdated types of munitions, weapons, and equipment

MeTnnu,nKnoreKcaH (CsF.s) m pp. BapwB xnMUHecKOro 6oe- 
npunaca npoM3BopMTC$i b HeropiOHeM cpepe nep0Topyrne- 
popa, KOTopaa He nepeMeiBMBaeTCa c pera3MpyiotpMM cocTa- 
bom. faaoBbiu nysbipb M3 npopyKTOB fleTOHapwM h pMcneprM- 
poeaHHbix 6oeBbix OTpaBn«KJmnx semecTB BcnnbieaeT b cpe­
pe nep0Topyrnepopa m nonapaeT b pera3MpyioipMM cocraB.

nOCKO.TIbKy BblBOPMMbie M3 
cocTasa obpaapa Boopyxe- 
HM9 BKAIOMaiOT b ceóa He 
TO/ibKO TPfl Ha SannMCTMHe- 
ckom nopoxe, ho m Ha cMece- 
Bbix cocTaeax Ha ocHOBe nep- 
xnopaTa 3mmohmb, to b co- 
ppyxecTBe co cnepMa/iMCTa- 
mm «HayHHOro Uempa mm. 
M.B. Kerptbiuja» TaKMe Kpyn- 
HOTOHHaxHbie TPfl MoryT 
6biTb 3KonorMHecKM besonac- 
Ho nepepaSoTaHbi motopom 
MenKopMcnepcMOHHOM no- 
BepXHOCTHOM peCTpyKPMM.

HeobXOflMMO OTMOTMTb, HTO 
b pesynbTaTe coKpatpeHMsi 
BoopyxeHHbix cma Poccmm 
npOM3BOPMTCA BblCBOÓOXpe- 
HMe TeppMTOPMM BOMCKOBbIX 
H3CT6M, ObecneHMBBIOmMX pa- 
Hee paôoTbi c xMpKOCTHbiMM 
p3K6THblMM flBMrSTenSMM. CS- 
MM TeXHMHeCKMe TeppMTopMM, 
T.e. noHBB m BopoeMbi, 3 TaKxe 
MeTannMHecKMe KOHCTpyKpMM 
m xene3o6eTOHHbie coopyxe- 
HMH, p33MetpaiOmMeCH tbm, 
cyipecTBeHHo 3arpa3HeHbi 
renTMnoM m bmmjiom. /Inn pe- 
r333pMM 3TMX OÔbeKTOB MO- 
xer SbITb MCnorib3OB3H Heoc- 
nOpMMO 300eKTMBHblM M6T0P 
030H0B0M peTOKCMKapMM, 
pa3p300T3HHblM XMM0aKOM 
MFY MM. M.B. J10M0H0C0B3.

COOTBeTCTBytOLpMM B3pM- 
3HT flpOrpSMMbl «CTpOMTeAb- 
ctbo m BKcnnyaTapMfl Ha yc- 
noBMHX BHe6io,axeTHoro 0m- 
HaHCMpOBaHMP IJeHTpOB KOM- 
nneKCHOM, 3KonorMHecKM 
6e3onaCHOM, peHTaôenbHOM 
yTMPM3apMM BOeHHO-TeXHM- 
necKMx cpepcTB m SoenpMna-

Centers, Specializing in Standard Charged Munition, on the 
Territories Jurisdictional to Russian Armed Forces with their 
Following Handover to the Armed Forces Supervision has 
been submitted to the Russian government for consideration. 
The program was considered and approved by the Ministry of 
Defense and Defense Industry. This gave occasion to building

cpparMeHT pncnneM-0MAbMa no pacHery 
npopecca BSpbiBHoro pesaHna Kopnyca Sobbom 
Haciu flByMA BMTKaMU peTOHupyioiuero ujHypa 
A display-film fragment shows explosive cutting 
calculation of the warhead body by the explosive 
cord twice winded over it, which is produced by the 
Stereo-Forpost mechanical-software complex

cpparMeHT flncnneM-<t>nnbMa no pacnery 
npopecca BSpbiBHoro pesaHnn Kopnyca SoesoM 
HacTM yanuHHeHbiM KyMynflTMBHbiM aapnpoM (YK3) 
A display-film fragment shows explosive cutting 
calculation of the warhead body by the elongated 
cumulative charge (ECC), which is produced by the 
Stereo-Forpost mechanical-software complex

cob TpapMpMOHHoro CHapn- 
XeHMA Ha TeppMTOpMBX, nop- 
BepoMCTBeHHbix BoopyxeH- 
HbiM CMnaM Poccmm, c nocne- 
pyioipeM nepepateM coapaH- 
Hbix UeHTpoB b BepeHMe Bo- 
opyxeHHbix CMA» npepcTas- 
neH b ripasMTenbCTBO P<b. 
TIporpaMMa Qbina paccMOT- 
pena m opoôpeHa Mmhoôo- 
pOHnpOMOM M MMHOÔOpOHbl 
PO. 3to nocnyxMno ochobom 
pnn cospaHMfi Ha cobcTBeH- 
Hbie m npMBneHeHHbie bhc- 
btopxeTHbie cpepcTsa LIght-
payTMAM3apMM EH TMna 5614LU 3YP CMCTeMbi C-200. B 2002 
r. HaMM 6bm paspaboTaH m b paOoneM nopapKe cornacosaH 
co BceMM BMpaMM m popaMM BoopyxeHHbix CM3 Poccmm npo- 
eKT OepeparbHOM peneBOM nporpaMMbi yTMAMsaiiMM Bcero 
cneKTpa oôpaapoB BBT m BFI.

- BO3/jyx/the air is designated

- anioMMHneBbie oSobohkh Kopnyca/aluminum 
warhead bodies

- cranbHbie nopaxaioiAMe aneMeHTbi ockoboh- 
hom pydaLUKM/strike elements of splinter «shirt» 
between them

- B3pbiBMaToe CHapnxeHwe/The explosive 

agent is designated sienna

- npoayxTbi aeroHauMM/detonation products

M3M6HeHHii MHieHCHBHOc™ UBeia KoppenupoeaHHbi 
c BenriMMHoii naeneHMs/Color density is correlated with 
the pressure value

- BO3Ayx/the air is designated

- aniOMHHneBbie o6oaohkm Kopnyca/aluminum 

warhead bodies

- cranbHbie nopaxaioinue aneMeHTbi ockobom- 
hom pybawKw/the difference consists in the color 
of the splinter «shirt»

- B3pbiBuaToe CHapaxeHne/The explosive 
agent is designated sienna

- MeaHan obnwpoBKa 3apsiAa/while the 
charge’s cooper coat is designate

on the own and involving extra budgetary assets of the center 
to process S-200 air defense system 5B14Sch warheads. By 
2002 we have developed and in working order reconciled with 
all armed services and branches draft federal task program on 
all types of weapon, equipment, and ammunition disposal.
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yTMJlM3Al|MH
M AEMMJ1MTAPM3AI1MH
MHMEHEPHbIX MMH

XeHeBCKaa m OTiaBCKan kohbchlimm no orpaHMHeHMio m 3a- 
npemeHMio npuMeHOHMa npOTMBonexOTHbix mmh BbiflBMHynM 
oflHy H3 Hanbonee aKTya.nbHbix npobneM - npobrieMy jimkbm- 
aapHH mx sanacos. OcoSoe mocto npM ee peweHMM 3aHMMa- 
eTyTMnMsapMB KacceT KC<t>-1 cMMHaMMTMna n<t>M-1, kohct- 
PyKTMBHbie OCOSeHHOCTM KOTOpbIX TpeSyiOT HeTpa/lMPMOHHblX 
noflxoaoB.

CneayeT OTMeTMTb, hto SonbtuMe sanacbi tbkmx tmoob mmh 
mmbiotca ho TonbKO b Poccmm, ho Taxxe b SbiBiuMX pecnyb/iM- 
Kax CoBeTCKoro Coma m eeponeMCKMX cipanax bbiBtuero co- 
UManMCTMHecKoro narepn.

B 2000 r. MCTeK cpoK xpaneHMA 3tmx mmh, b cba3m c hom mx 
aaabHeMiuee xpaHeHMe m TpaHcnopTMpoeaHMe CTaHOBATce 
OnaCHbIMM.

rhaBHOM OpMHMHOM BO3HMKHOB6HM9 OnaCHOCTM OT MMH C 
npocpoweHHbiM cpoKOM xpaneHMH ABneeTcn noTepa repMe- 
TMHHOCTM M CBA3aHHaA C 3TMM BO3MOXHOCTb KOppO3MM BHyT- 
peHHMx aneMeHTOB apMaTypw KacceTbi m ee Kopnyca.

B peayjibTaTe aioro npM cnyxebHOM oOpaujeHMM m ann- 
TenbHOM XpaHeHMM BO3MOXHO CaMOnpOM3BOnbHOe B3Beae- 
HMe mmh, a ana mmh, coaepxaiuMx aneMeHT caMonMKBMaa- 
L(MM, MX HOCJieayiOiaMM B3pblB RO penM CaMOTIMKBMaaUMM. Bbl- 
aeneHMe napoB XMaxoro BB npeacTaBnaeT onacHOCTb ana 
oScnyxMBaiOLaero nepconana CKnaaoB.

HacTb mmh MMeer MexaHM3M caMonMKBMaauMM, T.e. npea- 
CTaBnaKDT coSom 6oM6bi aaMeaneHHOro aeMCTsna, ct3hobmt- 
ca BO3MOXHbiM noapbiB boenpMnacoe, Ha noBepxHOCTb koto- 
pbix ynanM TaKMe mmhsi.

The Geneva and Ottawa Conventions, which restrict and ban 
the use of anti-personnel mines have put forward one of the 
most acute problems - the destruction of existing stocks of 
these weapons. The scrapping of the KSF-1 clusters packed 
with PFM-1 mines is one of the most complicated tasks in the 
solution of this problem, because the design features of these 
mines require a specific approach.

Large stocks of these mines are available not only in Russia. 
They can be found in the republics of the former USSR and in 
the European countries - members of the former socialist 
community. As the storage term prescribed for these weapons 
expired in 2000, their continued storage and transportation 
pose danger to human life. They present safety hazard mainly 
because they gradually loose their environmental sealing and, 
consequently, the internal elements of the cluster and casing 
begin to corrode. The mines placed in long-term storage may 
arm spontaneously as the service personnel handle them. 
Moreover, if a mine is equipped with a self-destruct mecha­
nism, it may suddenly come into action. Liquid explosive 
vapors released by mines are hazardous to the service per­
sonnel.

Some types of mines have a self-destruct mechanism, i.e. 
they are like delay-action bombs. If such a mine falls on other 
munitions, they may explode. If an explosion occurs in a depot, 
a fire is likely to break out almost in each event. The mines 
stored in a depot endanger its existence, for it is almost impos­
sible to stop the fire because the stored munitions explode 
continuously. Should this happen, an uncontrolled release into 

the atmosphere of a great 
amount of toxic substances 
occurs. In some instances, 
such a situation may be 
regarded as a regional-level 
ecological disaster. Mine 
elimination technologies
known today are currently at 
different development
stages.

We presume that the most 
promising method of elimina­
tion of cluster mines includes 
a demilitarization phase to 
make them safe for the serv­
icing personnel and to make 
them suitable for application, 
say, in mining industry as ele­
ments of well charges.

Demilitarization of muni­
tions, in this particular case, 
means a complete elimina­
tion of the possibility of any 
transformations to take place 
in their elements to arm the
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yTnnn3aunn pi aeMunuTapnaaiiMa nnxenenpHbix mmh Engineering mines disposal

B cnynae B3pbiBa SoenpunacoB Ha CKnaAax npaKTMnecKM 
Bceraa bo3hmk3iot noxapbi. HariMHMe Ha CKnaaax mmh ctbbmt 
yrpoay cymecTBOBaHMa Bcewiy CKnaAy, t.k. jiMKBMAMpoeaTb no- 
xap b 3TMX ycaoBwax ciaHOBmca Heso3MOXHbiM n3-3a B3pbi- 
bob ropamuix 6oenpnnacoB m caMonnKBM/jnpyiomnxcH mmh.

Taxaa CMTyau,MA opmboamt k HeKOHTponnpyeMOMy BbiSpocy 
b OKpyxaioiuyK) cpe/iy Sonbiuoro KonMnecTBa tokcmhhbix ee- 
mecTB, hto MOxeT SbiTb npMpaBHeno b OTflenbHbix cnynaax K 
3KonorM4ecKOM KaiacTpo<t>e perMona/ibHoro 3HaneHM9. M3- 
BeCTHbie TexHonorMM yHMHTOxeHMH mmh HaxoAHTca Ha pa3- 
riMHHbix aianax paapaSoTKM.

Ha Ham sarn^A, HaMÓonee nepcneKTMBHbiM ana aMKBMflapMM 
sanacos paccMaipMBaeMbix mmh c yneTOM KOHCTpyKUMM Kac- 
cerbi «BnaeTca cnocoB, BK/nonaioiAMM CTaAnio AeMMPMTapM3a- 
Umm M3aenM3 c oSecneneHMeM ero SeaonacHOCTM b cnyxeS- 
HOM oSpameHMM M npMrOflHOCTM A™ MCnonb3OBaHM9 B KaneCT- 
Be, HanpMMep, aneMewa sapBAOB abh ckbbxmh b ropHopyA- 
hom npoMbimneHHOCTM.

noA AeMMnMTapM3apMeM SoenpunacoB b ashhom cnynae no- 
HMMaeTca 6e3BO3BpaTHoe ycrpaneHMe bosmoxhoctm ocymecTB- 
neHMa 3aAaHH0M nocneAOBaTenbHOCTM TpaHc<t>opMauMM ane- 
MeHTOB ero KOHCTpyKUMM Ana npMBeASHMH b Soeeoe nonoxeHMe, 
BKnioHaa bnoKMpoBKy aKTMBauMM ornenpoBOAHbix KananoB, aneK- 
TpMnecKMx peneM m penen ACTOHauMM.

HanSonee SeaonacHyio, aKOHOMMHHyio m 3KonorMHecKM hm- 
cryio BMKBMAapMIO MMH, TapaHTMpyiOLUyiO AeMMJlMTapM3apMIO 
m SeaonacHoe cnyxebHoe obpameHMe, obecneHMsaeT cno- 
CO6 peMeHTapMM, KOTOpblM 3aKniO4aeTC9 BO BBeASHMM b cbo- 
SoAHbiM oSteM Kacceibi OTBepAesaiomero co BpeMeneM co- 
CTaea. SanonHaa nonocTb Kacceibi m TsepAea, cocTaB repMe- 
TM3MpyeT cymecTsyiOLAMe m noTeHqManbHO onacHbie 3OHbi 
yresKM xmakmx BB m3 mmh, a Taxxe <t>MKCMpyeT m npeAOxpa- 
HfleT ot CMemeHMB aneMeHTbi KOHCTpyKUMM mmh m KacceTbi, 
oSecneHMBaiomMe KOHCTpyKTMBHbie CTyneHM npeAOxpaneHMa 
mmh b cnyxeSHOM oSpaipeHMM.

npepAaraeMbiM cnocob moxot SbiTb peannsoBaH b paMKax 
KOHCTpyKpMM, AonycKatotAMx nonnyio aBTOMaTM3auMio npopec- 
ca. Ha 3tot cnocob nonyneH poccmmckmm naTeHT, KpoMe Toro, 
b CTaAMM o0opMneHMa h3xoamtch MexAyHapOAHbiii naTeHT. 
□pocTOTa MeTOAa noasonneT peanuaoBaTb ero b bmac MOAynb- 
HblX KOMnneKCOB C BblCOKOM CTeneHblO aBTOMaTM3aqMM.

LUnpoKoe BHeapeHMe b npaKTMKy MoSM/ibHbix KOMnnexcoB 
Ha ocHose MeTOAa peMeHTapMM hosbotimt oSecneHMTb nepe- 
paSoTKy mmh Ha MecTax mx xpaHeHMa, hto ocoSeHHO BaxHO 
Ana Poccmm c yneTOM paccpeAOTOHeHMa sanacos mmh no ee 
TeppMTOpMM, m cymecTBeHHO yMeHbmMTb cpokm m aaTpaTbi Ha 
yTM/iM3atJ,Mio MMetoiAMxca sanacos.

1/lcnbiTaHMa noKaaa/iM, hto 
3TM MMHbl 6e30naCHbl npn 
xpaneHMM,TpaHcnopTMpoBa- 
hmm m aKcnnyaTau,MM. OSaeM 
npoBeAeHHbix McnbiTaHMM ra- 
paHTMpyeT CTaTMCTMHecxyio 
3HaHMMOCTb 0A6H0K.

Ha ocHose yxe OTpaSoTaH- 
hom TexHonorMM Bbino asmm- 
nMTapM30BaH0 200 Boesbix 
KacceT, hto noATsepAMno pe- 
a/iM3yeMOCTb m Beaonac- 
HOCTb npeAnaraeMOM TexHO- 
jiotmm. Bee 3tm KacceTbi 6bl- 
riM Mcnonb3OBaHbi b npo­
MbimneHHOCTM Ha BCKpbim- 
Hbix paSoTax b Kapbepe.

BKonorMHecKas óesonac-
HOCTb npeAnaraeMOM tbxho- 
norMM oóecneHMBaeTCA Ha 
ecex 3Tanax paSoTbi c MMHa- 
mm: b xoAe pasyKynopMBa- 
HMH, noAroTOBKM k peMeHTa- 
pmm, peMeHTapMM, aTaxxe mx

Tpynna 13 Boenpunacbi, Soeebie nacre paKer n aapbianaTbie aemeciaa

weapons. It also includes measures to prevent the explosive 
train, the electric and detonation circuits from being activated.

A cementation method is the safest, the most economical 
and ecologically friendly way of elimination of mines. It guar­
antees their safe demilitarization and handling. The cemen­
tation method consists in injecting a compound into mine 
cluster cavities. Over time, the compound hardens, plugs 
the cavities and seals them, thereby preventing liquid explo­
sive vapor from escaping into the atmosphere. It also locks 
the mine’s elements in position and makes the weapon safe 
for the servicing personnel to handle. This method can be 
used on designs providing for the full automation of the 
process. This method has been patented in Russia and is 
awaiting for an international patent. The simplicity of this 
method allows us to implement it in the form of modular 
complexes with the high degree of automation.

A wide-scale introduction of mobile complexes using the 
cementation method will offer us the opportunity to process 
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XpaHGHMe u yTHPMsauna ôoenpmacoB Storage and disposal of munitions

TpaHcnopTupoBaHMH, npoMbitiiaeHHoro npuMenenna wnw 
yHMMTOxeHna m aaxopoHeHM«. flaHHaa TexHonorwa rapaHTM- 
pyeT 100% yaeT Bcex aeMnnnTapn3OBaHHbix muh.

TaKxe obecnesMBaeTca besonacHOCTb oôcnyxneatOLuero 
nepcoHana Ha ecex onepapnax c yneTOM xteùtCTByiomnx b PO 
HOpMaTHBHblX TpebOBaHHÌÌ K nOflOÔHblM npOH3BOflCTBaM.

nonyneHO nonoxnTenbHoe o4>nqnanbHoe 3aKniOHeHne U,eHT- 
panbHOüi McnbiTaTenbHoii nabopaTOpnn MHxenepHbix bomck MO
PO Ha 3KonornHecKyio be3O- 
nacHOCTb TexHonorMH îibmh- 
nnTapn3ai|Mn KacceTHbix mmh 
mctoaom peMeHTapHw.

nonyneHO OKcnepTHoe 3a- 
KmoneHHe ot rocroprexHaA3O- 
pa Pocchm no aKonoruiHecKOii 
6e3onacHOCTM npMMeHeHHa 
AeMMdMTapnaoBaHHbix KacceT 
b KawecTBe npoMbiiu.neHHbix 
3apnflOB BB npn Bep,eHHM 
B3pbiBHbix paboT. 3KcnepTH3a 
CHMTaeT, hto npriMeHeHuie Ta- 
Kwx narpoHOB b Kanecrse npo- 
MbiLuneHHbix 3apaflOB BB p/iq 
npon3BOACTBa B3pbiBHbix pa- 
ÔOT Ha 36MH0ÌÌ nOBepXHOCTM 
OKonomsecKH beaonacHo.

B peaynbTare qeMeHTau,MM 
KacceT nonynaeTca naTpoH 
B3pbiBHoro zieriCTBMq. Wcnbi- 
TaHum TaKMx naipoHOB noKa- 
3ann, HTO aOOeKTMBHOCTb nx 
npmvieHeHna ana paapaboT-
KM rpyHTOB no cpaBHennio c 3<t><t>eKTMBHocTbio 3KBHBaneHT- 
HbixTpOTwnoBbix aapwoB Bbiwe b 1,5-3 paaa.

flaribHeriujHe nepcneKTMBbi npe/yiaraeMoro cnocoba p,e- 
MmiMTapn3apnn boenpnnacoB pa3paboTHHKn CBsrswBaiOT c 
3aivieHOìi HHepTHoro TBep,qeioiuero cocTasa Ha aKTiziBHbie co- 
CTasbi, no/iobHbie npoMbiw/ieHHbiM BB. Oto no3BonnT He 
TOJlbKO nOBbICWTb aOOeKTMBHOCTb UeMeHTMpOBaHHbIX Kac­
ceT KaK npoMbiiuneHHbix 3apa/ioB, ho n pacnpocTpaHMTb aTy 
rexHonorHfo Ha apyrwe bhasi muh, apTminepniicKMe n aBHa- 
pwoHHbie KacceTHbie boenpnnacbi.

flpocTOTa Meroaa aenaeT ero yHHBepcanbHbiM m no3BonneT 
pacnpocTpaHHTb aiy TexHoaoruio Ha apyrne thbbi mmh.

Mbi roTOBbi paspabaTbiBaTb w byaeM paapabaTbieaTb b Poc- 
cmm noaobHbie MObunbHbie KOMnneKCbi ana anKBnaau,MM ny- 
TeM aeMMnnTapn3apnn npoTMBonexoTHbix muh m apyrwx bm- 
aoB MHxenepHbix boenpuinacoB.

B cnysae peajin3apnn npeanaraeMOii TexHonorHH noBBnn- 
eTca peanbHaa bosmoxhocts anKBnanpoBaTb cymecTByio- 
mne sanacbi mmh b ycTaHOBneHHbie Kohb6humhmm cpoKw. 

the mines at places of their storage in different areas in Russia 
and will dramatically reduce the time and cost of elimination of 
existing stocks.

Tests indicate that the processed mines are safe in storage, 
transit and handling. The scope of the tests guarantees the 
statistical significance of estimates.

The cementation method has already been used to demilita­
rize 200 mine clusters. It has proved viable and safe. All of the 

processed clusters have been 
used in stripping operations at 
a quarry.

The ecological safety of this 
method is provided for at all 
mine handling stages: during 
uncasing, preparation for 
cementation, cementation, 
transportation and industrial 
utilization, as well as during 
mine elimination or burying. 
This method provides for a 100 
percent account of demilita­
rized mines. Safety of servic­
ing personnel is also provided 
for at all stages in compliance 
with the requirements in effect 
in Russia for this kind work.

We have received a final 
report made by Russia’s 
Gosgortekhnadzor experts 
concerning the ecological safe­
ty of demilitarized mine clusters 
used for industrial applications 

(blasting work). According to experts, their use as industrial 
explosive cartridges to carry out blasting work on the surface of 
the earth is ecologically safe.

A cemented cluster turns into an explosive cartridge. Tests 
have shown that its effectiveness in carrying out blast work is 
1.5 to three times that of equivalent TNT charges.

In future clusters, developers of the cementation method are 
planning to replace the inert hardening compound with active 
compounds similar to industrial explosives. This will increase 
the effectiveness of cemented clusters in their function as 
industrial charges and will offer the opportunity to spread this 
method to other types of mine, as well as to artillery and air­
borne cluster munitions.

We are prepared to develop similar mobile complexes in 
Russia to eliminate anti-personnel mines and other munitions 
by way of their demilitarization.

This method provides real possibilities to eliminate existing 
stocks of munitions within the time frame set by relevant 
Conventions.
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VTunnsaunn h AeMnnnTapn3ai|MB MHxeneHpHbix mmh Engineering mines disposal

CxeMa MOÓnnbHoro KOMnneKca 
fleMnnnTapn3ai-inn KacceT KCO-1

Mobile complex for demilitarization 
of KSF-1 clusters

CxeMa MoôwnbHoro KOMnneKca AeMunnTapn3aunw KacceT KCO-1 
Scheme mobile complex for demilitarization of KSF-1 clusters

TexHonoTHHecKan BwaepxKa (~ 1 nac) 
H3BneneHne an. Kancioneü

«BnoKM» Ha ynaKOBKy 
Units to be packaged

KOHTpO/lb 
Monitoring

HeMTpanMsapMA an. KancioneM 
Cure time (one hour)
Removal of electric primers 
Deactivation of electric primers

AeMMAHTapH3OBaHHbie nanenwa
Demilitarized products

noflroTOBKa cocTasa 
flosnpuoHHpoBaHue KacceT 
neprpopauna KacceT 
3ano/iHeHMe KacceT 
Hei>iTpanM3anMA apenaxa 
Preparation of compound 
Placement of clusters 
Punching of clusters 
Injection of compound into 
clusters 
Neutralization of drains

Tapa 
Containers

«OnacHbie» KacceTbi
Ha yHMHTOxeHMe 

«Dangerous» clusters 
subject to elimination

VnaKOBKa 3aueMeHTwpoBaHHbix 
KacceT («bnoKOB») b Tapy 

Placement of cemented clusters (units) 
in containers

KacceTbi Ha 
3anonHeHne 

Clusters to be filled 
with compound

MonynbTexHon 
BbipepjKKM 

Cure module

MsAenwn a supuKax 
co CKnaAa
Items in boxes coming 
from depot

riOArOTOBMTenbHbiii MOAy/lb 
preparation module 

POAAOHbl 
Pallets

BcKpbiTne Tapbi, n3BneMeHne KacceT, 
yKnaflKa Ha no/woHbi 

Opening of containers, removal of clusters 
and their stockpiling on pallets

MoAynb 
aanonHeHwa KacceT 

Cluster filling 
module

3anonH6HHbie KacceTbi 
Injection of compound into 

cluster

Tpynna 13 Boenpnnacbi, óoeebie aacTH paxer w eapbiBHaibie seuiecrsa

npOM3BOflUTenbHOCTb 480 uiT./CMena
nepwofl AeMnnMTapn3aitMw 100 000 lut. 210 paOoHMx CMeH
rinomaxib pa3MeuteHna 120-150 ivi2
Macca 15 TOHH
BpeMH pa3BepTbiBaHna 7 cyroK
BpeMP ßeivioHTaxa 5 cyTOK
KonnnecTBO paöoTHMKOB 6 nenoBeK
3aTpaTbi pecypcoB Ha 1 KacceTy:

ueMeHT 3 KT
BOfla 2 KT
XMMMKaTbl 0,3 kt
aneKTpoaHeprnn 0,2 kBt/h

Productivity
Demilitarization of 100,000 clusters
Accommodation
Weight
Deployment time
Dismantling time
Workers
Materials required to process one cluster:

cement
water
chemicals
electric power

480 pcs/shift
210 work shifts 
120- 150 m2
151
7 days
5 days
6

3 kg
2 kg
0.3 kg
0.2 kWh

Group 13 Ammunition and explosives

Knacc 1385 MHcrpyMeHTu wotSopyAoaaHMe Ana oSesepexHaaHM» HaaeMHbixdoenpHnacoa Class 1385 Surface use explosive ordnance disposal tools and equipment _ i



yHMHTOMEHME
XMMMMECKOrO OPYXCMH

PoccuticKne TexHonornn yHHHTOKemiR 
XHMMHeCKOTO Opy>KHH

Russian chemical weapons 
destruction technologies

Bbiôop TexHonoruPi yHUHToxemifl xHMMMecKoro opyxna 
(XO) ABnaeTcn oahhm m3 Han6onee BaxHbix aianoB npaKTM- 
necKoCi noflroTOBKn k ero yHHHTOxenmo.

C 1989 roaa b Poccmîîckoîî cfeitepapnn nposeaeHa Bce- 
CTopoHHHA 3KcnepwMeHTanbHaa ou,eHKa caivibix paannHHbix 
MeTOAOB H TeXHOJlOrHli yHMHTOXeHMB XMMUHeCKOrO Opy>KMfl. 
PaapaôoTKa n Bbiôop TexHonorwii ocytnecTBnanncb Ha koh- 
KypcHOü ocHOBe h c yneTOM mm6iouj,mxca OTenecTBeHHbix m 
3apy6e>KHbix aocthxchuPi b aaHHOii o6nacTM.

OCHOBHbie KpWTepMM OTÔOpa npHOpMTSTHblX TexHonorwii: 
6e3onacHocTb, 3KOJiornHecKaa HwcTOTa, TexHHHecKoe coeep- 
LueHCTBo, pecypcoeMKocTb, BKOHOMMHecKaa penecooôpas- 
HOdb, ypoBeHb oTpaôoTKM TexHonorwHecKMx npopeccoB Ha 
pea.nbHbix OTpas/iaKupHx BemecTBax.

B nepwoA c 1992 no 1997 ro,o, npui ynacTHw caivioro tunpo- 
Koro Kpyra cneuwanncTOB (TexHonoroB, npoeKTwpoBiuHKOB, 
3KonoroB, MepMpwHCKHX paôoTHWKOB n ftp.), a TaKxe npep- 
CTaBHTeneii rocyaapcTBeHHbix Ha^aopHbix opraHOB w peruio- 
hob npepno-naraeMoro pasMemeHMA oSbeKTOB no yHWHTOxe- 
Hwio xwMMHecKoro opyxwA, 6binn npoBe/jeHbi KOHKypcbi no 
KOMnneKCHOii opeHKe paapaôoTaHHbix TexHonorMùi yHMHTO- 
xeHHa xMMMHecKoro opyxwn. KoHKypcHoii opeHKe TaKxe 6bi- 
jih noflBeprHyrbi paanMHHbie anbiepHaTWBHbie sapwaHTbi 
yHHHTOXeHWR XHMMHeCKOrO OpyXMH: C MCnOnb3OBaHHeM KaK 
XMMMHeCKMX, T3K H ApyFHX MeTOflOB (TepMMHeCKWX, 3/ieKTpo- 
XMMHMeCKMX, 6nonornHecKHx).

no peaynbTaiaM KOHKypca 6bi.no yciaHOBneHO, hto Hawôonee 
BO/IHO 3TMM TpeÔOBaHUBM OTBOHaeT AByXCTaflHMHasI TeXHOPO- 
rna> ocHOBaHHaa Ha XHMHnecKOii fleTOKCMKau.nn OTpaBnwmux 
setnecTB (paspaôoTHMK rocHMUOXT). 3Ta TexHonorna npoiuna 
see HeoôxoflMMbie 3Tanbi SKcnepHMeHTanbHOH OTpaôoTKM Ha 
peanbHbix oôpaapax xwMMHecKoro opyxMn h oôecneHHBaeT

Tpynna 13 BoenpMnacbi, ôoeabie HacTH paner m aapbiBHarbie aemecraa

Choice of appropriate chemical weapons destruction tech­
nologies is key to successful preparation for practical destruc­
tion operations.

Russia has been assessing a wide range of chemical 
weapons destruction methods since 1989, with all technolo­
gies developed and selected on a tender basis, capitalizing on 
relevant national and international expertise.

The proposed technologies were primarily assessed by safe­
ty, environmental impact, technological performance, materi­
als consumption, economical viability, and practical testing.

In 1992-1997, experts in technology and external impacts, 
together with inspectorate officials and local governments, 
assessed tendered projects in chemical, thermal, electrochem­
ical, and biological programs for chemical weapons destruction.

The first choice was GosNIIOKhT with its two-stage chemical 
detoxication technology, well tested on real chemical weapons 
and providing comprehensive solutions, from the disassembly 
of chemical munitions to the clean disposal of waste. The 
degree of safety is ensured by the separation of stages.

At the first stage, the combat agents are chemically dis­
solved in controlled conditions into non-toxic products that 
can be safely disposed of later. The process is divided into 
several separate steps to help localize possible emergencies 
and limit the amount of combat agent handled in one single 
operation. After disassembly, the cases of chemical munitions 
are degassed and annealed.

The second stage prepared reaction masses for final dis­
posal, providing additional safety and full detoxication.

The yperite/lewisite disposal technologies have been com­
mercialized, are internationally competitive and suitable, for

Group 13 Ammunition and explosives
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yHMHTOXeHMe XMMMHeCKOrO OpyjKMfl Gemicai weapons destruction

KOMnneKCHoe petueHne npoöneMbi yHMHTOxeHnn xwviMMecKoro 
opyxnn OT CTafluw paccHapsxeHMA boenpunacos (eMKOCTeü) 
c OTpaBJiwmMMM semecTBaMM (OB) ao yrunnaauMM Bcex bm- 
A0b otxoaob, npu 9T0M MaKCMMa/ibHafi CTeneHb SeaonacHOCTM 
npopecca yHUHTOxenun xuMunecKoro opyxua AOcruraeiCA 3a 
CHeT ero AByxcTaAuüHOCTu n nepuoAUHHOc™.

Ha nepBOki ciaAuu b KOHiponupyeivibix ycnoBnax ooa acü- 
CTBkieM xHMHnecKnx peareHTOB OTpasamoutue BemecTBa 
npespamatoTca b HeTOKcuHHbie npoxtyKTbi, npuroAHbie ana 
nocne/iyiomeki yrunuaauuM. npu 3tom npouecc ocymecTB/m- 
eTce b nepHOAMHecKOM pexwvie, no3BonmoLu,eM noKanu3o- 
saTb nioöyio aBapuüHyio cmyapmo, c onTwvianbHbiM CTporo 
orpaHMteHHbiM KOJiuiHecTBOM OTpasnaiOLUHx BemecTB b oa- 
HOM paSoneM puK/ie. Ha aioui xe cra^un ocymecTBaaeTce 
XjeraaauMH u TepMusecKaa oöpaöOTKa KopnycoB xuMuwecKkix 
öenpunacoß nocne ux paccHapAxeHun.

Ha BTopoPi CTaflMM ocymecTBnaeTca nepepaöoTKa peaxuu- 
OHHbix Macc Ana hx nocneAyioiueii yrunusauuu. TaKwvi o6pa- 
3OM, önaroAapa nocneAOBaienbHOCTU BbißpaHHbixcTaAuü co- 
3AaeTca k3k 6bi aboühoü 3acnoH, rapaHTwpyiOLnwii noriHOTy 
AeTOKCHKapnn n 6e3onacHOCTb lexHonorwHecKoro npouecca.

example, for the destruction of Japanese chemical weapons 
(75mm, 105mm, and 150mm artillery projectiles, 90mm mor­
tar shells with yperite/lewisite mix, and barrels of 
yperite/lewisite mix and pure yperite) reportedly stockpiled in 
China. The stockpiles have been abandoned for a long time

CxeMa AByxcTaflMMHoro yHMHTOxeHUA XHMHMecKoro opyxcua 
Two-stage chemical weapons destruction process

ru

SuTyMpo-coneBaA Macca 
Bitumen/säll reaction mass

OsncTKa a6ra3OB u BeHTBO3«yxa
Exhaust gas/ventilation air cleaning

flpoflyKTbi fleroKcuKauun
Detoxication products

EnryM
Bitumen

flews oöxwra KopnycoB 
öoenpnnacoB
Case annealing furnace

PeareHT 
Agent

Second stage:
- Processing with calcium hydroxide in 
a bitumen medium at over 100”C.
The bitumen/salt reaction mass has the 
median lethal dose LD50 > 5,000mg/kg 
(Hazard Class 4)

Pepean CTa«UA yHHHTOxenna OB:
- HeüTpanu3auna HyKneocpuabHbiMM peareHTaMu 
ObpaayiOTCs peaKunoHHbie Macchi, 
xapaKTepn3yiomnecA BennHUHOü
cpeßHecMepTenbHoü AO3bi
LDso > 1500 Mr/Kr (III xnacc onacHOCTn).

First stage:
- combat agents are neutralized with anionoid 
agents.
The reaction masses have a median lethal dose 
LDso > 1,500mg/kg (Hazard Class 3)

BTopaa CTaana yHWHTOxeHMA OB:
- oöpaßoTKa rMApooKMCbio Ca b cpeae 
ÖMTyMa npn reMneparype Bbiwe
100 ’C. O6pa3yerca ÖMTyMHO-coneBas 
Macca, xapaKTepn3yiomasicH 
BenuMUHOM cpeflHecMepTenbHoü ao3bi 
LD50 > 5000 Mr/Kr (IV Knacc 
onacHOCTn).

A6ra3bi 
Exhaust 
gases

80 % pearerm 
80%anent

A6ra3bi 
Exhaust 
gases—

Tapa ua yHMMioxeHMe O6oxxeHHbie Kopnyca
Munitions poised for destruction Ha yiMnHaaumo

Annealed cases poised for final 
disposal

Tpynna 13 Boenpunacoi, óoeebie sac™ paner m BapbiBMartie aeiuecraa Group 13 Ammunition and explosives
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XpaneHue 0 yTunnsanna ôoenpmacoB Storage and disposal of munitions

PaspaôoTaHHbieTexHonormi no yHHHTOxeHHK) nnpuia, 11100- 
3MTa 0 hx CMeceii peannaytoTca b npoMbiiuneHHOM Maciuiabe. 
B HacToamee BpeMa b Poccmh mmoiotcsi OTpaSoTaHHbie tcxho- 
nornHecKne petueHna no paccHapaxeHMto 85-mm, 122-mm, 
130-mm, 152-mm apTunnepMiiCKMX 6oenpnnacoB, paapaSo- 
TaH ysen paccHapaxeHna 0 Aera3at|00 QoseK c OB, KOTOpbie 
npn cooTBeTCTBytomeii aopaôoTKe Moryr 6bub a<t>4>eKTHBH0 
McnojibaoBaHbi ana paccHapnxeH0n anoHCKnx apT0nnep00- 
ckmx ôoenpwnacoB 0 óomok c 0op0tom 0 0np0THO-/no030THbi- 
MM CM6CHM0 BpeMSH BïOpO0 M0pOBO0 BOÌÌHbl.

and are currently regarded as risky. The case in question 
could be especially difficult as the lack of reliable information 
about the composition and explosive charges of the muni­
tions would require additional research to provide maximal 
safety.

Russian providers have well-tested solutions for the disas­
sembly of 85mm, 122mm, 130mm, and 152mm artillery ord­
nance and a special disassembly and degassing solution for 
barrels. These solutions can be adapted to take on the WWII 
Japanese projectiles and barrels.

rtpMHLtMnManbHan SnoK-cxeMa yHMHTOxeHM« KOXHO-HapbiBHbix OB 
Blister gas disposal

yHMHTOxeHwe XMMMHecKoro opyxMs? BK-mouaeT cnefly- 

toiAue ocHOBHbie ctsamm:
1. PaccHapaxeHne SoenpnnacoB (eMKOCTen) c OB.
2. AeTOKC0Kai40s 03BneKaeivioro OB 0 yi0303au,0n peaKU0- 

OHHblX Macc.
3. O6e3Bpe>K0BaH0e (o6e33apax0BaH0e) paccHapsxeH- 

Hbix KopnycoB 6oenp0nacoB 0 eMKOCTeii 0 0X ^0/1033140«.
DpeABap0Te/ibHO 03 6oenp0nacoB 03BnexaioTcq B3pbiB- 

naTbie BemecTBa. PaccHapaxerwe apT0nnep00CK0x 6oe-

Chemical weapons destruction involves
three stages:
1. Ordnance disassembly.
2. Agent detoxication, reaction masses disposal.
3. Cases sterilization and disposal.
Prior to disassembly, ordnance armed with explosive 

charges is disarmed. Disassembly operations are performed 
using special disassembly lines.

npnnacoB ocymecTBUAeT- 
CB Ha cneunaabHO paspa- 
óoTaHHbix I10H0BX pac- 
CHapnxeH0A.

ArperaT paccHapnxeHMSi 
SoenpunacoB

1 - MexaH03M BCKpblTHS 
Soenpunaca

2 - TpaHcnoprep pa3rpy3Ku
3 - paôoHan Kawepa
4 - MaH0nynATop-3arpy340K
5 - MexaHM3M KaHTOBaHun
6 - SBaKyaiiHR OB
7 - oóesBpexMBaHHe 

Kopnyca
8 - KOHTpOAb o6e3BpeX0BaH0A 

Kopnyca
9 - ôoenpunac
10 - TpaHcnopTep no/taw 

OoenpunacoB

Group 13 Ammunition and explosives

Ordnance disassembly 
facility

1 - opener
2 - transporter
3 - operations chamber
4 - loader
5 - tumbler
6 - agent evacuation
7 - case sterilization
8 - case sterilization 

monitoring
9 - munition
10 - feed-in transporter

Tpynna 13 Boenpwnacbi, ôoeabie nacra patter h Bapbianarbie aemecraa
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yHMHTOXeHMe XMMMHeCKOrO OpyjKMH Cemical weapons destruction

ripouecc paccnapaxenna boenpnnacoB saxaroaaeTca b 
cneflyiomeM.

Boenpnnac c noMOipbio KowenHepa noaaan nocrynaeT b 
wnio3OByio Kawepy, Koiopaa cnyxHT ana obecneaenna repMe- 
tmhhoctu sapaxeHHon 3OHbi npn npoxoxaeHHP boenpnnaca M3 
yaacrxa pacnaKOBKu KOHTeñHepoB Ha bhhhio paccHapaxeHna. 
flocne npoxoxaeHHa tepes airiroaoByro xatviepy oh nonaaaei Ha 
TexHOJiorntecKnii ysen nposepKM Hannana OB b aanaribHOM c?a- 
Kane. flanee boenpnnac nonaaaei Ha yaen KOHTpona Maccbi, rae 
c noMombio CMcreMbi yaera eponcxoam ero B3BeuinBaHne n 
naeHTn4>MKai4Mfl reoMeTpuaecKOH 4>opMbi. Flocne araro boe- 
npnnao nocTynaeT b arpera? paccHapaxeHna, rae c hum npoBO- 
aaica cneayioipne onepapnn: CBepnenue 3BaKyapHOHHoro ot- 
BepcTna; aeaKyapna OB M3 Kopnyca (c noBoporoM Ha 180”); 3a- 
no/iHeHMe Kopnyca aeraaupyroipMM BetaecTBOM; npOMbiBKa (c 
noBoporoM Ha 180°) h cjihb aerasaropa. 3aieM oh nonaaaeT Ha 
yaen KOHTpona Maccbi, rae nponcxoanT BTopntnoe B3BetunBa- 
Hwe c pen bro onpeaenenna ocTaToaHoro KonntecTsa OB no paa-
Huye pesynbraTOB aayx B3Be- 
LunBaHwCi. Flocne arerò boe- 
npnnac c noMOipbio KOHseñepa 
nepeweipaerca Ha yaen KaHTO- 
Banna, rae nepeBoamca b sep- 
TnKanbHoe nonoxenne h ot- 
npaBnaeTca Ha TpancnopTHyio 
CMCTeMy noToaHon jihhmh Tep- 
MoobpaboTKn.

H3B/ieHeHne OB H3 repMe- 
TMMHblX H HerepM6THHHblX 
(aBapuríHbix) boaetc ocymecT- 
Bnaerca Ha ysne paccnapa- 
xenua n aera3au.nn.

Bohkh c OB b repMeTHHHOM 
TpaHcnopTHOM KOHTeñHepe 
aocTaenaioTca Ha y3en pac- 
CHapaxenna h aeraaapnn h

Disassembly procedure.
From the feed-in container, the object is put into an air-lock 

chamber to prevent leaks as the object is being opened. 
Further the object is automatically tested for explosive charge, 
weight, and geometry.

The tested munition is transferred to the disassembly facili­
ty. The facility drills an evacuation hole in the case, evacuates 
the combat agent, rotating the case by 180°; fills the empty 
case with a degassing agent; washes the case from inside, 
again rotating it by 180°; and releases the degassing agent.

The degassed munition is weighted again to detect any 
residual agents (by the difference with the primary weighting), 
after which the line tumbles the case up and transports it fur­
ther for thermal treatment.

The disassembly and the degassing unit deals with hermet­
ic and leaking barrels.

Barrels are put into a hermetic container and weighted on 
a special cart which proceeds into the operations chamber to 

drill holes in barrels to evacu­
ate the combat agent into a 
special detoxication contain­
er. Combat agent evacuated 
and pipelines purged with 
nitrogen, the system fills the 
barrels with a degassing 
agent. After an appropriate 
washout period, the 
degassing agent is removed, 
and the barrels undergo 
900 °C annealing and subse­
quent disposal.

All blister gas disposal tech­
nologies feature the same 
technological stages and dif­
fer only in the method of 
detoxication.

ycTanaBnuBaiOTCA HaienexKy
CTona noflroTOBKH ana onpeaenenna Beca OB. B nocneayto- 
meM TenexKa nepeMemaeTca b paboayro KaMepy, rae boaxn 
npocBepriHBaroTca n c noMombio encona OB BaxyyMOM aea- 
KyupyiOTCs b pacxoanyio eMKOCTb ana nepeaaan Ha yciaHOB- 
Ky aeTOKCHKapun. Flo OKOHHanuH SBaxyapnu OB Bee KOMMy- 
HHKapnu npoayeaiOTca a3OTOM, n b 6ohkh noaaerca aerasn- 
pyroipnñ pacTBop. flocne Bbiaepxxn h npoMbiBKu boaexaera- 
3HpyiOUJ,HM paCTBOpOM OH 3BaKyupyeTC3 B cbopHHK, a bOHKH 
ompaenaiOTca b neab obxnra. Obxnr ocymeciBnaeica npn 
TeMnepaType 900 °C. B nocneayiomeM Oohkh u3-noa OB noa- 
nexai yinnusapnu.

flna Bcex TexHonoruñ yHHHTOxenna H3BneHeHHbix H3 boe- 
npnnacoB n eMKOCTeii KOXHO-HapbiBHbix OB obuxHMH aena- 
tOTca see craann TexHonornaecKoro npopecca 3a ncronroae- 
HueM MeToaa aeTOKCHKapHH.
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XpaneHue 0 yTunnsauna óoenpmacoB Storage and disposal of munitions

BuTyMHO-XMMMHecKasi TexHO/iorMfl AeTOKCMKaqMM 
wnpnTa, ntoM3MTa u nx CMeceii

B ocHOBy flByxcTaaniÌHOii TexHonornu nonoxeno B3anMO- 
flewcTBwe KOXHO-HapbiBHbix OB (KHOB) c peueniypon Ha oc- 
Hose MOHoaiaHonaMHHa (M3A).

flocne fleTOKCMKapHM OB peaKu,0OHHbie Macchi nocTynatoT Ha 
CTa/tmo SmyMMpoBaHHa. OSpaaytotuMeca b peaynbiaTe 6017- 
MwposaHHa QmyMHO-coneBbie Macchi noflnexaT aaxoponeHwo.

TexHonorwHecKM npogecc yHWHTOxeHMH OB npo0CXOA0T 
cneflytoLUMM oSpaaoM.

Ha nepeoH ct3A00 OB 03 pacxo/jHoii 6mkoct0 aarpyxaeT- 
cs b peaKTop (P1).

ripn paóoTaiOLueii MeiuanKe 0 TewinepaType 90-100 °C 03 
MepH0Ka noflaeTca npeABapuTenbHO noAroTOBneHHan b CMe- 
CHTene AeraanpyioiAari pegenrypa. B peayri braie B3a0MO- 
AeCicTBHfl OB c ,tjera30pytome0 peueniypon nonyHaeicn pe- 
aKpHOHHaa Macca c ociaTOHHbiM coAepxanneM no 0np0Ty 
npnMepHO 10"% m nomo030Ty 10 3%.

PeaKUHOHHbie Macchi, nonyHeHHbie b pesynbiare aotokch- 
Kap00 OB, nocTynaiOT b peaicrop (P2) Ha ct3A0io 60TyM0po- 
BaHHft. C pen bio noBbimeHHa x0M0necKO0 yctohhhbocth 60- 
TyMHbix Macc 0 nonyHeH0H BO3BparHoro M3A b npopecc 60- 
TyM0pOB3H0a BBOA0TCB r0APOOK0Cb K3nbU,0B.

npopecc 60iyM0pOB3H0B 33K7UO4aeTC3 B TepM0HeCKO0 
oOpaSoTKe hcxoahoìì peaKp0OHHO0 Macchi c paaorpetoii 
AO 110-120 'C CMecbio bnryMa 0 ruApara OK0C0 Kanbunm 
npn nocjieAyiotpeM nOBbnueH00 TeMnepaTypbi ao 180 °C 0 
ocTaTOHHOM AaBneH00 b cHCTeMe 0,9-0,7 stm. oSpaayeT- 
ca MOHO30THaa 60TyMHO-coiieBaa Macca non0MepHoro 
xapaKTepa, oSnaAatoiAaa AOCTaTOHHoii BOAoycTO0H0BO- 
CTbio (pacTBop0MOCTb 1,5-1,7 % np0 100 °C). BuiyMHO- 
coneBbie Macchi nocne pac<t>acoBK0 Hanpas/iwrca Ha 3a- 
xopoHeHHe.

The following techniques are suitabl for the detoxica­
tion of yperite, lewisite, and mixes thereof

The two-stage technology is based on the chemistry of 
monoethanolamine (MEA)-based blister gases.

Reaction masses from the combat agent detoxication are 
bituminized and the resulting bitumen/salt masses are buried.

The procedure is as follows:
The combat agent is loaded into reactor R1.
Continuously stirring the agent heated to 90 °C to 100 °C, the 

system doses in the degassing agent, specially prepared in a 
separate mixer. The reaction results in a product with residual 
yperite content about 10 “% and lewisite content about 10 3%.

Reaction masses from the combat agent detoxication are 
bituminized in reactor R2. To increase chemical stability of the 
resulting mass and obtain recursive MEA, the bituminization 
involves calcium hydroxide.

Bituminization is thermal treatment of the initial product in 
the medium of bitumen and calcium hydroxide, heated to 
110 °C to 120 °C. At a later stage, the operational temperature 
is increased to 180 °C as the pressure is resuced to 0.9atm to 
0.7atm to produce monolithic polymer blocks insoluble in 
water (solubility 1.5 % to 1.7 % at 100 °C). The blocks are 
packed and buried.

Overall, the process is relatively simple and reliable, and has 
been used at the Gorny (Saratov Region) chemical weapons 
destruction facility for some time.

CxeMa peaKTOpHOM H3CTM yHMMTOXeHHH KOXCHO-HapblBHblX 
OTpaBnruomwx BeruecTB no AByxcTaAuiiHOH TexHonorMM 
Two-stage blister gas disposal procedure: reactor
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VHMHTOXeHMe XMMMHeCKOrO OpyjKMH Cemical weapons destruction

TexHonornn nonnMepnaaunn
(flJlSI yHMHTOXeHkiq MnpMTHO-JlK>H3MTHblX CMeceÑ)
TexHO/ioruin yHHHTOxenua nnpnTHO-ntoM3MTHbix CMeceri 

MeTOAOM nonHMepusauHM c rnnKoneBbiM 3<J>wpoM MeTaKpw- 
noBOÍí KMcnoTbi (T3MK) coctomt u3 AByx ochobhwx ctbahiî.

Ha nepsoü ctbahm nponcxoflUT AeTOKCWKauwa OB T3MK b 
npucyTCTBun axpenTopa xnopHCToro BOflopoaa - Tpn6yrnna- 
MHH3 (TEA), flan AOCTMXeHUa OCTaTOHHOÍÍ KOHLteHTpapnn nri- 
pma b peaKunoHHOM Macee Ha ypoBHe 5x10 :! % b 3OHy peaK- 
UHH BBOflHTCR MOA PpH 90-100 °C.

OnTMManbHbIM MaCCOBbIM COOTHOUieHHeM MCXOflHblX 
KOMnoHeHTOB ABBBeTCH: CMecb OB:rOMK:TBA:MOA=1,0: 
2,0:0,5:1,2.

BpeMH AeTOKCMKapHM 2,0- 2,5 saca. TeMneparypa 50-70 °C.
nonyseHHaB peaKUMOHHan Macca, npeACTaB/imotuan coOom 

XMAKyto noABHXHyio CMecb, paanwBaeTcn b MeTannuiHecKyio 
Tapy h HanpaBnaeTCB Ha ciaAmo non0Mepn3aunM. nonwMe- 
pn3au,MB npon3BOAMTCA b oborpesaeMori ranepee npw tbm- 
nepaiype 80-100 °C c nocieneHHbiM (no 3OHaM) noAteMOM 
TeMnepaTypbi b Tenente 3-4 tacoB. B KatecTBe MHMuwaTopa 
nonnMepn3aLiMW no paAMKanbHOMy MexaHW3My wcnoBbsyeT- 
CH a3O-6wC-M3O6yTHpOHWTpHB (ABWH) B KOJlHHeCTBe OT 0,9 
p.0 2,0 %. B pesyjibTaTe peaxpHM cbpasyeics TBepfloe Beme- 
CTBO no/iHMepHoro xapaKTepa, KOTopoe BMecie c Tapoii Ha- 
npaBJiaeTCB Ha saxopoHeHuie.

Polymerization technology used in the disposal 
of yperite/lewisite mix

Yperite/lewisite mix is disposed of by polymerization with 
methyl-acrylic acid glycolic ether (MAGE). The process 
includes two stages.

At the first stage, the combat agent is detoxicated by MAGE 
in the presence of tributylamine to capture hydrogen chloride. 
MEA is also applied at 90 °C to 100 °C to decrease the yperite 
residual content to 5x10 3%.

The optimal combat agent/MAGE/tributylamine/MEA 
weight ratio is 1/2/0.5/1.2.

Detoxication time: 2 hrs to 2.5 hrs. Operational temperature: 
50 °C to 70 °C.

The liquid reaction mass is poured into metallic tanks and 
prepared for polymerization. Polymerization is performed 
within 3 hrs to 4 hrs at 80 °C to 100 °C. The temperature goes 
up stage by stage as the liquid 
passes various sections of the 
polymerization gallery.

Azo-bis-isobutyronitrile 
(AIBN, 0.9 % to 2 %) is used 
to initiate radical polymeriza­
tion resulting in a solid poly­
mer substance. The final 
product is buried.

npMHUMnManbHan 6noK-cxeMa yHHHTOxeHMH KOXHO-HapbiBHbix OB 
Disposal of yperite/lewisite mix: polymerization technology

A3OT
Nitrogen

rnwKoneBbiü 3<|>wp
MeraKpnnOBOM Kucnorbi 
Methyl-acrylic acid 
glycolic ether

Y3en paccHapmxe-
HH9 SoHex
Barrel disassembly

Yaen AeTOKCMKauwM nnpMT-! 
HO-JlK)W3MTHblX CMeceíí 
Yperite/lewisite mix 
detoxication facility

MC0p6UM0HHafl OHHCTKa Ha 
aKTMBwpoBaHHOM y me 
Absorbent carbon treatment

A30-6nc-M306yTwp0HWTpnn
Azo-bis-isobutyronitrile

A6ra3bi
Exhaust gases

HnpMTHO-mOW3WTHaA CMecb
Yperite/lewisite mix

arMocrpepy

PeaKUMOHHbie Maccbi
Reaction masses

Kawepa 
oxnaxaeHHH 
Cooling 
chamber

KaMepa 
nonnMepn3aii0n 
Polymerization 
chamber

nonuMepHas Macca Ha nonwroH 3axoponenna 
Final product poised for burial

Kawepa pactpacoexu 
peaKunoHHOii ryiaccbi 
Packing chamber

OnncTKa ctomhsix 
bop
Waste water treat-

Yaen oxnax/teHMst 
peaKlfHOHHOii Macchi 
Reaction

OB B eMKOCTSX 
Combat agent 
in barrels
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XpaneHue 0 yTunnsanna öoenpmacoB Storage and disposal of munitions

TexHonorn?) cnnaeneHuq c cepoui
TexHonornn npotuna nonHbin 3Tan sxcnepHivieHTanbHoii ot- 

paSoTKM Ha nioM3MTe n uinpmHO-.nion3mHbix CMecax Ha onbiT- 
Hbix ycTaHOBKax.

TexHonorwa ocHoeana Ha B3aHMoaeiiCTBM0 xoxHO-HapbiB- 
Hbix OB c pacnnaBOM nsSbiTxa cepbi npui Bbicoxoii Ter/inepa- 
Type c o6pa3OBaHneM TBepAOH nonniviepHOM Maccbi, npuiroa- 
HOM/pia 3axopoHeHMH. Peaxpuri no CBoeiviy xapaxiepy noaoG- 
na npoueccy nonniviepnaauMM xaynyxa.

OnTMManbHbie napaweipbi npoqecca:
MaccoBoe cooTHotueHwe xoxHO-HapbiBHbie OB : cepa =1:3, 

BpeMB peaxqnn 30-40 MHHyr, TeivinepaTypa 160-180 °C.
O6pa3yiomMecB npoqyxTbi cpuxcupyiOTCR nocne oCTbieaHHs b 

Snoxn cepHoro nnaea, noAnexamne 3axopoH6HHK). BbiMbieae- 
MOCTb MbiLUbBKa H3 cepHoro nnaea He 6onee 6x106 r/CM2 b cyrxH.

Melting with sulfur
The technique was tested on pure lewisite and 

yperite/lewisite mix treated in experimental conditions and is 
based on interaction between blister gases and molten sulfur 
excess at a high temperature. The result is a solid polymer that 
can be buried. The reaction is similar to rubber polymerization.

Optimal process parameters:
combat agent/sulfur weight ratio - 1/3; reaction time - 30 

min to 40 min; reaction temperature - 160 "C to 180 °C.
The reaction masses are cast into solid blocks and buried. 

Maximal arsenic leachability - 6x10 6 g/cm2 per day.

Cxetvia TexHonorHH cn/iaBneHtra c cepoii
Melting with sulfur

Cepa
Sulfur

flnasHTenb cepbi 
Sulfur melting agent

OB
Combat agent Yaen cnnaeneHnn 

niOM30Ta c cepoñ 
Lewisite/sulfur melting 

facility PeaKunoHHae Macca
Reaction mass

A6ra3bi
Exhaust gases

Yaen 6pMxeTMpoBaH0P 
Preforming facility

BpwKeTbi Ha nonwroH 
aaxopoHeHHH

Preformed blocks to bury

MbiwbBKOCOflepxamHe orxotibi 
OT aeraaauMM eMKOCTeii

Arsenic-containing degassing waste

nOJQBliDKHblM KOMMBeKC yHMHTOXeHUA 
xwMWHecKoro opyxua

Chemical weapons demilitarization 
mobile unit

npeflHasHaneH flan yHHHTOxeHnrt xnMH4ecKnx 6oenpnna- 
coB apTnnnepi4M w OoeBbix nacTeti paxeT, aBnauHOHHbix 
cpeacTB nopaxeHMR b CHapmxeHkiH OTpaB/imoLUkiMH semecT- 
BaMM HepBHO-napanwTMHecxoro p,eñcTBnn Tuna 3apnH, 30- 
MaH, VX n BR3XWÍÍ VX. Koivinnexc paßoiaer aBTOHOMHO b no- 
neBbix ycooBnnx, b MecTax xpaneHnn h b paùioHax aeapkiii. 
CocTaB xoMnnexca: xaiviepa paccHapnxeHUR 6oenpnnacoB; 
ycTaHOBxa HeiÍTpaaK3aLiHM «HeñTpan»; aBTopasnnBOMHan 
CTaHUMR APC-14K; ycTaHOBxa cxwraHMR 11T426; aBToxuMna- 
öopaTopnn AJI-4M; aBTonorpy34nx; xawiepa Aera3au.nu xom- 
naexca; BaxyyMÖnox.

B ocHOBy TexHonorMM yHHHTOxeHHs sanoxeH TepMOXHMHHe- 
cxnü npouecc HeííTpani<i3aqnM OTpaBanratunx semecre u cxu- 
raHHn npoAyxTOB HeuTpanHaaquu p,o nonyteHUR ManoToxcHM- 
HblX COeAHHeHMM C XOHUeHTpapHRMH B paßOHeU 3OHe XOMnneX- 
ca Ha ypoBHe npe.qe.nbHO qonycTHMbix. C noMOiubro aBTOMa™-

The unit is designed to neutralize chemical artillery muni­
tions and rockets warheads, aviation means of destruction 
filled with nerve gas like GB, GD, VX, and viscous VX. The unit 
operates independently in the field, stockpiles and accident 
areas. The unit consists of:

munitions demilitarization chamber, Neitral neutralization 
unit, APS-14K mobile spray station;

11G426 burning unit; AL-4M mobile chemical laboratory; 
automatic loader; unit decontamination chamber; vacuum unit

The legend: poisonous substance, decontamination prod­
ucts, decontaminant solution, vacuum, compressed air.

The demilitarization technology is based on thermochemical 
process of neutralization of poisonous substances with subse­
quent burning of neutralization products resulting in low-toxic 
substances. The concentration of low-toxic substances in on 
the level of maximum allowable concentration in the air of the
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VHMHTOXeHMe XMMMHeCKOrO OpyjKMH Cemical weapons destruction

tecKMx ra3OCnrHann3aTopoB npoBoamca HenpepbiBHbiü koht- 
ponb OKpyxaioiueti aTMOCtfiepbi b paóoHeìi 30He. B pennx 6eso- 
nacHOCTM o6cnyxnBaiOLuero nepconana paboTbi Ha KOMnneKce 
npoBOASTca b MHAHBMayanbHbix cpeflCTeax 3ammbi opraHOB 
flbixaHMH m KOXM. flocne OKOHnaHHH paboT npoecwrca canu- 
TapHaa oôpaôoTKa oôcnyxuBaiomero nepcoHan KOMnaexca.

YcnoBHbie o6o3H3HeHMii:

i=m - orpaeraiomee semecTBO
■m - npoayxTbi TepMoaeraaauMM
mm - aerasupyioiunii pacTBop
mm - BaxyyM
mm - cxaTbiùi Boaayx

1 - KaMepa paccHapnxeHua SoenpunacoB; 2 - ycTaHOBKa Heìirpann- 
3aunn «HeüTpan»; 3 - aBTOpasnnBOHHan CTaHU.ua APC-14K; 4 - ycra- 
HOBKa cxnraHna 11T426; 5 - asToxuMnaSopaTopuA AJ1-4M; 6 - aBTO- 
norpysnux; 7 - xaMepa fleraaauun xoMnnexca; 8 - BaxyyMÔnox. 

unit working zone. Automatic gas indicators monitor the envi­
ronment in the working zone on the permanent basis. All oper­
ations are conducted by stuff wearing individual means of pro­
tection of respiratory organs and skin to prevent any damage 
to health. When the work is complete, the operating stuff 
undergoes decontamination.

Signs:

«=« - combat agent
mm - thermodegassing products
■» - degassing solution
mu - vacuum
mm - compressed air

1 - demilitarization chamber; 2 - Neitral neutralizer; 3 - the ARS-14K 
mobile spray station; 4 - the 11G426 combustion station; 5 - the 
AL-4M mobile chemical laboratory; 6 - lift truck; 7 - decontamination 
chamber; 8 - vacuum unit.

BpeMH paasepTbiBaHUH, 4 10
PacseT, nen. 17
noTpeOnqeMan aHeprun:

MOLUHOCTb, kBt 131
HanpnxeHue, B 220/380

OSiaas Macca, t 66,3

Installation time, h
Staff
Energy consumption: 

power, kW 
voltage, V

Total weight, ton

10
17

131
220/380
66.3
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nPMMEHEHME MHMCEHEPHbIX
EOEnPHRACOB

ripnMeHeHne uiHxeHepHbix 
ôoenpunacoB c KacceTHOM ôoeBow 
HacTbfo npn npoBefleHuw
KOHTpTeppopwcTHMecKwx onepaunu

C. PycaKOB,
rn Hl/IMI/1, reHepafibHbiiï ^peKTop

B ycnoBunx cjioxMBweMCR reononMTMsecKOM oôciaHOBKW, 
yrpO3bl B03HMKH0B6HMR JlOKaTIbHblX BOMH m npoBeAeHMR Tep- 
popwcTMHecKMx oklimm aKTyanbHOM BB/iAeTCA npoSnewa CO3- 
A3HMR HOBbIX 34)<t>eKTMBHblX CpeflCTB A™ npMKpblTMR TOCy- 
flapcTBeHHow rpaHMUbi, noKanwaauuw 3oh koh^puktob m 3a- 
mUTbl BaXHbIX OSteKTOB.

CymecTByKDinne MHxenepHbie 6oenpnnacbi (npoTMBone- 
XOTHbie M npOTMBOTaHKOBbie MMHbl) AOCTaTOHHO H3A6XH0 no- 
paxaiOT 3aaaHHbie penn, OTHOCMTenbHO aenieBbi m npocrbi b 
npuMeneHUH. BMecTe c Tew ohm oônaflaioT priAOM Heaoc- 
TaTKOB, B HaCTHOCTM, 3T0 HM3K3H Tpa/lOyCTOMHMBOCTb, Tpy- 
AOeMKOCTb M OnaCHOCTb pa3MMHMpOBaHMB, BO3MOXHOCTb 
nponycKa Heo6e3BpexeHHbix mmh npn pa3MMHMpoBaHMM. 
Kpoivie Toro, 3tm boenpMnacbi nonaaaiOT ooa orpaHMHeHMR 
MexflyHapoflHbix kohbchamm m npoTOKonos no sanpemeHMto 
MCHOnbSOBaHMB npoTMBonexoTHbix mmh.

HcKBioHeHMe yxasaHHbix HeAocTaTKOB m cymecTBeHHoe 
nOBbltueHMe 3(J)<t>eKTMBHOCTM fleMCTBMS MMHHO-B3pblBHblX 
3arpaxfl,eHMM bosmoxho npn cosashmm Hosoro K/iacca mh- 
xenepHbix ôoenpMnacoB c lumpokom sohom nopaxeHMn /via 
ycTpoMCTBa ynpaB/iaeMbix B3pbiBHbix sarpaxfleHMM (YB3).

riocTpoeHMe yxaaaHHbix boenpMnacoB ochobsho Ha npMMe- 
HeHMM paxeTHoro aBMraTens ana BbiseAeHMR Soobom hbctm 
(BH) m3-hoa totilum MacKMpoBOHHoro rpyHTa, obecneHMBatome- 
ro BbICOKyK) TpanOyCTOMHMBOCTb. B 33BMCMM0CTM OT TMOa Ue/IM 
6oenpMnacbi Moryr KOMnneKTOBaTbca paanMHHbiMM BH KaK abb 
nopaxeHMH xmbom cmbh, Tax m toxhmkm Ha ôonbiiJMX nnomaAAX.

Àna HeceHMH Soesoro flexypcTBa SoenpMnac b Tpanc- 
nopTHO-nycKOBOM KOHTennepe ycTanaBJiMBaeTcn b uiyp<t>e m 
aacbinaeTCB MacKMpOBOHHbiM c/ioeM rpyHTa. B aasMCMMOCTM 
OT CMTyau,MM B03M0XH0 ero npMMeneHMe m 6e3 ycTaHOBKM b 
rpyHT C MCnOBb3OBaHMeM «Ae<t>OpMMpyK>lUMX» HaKpbITMM M 
MHXeHepHbIX COOPyxeHMM.

Flocne ycTaHOBKM Ha MecTe ôoesoro aexypcTBa SoenpM- 
nac c noMombio nynbTa ynpasneHMB nepeBOAMTCH b CTeneHb 
roTOBHocTM «ôoeBas». flriB oSecneseHMs npoxoAa cbomx 
bomck mjim chhtmb ôoenpMnaca c MecTa ôoesoro AexypcTBa 
oh MOxeT 6biTb nepeBeAeH b 6e3onacHoe coctoahmo. ripn 
noriBæHMM u,enM b 3OHe nopaxeHMB ôoenpMnac opmeoamtch 
B AeMCTBMe AMCT3HAM0HH0 00 K0M3HAH0M BMHMM ynpBBJie- 
HMB OnepaTOpOM BM6o aBTOHOMHO OT HSKOHTaKTHOrO A3T4M- 
Ka penM. B KaoecTBe kombhahom bmhmm moxbt ôbiTb Mcnonb- 
30BaH paAMOKaHan mbm nposoAHao CB«3b.

Engineer explosive 
items with cluster 
warhead in antiterrorist 
operations

S. Rusakov,
NIMI, Director General

Complex geopolitical situation, the real threat of military 
conflicts and terrorist attacks have made the problem of devel­
oping means for state borders protection, conflict zone local­
ization, and key facilities security urgent.

Present-day engineer explosive items (antipersonnel and 
anti-tank mines) are reliable, cost effective, and easy-to-use. 
At the same time they have the disadvantage of low pressure
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ripHMeweHne MHxenepHbix ôoenpnnacoB Engineer explosive items

riocne BbixoAa ôoenpunaca 143 rpyHTa, ocymecTB/isieMoro 
c noMombio paKeTHoro ABnraTena, npu AOCTwxeHun aaaaH- 
HOÜ BbICOTbl HpOMCXOflUT CpaÖaTblBaHHe BH, BKIUOHaiOmee 
Aße <t>a3bi: paaôpoc ôoeBbix eneMeHTOB npn noMomn usht- 
panbHoro paspbiBHoro sapwa n 3aieM ux KOHTaKTHbiü nnn 
HeKOHTaKTHbM DOAPblB.

flnq Bbino/iHeHna pkiK/iorpaMMbi 4>yHKu,MOHMpoBaHH5t 6oe- 
npnnaca npeAycMOTpeH ôoptobom nporpaMMHO-KOMaHA- 
HÔT1OK.

Ha ocHOBe anpnopHoCi ouohkh moxho yTeepxAaTb, hto 
npu peujeHMM pw TunoBbix 3aAaH, HanpuiMep, Ans nopaxe- 
HMs rpynnoBbix peneii Ha ßonbuiwx npocTpaHCTBax, pacxoA 
HOBbix öoenpnnacoB ôyAST Ha Aaa, a bosmoxho Tpn nopsiAKa 
MeHbiue, new tuTaïHbix UHxenepHbix ôoenpwnacoB.

ripmvieHeHHe ôoenpwnacoB c tuwpOKOw 3Ohow nopaxeHws 
npw ycTpoùicTBe YB3 oôecneHWT petuenwe tskwx aaAas, Kax:

- npHKpbiTue rocyAapcTBeHHOii rpaHwqbi;
- satAHTa MopcKoro noôepexbs (octpobob) ot bbicbakm 

AecaHia;
- 3amnTa noswpww bowck h BaxHbix oßteKTOB (A3C, BoeH- 

Hbie ropoAKM, nnoTHHbi h t.o.) ot HanaAeHwa npoTWBHWKa;
- KOHTpOTIb TeppHTOpMH, Ha KOTOpOÎÎ AUCnoqwpyiOTCR BOW- 

CKOBbie noApa3Ae.neHHA npoTWBHWKa.
PaCCMOTpMM B03M0XHbie CDOCOÔbl peilieHWR HeKOTOpblX 

m3 nepeHMcneHHbtx aaASH c noMOLUbio hobbix wHxenepHbix 
ôoenpwnacoB.

3atAHTa noawpww boiîck w BaxHbix oSboktob moxbt ocy- 
mecTB^aTbCfl b cTapwoHapHOM h BpeMeHHOM BapwaHTax. 
OcHOBHbiM coocoôom npwBeAeHws ôoenpwnacoB b acüct- 
swe sBaseTca wHAWBWAyanbHbiw w/iw rpynnosow B3pbiB no ko- 
MaHAe onepaTopa.

B CTapMOHapHOM BapwaHTe HawriyHiuwM cnocoôoM rbjis- 
eTC9 yopaenenwe no npoeoASM. Boenpwnacbi ycTaHaenw- 
BaiOTCfl b aaroToeneHHbie ko/ioaubi c oénwuoBKOw H3 Aepe- 
Ba, ôeTona, MeTanna b oamh wnw Aaa pw Ha 6e3onacHOM 
yAanewww ot oxpanaeMoro oôteKTa. AonroepeMeHHaa 
npoBOAHaa nwHws cbr3w npoKnaAbiBaeTca Ha rnyôwHe ne 
Menee 0,5 m.

Bo BpeweHHOM BapwaHTe Hawôonee npweMneMbiM cnoco- 
6om ynpaBneHun ôoenpwnacaMw sBnseTCR wcnonbaosaHwe 
paAwonoKapww. npwseAeHwe b AawcTBwe ocymecTenseTCs 
BbiAaneti wMnyribca TOKa b ôoesyio yenb ôoenpwnaca nocne 
npweMa KOMaHAbi ynpaeneHWR.

noA KOHTponeM TeppMTopnn noHWMaeTCa ycTaHOBKa ôoe­
npwnacoB Ha ysacTKax mocthoctw b qensx HaHeceHws no- 
Tepb rpynnaM xwbow cmibi w toxhwkw npw nepeABWxenww. 
flpw 3tom, HanpwMep, b penqx 3aTpyAHeHws h cpbisa pa3- 
BopTbiBaHnn npoTWBHMKa abb aTaKH nepeAHero Kpaa ôoe- 
npwnacbi MoryT yCTaHasawBaTbcs nepeA hum b noiioce oôec- 
neseHws. Bo3MOXHbi h APyrwe BapwaHTbi KOHTpons TeppwTo­
pww, HanpwMep, KorAa ynpaenseMbie ôoenpwnacbi MoryT 
öbiTb ocTasneHbi Ha ywacTKax mocthoctw b Tbiny bowck Ha 
cnysaii saxBaTa hpotwbhwkom.

OcoßeHHOCTAMn petiieHwn yKaaaHHbix 3aAas kohtpojia 
TeppwTopww BBnnioTcst:

- npwMeHeHwe OAWHOHHbix ôoenpwnacoB, ynpasnaeMbix Ha 
npeAenbHO bosmoxhux AanbHOCTax;

- wcnonb3OBaHwe ßoenpwnacoB, cpaöaTbiBaiomwx ot co6- 
CTBeHHbix HeKOHTaKTHbix A3T4WKOB uenw;

- HeoöxoAHMOCTb oöpaTHoro Kanana, noATBepxAatoiAero 
nepeBOA 3arpaxAßHww b ßoesoe wnw ßesonacHoe cocTOAHwe;

- ycTaHOBKa ôoenpwnacoB Ha MaKCWManbHO BO3MOXHyio 
rnyöwHy.

no HeKOTopbiM opeHKaM, Ana kohtpotia AOCTaTOHHO CAe- 
naTb onacHOw aha npoTWBHWKa okojio 10 % wcnonbsyeMOw 
TeppwTopww, atih sero noTpeöyeTca Bcero 5-6 ôoenpwnacoB 
Ha KBaApaTHbiw KwnoMeTp.

CyMMwpya wanoxeHHoe, nepenwcawM oCHOBHbie npewMy- 
tpecTBa HOBbix MHxenepHbix öoenpwnacos: cymecTBeHHoe 
coKpatpeHwe noTpeÔHoro pacxoAa ôoenpwnacoB, bosmox- 
HOCTb MHoroKpaTHoCi 6e3onacHow nepeycTaHOBKw Ha Hosoe

resistance, high labor intensity, and degree of hazard of life 
and undetection probability while removing. What is more, 
these items refer to anti-personnel mines prohibited by inter­
national conventions and protocols.

The introduction of a new type of engineer explosive items 
with a wide engagement area for controlled explosive areas 
will eliminate the drawbacks and essentially raise the efficien­
cy of reactive obstacles.

Ammunition of that type has a rocket motor that sets the 
combat unit from under the pressure resistant soil layer. In 
accordance with the mission the mine can be equipped with 
various warheads to ensure the areal destruction of the enemy 
both personnel and equipment.

On combat duty the munition in the container is set in a dig­
ging pit and covered with earth. Depending on the situation it 
can be employed without digging in with a deforming cover or 
engineering constructions.

After the munition has been set it is remotely armed. When 
the area is to be passed by the own forces or the munition 
should be removed it can be shifted into a safe position. When 
the object is in the hitting zone the munition is brought into 
effect either by the operator or the proximity sensor. It can be 
brought into action by radio or a wire.

After the munition has left the ground by means of a motor 
and reached the predetermined altitude the combat unit goes 
off launching two phases: dispersion of the submunitions by 
burst or proximity initiation.

The board program-command unit is designed to display 
operation cyclogram of the munition.

Prior estimate has proved that to perform a standard task (to 
defeat group targets on large areas) new ammo expenditure is 
two or even three fold lower than that of the conventional ones.

The application of ammunition with a wide hitting zone on the 
controlled explosive area will ensure the following tasks:

- state border protection;
- protection of the seashore (islands) against assault;
- troops positions and crucial facilities (Atomic Power

ss 1345 Land mines
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flBOiiHbie TexHonorwn Dual-use technology

t = 0,6 s t= 0,7 s

TnnoBas BMAeorpaMMa <£yHKUMOHMpoBaHna ôoenpnnaca
(1,2,3- <t>a3bi CTapTa 5H n3 rpyHTa; 4 - cpaôaTbiBanne paapbiBHoro 3apsaa EH 
u pa36poc SoeBbix aneMemoB)

Typical videogram of the munition operation
1,2, 3 - phases of leaving the ground; 4 - bursting charge initiation 
and submunitions dispersal

MecTO Soeeoro uexypcTBa, OesonacHocTb /yin cbomx bomck 
m MwpHoro HaceneHua. Boenpunacw He nonayaiOT noy orpa- 
hmh6hma MexyyHapoAHbix kohbohumm m npoTOKonoB no 3a- 
npeiyeHmo npoiMBonexoTHbix mmh.

B 3aK/iiOHeHne cneuyer OTMeTHTb, hto HauSonee ueneco- 
o6pa3HbiM npeacTaeneeTca axcnnyaTauMA OoenpnnacoB b 
cocTase MobunbHoro KOtvinneKca. 3tot KOMnneKC BKAiOHaeT 
b ce6e MaiuuHy Soesoro npuivieHeHMA, oSopyaoBaHHyio ycT- 
POmctbom ana bypeHMA uiypcfroB m npn6opawn ynpaB/ieHMA 
SoenpunacaiviM.

Ha aBTOMawMHe noBbitueHHOM ppoxoahmoctm «Ypan» 
CMOHTHpoeaHbi bypoeaA ycTaHOBKa, oGecneHHBatomae coa- 
aaHkie ujyp0oB arm paaiviemeHun boenpunacos, noubeMHbiM 
KpaH ana norpysKH h ycraHOBKu 6oenpnnacoB, nnaT0opMa, 
Ha KOTopoii pasMetuatOTCH niecTb 6oenpnnacoB, a TaKxe Ka- 
bMHa ane pa3MemeHMA CMCTeMbi ynpasneHue w oOcnyxuea- 
foiuero nepcoHana.

Hcnonb3OBaHne yxaaaHHoro 
MobwnbHoro KOMnneKca no3BO- 
nwT coayaTb npuHyunna/ibHO ho- 
Bbie BO3MOXHOCTM /VIA OXpaHbl 
rocyyapCTBeHHbix rpaHMU, bobh- 
Hbix n rpaxyaHCKHX ocoôo Bax- 
Hbix obveKTOB, 3amnTy Teppwo- 
pMM OT TeppOpUCTOB. H KaK 
cne/jCTBue, hosbohmt C3koho- 
MUTb ôoribujkie cpeycTBa npu 
oôycTpoücTBe rocyuapcTseHHbix 
rpaHwy, oôecneMMT beaonac- 
HOCTb cTpanbi, ocoôeHHO Ha rpa- 
HMqaX B CJlOXHblX npMpOflHblX yc- 
J1OBMAX.

Stations, military camps, dams etc.) 
security;

Munitions of the new type are 
designed to perform the tasks men­
tioned above.

Troops positions and facilities secu­
rity can be carried out either in an sta­
tionary or temporary mode, with the 
operator's manual command to bring 
individual or group munition into 
action.

Wire control is applicable when the 
stationary mode is in use. The muni­
tions are set in ready wells encased 
with wood, concrete, or metal in one 
ore two lines far enough from the 
guarded object. The wire is to be dug 
in not less than 0.5 m deep.

Radar control method is more con­
venient when the temporary mode is 
question. The munition is set going by 
the current impulse produced after the 
command acquisition.

An area control implies munition set­
ting and application to inflict maximum 
damage on the enemy personnel and 
equipment while moving. They can be 
set in the security or even forward 
edge of the battle area to disrupt 
enemy deployment. They also can be 
set in the rear area of the own forces to 
prevent its seizure by the enemy.

Performing security the following 
peculiarities should be taken into con­
sideration:

- individual munitions controlled at 
maximum ranges;

- munitions with proximity fuses;
- feedback path to control munition 

combat an safety mode;
- maximum deepness of the munition setting.
In compliance with the expectations only 10 % of the area should 

be screed (5-6 munitions per square km) to ensure its control.
New ammunition has a number of advantages that permit:
- to considerably reduce munition expenditure;
- to reinstall them to the new security area;
- to ensure safety for the own troops and local population.
This type of munitions is not prohibited by international con­

ventions and protocols banning antipersonnel mines.
In conclusion it is fair to mention that mobile complexes 

considerably raise the effectiveness of munition employment. 
The complex comprises a technical support vehicle, equipped 
with dug pit boring assembly and control unit.

The complex comprises an Ural cross-country truck with the 
necessary equipment mounted on it. Among them are: a 
drilling unit that ensures dug pit boring; a crane to load and 

install ammunition; a platform 
with six munitions; a cabin for 
control unit and technical support 
personnel.

The complex is designed to 
provide improved capacities to 
secure state borders, military and 
civilian key objects, territory 
against terrorist attacks, thus 
sparing financial assets spent on 
border arrangement, ensuring 
the state’s protection, especially 
in conditions of complicated nat­
ural environment.

, Knacc 134SMHxeHepHbieMMHbi
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KOHBEPCMfl B nPOM3BOßCTBE
TBEPflblX PAKETHbIX TOHJ1MB
M nOPOXOB

KOHBepCUflBnpOH3BOflCTBe
TBepAbix paKeTHbix TonnuB n nopoxoB

Conversion in production 
of solid propellants and powders

(oryn «<pluit «cok¡3») (FGUP FTsDT Soyuz)

KoHBepcMOHHbie paöoTbi opoboastca b 0LWT «C0103» no 
HecKOJibKMM hsopobaohwam:

- C03/iaHne Ha cymecTBytomnx nopoxax hah TPT (mam ux 
MOfln<t>HKau,nAx) npoflyKUMM rpaxflaHCKoro h33H3M6hma;

- pa3pa60TKa Ha Sase npoMbiiVAeHHori TexHOAormi nopo­
xoB h TPT HOBbix TexHonorHvi npon3BoacTBa rpawaHCKoii 
npoayKUMM c MaKCMManbHbiM ncn0Ab30B3HueM cymecTByio- 
mero oöopyflOBaHMA m npon3BOACTBeHHoro nepconana;

- yTnnn3at4MA ycTspeBiuwx, CHUMaeMbix c soopyxeHMA no- 
poxoB M TPT c MaKCHManbHbiM yaeroM 3kohommh6ckoìì uene- 
COOÖpaSHOCTM M OKOAOTHHeCKOCi 6e3OnaCHOCTH.

Kcnonb3OBaHne nopoxoB m TPT no npAMOMy HasHaaeHMio (b 
pexuMe ropeHMA c peanuaauneii TennoBoui m KMHeTHHecKOid 
3Heprnn) Hanôonee penecoo6pa3HO /via coxpaneHHA ksk npo- 
M3BO//CTB HCXO/JHOrO CbipbA M npOMblLUAOHHOCTH nopOXOB M

FTsDT Soyuz develops several areas of conversion:
- developing civilian production on the basis of existing pow­

der or solid propellant (or their modifications);
- developing new technologies of manufacturing civilian pro­

duction on the basis of industrial technologies for powders and 
solid propellants using mostly the existing equipment and 
workforce;

- disposal of old-fashioned and decommissioned powders 
and solid propellants with maximal economic efficiency and 
environmental safety.

Using powders and solid propellants for direct purposes 
(burning with release of thermal and kinetic energy) is most

Domck m pa3BeAKa noneaHbix MCKonaeMbix
Prospecting and exploration

TPT, Tax h HayHHO-TexHMHecKoro noTeHUM- 
ana aaHHori OTpacAM 6oenpnnacoB. Oahb- 
Ko c<t>epa npuiMeHeHMA b HapoAHOM xo- 
3AkiCTBe co3ßaHHbix /vis BoeHHbix peAeCi 
nopoxoB h TPT BecbMa orpannnena. floa- 
TOMy nepBOCTeneHHoe SHaseHMe npnob- 
peiaiOT paöoTbi no MOAH<t>nKapnn nopo­
xoB u TPT c AOCTMxeHnew Tex hah UHbix 
cneuwaAbHbix cbohctb, oöecneHMBaiomnx 
C03ßaHne na nx ocHOBe npoAyKUHu, He 
HMeioujeii anaAOTOB BHyrpn CTpaHbi h 3a 
pybexoM.

nna3MeHHbie TonnwBa n MTA-rene- 
paTopbi

B cpaBHeHwn c oöbiHHbiMu öbaahctht- 
HblMH paKeTHbIMn T0DAHB3MH A3HHblH 
KAaCC TOnAHB OTAHHaeTCA BblCOKHM H3- 
noAHenneM nopoiiiKOo6pa3HbiMU komho- 
HeHTaMM (Al, Al-Mg, CsNOr, KNOs), Bbico- 
khmh TeivinepaTypoii n SAeKTponpoBOA- 
HOCTbio npo/jyKTOB cropaHnA (ao 3900 K).

Pa3pa6OT3HHaA npOMblHJAeHH3A TeXHO- 
AOTMA nO3BOAA6T M3rOT3BAMB3Tb SSpAßbl 
AHBMeipoM AO 600 mm Ans MTA-reHepa- 
TopoB pa3AHHHoro Tnna. BbicoKas sackt- 
ponpoBOAHOCTb npOAyKTOB cropaHnA 
3THX TO0AWB, OpeBOCXOASlAaA 3A6KTP0- 
npOBOAHOCTb paKeTHbix TOnAHB b 105 pa3, 
no3BOAnna C03AaTb reo4>M3MHecKne MTfl- 
renepaTopbi c Mou/HOCTbio 10-100 MBt 
(«riaMHp-1», «flaMnp-2», «ŸpaA», «Xn6n- 
Hbl» M AP ), KOTOpbie 0O3B0AAIOT CyU/eCT- 
BeHHO pacujuipHTb BO3MOXHOCTH reoct>n- 
3WH6CKMX nccAeAOBaHHü, oöecneHHBaA

rhyÓWHa 3OHAwpOBaHns, km 
Probing depth, km

MHD 
N=16MBt

N=0,2 MBt 
Electric explo­

ration 
N=0.2MW

Pa3BeflKa nonesHbix 
MCKonaeMbix 
Prospecting

PaAHyC 3OHAWpOBaHHA, KM 
Probing radius, km

Mrfl /bo
MHD / 00

' *
3heKTpopa3aeaKa 
Electric exploration

3aTpaTbi Ha 1 km noroHHbiii 
Cost per line km

p<t>MrA 
MHD

P<î> CetiCMHKH 
Seismic

nporHO3 m npeAynpex^eHne 3eMneTpaceHMM 
Earthquake forecasting and warning

OTpaxeHHbivi cwrHaji 
c w3MepeHwew 
conpoTHBBennfl 
nopoflbi
Reflected signal: 
contains rock resist­
ance data

MTA 
MHD

npOTHQ3 
aewnerpficeHnii 
Earthquake fore­
casting

OTpaxeHHbiui cwrHan 
c w3MepenueM 
conpOTUBneHWA 
nopOAw
Reflected signal: 
contains rock resist­
ance data

CyanyKLiHq
Sudduction

n birra I 
Platfor

Bo3BpaT aweprnw c 
yßennHeHweM b 10e pa3 
Energy back flowx10r'

npeAynpexaeHwe
3eMneTpRcewnii 
Earthquake warning

rinwTa II 
.-Platform II
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ßBOÜHbie TexHonorwH Dual-use technology

myÔMHHoe aneKTpoMarHMTHoe sot-mupoBawie 36mhoíí Kopt>i 
npM paaeeflKe nonesHbix ncKonaeMbix, b tom nwcne Ha Mop- 
CKHx wenbcjjax, h fl,onrOBpeMeHHOM npomoae 3eMneTpnceHwii.

EbiCTpoAeñcTByioiuMe noxapoTyiuaiuvie reHepaTopbi wh- 
mökipyiOLuero ™na

Oahhm h3 HawSonee pesynbTaTWBHbix HanpaBneHwii koh- 
BepCMOHHblX paÔOT B OÖTiaCTH HOpOXOB M TPT ABMPHCb MCCJie- 
aoBaHMH no MexaHH3My ropeHuia, b sacTHOc™, no obpsiBy 
penHbix peaKijHki ropenna b nnaMeHHori 3OHe. Ha ocHose 
SecnnaMeHHbix ap™nneptiiiCKMX nopoxos ut 6annncTnTHbix 
TonnnB AH9 aBwaquoHHbix paxeT b TeHeHwe 1990-1995 rr. 6bi- 
nu co3flaHbi cnepHaabHbie noxapoTyujaiune cocTaBbi, rene- 
pnpyiou4ne b pexHMe ropenwa aapo3onb c bucoxum coaep- 
xaHM6M aKTMBHpOBaHHOrO HHTWÔMTOpa.

PaapaöoTaHHbie Ha 3tow base a3po3oneo6pa3yxjmne co- 
CTasbi (AOC) Tuna (IT 6nn3xw no TexHonorwHecxMM cbohct- 
BaM x BPTT n nepepaöaTbiBaiOTCfl no unaTHOñ TexHonornn 
3THX TonnwB. Ohh obnanaoT Bbicoxoti uHrn6npyK)U4eü 3<|x|>e- 
KTMBHOCTblO HO OTHOLUeHMIO X J1BX 14 Ta33M 
(0,02-0,03 kt/m3), hto oohtm Ha nopaaox npesbiuiaeT uhcmóm- 
pyiomyio 3<Jx|>eKTHBH0CTb JiynujHx 4>peoHOB.

OönacTH npuMeHeHMH cpe^cTB noxapoTyiueHMa
Areas of application

KaöenbHbie inaxTbi h 3/iexTpnMecKne
CTaHUMW
Cable chambers, power plants

' MbpCKOM M peHHOti TpaHCnOPT 
, Sea and river transport

3nexTpnHecKwii rpaHcnopr 
Electric transport

rapaxHue noMemeHus

KoMnbiOTepbi, panno- w 
reneannaparypa 
Computers, radio and TV sets

AenauMOHHaa n bpOHeraHKOeas 
rexHWKa
Military aircraft and armor

advisable for preserving both manufacturing and industry of 
powders and solid propellants and scientific and technical 
potential of the ammunition industry. But the scope of pow­
ders and solid propellants made for military purposes is very 
strict in civilian use. This explains the importance of 
research for modification of powders and solid propellants, 
targeting special features leading to internationally unri­
valled products.

Plasma propellants and MHD generators
In comparison with usual ballistite rocket propellants, plas­

ma propellants are remarkable for high content of powdery 
ingredients (Al, Al-Mg, CsNOs, KNO), high temperature and 
electric conductivity of combustion products (up to 3,900K).

The existing industrial technology enabled the production of 
charges up to 600mm in diameter for various types of MHD 
generators. High electric conductivity of combustion products 
of these propellants, higher than that of rocket propellants by 
factor of 105, has led to geophysical MHD generators with a 
power of 10-100 MW (Pamir-1, Pamir-2, Ural, Khibiny, etc.). 
The generators considerably expand geophysical research 
opportunities ensuring deep electromagnetic probing of 
Earth’s crust in mainland and offshore explorations and long­
term earthquakes forecasts.

Fast-action inhibitory firefighting generators

One of the most effective conversion dimensions in powders 
and solid propellants has 
been research into combus­
tion, in particular the break­
down of combustion chain 
reactions in the flaming area. 
In 1990-1995, special fire­
fighting compositions were 
developed on the basis of 
artillery flashless powder and 
missile ballistite propellant. In 
the burning mode, those 
compositions generate 
aerosol with high concentra­
tion of activated inhibitor.

Aerosol-generative compo­
sitions (PT series) developed 
on that basis have character­
istics similar to rocket solid 
propellants and are recycled 
as the propellants. They are 
characterized with higher 
inhibitory effectiveness com­
pared to flammable liquid and 
gases (0.02-0.03 kg/m3), 
which is significantly higher 
than the inhibitory activity of 
the best kinds of freon.

FTsDT Soyuz has devel­
oped and produces over 30 
types of MAG and Purga fire­
fighting aerosol generators 
(0.02kg to 10kg of aerosol­
generating composition).

The generators have been 
well tested and certified in 
Russia, Australia, U.K., former 
Yugoslavia, and other countries.

Fire-fighting aerosol gener­
ators are designed for active 
fire suppression and prevent­
ing explosions in airproof and 
partly open objects:

- production areas, storage
rooms, garages;

- vehicle engine, instrument
and luggage compartments;
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KoHsepcMR b npou3BOflCTBe TBeppbix paKeTHbix TonriMB m nopoxoB Conversion in production of solid propellant and powders

MexaHU3M BspbiBonoflaBneHnn
Blast relief mechanism

BapbiBono/iaBHTenb
Blast relief system

SloKasiu3auH9
M npeflynpexASHne espiaos 
b raso- M nbineBoaaytuHbix 
BspbiBoonacHbix cpeAax

Blast prevention and relief in 
gas/air or dust/air explosive 
media

- petroleum and natural gas 
sites, etc.

Prevention of explosions
Generators featuring super­

sonic velocity of aerosol outflow 
have been developed, which 
ensure inhibitory of highly explo­
sive powder/gas/air medium at 
the moment of heat source rise

cbLVIT «C0103» paspaöoTan n ocyutecTBnaeT cepniiHoe 
npon3BOACTBO 6onee 30 tupob renepaTopoB orHeTyujainero 
aapO3onn «MAr» m «liypra» c Maccoíí aaposonboópaaytome- 
ro cocTaea ot 0,02 ao 10 kc

renepaTopbi wnpoKO ncnbiTaHbi n cepTucJtnunpoBaHbi b 
Poccmm M 3a pyöexoM (b ABCTpanmi, BennKo6pnTaHnn, lOro- 
cnaBMn ri flp.).

renepaTopbi orHerytuaunero aapoaona npeAHasHaneHbi arm 
onepaTnBHoro no/iaBneHMH noxapoe n npe/toTBpatneHnn 
B3pbiB0B b repMeTHHHbix M H3CTHHH0 OTKpbiTbix oßbeKTax:

before the moment when the process speed reaches a dan­
gerous threshold.

Approximately 0.3 seconds earlier (the time when the burn­
ing speed in the source has not yet changed significantly) the 
dangerous volume is already inhibited and the fire is brought 
under control.

Smokeless fireworks

Compositions used in regular fireworks in Russia and abroad 
are pyrotechnic (made on the basis of inorganic powdery ele­
ments) and generate acids in the process of burning. This

- n P O M 3 B OACT Be H H bl e, 
CKJia/iCKwe w rapaxHbie no- 
MeiueHMA;

- flBuraTeAbHbie, npwöop- 
Hbie n öaraxHbie otcgkh Bcex 
bhaob TpaHcnopTa;

- OÖbCKTbl HetjxTHHOki M ra3O- 
BOñ npOMblUineHHOCTM M AP-

BapbiBonpeAynpexfleHne
Co3flaHbi renepaTopbi co 

CBepX3ByK0B0Ü CKOpOCTblO 
MCTeneHna aaposona, o6ec- 
neHUBatomne MHrn6npoBa- 
Hwe B3pbiBOonacHoii nbinera- 
3OBO3AytUHOW cpeflbl B MO- 
M6HT BO3HHKHOBeHMH OMara 
3aropaHMH ao MOMema Ha- 
pacTaHua ckopocth npopec- 
ca flo onacHoro npeflena.

npn6nM3MTeobHO 3a 0,3 c, 
to ecTb 3a Bpetvia, Korna cko- 
pocTb ropeHna b onare bo3to- 
paHua n3MeHwnacb eme Hecy- 
mecTBeHHO, BspbiBOonacHbiñ 
oôteM yxe nHrn6npOBaH m 
noxap nnKBMflupoBaH.

Be3AbiMHbie «heiiepsepKn
Kcnonb3yeMbie b luraTHbix 

0ekiepBepKax cociaBbi KaK y 
Hac b CTpaHe, Tax m 3a pybexotvi AB/iaiOTca nupoTexHUHecxw- 
MM (Ha ocHose HeopraHHHecKMx nopouiKoobpasHbix komoo- 
HeHTOB) n b npouecce ropennn obpaayiOT OKMcnbi. BcneACT- 
Bue arerò npo/ionxMTenbHbie n HacbitueHHbie noxasbi 4>eiiep- 
sepKOB Ha nnpoTexHMHecKOii ocHose conpoBoxßaiOTca Bbi- 
COKUM AblMOBblM 3C|>4>eKTOM, CHMXatOLUHM HaCbllUeHHOCTb 
UB6T0B h 3penmuHOCTb <J>eiiepBepKa b uenoivi.

PaspaôoTaHHbie b (PLIAT «C0103» h HWHflX (r. CepmeB flo- 
cafl) Ha ABoiiHOki ocHose (HUTpaTbi uennio/io3bi m ronuepHHa) 
UBeTonnaMeHHbie w <t>opcoBbie cocTasbi OTAHHaiOTca öotibweii 
HacbimeHHOCTbio LABeTa h yivieHbtijeHHbiM AbiMOBbi/ieneHMeM.

npoMbiuuieHHaa TexHonorna hobbix 4>eííepBepoMHbix ane- 
MeHTOB ôasupyeTca Ha mTaTHOü TexHonorun BPTT n no3sonaeT

ManoAbiMHbie <t>eüepBepKn 
Low smoke fireworks
L|BeTonna3MeHHbie n 0opcoBbie 0eiiepBepoHHbie cocTaBbi w nupoaneweHTbi Ha hx ocHOBe aar scex Twnoe 4>eiiepBepKOB 
(HaaeMHbix, napKOBbix, BbicoTHbix).
Hosbie <t>eiiepBepKM - peaxoe ynywujeHwe cbomctb b cpaBHOHww c KnaccwnecKHMw nnpOTexHWMecKHMw 4>eiiepBepKaMw. 
Plasma and force firework charges and firework-based pyroelements for all types (ground-based; park; aerial) of firework 
operations.
Innovative fireworks represent a qualitatively new type of product compared to conventional pyrotechnical systems.

nOKasaTBAH AMMHOCTM, MF/r 
Smoke, mg/g

______________

HacbmjeHHOCTb usera nnaMemi, % 
Flame hue, %

56

95

KnaccwMecKwe nupoTexunMecKMe Houbio öa/mucruiHbie
Classical (pyrotechnical) Innovative (ballistite)

Hosbie 4>eiiepBepKM 
Innovative fireworks

50 HOMeHKnaTyp
50 types

HaseMHbie 
ground-based

napKOBtie 
park

BblCOTHbie 
aerial

KnaccMMöCkne nupowxHUMOCKUß Hoowc OannucTMiHbie
Classical (pyrotechnical) Innovative (ballistite)

*<t>OHTaHbt“ c BbicoToii HoBwe GecconnoBwe HaMeneHue ueeia
noAbOMa 0aKena ao 10 m h SecKopnyctiwe komcim nnaMewu <J>ewepBepKa 

Fountains w paxeibi ao 5 paa
(up to 10m high) New nozzle-free In-air color change

and caseless comets (up to five times)
and rockets

leads to smoky performance if firework action is long enough, 
which decreases the visual effect.

Color-flame and phosphorous compositions developed by 
FTsDT Soyuz on the double basis of nitrate cellulose and glyc­
erin are remarkable for richer color and lower smoke emission.

Industrial technology of new firework elements is based on 
regular rocket solid propellant technology and enables the 
production of pyroelements of 3mm to 120mm in diameter - 
the whole range of modernized fireworks from those used in 
entertainment parks to high-altitude ones.

Detonation diamonds

In the early 1990s, FTsDT Soyuz developed a special detonat­
ing composition on the ballistite basis. It had high detonating
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flBOMHbie TexHonorwH Dual-use technology

nonyuaTb c Bbicoxoü nponsBOflmenbHOCTbio b HenpepbiBHOM 
pexuMe nnpoanewieHTbi .QnaMeTpoM ot 3 mm ao 120 mm, hto 
oxeaTbiBaer Becb Anana3OH MOAepnnanpoBaHHbix 4>eriepBe- 
pOHHblX M3Ae/lMli, OT napKOBblX AO BblCOTHbIX.

AeTOHauMOHHbie amviasbi
B cpU/JT «Coto3» b Hanane 90-x toaob 6bin paapaboTaH cne- 

UuanbHbiii fleTOHnpytomuCi cociaB Ha bannncTnTHOii ochobc 
c BbicoKHM ypoBHeM AeTOHapMOHHbix xapaxTepwcTux (CKO- 
pOCTb aeTOHaUMM AO 8,2 KM/C, KpMTMHeCKnti AH3M6TP - 3 MM, 
AasneHne b AeTOHaunoHHoCi Bo/iHe - bonee 28,0 ma). Pa3- 
paboTaHbi TexHoaornHecKMM npouecc nonyMenna aroro ee- 
uiecTBa no TexHonoruw bannucTMTHbix nopoxoe n ycTaHOBxa 
no npOM3BOACTBy B3pblBHblX anMa3OB, BKTIIOHaiOlAae B3pblB- 
Hyio KaMepy u ycTpoiicTBa ohuctkh npoAyxTOB AeTOHapun ot 
rpa<t>HTa, MeTannuHecxwx npuMecen n lunaxos.

nonynaeMbiii anMa3Hbiii nopotiJOK UMeeT <t>paxunoHHbiri 
cocTaB MeHee 2 mkm, nnxHOMeTpuiHecxyio nnoTHOCTb - 
3,2-3,4 t/cm3 u coAepxanne ochobhoto BemecTBa bo.nee 
97,5 %. C ncnonb3OBaHneM stoto nopoujxa paapaboTana 
TexHonorne M3roTOBneHna anMaaHO-abpaawBHbix tiuiu<t>o- 
Ba/ibHO-nonnpoBanbHbix KpyrOB Ha nonnMepHoii ochobb.

yTminaauna apTnnnepnficKHx nopoxoe m paxeTHbix torhhb

HaKonneHHbie aanacbi apTminepnvicxMX nopoxoe n paxeTHbix 
TonnnB b anaHMTeribHOM xonunecTBe noAnexar yTnnn3au,MU.

Hanbonee onTMManbHbiM cnocoboM yrunn3au,ni/i eenaeTcsi 
npon3BOACTBO Ha nx ochobc npoMbiujneHHbix BB (FIBB).

OUn,T «CoiO3» paspaboTaH pnA riBB Ha ocHoee yrn/in3npy- 
eMbix nopoxoe n TPT (koh- 
BepcnoHHbie FIBB):

- rpanyrinpoBaHHbie - rpa- 
Hnnopbi (BF1 -1,Bfl-3, BflC-1, 
BnC-2, BM);

- MOHO/lHTHbie - A6T0HM- 
pyiomne cePicMHHecxne 3a- 
pAAbl (fl3C), CKBaXHHHbte 
(3CB), uiauiKH-AeTOHaTopbi 
(LUflB)nAP.;

- BOAOCOAepxaiAMe - rens- 
nopbi.

KaxAbiM bma KOHsepcnoH- 
Hbix FIBB nMeeT cbom npenMy- 
mecTBa h HeAOCTaTxn m noa- 
BonneT yru.nl/i3i/ipoBaTb onpe- 
AeæHHbiü cneKTp aprnnne- 
PI4MCKHX nopOXOB H paxeTHbix 
TOnjinB (no XMMMHeCXOMy co- 
CTaey m Macca-rabapMTHbiM 
xapaxTepncTnxaM ). 

characteristics (the speed of 
detonation up to 8.2 km per sec­
ond, cutoff diameter - 3mm, 
pressure in detonation wave - 
over 28.0 GPa). An engineering 
procedure for the production of 
that substance on the basis of 
the technology for ballistite pow­
ders was developed, and a facil­
ity for the production of explo­
sive diamonds was made. The 
facility included an explosion 
chamber and devices for the 
refinement of detonation prod­
ucts of graphite, metallic admix­
tures and ash.

The resulting diamond dust is 
below 2 pm in breakup, 
3.2-3.4 g/cm3 in bottle density, 
and has more than 97.5% of the 
main substance. A technology 
using that powder, designed for 
producing diamond-abradant 

polymeric grinding-and-polishing discs, has been developed.
Disposal of Artillery Powder and Rocket Propellants

Stored stock of artillery powder and rocket propellant 
(Government Reserve and arsenals) is to be disposed of in large 
quantities. The most suitable 
way of disposal is producing 
industrial explosives on the basis 
of decommissioned products.

FTsDT Soyuz has developed a 
number of industrial explosives 
on the basis of disposed powders 
and solid propellants (Conversion 
Industrial Explosives):

- granular- granipors (BP-1, BP-3, BPS-1, BPS-2, BM);
- monolithic - detonating seismic charges, hole, detonating 

cartridges, etc.;
- water-containing - gelpors.
Every type of converted industrial explosives has its own 

advantages and disadvantages and enables the disposal of a 
certain range of powders, artillery powders and rocket propel­
lants as well as solid rocket propellants (according to the 
chemical composition, weight, and dimensions).

npoMbiiuneHHbie BB Ha ochobb CHUMaeMbix c BOopyjxeHwn 
apTH/inepwiicKMX nopoxoe h 6annncTMTHbix paxeTHbix toh/ihb 
Industrial explosives based on decommissioned artillery 
powders and ballistite rocket propellants
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TEXHOJlOrMH PEMOHTA
orHEynoPHbix «pytepobok

urjjrjs

TexHonorwsi peMOHTa 
orHeynopHbix cpyTepoBOK 
MeTOflOM BbicoKOTeMnepaTypHoii 
KepaMUHecKoii CBapKn

(<pryn »(Pl^t «cok>3»)

ripoöneivia coxpanHocw orHeynopHbix cfiyiepoBOK b npo- 
MbiwneHHbix neiax MeTannyprnn w kokcoxhmhh peiuena b 
paMKax co3flaHHoro b MHCTmyre hoboto HayHHoro HanpaBne- 
Hwa - BbicoKOTeMnepaTypHoii KepaMnsecKori ceapKW (BKC).

CwHTea orHeynopHbix MaiepwanoB He b naöopaTopHbix yc- 
noBWBx, a HenocpeflCTBeHHo Ha Mede 3KcnnyaTauun, b ßew- 
CTByiomeii kokcoboO, CTeKJiOBapeHHOii nenn, MerannyprriHe- 
CKOM arperaTe - peniaeT saflain onepaTWBHoro bocct3hob- 
neHMA noBpe>K/ieHHOii 4>yiepoBKn, npoanesaeT xn3HeHHbiti 
UHKJi nein.

CymHOCTb TexHonorriM BKC coctoht b tom, hto cneuwa/ib- 
HO nofloSpaHHbiii nopoiuKOoSpasHbivi peMOHTHbiti Marepwan 
CTpyeii KHcnopofla noßaeTca Ha noepexAeHHoe Mecro nenn 
npH ee paboneii TewnepaType (800 °C h Bbiwe). B pesyribiare 
BbicoKO3K3OTepMMHecKoîi peaxunw ropenwa (TewnepaTypa 
Bbitue 2300 K) Ha CTeHKe nenn nponcxoflHT pacnnaeneHMe 
0yTepoBKn h peMOHTHoro MaTepwana h mx coBMeCTHaa Kpw- 
CTannw3aunA. nonyHeHHan «sannaTa» no xmviMHecKOMy, mm- 
HepanorMHecKOMy cociaBy w 4>n3HMecKHM CBoCiCTBaM wfleH- 
TMHHa ochobhoîî <t»yrepoBKe. Oóteivi peMOHTHpyeMoro fle<J>e- 
Kia Moxeï floCTHraTb HecKonbKMX KyÔMHecKwx MeipoB.

HawöonbiiieM 34>4>eKT TexHonomA BKC npwoßpeTaeT npw 
ncnonb3OBaHHM b nenax HenpepbiBHoro uuKna, Tax KaK no3- 
BonseT npon3BOflWTb peMOHT 6e3 ocTaHOBKM nenn.

Co3flaHbi oôopyflOBaHkie (ycTanosKH) KepaMMHecKOìi csap- 
KM, peMOHTHbie cocTaBbi, pa3/inHHoe BcnoMorarenbHoe 060- 
pyflOBaHwe ans npoBeAemia peMOHTa.

TexHonorna BKC BBnaeTCA npoMbiwneHHOii, ncnonb3yeTca 
Ha pw MeTannyprMHecKMx KOMÖMHaTOB; oSopyaoBaHwe h 
MaTepua/ibi BbinycxaioTCA cepwidHO.

High-temperature 
ceramic welding 
of refractory 
lining

(FGUP FTsDT Soyuz)

The problem of refractory lining maintenance in industri­
al metallurgical and coke chemistry furnace has been 
solved within the framework of a new scientific direction 
developed at the institute - High-Temperature Ceramic 
Welding (HTCW).

Refractory materials fusion not in laboratory conditions but 
in the real production process, in coke, glass-melting, and 

metallurgical furnace has 
solved the problem of defect­
ed lining reconstruction and 
service life extension.

HTCW technology consists 
in oxygen flow spraying spe­
cial powdered repair material 
on the damaged area with its 
working temperature 800 °C 
and higher. As a result of the 
highly exothermic combus­
tion reaction the temperature 
exceeds 2300 K melting both 
the lining and the repair 
material followed by their 
crystallization. The patch in 
its chemical and mineralogi­
cal composition and physical 
characteristics is identical to 
the main lining. The volume 
of the damaged area to repair 
may exceed some cubic 
meters.

HTCW technology is espe­
cially effective to be employed 
in a continuous furnace, as it 
is the only way to mend it.

The institute has also devel­
oped equipment (facilities) for 
ceramic welding, repair mix­
tures, and repair accessories.

The technology is designed
for industrial application and
is in use at a number of inte­
grated iron-and-steel works.
The equipment and materials
are produced on the line.

Tpynna 13 Boenpnnacbi, Soeabie sac™ paner w Bapuanarwe aemecraa Group 13 Ammunition and explosives



JlMHEMETATEJlb, YCTAHOBKM
nOMtAPOTyiUEHMH ABTOHOMHblE

= ljjj = ■jjBilù'j.s.»,

JlwHeMeTaTenb
((Dryn «cdlujt «cok>3»)

Starline line thrower
(FGUP FTsDT Soyuz)

JlMHeMeTaTenbHoe ycTpoiicTBo RBABeTCA cnacaTenbHbiM 
cpeflCTBOM, npeflHaaHaneHHbiM an« ncnonb3OBaHna so Bcex 
caysaax, rae npe.a'bflB.nniOTca TpeöoBaHwa k tohhoìì m óbict- 
poìi nolane puh«.

Coctomt M3 BOflOHenpoHMuaeMoro KOHTeìiHepa c pysKoCi; 
nycKOBoro MexaHM3Ma; paxeTbi Ha TBepAOM TonaMBe m jimhb 
(300 M).

npenMymecTBa:
- KOMnaKTHOCTb, HafleXHOCTb KOHCTpyKU,MM, npOCTOTa B 

3KCnnyaTai4MM;
- noBbitueHHaa repMeTMHHOCTb Kopnyca obecnesHBaeT ra- 

paHTMMHblM CpOK XpaHeHMH - 5 B6T;
- B3pbiBo6e3onacHOCTb npn TpancnopTMpoBKe m aKcnnya- 

TapMM (3a euer npHMeneHMH cneunaabHbix reepabix parcer- 
Hbix TonaMB);

- 3KoaorM4ecKaa öesonacHOCTb npn xpaneHMM, axcnnyaTa- 
UMM M yTMaM3aUMM (3a CH6T npMM6HeHMH HaTypa/lbHblX Maje- 
pnanoB).

TaKTHKO-TeXHHHeCKMe XapaKTepMCTMKM

The line thrower is designed for rescue operations on the 
sea to throw a line from one vessel to another or seaboard or 
in reverse to provide tugger or breast line. The line thrower 
is also applicable to rescue people in mountains, from burn­
ing sky-scrapers, during floods, or to cross mountain rivers.

The line thrower includes a launcher and a solid-propellant 
rocket to deliver the line to the target. The Starline meets all 
international requirements and is officially commissioned for 
use with sea-going ships.

raöapMTbi, mm:
anaMeTp 235
ZUiMHa 310

Bec (öpyrro), Kr 5
flkiaMeTp /imhh, mm 4
npOHHOCTb JIUHfl, kH He MeHee 2
ÆaribHOCTb CTpenbßbi, m
(npn TMXOM norofle) AO 300

Line thrower dimensions, mm
diameter 235.0
length 310.0

Line thrower weight, kg, no more 5
Diameter line, mm 4
Line strength, kN, no less than 2.0
Line length, m up to 300.0

assi 376 Bu
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nnHeMeiaTenb, ycTanosKU noxapoTyiueHMs aBTOHOMHbie Starline line thrower, fire-control units

YcTaHOBKH noxapoTyLueHHfl 
aBTOHOMHbie TBepAOTonnwBHbie (YriAT)

Independent dry chemical fire-control 
units (IDCFCU)

(d>ryn «gliat «cok>3») (FGUP FTsDT Soyuz)

Ha ocHoae TeepAOTonnMBHbix renepaiopoB m CTeK/ionna- 
CTMKOBblX 6MKOCT6M CTaqMOHapHblX M MOGMJlbHblX GblCTpO- 
aewcTByiomMx paspaGoTaHbi aBTOHOMHbie ycTaHOBKM xmako- 
CTHoro noxapOTytueHMA noxapos K/iaccoB Am B.

ripoeKTMpoBaHne ycTanoBOK n rasoreHepaiopoB npoM3Bo- 
Annocb m3 ycnoBMA oSecneneHMst seTbipbMA TMnopa3MepaMM 
eMKOCTeii pacxoflOB xmakoctm ot 0,02 ao 250 n/c.

OTflMHMTenbHblMM OCOGeHHOCTAMM pa3pa6OTaHHblX aBTOHOM- 
Hbix ycTaHOBOK noxapOTyiueHMA ab/iaiotca BbuecHeHMe orHery- 
watnero eeiqecTBa noA AencTeneM noBbitueHHoro abbaohma b 
eMKOCTM npM cpaSaibiBaHMM rasoreHeparopa, nocTOAHHaA ro- 
TOBHocTb k paSoTe b TeneHMe 10 ne?, BbicoKaa HaAexHOCTb, 6e3- 
onacHOCTb m npocTOTa 3KcnnyaTau.nn, paGorocnocoGHOCTb b 
onacHbix cpeAax, MHoroKpaTHOCTb ncnonb3OBaHun.

yCTaHOBKM MOryT npMMeHATbCA KaK B KaneCTBe aBTOHOMHO- 
ro orHeTyuiMTejia, npMBOAnMoro b AeuCTBne epynnyio, Tax m b 
coseTaHMM c cncTeMaMM MHAMKapMM 3aropaHMM m aneMeHTa- 
mm noxapHoíí aBTOMaTMKM. B 3tom cnyiae CMCTetvia noxapo- 
TymeHMfl oGecnenMBaeT:

- aBTOMaTMuecKoe oGnapyxeHMe osara 3aropaHMA asthm- 
KaMM nnaweHM c BbiAaseii ynpaBAAiotAMX cnrHa/iOB b yaeA 
MHMAMMpoBaHMn rasoreHepaTopa;

- aBTOMaTHsecKyK) noAasy boabi mam APyroro orHeTywatAe- 
ro BeiuecTBa b 3au4MiAaeMyio 3OHy sepes 0,5-1,5 c;

- aBTOMaTMsecKyio BbiAasy CMTHana b noxapHoe Aeno m b 
CHcreMy ynpaBneHMs TexHonorMsecKMM npoueccoM, b koto- 
Pom  aaropaHMe, aaa ero oct3hobkm.npoui3oiu.no

Yctshobkh oSbeMOM 2000 m 7500 amtpob, pa3MemeHHbie 
Ha BHeiuHeii noABecxe BepToneTOB Mm-8MT, Mm-17, Ka-32, 
Mm-8T m Mm-26, Moryr npMMeHATbCA KaK HanopHbie cnMBHbie 
ycTpoMCTBa (FlCy) boahoto m neHHoro noxaporyiueHM« npn 
nMKBMAauMM necHbix noxapos, noxapoB b BbicoTHbix sashmax 
M HOCJieACTBMM TeXHOreHHblX K3T8CTpO<t>. npM 3TOM BpeMH 
TyiueHMe necHoro noxapa c BO3Ayxa nyreM opokasakm 3a- 
rpaAMTenbHbix nonoc yMeHbiuaeTCA b 3-4 pasa, a aamhb no- 
nocbi, npoKnaAbiBaeMOM sa oamh camb, yseriMSMBaeTcn b 3-5 
pas no cpaBHeHMio c ycrpoMCTsaMM cboGoahofo cambs.

ripoMSBOACTBeHHaa Gasa OU, LIT «Cotos» oGecnesMBaeT u3ro- 
TOBneHMe eMKOCTeii ms CTeKAonnecTHKOB oGbomom ot He- 
CKOAbKMX AMTpOB AO A6CATK0B TbICAH AMTpOB, CHOCOGHblX H3- 
A6XH0 4>yHKpMOHMpoBaTb npn MHoroKpaTHbix HarpyxeHMAx 
BHyipeHHMM AaBAOHMOM C OAHOBpeMCHHblM BO3A6MCTBMeM Bbl- 
cokmx TeMnepaiyp m xmmmhcckm BKTMBHbix pacTBopos orHeTy- 
waiAMx xmakoctcm. BHyrpeHHee noKpbiTMe eMKOCTeii oGecne- 
SMBaeT mx repMeTMSHOCTb npn AAMTeAbHOM xpanenun ornery- 
LuaiAwx xMAKOCTeM m BbtAepxMBaeT MHoroKpaTHoe bosasmct- 
BMe naporasoBOM cmocm c 
TewnepaTypoM ao 25 °C.

COSAaHHbie aBTOHOMHbie 
ycTaHOBKM noxspoTyuueHMA M 
HanopHbie cnMBHbie ycTpoü- 
CTea aba TyweHMA necHbix 
noxapos no cbomm TexHMse- 
CKMM peilieHMAM M 4>yHKI4MO- 
HBAbHblM BO3MOXHOCTAM O6- 
naAaioT npMHUMnManbHbiMM 
OTAMHMAMM m npeMMyiAecT- 
BaMM nepeA MSBecTHbiMM cm- 
CTeMaMM, He mmckdt npo- 
MbltUJieHHblX OTeseCTBeHHbIX 
m sapyGexHbix ananoroB m 
Moryr npMMeHATbCA npaKTM- 
SeCKM BO Bcex OTpaCAAX xo- 
SAMCTBa Poccmm m sa pyGe- 
XOM.

Independent wetting-agent fire-control units for grade A and 
B fire are designed on the basis of dry chemical generators 
and fast-acting mobile and stationary fiberglass tanks.

The units and gas-generators were designed to provide liq­
uid flow of 0.02-250 l/s by four standard tanks.

Particular features of the independent fire-control units are 
as follows: the extinguishing agent is forced out due to high 
pressure provided by the gas-generator, instant readiness 
within 10 years’ time, high reliability, security and usability, 
working capacity in hazardous environment, multiple use.

The units can be used both as a hand-activated independent 
fire-extinguisher, and together with fire indicating systems and 
elements of fire automatics. The latter version provides:

- automatic detection of area on fire by flame detectors, 
generation of pilot signals fed into the initiation unit of the gas 
generator;

- automatic feed of water or another agent in the protected 
area in 0.5-1.5 s;

- automatic signal generation for the fire station and process 
control system so that the latter could stop the process.

Fire-control units with the capacity of 2,000 and 7,500 liters 
externally mounted on MI-8MT, Mi-17, Ka-32, Mi-8T, and 
Mi-26 helicopters can be used as water and foam pressure 
type drains for forest fires extinguishing, fires in high-rise 
buildings, and technogenic disaster control. The time required 
for forest fires extinguishing through control line laying is three 
- four times shorter, and the control line is three-five times 
longer than those achieved when free drain units are used.

The production plant Soyuz manufactures fiber plastic tanks 
with the capacity of several liters to dozens of thousands liters. 
The tanks prove reliable in case of multiple internal pressure 
loading combined with effects caused by high temperature 
and reactive agents of fire-extinguishing liquids. The inner 
coating of the tanks can survive multiple action of steam-gas 
mixture with the temperature of up to 25 °C , and makes them 
leakproof enough to keep fire-extinguishing liquids inside for a 
long time.

The independent fire-control units and pressure type drains 
for forest fires extinguishing have fundamental advantages 
over well-known systems, have neither domestic nor foreign 
equivalents, and can be applied in most fields of Russian and 
foreign economy.
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HEJIETAJlbHblE CPEflCTBA

CneuManncTaMM cbryn «FHnn «Baaanbi» paapaSoiaHbi 60- 
enpwnacbi HeneTa/ibHoro abmctbma, HanonHAeMbie cocTaaa- 
mm Ha ocHoee MppMTaHTOB CN, CS, CR, ana cpeACTB aBnauM- 
ohhom flocTaBKH, ctboabhom apTM/inepMM h MHHOMeTOB, pyH- 
Hbix rpaHaTOMeTOB m pynnbix rpaHaT, Koropbie npeaupMATMe 
TOTOBO HOCTaBTIATb 3aKa3H0KaM.

HeneTajibHbie cpeACTBa MoryT npMMeHATbCA b SoeBbix m 
cnepnanbHbix onepagMAx, tbkmx, Kax aHTWTeppopncTMHecKne 
m MwpOTBopHecKwe onepaijMM, onepapMM no noAasneHMio 
MATexeM, CHMxeHHra acKajiauMw soopyxeHHbix koh4>/imktob, 
onepapMH no ocBoSox/ieHmo 3anoxHMKOB, oSecneHenwo ry- 
MaHMTapHbix mmccmm, b nonMpeMCKMx onepagMAx.

Xota HeneraabHbie cpepcTBa abbaiotca numb AononneHMeM 
K CymeCTByiOUHWM OSblHHblM BHflaM BOOpyXeHHki, HOSBOBAA 
o6ecneHMTb Sonee ujmpokmm BbiSop cpeACTB m rnSKOCTb npw 
hpmhatmm peweHMM KoiviaHAMpaMM, yMeHbtuaa pncK noiepb 
amhhoto cocTaBa m rpaxAaHCKoro HaceneHMA npn BeAeHMM 60- 
eBbix abmctbmm, b HeKOTopbix CMTyapMAx ohm posbojiat npoBe- 
ctm cneponepapMio Tawi, tab npnweneHMe SoenpnnacoB b 
oSbiHHOM cHapaxeHMM H0B03M0XH0 mam Hepenecoo6pa3HO.

OcHOBHbiMM ocoSeHHOCTHMM, npeAOnpeAenAiouTMMM He- 
o6xo/i,MMocTb nanMHMfl He.neTa.nbHbix cpe/jcTB b apcenane 
6opb6bl C TeppOpM3MOM, ABTIAK)TCA: MCKAIOHeHMe MAM MMHM- 
MM3apMA noiepb cpean rpsxAaHCKoro HBceneHMA m amhhoto 
cocTasa noflpaa/ieneHMM, npMHMMSfoipMX ynacTMe b skpmax m 
SoeBbIX fleMCTBMHX; CHMXeHHe KOBMHeCTBa XepTB CO CTOMKOM 
noTepeCi TpyzjocnocoSHOCTH m 3AopoBbA; MCKnioHeHMe mum 
yMOHbiueHMe mutohcmbhoctm paapyweHMH MH<t>pacTpyKTypbi 
xM3Heo6ecneHeHMa m xM3HeAeATenbH0CTM nioAeM; ywieHb- 
meHMe nocneflCTBMM ot psapyujeHMA ycraHOBOK m coopyxe- 
HMM, BblXOA M3 CTpOA KOTOpbIX MOXGT ppMBeCTM K 3K0A0TMHe- 
ckm onacHbiM cMTyauMHM m KaiacTpo<t>aM; yMeHbweHMe co- 
PManbHbix nocneflCTBMM, ppmmmhom KOTOpbix MoryT CTaTb hs- 
pymeHMe MH<J>pacipyKTypbi m noABneHMe xepTB cpe/jM rpax- 
aaHCKoro HaceneHMa; pactuMpeHne bosmoxhoctom nonyne- 
HMA HeoSxOflMMbIX CBOflSHMM O flOATe/lbHOCTM CMP M CpeACTB 
reppopa ot yBenMHeHHoro hmc/is octsbujmxca b xmbbix Tep- 
popMCTOB.

hpMMeHeHMe HeneianbHbix cpeACTB b chspaxohmm cocTa- 
saMM HeneTanbHoro abmctbma (CHJlfl) nosBonaeT BbisecTM 
npaBOHapyujMTeneM m3 ctpoa Ha onpeAeneHHoe BpeMA, Bbmy- 
AMTb MX K OTKa3y OT B6A6HMA aKTMBHbIX AOMCTBMM, BOCnpenAT- 
CTBOBaTb Be/jeHMIO MMM npMpeAbHOTO OTHA, HapyLUMTb MAM 3a- 
TpyQHMTb ynpasneHMe m B3aMMO/jeMCTBMe MexAy hmmm.

k1cnonb3OBaHMe oSpaauoB soopyxeHMA b CHapAxeHMM 
CH/yi no3BOAMT cymecTBeHHo pacniMpMTb onepaTMBHbie m 
SoeBbie bo3moxhoctm cnepnoApa3fleneHMM npn nMKBMaapMM 
6aHfl4>OpMMpOBaHMM, 06e3BpeXMB3HMM TeppOpMCTOB, OCBO- 
SoXfleHMM 3a/10XHMK0B, npMKpblTMM oco6o BaXHbIX, TpyflHO- 
aocTynHbix ynacTKOB rocyaapcTBeHHOM rpaHMUbi, 3amMTe m 
oxpaHe 00060 BaxHbix o6t>eKTOB, noflaeneHMM MATexeCi b 
TtopbMax; npeceneHMM MaccoBbix SecnopAAKOB Ha MMTMHrax 
M ABMOHCTpapMAX.

fpynna 10 BoopyMeHMe

Knacc 1095 ripowee BoopyxeHwe, hs BOLueflLuee b flpyrwe Knaccbi aaHHOii rpynnbi Class 1095 Miscellaneous weapons

Specialists of the «SRPE «Bazalt» FSUE have developed a 
variety of nonlethal munitions filled with mixtures based on the 
CN, CS and CR irritant agents. Their application area includes 
airborne weapons, tube artillery and mortars, light grenade 
launchers and hand grenades. The «SRPE Bazalt» FSUE is pre­
pared to supply these munitions to customers.

The nonlethal munitions can be used in military and special 
operations, such as anti-terrorist, peace-keeping, anti-riot and 
police operations, as well as to restrict the escalation of armed 
conflicts and to free hostages. They can also be used in sup­
port of humanitarian missions.

Although the nonlethal munitions only complement the lethal 
weapons, they offer commanders a wider choice of war means 
to be used in a specific situation and add to the flexibility of their 
decisions. The nonlethal munitions reduce the risk of sustaining 
heavy losses among military personnel and civilian population 
when hostilities take place. In some situations they allow com­
manders to perform their missions at places where the use of 
war ammunition is either impossible or impracticable.

The main features of nonlethal munitions, which determine their 
key role in anti-terrorist operations are: exclusion or minimization 
of losses among civilian population and military personnel taking 
part in anti-terrorist operations; reduction of the number of victims 
with total disability and lost health; exclusion or reduction of dam­
age to life support infrastructure; elimination of the danger of eco­
logical disasters that could happen following the destruction of 
some vital installations and structures; prevention of social disor­
ders that could follow the destruction of infrastructure and due to 
possible losses among civil population; possibility to obtain 
essential information about terrorist organizations and their tac­
tics from a greater number of terrorists who survived the attack.

The nonlethal munitions incapacitate lawbreakers for a defi­
nite amount of time, force them to stop hostilities, deny them 
the ability to deliver aimed fire and disrupt or upset control and 
cooperation functions.

The nonlethal munitions dramatically expand the operational 
capabilities of special force units in anti-terrorist operations and 
help them to free hostages, defend vital hard-to-reach segments 
of state border, defend vital installations and objects, suppress 
upheavals in prisons and nip public disorders at meetings and 
demonstrations in the bud.

Group 10 Weapons
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HeneTanbHbie cpencTsa Nonlethal munitions

120-mm BbicTpen c mwhoîî 
b CHapaxeHHH nupoTexHimecKMM 
coctbbom Ha ocHOBe uppmaHTa 
k MMHOMCTaM oôpaaua 1938 r., 
2B11, opyflMBM 2C9, 2C23 m 2616

The 120-mm mortar shell filled with 
irritant-action pyrotechnic composition 
for Model 1938 and 2B11 mortars 
for 2S9, 2S23 and 2B16 
artillery pieces

Muna npextHasHaneHa atia BpeweHHoro Bbiaozta M3 CTpon 
BOopyxeHHbix npaBOHapywHTeneii, Haxozi«innxcH Ha OTKpbi- 
tom nan nepeceneHHoii mgcthoctm, a TaKxe yxpbiBUJMxcA b 
sashmsx, coopyxeHHBx u cpeACTBax nepeABMxeHM«. Moxei 
ncnonb3OBaTbca ¿pin M3HypeHna BOopyxeHHbix npaBOHapy- 
niHTeneii.

Muma BbinonneHa b Aeyx 
eapwaHTax: mohoôaohhom m 
KacceTHOM.

BbicTpen paapaboTaH Ha oc- 
HOBC UJTaTHbIX 1 20-mm BblCTpe- 
POB C AblMOBOM MMHOM 3B/J16 u 
ocBeTMTenbHovi mhhoîî 3BC24.

floaroTOBKa k CTpenbbe m 
CTpenbôa BbicTpenoM c mh- 
HOM M3 MMHOMOTa MAU OpyAMA 
BeayTCB aHanoruHHO CTperib- 
6e imaTHbiM Bbicipenow c 
AblMOBOM MMHOM.

Kanw6p, mm 120
ZlAMHa, MM 718
Macca muhsi, kt 16
Macca CHapsxeHUA, kt:

MOHOÔnOHHblM BapuaHT 0,90
KacceTHbiu BapuaHT ( 16 aneMeHTOB) 0,80

BpeMA (pyHKuuoHupoBaHMfl, c:
MOHoOnoHHbiii BapuaHT 30-45
KacceTHbiu BapuaHT 15-23

Koa<t>4>UUUeHT UCnOAb3OBaHUA
uppuTaHra, % He Menee 50
MaKcuManbHaa panbHocTb CTpe/ibôbi, m:

m3 MUHOMeTa oOpaapa 1938 r. 5200
u3 MUHOMera 2811 6800
M3 opyauu 2B16, 2C9, 2C23 6600

KyHHOCTb 6oa:
BajX <1/90

Bs/x <1/180

nnomaflb pacceMBaHMA KacceTHbix
aneMeHTOB, m2 400-4000
TeMnepaTypHbiü AuanasoH npuMeneHUA, 'C ±40

This 120-mm shell is designed to temporarily incapacitate 
armed lawbreakers located on the open or rough terrain or 
hiding in buildings, various structures and in vehicles. It can be 
used for their harassment.

The shell is available in two models: one-piece and clus­
tered. It has been developed from the war 120-mm mortar 

round using the 3VD16 
smoke shell and the 
3VS24 illumination 
shell. Preparation for 
firing from a mortar or 
an artillery piece and 
the firing procedures 
are similar to those of 
the standard smoke 
shell.

120
718
16

Caliber, mm
Length, mm
Weight of mortar shell, kg
Weigh of filler, kg:

one-piece model
cluster model (16 submunitions)

Time of action, s:
one-piece model
cluster model (16 submunitions) 

Irritant agent utilization factor, % 
Maximum range of fire, m:

from 1938 Model mortar
from 2B11 mortar
from guns 2816, 2S9 and 2S23

Consistency of fire:
Ba.
Box

Submunitions dispersion area, m2 
Operating temperature range, *C

Knacc 109S nponee Boopyxenne, He eoiuefluiee a Apyrwe maccbi ashhoArpynnti Class1095 Miscellaneou

0.90
0.80

30-45
15-23
at least 50

5,200
6,800
6,600

<1/90

<1/180 

400-4,000
±40

Tpynna 10 BoopymeHwe Group 10 Weapons



flBOÜHbie TexHonorwn Dual-use technology

82-mm BbicTpen c mhhow b CHapa>KeHnn 
nupoTexHnnecKHM coctbbom 
Ha ocHOBe wppwTaHTa k MMHOMeTaM 
oôpaspa 1937 r., 2514-1
H aBTOMaTWHeCKOMy MMHOMGTy 259

Muna npeflHasHaneHa ana BpeMeHHoro BbiBoaa H3 expos 
BOopyxeHHbix npaaoHapyujuTeneii, Haxoflamuxca Ha OTKpbi- 
Toui nan nepeceneHHoii MecTHoc™, a Taxxe yxpbiBUJHxca b 
saaHHBx m coopyxeHHBx. Moxct wcnonb3OBaTbca ana yi3Hy- 
peHMB BOopyxeHHbix npaBOHapyujwTeneii.

Muna BbinonHeHa b asyx BapnaHTax: MOHOÔnoHHOM h Kac- 
CeTHOM.

BbicTpen paspaôoTaH Ha ochobb WTaTHoro 82-mm BbicTpe- 
na c ocBeTHTenbHOii mhhom C-832C.

noflroTOBKa k cTpenbôe w CTpesbôa BbicTpenoM c mmhom m3 
MHHOMeia BeayT- 
ch ananorkiHHO 
CTpenbôe unaT- 
HblM BblCTpe/IOM 
c ocBeTMTenbHoii 
MHHOH.

The 82-mm mortar shell filled 
with irritant-action pyrotechnic 
composition for Model 1937 
and 2B14-1 mortars and for 2B9 
automatic mortar

This 82-mm shell is designed to temporarily incapacitate 
armed lawbreakers located on the open or rough terrain or 
hiding in buildings, various structures and in vehicles. It can be 
used for their harassment.

The round is available in two models: one-piece and clus­
tered. It has been developed from the 82-mm standard mortar 
round using the S-832S illumination shell. Preparation for fir­
ing from a mortar and the firing procedure are similar to those 
of the standard illumination shell.

Tpynna 10 BoopyxeHMe

Kanuôp, mm 82 Caliber, mm 82
XlnuHa, mm 360 Length, mm 360
Macca mmhu, kf 3,5 Weight of mortar shell, kg 3.5
Macca CHapaxenns, kt: 

MOHOônoHHbiCi BapuiaHT 0,30 Weigh of filler, kg:
0.30KacceTHbiü BapuiaHT (7 aneMeHTOB) 0,18 one-piece model

BpeMs (jsyHKunoHnpoBaHuq, c: cluster model (7 submunitions) 0.18

MOHOÔSOHHbliÎ BapuaHT 25-30 Time of action, s:

KacceTHbiü BapuaHT 10-15 one-piece model 25-30

Koa<t><t>nuMeHT ncnoJib3OBaHus cluster model 10-15

MppmaHTa, % He Menee 50 Irritant agent utilization factor, % at least 50
ÆaribHOCTb CTpenbôbi, m: 

MUHMManbHaa 220
Firing range, m: 

minimum 220
MaKCHMaribHas 2670 maximum 2,670

KyHHOCTb 60s:
Ba« <1/90

Consistency of fire:
Ba> <1/90

Bo,x <1/200 Ba« <1/200
TeMnepaTypHbiCi awanaaoH npHMeneHMs, ’C ±40 Operating temperature range, "C ±40

oup 10 Weapons
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HeneTanbHbie cpencTsa Nonlethal munitions

BbiCTpen c 6oeBOki nacTbio 
b CHapHxeHHM nupoTexHunecKUM 
cocTaBOM Ha ocHOBe uppmaHTa 
k rpaHaTOMeTy Pnr-7

The RPG-7 grenade launcher round 
with warhead filled with 
irritant-action pyrotechnic 
composition

Boeean nacTb npeftHasHaneHa ana BpeweHHoro BbiBoaa ki3 
CTpoa b SnuxHeM 6010 BoopyxeHHbix npaBOHapyiume/ieii, 
Haxoaamuxca Ha OTKpbirow nnki nepeceseHHOki MecTHocTw, 
yKpbiBLUMxca b aaaHkiax, coopyxeHkiax kinn cpeacTBax nepe- 
flBMxeHHR. Moxei ncnonb3OBaTbca ana M3HypeHna Boopy- 
xeHHbix npaBOHapyLUMTeneCi.

Boesaa HacTb BbinonneHa b aeyx sapwaHTax: MOHoSnoHHOM 
M KaCCeTHOM.

Bbicipen c SoeBoCi sacTbio paspadoTaH Ha ochobg urraTHO-

The purpose of this warhead is to temporarily incapacitate 
armed lawbreakers located on the open or rough terrain or 
hiding in buildings, various structures and in vehicles. It can be 
used for their harassment.

The round is available in two models: one-piece and clus­
tered. It has been developed from the standard round fired by 
the RPG-7 grenade launcher. Preparation for firing and the fir­
ing procedure are similar to those of the standard grenade 
launcher round.

ro BbiCTpena k rpaHaTO­
MeTy pnr-7.

noaroTOBKa k cTpenb- 
6e m CTpenbSa BbiCTpe- 
noM c SoeBoii nacTbio 
seflyTca ananorkiHHO 
CTpenbbe tiuaTHbiM Bbi- 
CTpenoM k rpaHaTOMeTy 
nr-7.

Kann6p ronoBHoii nac™, mm 105 Caliber, mm 105
Ankina Bbicipena, mm 1130 Length, mm 1,130
Macca BbiCTpena, kt 4,3 Weight of round, kg 4.3
Macca CHapaxennn, kt: Weigh of filler, kg:

MOHOSnOHHblki BapkiaHT 1,30 one-piece model 1.30
KacceTHbiki BapriaHT (12 aneMeHTOB) 0,75 cluster model

BpeMn 4>yHKUkiOHkipoBaHkiB, c:
30-45

(12 submunitions) 0.75
MOHOfinOHHblii BapkiaHT Time of action, s:
KacceTHbiki BapkiaHT 10-12

one-piece model 30-45
Koa<M>kiukieHT ncnonb3OBaHkin

He Menee 50 
400-600

cluster model 10-12
kippkiTaHTa, %
flanbHOCTb npmienbHOki crpenb6bi, m Irritant agent utilization factor, % at least 50

TeMnepaTypHbiii nuanasoH Effective range, m 400-600

npHMeneHns, 'C ±40 Operating temperature range, *C ±40

Tpynna 10 Boopyxerme
Knacc 1095 nponee eoopyxen we, He aoiue#ujee a Apyrue Knaccbi ashhoArpynnai Class 1095 Miscellaneous weapons



flBoiiHbie TexHonorwn Dual-use technology

40-mm BbiCTpen c rpaHaTOM
b CHapn>KeHnn nupoTexHunecKHM 
COCT3BOM Ha OCHOBe MppwTaHTa 
k noflCTBonbHbiM rpaHaTOMeTaM m-25, 
rn-30 H LUeCTMCTBOJIbHOMy 
rpaHaTOMeTy 6r-30

The 40-mm round with a grenade 
filled with irritant-action pyrotechnie 
composition designed 
for GP-25, GP-30 underbarrel 
and 6G-30 (six-barrel) grenade 
launchers

rpanaTa npeAHa3HaMena am BpeweHHoro BbiBOAa M3 
CTpofl b 6nnxHeM Goto soopyxeHHbix npaBOHapyuJWTeneü, 
HaxoflmnuxCH Ha OTKpbiToii m/im nepeceneHHOM mocthoctu, 
yKpbiBLUMxen b s/iaHwnx, coopyxeHnnx u cpeflCTBax nepe- 
flsuxeHMA, a TaKxe A-na bopubbi c MaccoBbuviu becnopaA- 
KaMU.

Moxei ucnorib3OBaTbCA abb usnypeHue BOopyxeHHbix npa- 
BOHapyuiHTeneii.

BbiCTpen c rpaHaToii paspaboTaH Ha ocHoee uiTaTHoro Bbi- 
CTpena c ockojiohhom rpaHaToii BOP-25.

floAroTOBKa k CTpenbôe m CTperibba BbicipenoM c rpaHaToii 
M3 rpanaTOMeia seAVTCs ananorMHHO CTpenbbe urraTHbiM Bbi- 
CTpenoM c ocKonosHOM rpaHaToii.

PaapaboTaH KOMnnerr PK/1, OTKoppeKTMpoBaHHbiM no pe- 
synbTaTaM npeAsapMTenbHbix McnbiTaHMü onbiTHon napTMH 
rpanar

The purpose of this grenade is to tem­
porarily incapacitate armed lawbreakers 
in close combat fought on the open or 
rough terrain or against offenders hiding 
in buildings, various structures and in 
vehicles. It can also be used to stop pub­
lic disorders and to harass the armed 
offenders.

This round has been developed from 
the VOG-25 standard fragmentation 
round.

Preparation for firing and the firing 
procedure are similar to those of the 
standard fragmentation round.

Our designers and engineers have developed the design 
documentation for a batch of experimental grenades taking 
into account the results of their initial tests.

KanuOp, mm 40 Caliber, mm 40
XtnuHa, mm 125 Length, mm 125
Macca Bbidpena, Kr 0,25 Weight of round, kg 0.25
Macca CHapnxeHua, kt 0,05 Weigh of filler, kg 0.05
BpeMH 4>yHKUHOHUpOBaHMfl, c 
K03<t><t>ULlUeHT MCnOflb3OBaHMA

10-12
Time of action, s 10-12

HppuTaHTa,% He Menee 50 Irritant agent utilization factor, % at least 50

MaKCUMaabHan AanbHOCTb crpeabSbi, m 400 Maximum firing range, m 400
KysHOCTb 6on, m: 

B« <15
Consistency of fire, m:

B„ <15
Bo <10 M, <10

TeMnepaTypHbiii fluanasoH npMMeHeHna, *C ±50 Operating temperature range, "C ±50

Tpynna 10 BoopyxceHne Group 10 Weapons



HeneTanbHbie cpeacTsa Nonlethal munitions

BbiCTpen c rpaHaTOki aanperpaaHoro 
flewcTBua b CHapaxeHHH 
nwpOTeXHWHeCKMM COCTaBOM Ha OCHOB6 
wppiiTaHTa k rpaHaroMeTy Pnr-7

The obstacle-penetrating grenade filled 
with irritant-action pyrotechnic 
composition designed for the RPG-7 
grenade launcher

TpanaTa npeflHasHaieHa an 9 noflaBnenun n BpeivieHHoro 
BbiBoaa ns CTpon BoopyxeHHbix npasoHapyiunTeneii, Haxo- 

b aerKMX yKpbiTKHX noneeoro ruina, ôyHKepax, no-
CTpoÜKax ropoflCKoro Tuna. MoxeT wcno/ib3OBaTbca fl/m W3- 
HypeHna BoopyxeHHbix npaBOHapyuiMTeneii, a Taxxe KaK 
npOTHBOTaHKOBOe CpeflCTBO.

BbiCTpen c rpaHaroii paapaboTaH Ha ocHoee aiTaTHoro Bbi- 
CTpena k rpaHaTOMery Pfir-7.

floftroTOBKa k CTpenbôe n cipenbôa BbicTpenoM c rpaHaioü 
BeayTCfl ananorHMHO CTpensbe wTaTHbiM BbicTpenoM k rpana- 
TOMeTy Pnr-7.

The purpose of this grenade is to suppress and tem­
porarily incapacitate armed lawbreakers located in light 
field shelters, bunkers and city buildings. It can also be 
used to harass the armed offenders and as an anti-tank 
weapon.

This round has been developed from the standard round of 
the RPG-7 grenade launcher.

Preparation for firing and the firing procedure are similar to 
those of the standard RPG-7 grenade launcher round.

Tpynna 10 BoopyxeHHe

Knacc 1095 nponee aoopyxeHHe, He Bourepuiee a Apyrue Knaccu ashhoA rpynnu

Kann6p ronoBHOü nacm, mm 105
/Inma BbicTpena, mm 1130
Macca BbiCTpena, Kr 4,3
Macca CHapnxeHMA KacceTHoro
aneMeHTa, kf 0,05
BpeMn ct>yHKuuoHnpoBaHnri, c 10-12
Koa<M>mineHT ncnonb3OBaHUA
MppMTaHTa, % He Menee 50
3aMKHyTbiü o6teM BosaeiicTBMn, m3 60
flanbHOCTb CTpenbôbi, m:

MnHMManbHas 25
npHMoro BbicTpena 140
npHpenbHaH 200

OTKAOHeHMe CTn OT tohkm npuitennBaHuB
Ha Xins 0,5%flnB
TonuAMHa npoÔMBaeMOü

nperpaflbi, mm:
wiaAKa KMpnMHHan 500
naHenb xene3o6eTOHHafl 300

TeMnepaTypHbiü ananasoH npnMeneHUA, *C ±40

Caliber, mm
Length, mm
Weight of round, kg
Weigh of submunition filler, kg
Time of action, s
Irritant agent utilization factor, %
Effective in room, m3
Firing range, m:

minimum
point blank (PBR)
sighting

MIP* deviation from aiming point 
over PBFR**
Penetration capacity, mm:

brickwork
concrete wall

Operating temperature range, ’C

•mean impact point 
"point blank fire range

105
1,130
4.3
0.05
10-12
at least 50
60

25
140
200

0.5% of PBFR

500
300
±40

Group 10 Weapons



flBOÜHbie TexHonorwn Dual-use technology

45-mm Bbicïpen c rpaHaTOM 
b CHapnxeHim nupoTexHunecKHM 
cocTaBOM Ha ocHOse iippwTaHTa 
k rpaHaTOMeTy flfl-64

The 45-mm round with a grenade filled 
with irritant-action pyrotechnie 
composition designed for the DP-64 
grenade launcher

TpanaTa npeflHasHaneHa ana BpeMeHHoro BbiBoaa 143 
CTpoa b SnuxHeM 6010 BoopyxeHHbix npaBOHapyiui4Tenei4, 
HaxoflsLuuxca aa OTKpbiTovi 1/1/114 nepeceHeHHOii mgcthocth, 
Ha BOflHOÜ nOBepXHOCTH, yKpblBLUMXCa b 3aaHi4ax, coopyxe- 
hhsx, cpeacTBax nepeflBMxenua n nnaecpeacTBax. MoxeT 
i4cnonb3OBaTbca ana i43HypeHna BOopyxeHHbix npaBOHapy- 
uiMTeneii.

Bbicïpen c rpanaTOii paspaSoiaH Ha ocHOBe uuaTHoro 45-mm 
BbicTpena c CHrna/ibHoii rpanaroii.

rioaroTOBKa k CTpenbôe h CTpenbôa BbiCTpenoM c rpanaTOki 
143 aByxcTBO/ibHoro rpaHaTOMeTa Beayrca aHanori4HHO 
CTpenbôe tuTaTHbiM BbicrpenoM c ckirHaribHoCi nnaeaiotneki 
rpanaTOii.

The purpose of this grenade is to temporarily incapaci­
tate armed lawbreakers in close combat fought on the 
open or rough terrain or on water surface or the offenders 
hiding in buildings, various structures, in land vehicles and 
in water craft. It can also be used to harass the armed 
offenders.

This round has been developed from the standard 45-mm 
round with a signal grenade.

Preparation for firing and the firing procedure from a two- 
barrel grenade launcher are similar to those of the standard 
floating signal grenade.

Kann6p, mm
Macca, Kr:

rpaHaTOMeTa
rpaHaTbi

Macca CHapnxeHMA, kt
BpeMH 4>yHKUnoHnpoBaHi4n, c
Koact>4>HLlHeHT UCnOnb3OBaHM9 
uippuTaHTa, %
Æa/ibHOCTb npMuenbHOü CTpenbôbi, m 
XuBynecTb rpaHaTOMeTa, BbicTp.
TeMnepaTypHbiü ananaaOH npHMeneHMs, "C

45

10,0
0,65
0,10
20-25

He Menee 50
400
<1000
±40

Caliber, mm
Weight, kg:

grenade launcher
grenade

Weigh of filler, kg
Time of action, s
Irritant agent utilization factor, %
Sighting range, m
Grenade launcher life, rds 
Operating temperature range, *C

45

10.0
0.65
0.10
20-25
at least 50
400 
<1,000
±40

Tpynna 10 BoopyxeHxe

Knacc! 095 nponee Boopyxenwe. Ha Bouiefliuea s Apyme Knaccu AaHHofi rpynnw
Group 10 Weapons

760



HeneTanbHbie cpeacïsa Nonlethal munitions

30-mm BbicTpen c rpanaTOM
b CHapaweHUH nnpoTexHunecKHM 
COCTBBOM Ha OCHOBG HppHTSHTa 
k aBTOMaTWHecKOMy rpaHaTOMeTy AFC-17 

The 30-mm round with a grenade filled 
with irritant-action pyrotechnic 
composition designed for the AGS-17 
automatic grenade launcher

TpanaTa npeaHasHaneHa 
ana epeMeHHoro BbiBoaa H3 
cipoa BOopyxeHHbix npaeo- 
HapytiJMTeneii, HaxoaamiixcA 
Ha OTKpbiToti mbm nepeceseH- 
hom MecTHOc™, a Taxxe yK- 
pbiBLiiHxca b saaHwax, coopy- 
xeHHax m cpeaCTsax nepe- 
ABMxeHHa. MoxeT ncnonb3o- 
BaTbca ana M3HypeHHs soopy- 
xeHHbix npaBOHapyLUMTeneti.

BbicTpen c rpaHaToii paspaboTaH Ha ochobg tuTaTHoro Bbi- 
CTpena c ockobohhom rpanaTOii BOP-17.

noaroTOBKa k CTpenbôe m CTpe/ibba BbicTpenoM c rpaHaToii 
M3 rpanaTOMeia Beayrca ananorMHHO CTpenbbe LUTaTHbiM Bbi- 
CTpenoM c ocKonoHHQM rpaHaToii.

The purpose of this grenade is 
to temporarily incapacitate 
armed lawbreakers on the open 
or rough terrain and those hiding 
in buildings, various structures 
and in vehicles. It can also be 
used to harass armed offenders.

This round has been devel­
oped from the VOG-17 stan­
dard fragmentation round.

Preparation for firing and 
the firing procedure are similar to those of the standard frag­
mentation round.

Kann6p, mm 30 Caliber, mm 30
flnnHa, mm 131 Length, mm 131
Macca sbicipena, Kr 0,35 Weight of round, kg 0.35
Macca CHapnxeHUA, Kr 0,03 Weigh of filler, kg 0.03
K03<tKpMLlMeHT MCnOBb3OBaHMS Irritant agent utilization factor, % at least 50
nppmaHTa, % He MeHee 50 Time of action, s 10-12
BpeMS CpyHKLinOHMpOBaHMfl, c 10-12 Maximum firing range, m 1,700
npeaeribHaa nanbHOCTb CTpe/ibôbi, m 1700 Cartridge box capacity, rds 29
EMKOCTb naTpOHHOM KOPOÔKM, U)T. 29 Rate of fire, rds/min:
TeMn CTpeabôbi, Bbicrp./MHH: maximum 350-400

MaKCMManbHblH 350-400 minimum 50-100
MMHMMaribHblM 50-100 Operating temperature range, ’C ±50

TeMneparypHbiü awana30H npuMeneHua, ’C ±50
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flBOÜHbie TexHonorwH Dual-use technology

rpaHara pywHan b CHap^xennn 
nwpoTexHUHecKUM coctbbom Ha ochobb 
wppwTaHTa

PyuHaA rpanaia npe,QHa3HaHeHa ¿w apeMeHHoro BbiBOfla 
m3 CTpoa b SnMXHeM 6oio BOopyxeHHbix npaBOHapyiiiMTeneM, 
HaxcmaiLiMxca Ha OTKpbiTOÜ mjim nepeceneHHOM mccthoctm, 
yKpbiBLUMXca b 3A3HM9X, coopyxenunx h cpeztCTBax nepeziBM- 
xeHMH, a TaKxe npeceHenna MaccoBbix ôecnopwKOB.

nofl,roTOBKa k MeTaHMio h MeiaHMe pyHHon rpaHaTbi npon3Bo- 
AHTCfl aHanOrMHHO MCTaHWO LUTaTHOM pyMHOM flblMOBOM rpaHaTbi.

The hand grenade filled 
with irritant-action pyrotechnie 
composition

This hand grenade is designed to temporarily incapaci­
tate armed lawbreakers in close combat fought on the 
open or rough terrain and those hiding in buildings, vari­
ous structures and in vehicles. It can also be used to sup­
press public disorders. The grenade is prepared for throw­
ing and is thrown in the same way as the standard smoke 
grenade.

fluaMerp, mm 58 Diameter, mm 58
Anuna rpaHaTbi c aananoM, mm 155 Length of grenade, including
Macca rpaHaTbi c aananoM, kt 0,26-0,35 igniter set, mm 155
Macca cnapsixeHMA, kt 0,10-0,16 Weight of grenade, including
3anan Tuna Y3PrM igniter set, kg 0.26-0.35
BpeMa <t>yHKunoHnpoBaHua, c 8-25 Weight of filler, kg 0.10-0.16
Koa4><t>uuneHT ucnonbaoBanua Type of igniter set UZRGM
MPPMTaHTa, % He Menee 50 Action time, s 8-25
flanbHOCTb 6poci<a, m: 30-50 Irritant agent utilization factor, % at least 50
TeMnepaTypHbiii auanaaoH npHMeneHMa, °C ±50 Throw distance, m 30-50

Operating temperature range, 'C ±50

PeaKTMBHaa cneuHanbHaa rpaHaTa 
PCT-1 c rpaHaTOMeTOM oflHopaaoBoro 
npwMeHeHHii w TH cnesoTOHWBO- 
paaflpaxaKiinero flencTBua

The RSG-1 special rocket grenade for 
single-shot grenade launcher fitted with 
lachrymatory/irritation-action warhead

npeftHasHaneHa ajih 
BpeMeHHoro BbiBOAa m3 
CTpOA (HeMTpa/lM3aUMW) 
XMBOM CHTIbl npOTWBHWKa, 
pacnonoxeHHOM ksk Ha 
OTKpbITOM MeCTHOCTM, T3K 
M Ha yKpblTOki B 3.qaHMAX U 
coopyxeHMAx oômerpax- 
flaHCKoro Ha3HaneHHA, a 
TaKxe b yKpbiTWAx noneso- 
ro Tuna.

Tpynna 10 Boopywenue

This grenade is
designed for temporary in
capacition of hostile per­
sonnel on open terrain, in
public buildings and struc­
tures and in field fortifica­
tions
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HeneTanbHbie cpencTsa Nonlethal munitions

Ka/ikiGp, mm 72,5 Caliber, mm 72,5
Macca rpaHaTbi, Kr 3,8 Weight grenade, kg 3,8
AanbHOCTb npsMoro BbicTpena (A”). m 100 Point blank range (Ro»), m 100
IVlMHMManbHas aaabHOCTb cTpenbôbi, m 50 Minimum firing range, m 50
npnpenbHaa AanbHOCTb CTpenbôw, m 350 Sighting range, m 350
KysHOCTb 60s npu crpenbôe Ha A»:

Bo £ 0,6
Consistency of fire at R»;

D: < 0,6
B«£ 0,6 D, < 0,6

rinoiuaAb HeHTpaouaapuM oTKpbiTo Exposed personnel not below
pacnonoxeHHoCi xuboîî cnnbi, m2 He Menee 350-400 in capacitation area, m’ 350-400
BpeMs HeiiTpanMaaunM xhbom cnnbi, muh He Menee 10 Time of in capacitation, min not below 10

PasoBasi ôoMôoBan Kaccera Kannôpa 
500 Kr c ManoraôapuTHbiMn ôoenpunacaMH 
b CHapn>KeHnu nupoTexHunecKUM 
COCTBBOM Ha OCHOBe HppHTaHTa

The 500-kg cluster bomb packed 
with submunitions 
charged with irritant-action 
pyrotechnic composition

KacceTa npeAHasHanena Ann BpeweHHoro Bbisoaa n3 
CTpon BOOpyxeHHbix npaBOHapytiJMTeneii, Haxo^muxcB Ha 
oôteKTax ôo/ibutoM nnoma,QM, a Taxxe yKpbiBWMXca b 3AaHH- 
sx h coopyxeHMBx. Moxey ncnonb3OBaTbC9 ana M3HypeHwa 
BOopyxeHHbix npaBOHapyiuHTeneri. no3BonaeT cosaasaTb 
HeOÔXOflMMbie KOHLteHTpapMH 3a KOpOTKOe BpeMH.

Kacceya c Ma/iora6apmHbiMn 6oenpnnacaMn paspaboTa- 
Ha Ha OCHOBe lUTaTHoPi paaoBoPi 6om6oboh KacceTbi Kann6- 
pa 500 kt c ManoraSapuTHbiMM abimobbimh boenpwnacaMM 
MflB.

BoMOoMeiaHwe KacceTbi c cawoneTa (eepToneTa) npon3- 
BOflHTCB C BblCOT OT 1 00 AO 1 2000 M npw CKOpOCTH nOnCTa AO 
1200 km/h.

Cnocob Soeeoro 
npHMeHeHwa Kacce­
Tbi ana^orwHeH 
LUTaTHOw KacceTe 
PBK-500 MflB.

This cluster bomb is designed to temporarily incapacitate 
armed lawbreakers at large objects and those hiding in various 
buildings and structures. It can also be used for their harass­
ment. The bomb permits high concentrations of an irritant 
agent to be attained within a short time.

This cluster bomb has been developed from the standard 
500-kg cluster bomb packed with smoke submunitions. It is 
dropped from a fixed-wing or rotary-wing aircraft in an altitude 
span of 100 to 12,000 m at a speed of up to 1,200 km/h. The 
application method of this cluster bomb is similar to that of the 
RBK-500MDB.

AnaMeyp, mm 450
Awa, mm 1950
Macca KacceTbi, Kr 245
Macca CHapaxenns, kc 54,6
BpeMS cf>yHKUnoHMpoBaHnq, c 20-25
KoartxfnuneHT ncnonb3OBaHMs
nppnTaHTa, % He Menee 50
KonnneCTBO ôoenpnnacoB, hit. 546
TeMnepaTypHbiü Ananason npuMeneHna, "C ±50
rinoiuaflb paccenBaHwa 6oenpnnacoB
npn pacnaKOBKe Ha Bbicoyax
or 100 AO 3000 m, Ta 0,6-12,6

Diameter, mm 450
Length, mm 1,950
Weight of cluster bomb, kg 245
Weight of filler, kg 54.6
Action time, s 20-25
Irritant agent utilization factor, % at least 50
Submunitions, pcs 546
Operating temperature range, ’C ±50
Dispersion area of submunitions
released at an altitude of 100
to 3,000 m, ha 0.6-12.6

Tpynna 10 BoopyweHwe Group 10 Weapons



flBOÜHbie TexHonorwn Dual-use technology

5 no K c ManoraôapuTHbiMU 
ôoenpunacaMn b CHapnxeHnn 
nwpOTeXHMHeCKWM COCTaBOM 
Ha ocHOBe wppwTaHTa k BepToneTHOMy 
KOHTeÜHepy KMFB

The heliborne KMGV-type 
dispenser of packages 
of submunitions 
filled with irritant-action pyrotechnie 
composition

Stiok npeaHasHaseH nna BpeMeH- 
HOrO BbIBOfla 03 CTpOH BOOpyxeHHblX 
npaBOHapytu0Tene0, HaxoAALu,0xcfl 
Ha oôbeKTax pa3P0HHO0 nnoutaan 0 
KOH<t>0rypau00, a TaKxe yi<pbiBLLi0xca 
b 3flaH09x 0 coopyxeH0«x. Moxei 
0cnonb3OBaTbca unn 03HypeH0H boo- 
pyxeHHbix npaBOHapywHTeneùi.

O6ecneH0BaeT co3,qaH0e Heobxo- 
fl0Mbix KOHLteHTpau00 Ha 6onbiii0x 
nnomaflax 3a KopoTKoe BpeMA.

5.00k c Manora6ap0THbiM0 ôoenpn- 
nacaM0 paspaôoTaH Ha ochobs wïaT- 
Horo ônoKa k KOHTeiiHepy 5KB c 10a- 
Jiora6ap0THbiM0 flbiMOBbiM0 ôoenpn- 
nacaM0 M,Q5.

C6poc 6bokob 03 KOHTeîiHepa npo- 
03BOA0TC9 Ofl0HOHHO 000 OflHOBpe- 
MeHHO c BepToneTOB M0-8MT 0 M0-24 
(4 lut. KMTB Ha HapyxHoii noflBeexe) 
C BbICOT OT 50 flO 300 M np0 CKOPOCT0 
noneTa ot 150 p,o 300 km/h, a Taote b 
pex0Me 3aB0caH0a.

Developed from the standard BKV 
packages of smoke submunitions, 
these packages are designed to 
temporarily incapacitate armed law­
breakers at objects of different size 
and configuration and to disable 
those hiding in various buildings 
and structures. They can also be 
used for their harassment. Each 
package permits the required con­
centrations of an irritant agent to be 
attained over large areas within a 
short time.

These submunition packages are 
dispensed singly or all together from 
helicopters Mi-8MT and Mi-24 (four 
KMGV dispensers on external hard- 
points) at an altitude of 50 to 300 m at 
a flying speed of 150 to 300 km/h. 
They can also be dropped in the heli­
copter hovering mode.

fluaMeTp, mm 333 Diameter, mm 333
BblCOTa, MM 410 Height, mm 410
Macca 6noxa, kt
Macca cHapAxeHMA b ônoxe, kt

48
15,3

Weight package, kg 48

BpeMA <J>yHKU0OH0pOBaHMA, c 20 Weight of filler in package, kg 15.3

Koa4><t>0U0eHT 0cnonb3OBaH0A Action time, s 20

nppuTaHTa, % He MeHee 50 Irritant agent utilization factor, % at least 50
KonHHecTBO CoenpnnacoB b CnoKe, hit. 
nnomaflb pacceMBaHMA SoenpnnacoB

102 Submunitions in one package, pcs

Dispersion area of submunitions released

102

ot oflHoro 6noKa, Ta
TeMnepaTypHbiü fluanaaoH npuMeHeHHA, ’C

0,06-2,0 
±50

by one package, ha 0.06-2.0

KOAHHeCTBO 6/IOKOB B OflHOM Operating temperature range, "C ±50

KOHTeüHepe, lut. 5 Dispenser’s in one container 5
KonunecTBo ôoenpnnacoB b KOHTeùiHepe, lut. 510 Submunitions in one dispenser 510

Tpynna 10 BoopyxceHne --------- - - — - - - -*
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HeneTanbHbie cpeacTsa Nonlethal munitions

Ejiok uiaLueK b CHapaxennn 
nupoTexHMHecKUM coctsbom 
Ha ocHOBe wppwTaHTa

Bjiok LuaiueK npeuHasHaneH ¿yifl nocTaHOBKM aapoaonbHbix 
3aeec c uenbio BpeMeHHoro BbiBO.ua M3 CTpoq BoopyxeHHbix 
npaBOHapyuiMTejieM, Haxou«iunxcfl Ha OTKpbiTOui mjim nepe- 
CeHeHHOM MeCTHOCTM, a TaKXe yKpblBUlUXCfl B 3AaHWAX m co- 
opyxeHMAx.

The package of aerosol pots filled 
with irritant-action pyrotechnic 
composition

This package of aerosol pots is designed to set aerosol 
screens in order to temporarily incapacitate armed law­
breakers on the open or rough terrain and those hiding in 
buildings and in various structures. It can also be used for 
their harassment. The package permits the required con-

Moxer ucnonssoBaTbce 
ftne M3HypeHne BOopyxeHHbtx 
npaBOHapytuMTeneii.

OSecneHueaeT cosaaHMe 
HeobxoAUMbix KOHueHTpauwii 
Ha SojibiUMX nnomaflex 3a ko- 
poTKoe Bpewn.

flycKOBoe ycTpoiiCTBO 
obecnesHBaeT nocne/jOBa- 
TenbHoe unn o/iHOBpeMeHHoe 
cpabaTbiBaHue ujanieK (b tom 
HUCTie flMCTaHUHOHHO OT CMC- 
rew Cfly-fl, Pn3-8X).

centrations of an irritant 
agent to be attained over 
large territories within a short 
time. A triggering device 
activates the pots either 
sequentially or all at a time. A 
remote activation is possible 
by means of the SDU-D and 
RPZ-8Kh systems.

raSapmbi 6noKa, mm: Overall dimensions of package, mm:
B bICOTa 375 height 375
AnuHa 220 length 220
wi/ipuHa 220 width 220

KonunecTBO manie*, mi. 4 Quantity of pots 4
Macca 6no*a c mam*aMn, kt 15 Weight of package with pots, kg 15
Macca cnapBxeHUA, kt: Weight of filler, kg:

6no*a 2,4 in one package 2.4
maiuKU 0,6 in one pot 0.6

Sanaa Tuna Y3PrM Type of igniter UZRGM
BpeMS <pyHKUMOHHpOBaHUB, c 45-180 Action time, s 45-180
KoacpcpuuueHT ucnonb3OBaHHA Irritant agent utilization factor, % at least 50
uppuTaHTa, % He MeHee 50 Operating temperature range, ’C ±40
TeMneparypHbifi ananasoH npuMeneHnn, 'C ±40

Tpynna 10 BoopyxeHHe
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PA3AEJ1KA KPynHOrAEAPMTHbIX
METAJinOOBbEKTOB

PasflejiKa KpynHoraóapuTHbix 
TpyflHonepepaôaTbiBaeMbix 
MGTanJlOOÓbeKTOB C nOMOLUbK) 
□Heprun ynpaBnaeivioro BßpbiBa

Large-size intractable 
metal objects cutting 
through controlled explosion 
energy

BUKTOP KO3nOB,
renepafibHbiü ^peKTop
3AO Hnn «KoHTyp», AOKTOp TexwrecKux HayK

Viktor Kozlov,
NPP Kontur Director General, 
PhD

KornjemiMfi pa3BMTH9 Me- 
Tannyprun npeaycMarpMBaeT 
nonHoe BOBaeneHne Bcex 
MMetoujuxca pecypcoB Me- 
TannonoMa b npOM3BO£CTBO 
CTariM m u,BeTHbix MeTannoB, 
HTO oöycnoBjieHO ncTomeHM- 
eM sanacos xene3HopyAHoro 
Cbipb9, KOKcyiomuxcn ymeñ m 
flpyrux noae3Hbix ucKonae- 
MblX, POCTOM pen na TpaHC- 
nopTHbie nepeBO3KM m Ton- 
anBH0-3HepreTMHecKne pe- 
cypcbi, BO3pacTaiomnMn Tpe- 
SoBaHWBMH aKonorMHecKoro
m copManbHoro xapaKTepa. OrpoMHbie noTeHpwaJibHbie pe- 
cypcbi MeTannonowia, oqeHMBaeMbie b 10-20 m/ih t sax/itose- 
Hbi b Tax H33biBaeMbix KpynHoraöapMTHbix TpyflHonepepaSa- 
TbiBaewibix MeTannooôteKTax (KTM) m OTXopax MerannyprMM 
M MaLUHHOCTpOGHHA, rpaXflaHCKOM M BOeHHOÍÍ T6XHMKM - 
cnMcaHHbix cypax h Kopaónax, MeTaruiyprMHecKMX MaccMBax 
(capane), pacnonoxeHHbix Ha oiKpbiTbix umaKOBbix OTBanax, 
ôpoHMpoBaHHOM TexHMKe (TaHKax, OpoHeTpaHcnopiepax), 
caMoneiax, xene3HOßOpoxHOM TexHMKe h ap. 3tm oôbeKTbi 
MaCCHBHbl, M3rOTOB/16Hbl M3 BbICOKOJierMpOBaHHblX CTa/ieM M 
MM6IOT, KaK npaBMno, ôonbujMe raôapMTbi, npoHHbie xecTKMe 
Kopnyca, TonipMHa ctohok KOTOpbix 6onee 50-60 mm. Ohm 
Macro HaxoA9TC9 b MecTax, oraaneHHbix ot cnepMa/iMsnpo- 
BaHHbix noMopaapenoHHbix npoM3BOßCTB, 3aHMMaiOT orpoM- 
Hbie nnomaflM, hto hbhocmt ytpepó OKpyxaiOLpen cpepe.

HasecTHoe Ha cerofl,HHLUHMM pena TexHonorMuecKoe 060- 
pyflosaHMe ana paa/jeriKM MerannonoMa MMeer orpaHMHßH- 
Hbie BO3MOXHOCTM. OCHOBHblM CIIOCOÔOM nepBMHHOM pa3- 
pe/IKM OÖbeMHbIX KOHCTpyKUMM H3 OTHOCMTe/lbHO HPOCKMe 
4>parMeHTbi nennerca TennoeoM cnocoß - raaoean m/im nnas- 
MeHHasi pe3Ka, npMHeM /pin nepBMHHOM pasae/iKM KpynHora- 
ÔapMTHblX KOHCTpyKUMM, K3K npaBMJlO, npMMOHAOTCB TOJlbKO 
pyHHaA rasoBaa pe3Ka.

fina nepepaöoTKM KTM 3<t><t>eKTMBHbie TexHonorMM paspen- 
KM npaKTMHecKM oTcyTCTByioT. 3to 06ycn0BM.no noneneHMe 
HOBoro, HeipaßMUMOHHoro /pin noMonepepaôaTbiBaioiueM 
OTpacnM TexHMHecKoro peuieHMn ßna paaßeriKM MerannoKOH- 

Metallurgy development 
concept implies the involve­
ment of all scrap metal 
sources available for steel­
making and nonferrous 
industry. That accounts for 
exhaustion of iron ore, coking 
coal, and other mineral 
deposits. Moreover prices on 
transportation, fuel and 
power resources as well as 
ecological and social require­
ments have considerably 
increased. Intractable metal 
objects (IMO), metallurgy

and machinery waste products, civil and military equipment 
and weapon contain huge potential scrap metal resources by 
estimate about 10-20 million tons. Among them are: dis­
carded vessels and ships, metallurgical scrap on open slag 
dumps, armored vehicles (tanks, APCs), aircraft, railway 
technology and others. These objects are massive, manufac­
tured from heavily alloyed steel, have large-scale rigid body 
with wall thickness exceeding 50-60 mm. They often occupy 
large areas far away from metal scrap processing facilities 
inflicting damage on the environment.

Actual scrap processing facilities have limited capabilities. 
Thermal method i.e. gas or plasma cutting is mainly used for 
primary handling of large constructions into relatively flat frag­
ments that mostly envisages manual autogenous cutting.

IMO processing lacks effective technologies. It was one of 
the reasons why such an unusual method of metal scrap pro­
cessing as energy of controlled explosion was employed. 
Many enterprises of the metallurgy, scrap processing, defense 
industry, as well as scientific organizations and State 
Technological Inspectorate bodies took part in developing and 
introducing of explosive methods for metal scrap processing. 
NPP Kontur, a department of Vtormet Company, assumed 
responsible for scientific and methodological support and 
coordination, while V.S. Kozlov executed overall control.

Explosive technologies research and development were car­
ried out from 1989 till 1998. This period saw numerous com­
putational models, laboratory and live experiments, new-made
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Passent« KpynHoraóapmHbix MeTannooóbeKTOB Large-size intractable metal objects cutting

CTpyKLti/iM, ocoôeHHO KpynHoraóapriTHbix: aneprnn yapaerme- 
Moro Baptisa aapafloa aapbiBMaTbix BeiqecTB (BB).

B paóoTax no co3flaHwo m BHeapeHMio B3pbiBHbix mbtoaob 
Ana nepepaôoTKH nowia yaacTBOBann MHorrie opraHrisaqwri w 
npeAnpuRTwa Meiannyprun, BiopMeia, oSopOHHOii npo- 
MbiiuneHHOc™, HayKM, opranbi TocropTexHaA3opa Poccnri. 
KoopflMHaiimo n HayHHO-MeTOAO/iorriHecKoe oSecneaenne 
BbinonHano Hfin «Komyp», BXOAAiAee b cncTeMy 3AO «Brop- 
MeT». PyKOBOAHTenb paóoT - B.C. Kosnos.

C 1989 no 1998 rr. npoeeAeHbi nccneAOBanna no paapa- 
6oTKe B3pbiBHbix TexHonorriM. B xoAe stwx paSoT co3AaHbi 
pacneTHbie MOAenn, BbinonneHbi MHorosricneHHbie axcnepn- 
MeHTbi b naôopaTopHbix n nonnroHHbix ycnoBrinx, paapaBoia- 
Hbi rinri ycoBepweHCTBOBaHbi KOHCTpyKqnri sapsAOB BB Ana 
npoMbinineHHoii pa3AenKn KTM Ha raóapwHbiií TOBapHbiñ 
noM, yAOBneTBopaioiAMùi Tpe6oBaHnaM TOCTob m cootbotct- 
ByiotAnñ napaweTpaw 3arpy3OHHbix ycTporiCTB nnaBunbHbix 
arperaTOB.

B 3aBHCHM0CTM OT CnOKHOCTM pa3AenKM M TOntAHHbl O6b- 
eKTbi KTM oGteAHHeHbi b Tpri ocHOBHbie rpynnbi.

K nepeori rpynne OTHeceHbi KOHCTpyKqnri MopcKrix ri pes- 
Hbix cyAOB rpaxAaHCKoro ri BoeHHoro <t>noTOB, KpynHbie ca- 
MoneTbi, pMCTepHbi w T.n. 3th oôbeKTbi aacTO HaxoAarca Ha 
yAaneHMM ot HaceneHHbix nyHKTOB, Aopor, a ri3-3a ki3MeHeHuia 
pycna peK - Aaxe b rny6nne SeperoBoñ nonocbi, Ha paccToa- 
hmh cotch MerpoB ot boan.

and modernized explosive charges for industrial IMO handling 
into standard-size scrap that meets Government Stadards 
requirements and corresponds to melting facility feeding 
installation.

There are three IMO groups depending on the objects han­
dling complexity and thickness.

The first group incorporates civilian and military sea and river 
craft, large aircraft, tank wagons etc. These objects are usual­
ly placed far away from towns and inhabited localities, roads, 
and even rivers as the stream can shift hundreds of meters 
from its channel.

The second group includes metal scrap, metallurgy and 
machinery refuse, massive metal solid blocks weighing tons 
with metal thickness up to 3.5 m; cast iron and steel slag scrap 
shaped as cylinder or flattened cone with the height of 2.5-3 m 
and 3 m base diameter. The mass of these objects can vary 
from 30-70 tons to 150 in some instances. They are usually 
placed on open slag dumps at almost all metallurgical facto­
ries in Russia.

The third group includes heavy military objects such as: 
tanks, large warships, protective constructions, and subma­
rine hulls. These objects have armored construction with the 
firmness of 200-300 HB. Besides, the metal is alloyed by tung­
sten, nickel, chrome, molybdenum.

Light armored vehicles (APCs, IFVs), large machine parts, 
wheels, and hulls can also be referred to the third group.

Pasae/iKa óapxu. PuHeüHbiM eapnaHT 
Linear procedure of barge scrapping

klcxoAHoe cocTOAHne
Initial state

PasaenKa 6opra 
Side cutting

OTfleneHMe orcera cyAHa B3pbiBH0ii pe3Koii 
Explosive method of compartment separation

Ko BTopoñ rpynne othochtch aom, OTxoAti MeTannyprriri ri 
MaiAMHocTpoeHna, KpynHbie MHoroTOHHbie MeTannoMaccri- 
Bbi c mniAHHOñ MeTannocnOH ao 3,5 m. HyryHHO- ri CTane- 
ujnaKOBbie MaccriBbi (cKpanbi) riMeioT 4>opMy unnriHApa rinri 
yceneHHoro KOHyca BbicoTOii 2,5-3 m, ocHoeanne AnaivieT- 
poM ao 3 m. Hx Macca cocTaenseT 30-70, a b psAe cnyaaeB - 

Construction elements and walls of these objects are pro­
duced of heat-resistant steel with the thickness ranging from 8 
to 30 mm, and 500 HB firmness.

This categorization facilitates system approach to charge’s 
type and size determination as well as preliminary project cost 
evaluation.
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noapbiB 3apfl«a Ha unaKOBOM oTBane
Charge detonated at cinder dump

O6teKTbi Ao h nocne paaflenKu bspwbom
Objects before and after explosive cutting

150 t. TaKne oôbeKTbi pacnonaraiOTca Ha OTKpbiTbix LunaKO- 
Bbix OTaaaax npaKTHsecKH scex MeTannypruHecKHX npea- 
npuATHH Pocchh.

B TpeTbio rpynny BbmeneHbi oObeKTbi TnxenoH BoeHHOü 
TexHMKw: TaHKM, xpynHbie BoeHHO-MopcKite Kopab/in, 3auj,HT- 
Hbie coopyxeHMA u Kopnyca noABOAHbixnoziOK. 3th oôbeKTbi 
MMeiOT oneHb npoHHbie xecTKHe KOHCTpyKu.nn, BbinonneH- 
Hbie H3 ÔpOHeBblX AHCTOB, TBepflOCTb OpOHH COCTaBBHeT 
200-300 HB, a Merann, H3 KOToporo ona H3roTOBneHa, co- 
AepxHT nerupyioLUMe aneivieHTbi: Bonb<t>paivi, HUKenb, xpoivi, 
MonuOaeH.

Depending on the group in question and conditions the 
explosive charges can be divided into the following types:

- linear cutting charges are employed to cut objects in line 
fore-aft pattern (mainly sheet like) in any direction, on any sur­
face in the air and under water; to trim and weaken attaching 
points and profiles, equipment dismantling, profiled slots and 
hedges fretting, pipelines' cutting etc. These are elongated, 
cord-shaped cumulative (elongated and cord-shaped), sleeve 
charges, detonating cords. Depending on the construction 
they can cut metal objects up to 100 mm thick;

- split charges are used to crush metal blocks (scraps) up to

, Knacc 1375 rioflpbiBHbie ycrpoiicTBa
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Passent« KpynHoraóapmHbix MeTannooóbeKTOB Large-size intractable metal objects cutting

K TpeTbeii rpynne TaKxe moxho othbctm obteKTbi TMna 
nerKOÓpoHwpoBaHHOÍí toxhmkm (ôpoHeTpaHcnopiepbi, boe- 
Bbie MaiiiMHbi nexOTbi), KpynHoraSapuTHbie AeTanM MatiiMH, 
MaxoBUKH KOJieca, Kopnyca. TonmuHa KOHCTpyKTMBHbix ane- 
M6HT0B M CT6H0K 3TMX ObteKTOB, BbinOPHeHHblX M3 CnepM- 
anbHbix BbicoKonerMpoBaHHbix CTaneri, cocTaBnneT ot 8 ao 
30 mm, TBepflOCTb flOCTMraeT HB 500.

npepnoxeHHyio KnaccMcfiMKauMio penecoobpa3HO Mcnonb- 
3osaTb xinn cMCTeMHoro noAxoAa npu Bbibope TMna, pa3Me- 
pa aapspOB BB, m pna npeanpoeKTHOM opeHKM cto- 
MMOCTM paÔOT.

B 3aBMCMMOCTM ot rpynnbi pasAenbieaeMbix obb- 
eKTOB m ycnoBMM npMMeHeHMs aapsflbi BB moxho 
pasaenMTb Ha cneAyioipMe bmabi:

- aapfiflbi ann nMHeiiHOM paapeSKM (pacKpoa) obt- 
eKTOB, Mx McnonbsyioT ana /imhomhom npoAonbHO- 
nonepesHOM paaaenKM MeTannoKOHCTpyxuMM (b oc- 
hobhom riMCTOBbix) b ntobbix HanpaeneHMax, no mo- 
boii noBepxHOCTM Ha BO3ayxe m noa boaom; mx mox- 
ho npMMeHSTb Taxxe Ann noApe3KM m ocnabneHMn 
aneMeHTOB KpenneHMM m ceieHMM, aeMOHTaxa obo- 
pyaoBaHMH, BbipaboTKM npo4>MJibHbix nasos, pudkob, 
pe3KM TpybonpoBoaoB m T.n. K tbkmm aapaaaM otho- 
cstcs yanMHeHHbie, wnypoBbie KyMynaTMBHbie (ya-
PMHeHHbie m ujHypoBbie) m LunaHroBbie 3apaabi, aeTOHMpyio- 
LUMe LUHypbl. B 33BMCMMOCTM OT KOHCTpyKpMM 3TM SapHAbl 
MOryT pa3pe3aTb MeTannoobteKTbi TonipMHOM ao100 mm;

- sapaabi aaa apob- 
aeHMs MeTaaaMaecKMx 
MaccMBOB m HerabapM- 
TOB Mcnoab3ytOT, KaK 
npaBMao, ana apobae- 
HM9 MeTaaaoMaccMBOB 
(TMna CKpanoB) Maccoii 
ao 150 T M npobMBKM 
OTBepcTMM anaMeTpoM 
ao 150 mm M raybMHOii 
ao 800 MM. K TaKMM 3a- 
paaaM OTHOcaTCa npe- 

150 tons and punch holes up to 800 mm deep with maximum 
150 mm diameter. These are directional axially symmetrical 
cumulative charges;

- compact concentrated charges are applicable to disas­
semble and breakdown close compartments, intracavities, 
three dimensional frame structures. For that purpose explo­
sive charges and cartridges are generally used. To reach max­
imum effect the compartment’s vertical cross-section area 
should not exceed 10 % of the total space.

Explosive charges and compositions have been certified by 
the Russian State Technological Inspectorate. 200,000- 
250,000 produced charges per year ensure 1.5 million tons
IMO processing.

In general, explosive 
technologies provide 
high efficient handling of 
such metal-intensive 
IMO as metal blocks 
(scrap) up to 150 tons, 
diverse types of discard­
ed ships, armor, aircraft, 
tank wagons. Industrial 
development and practi­
cal actualization of

MMymecTBeHHo 
OCeCMMMeTpMHHbie KyMynSTMBHbie 3aps£bl Ha- 
npaBneHHoro asmctemb;

- 3apaflbi cocpeflOTOHeHHbie KOMnaKTHbie Mcnonb- 
3yiOT Ann aeMOHTaxa m paseana M3HyrpM 3aMKHyTbix 
OTceKOB, BHyrpeHHMX nonocTen, obteMHbix kohct- 
pyKu,MM. K hmm othocstcs pasnMHHbie aapsflbi m 
LuaiiiKM BB. HaMbonee 3<t>4>eKTMBHo npMMeHeHMe 
3TMX 3apaflOB ana OTceKOB, nnomaflb npoeMOB b ko- 
Topbix cocTasnaeT He bonee 10 % ot obiueii nnom,a- 
AM oTcexa.

Msaenuq OCT, Ty
N2 paspeuieHMn 

rrTH

Tun BB KyMyjiATMBHan 
OÔJIMUOBKa

Ton mu Ha 
paapeaaeMoro 

MeTanna

3ap«flbi KyMynsTMBHbie 
ujHypoBbie (LUK3)

TV 8-84-9884
N2 309/84

anacTWHHbie, 
coAepxamne reKcoreH

KaynyK c xenesHbiM
MJ1M MeAHbIM nOpOLUKOM

4-25

yflnMHeHHbie KyMynsTUBHbie 
aapsflbi (VK3)

TY 3-75091 
03293-92 

NS 11-11/227

M3 yTMHM3OBaHHblX 
óoenpMnacoB

npo4>MjiMpoBaHHafl 
MeAHasi Tpyóa

3-100

3apaflbi KyMynsTMBHbie 
nMHeìiHbie (3KJ1)

Ty 3-121-060-90 
N? 5-1-40/192

SJiaCTMHHafl 
nopoxosaB Macca

KaynyK c xene3HbiM
MJ1M MCAHbIM nopOUJKOM

7-35

3apsflbi KyMynATMBHbie
nMHeitHbie 6annncTMTHbie (3KJ1B)

TV 11-2685-93
Ne 11-22/266

yTMJ!M3MpOBaHHblM 
nopox

MeiannonojiMMep 25-95
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flsoviHbie TexHonorvin Dual-use technology

Product Industrial Standard, 
Technical Conditions 
GGTN license number

Explosive 
type

Cumulative 
casing

Metal 
thickness

Cord-shaped 
cumulative charges (CCC)

Technical Conditions 
8-84-9884 NS 309/84

elastic, 
hexogenated

rubber
iron or cooper powder

4-25

Elongated cumulative 
charges (ECC)

Technical Conditions 3-75091 
03293-92 N? 11-11/227

profiled 
from recycled 
ammunition

copper pipe 3-100

Linear cumulative 
charges (LCC)

Technical Conditions 
3-121-060-90 NS 5-1-40/192

elastic 
powder mass

rubber or 
with iron or 

cooper powder

7-35

Linear cumulative 
ballistic charges (LCBC)

Technical Conditions 
11-2685-93 N? 11-22/266

recycled 
powder

metal polymer 25-95

W3flenne

KywyriinuBHbie aapeßbi (K3)

rocT, Ty 
NS paapeuiemifl riTH

TY 75119 03-606-93, 
N? 08-1/290

KyMynflTuiBHae o6nnuosKa

CTanb

KyMynsiTUBHbie aapnflbi (3KH-K3) 3KH-K3-180, 4000 CTanb

KywynATuBHbie aapswbi 3KTI-25-4000 CTanb

ßeücTBMe

npoóMBaei wnypbi b ycibe 
AwaweTpoM 100-150 mm, 

B flOHHOií HaCTH 20-50 MM, 
rnyßuHOii ao 800 mm

paapyuieHne HeraóapMTHoro 
noMa pa3MepoM
OT 0,55 flO 2 MM

paapywemie HeraSapniHoro 
noMa pasMepoM 0,13 pp 2,8 m

mulative charges crushing metal blocks and punching holes

Product

Cumulative charges (KZ)

GOST, TU
GGTN license number

TU 75119 03-606-93, 
NS 08-1/290

Cumulative 
charges (ZNK-KZ)

Cumulative 
charges

ZKN-KZ-180, 4,000

ZKP-25-4,000

Cumulative 
casing

steel

steel

steel

Effect

punches charges (CC) 
holes with the mouth 

diameter 100-150 mm, 
butt end 20-50 mm, 
depth up to 800 mm

oversize scrap destruction 
thickness 0.55 to 2 mm

oversize scrap destruction 
thickness 0.13 to 2.8 m

3apnAt>t ocecnMMerpMHHbie aah «po6neHHH MaccueoB n npoi&M8KM OTBepCTUM

kl3Aennn Pa3Mepbl, MM Tun BB 
m Macca, r

Oopiua 
M KOHCTpyKUMR

OCT, Ty, NS 
paapeuieHvm FTTH

LUawKM npeccoBaHHbie 
TTI-200, 400

52x101x52 TpoTMn (200, 400) npAMoyronbHWK c 
THesflOM rnyówHOíí 

38-65 mm unui 34-38 mm

OCT 84-1366-76
NS 188/76

LLIaujKw npeccoBaHHbie
T-900 r

52x101x27 TpOTH/1 (900) To xe Ty 7288001 
07510307-96 
NS 08-10/36

HlaujKn npeccoBaHHbie 
rnflpoM3onnpOBaHHbie
T-400 r

70x71 TPOTWI (400) npeccoBaHHbiw 
UMJlMHAp C OCeBbIM 

KananoM

OCT 84-411-80 
NS 262/80

LUaujKH nmbie
TT-500

70x86 cnnaB TT (500) BUTOW UWJlWHAp 
c ocesbiM KananoM

OCT 84-411-80, 
NS 13/60
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Pa3flenKa KpynHoraóapmHbix MeiannooóbeKTOB Large-size intractable metal objects cutting

Product Size Explosive type 
and mass, g

Shape 
and design

OST, TU, 
GGTN license number

Pressed cartridges
TP-200, 400

52x101x52 TNT (200, 400) rectangle with 
a hole 38-65 mm 

or 34-38 mm

Industrial
Standard 84-1366-76

NS 188/76

Pressed cartridges 
T-900 G

52x101x27 TNT (900) do Tu 7288001 
07510307-96
NS 08-10/36

Pressed waterproof 
cartridges T-400 G

70x71 TNT (400) pressed cylinder 
axis hole

Industrial Standard 84-411 -80 
NS 262/80

Molten cartridges 
TG-500

70x86 TG alloy (500) molten cylinder 
with an axis hole

Industrial Standard 84-411 -80 
NS 13/60

Sapaubi M peuemypbi BB npouihu cepTH<J)HKaLtHio b opra- 
Hax rocroprexHajaaopa Pct>. Ocbogho hx cepnüHoe npona- 
boactbo b oÖBeMe 200-250 Tbic. aapaaoB b toa, AOCTaTOH- 
hom a™ nepepaôoTKM 1,5 mah t KTM.

B penoM, B3pbiBHbie tcxhoaothh oOecneBMBaiOT bbicoko- 
a<t>4>eKTMBHyio pa3A6AKy raKux MeTannoeMKwx thuob KTM, 
KaK MeraA^MHecKne MaccHBbi (CKpanbi) Maccon ao 150 t, 
cnwcaHHbie cyAOBbie KOHCTpyKU.nn paanuHHbix 
K/iaccoB, OpoHeTexHHKa, caMoneibi, xeneaHOAO- 
poxHbie AHCTepHbi. FlpoMbiLuneHHaH OTpaöoTKa u 
npaKTHHecKaa peanusaitu« B3pbiBHbix TexHOAoruü 
npoBOAHJiacb Ha AecHTKax npeAnpHHTHH MeTannyp- 
rnu, BTopweTa, cyAopasAerioiHbix u TaHKopeMOHT- 
Hbix aasoAax, b bohckobbix hbctax h Ha aapoApo- 
Max. B peaynbTaTe b nnasn/ibHoe opoh3boactbo bo- 
B^eneHO AonojiHHTeribHO 250 Tbic. t TpyAHonepepa- 
OaTbiBaeMoro notna.

HlupoKast anpoöauua h npaKTnnecKaa peannsa- 
UHH B3pbiBHbix TexHonoruü pa3Ae^KH noKasaAH, hto 
b ueaoM K ux ocHOBHbiM npenMymecTBaM nepeA 
TpaAHAHOHHblMH MBTOABMH TCnAOBOU P63KH (raso- 
Baa h nna3MeHHan pe3Ka) othocatca:

- noBbiujenne npoH3BOAHTeAbHOCTu TpyAa b 
10-15 pas;

- cHHxeHue ceöecTOHMocTH pasAenKn b 1,2-1,3 
pasa;

- BO3MOXHOCTb paSASAKM AfOÖbIX OÖböKTOB BHe 
3aBucuMocTH OT hx raöapnTOB, Macchi, Maiepna-
AOB, TOALAHHbl H 3arpA3HeHHOCTH CT6H0K KOpnyCOB, HaAHHHH 
ocTaTKOB rCM h arpeccHBHbix cpeAi

- OnepaTHBHOCTb H MOÖHAbHOCTb, aBTOHOMHOCTb, OTCyTCT- 
BH6 TBxenoro oSopyAOBanua, B03M0XH0CTb pa3AenKH BHe 
saBHCHMOCTH OT MecTa pacnoAoxenna oöbeKTa (Ha Oeperax 
peK h Mopen, b nonysaTonneHHOM coctoahhh, BAanu ot Ha- 
ceAeHHbix nyHKTOB u b ycAoenax AeiicTByK>mero npou3BOA- 
CTBa);

- CHHXeHUe KOAHHeCTBa BpeAHbIX BblÖpOCOB ÖOAee HeM B 
100 pa3 u cymecTseHHoe yAynujeHue caHUTapHO-rnrueHHHe- 
CKUX yCAOBUH TpyAa pe3HUKOB.

BapbiBHbie TexHOAoruH abaaiotca HanSoAee nepcneKTUB- 
HblMH AAA pa3A6AKU CAOXHbIX UpOCTpaHCTBeHHblX KTM C AH- 
HeÜHblMH pa3MepaMU B AeCATKU-COTHH MeTpOB, C TOAIAHHOH 
MeTanAa ot 50 mm ao 3500 mm.

flAA pwa MeTaAAOOÖbeKTOB B3pblBHbie TeXHOAOTUU pa3- 
A6AKH B00ÔLU6 He HM6IOT peaAbHOH ahbTepHaTHBbl.

Do CBoeü aKTyaAbHOCTu, HayHHOH hobhshc paapaöoTaHHOü 
MOASAU, npOMbILUAeHHOMy npUMeHeHUK) U 34x|>eKTUBHOCTU pe- 
3yAbT3TOB cnocoßbl nepBHHHOH B3pblBHOH pa3A0AKH cnucaH- 
Hbix cyAOB, npAMoe BspbiBHoe APOöneHue CKpanoB, pe3Ka anio- 
MUHUeBblX MaCCHBOB H APy™e TeXHOAOTUU ABARIOTCA KpynHblM 
BKAaAOM b pa3BHTue AOMonepepaöaTbiBaiotAeü OTpacAu.

explosive technologies were underway on numerous metallur­
gical, scrap-processing enterprises, shipbreaking yards, tank 
workshops, in troop units, and air terminals. 250,000 tons of 
intractable scrap has been additionally processed.

Explosive technologies wide scale approbation and practical 
disposal proved a number of advantages as compared to stan­
dard thermal handling (gas and plasma cutting), among them are:

OSbeKTbi nocne paaftenKH B3ptiBOM 
Objects after explosive cutting

- 10-15 times increase in labor productivity;
- 1.2-1.3 times handling cost reduction;
- capability to handle any object independent from its size, 

mass, material, walls’ width, and contaminating impurity, POL 
residual and aggressive medium;

- operability and mobility, independence, absence of heavy 
equipment, handling capability independent from the object 
location (on sea shores and river banks, waterlogged, far way 
from inhabited areas, applicable to actual processing tech­
nologies);

- 100 times reduction of pollutant emissions and consider­
able improvement of workers’ health conditions.

Promising explosive technologies enable the workers to 
handle large size complex IMO with linear dimensions exceed­
ing hundreds of meters and width ranging form 50 to 3,500 
mm.

A number of metal objects have no other real alternative of 
handling than explosive technologies.

Such technologies as discarded ships primary explosive 
handling, scrap direct explosive fragmentation, aluminum 
blocks cutting and others have made a great contribution to 
scrap processing industry. They proved to actual, scientifically 
new, industry applicable, and efficient.
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(peAepanbHoe rocyAapcTBGHHoe
yHHTapxoe npeAnpunrue «3 UeHTpanbHbiu
HayHHO-HccneAosaTenbCKMH HHCTMiyT MO P<l>»

3rd central research and development 
institute of the Russian Federation Defense Ministry 

(federal state unitary enterprise)

BnaflMcnae EaiiAaK, 
reHepan-Maiiop, 
HaManbHMK uHCTrnyra, 
AOKTOp TeXHMHeCKMX HayK

Vladislav Baidak, 
Head of the Institute, 
Major General, PhD

3 LjHMH MO PO coaaaH b 1947 rony b cociase 
AKafleMun apTunnepnucKux HayK.

B 50-e foam npoujnoro BeKa mhctmtyt Hasan kom- 
nneKCHbie HCcneaoBaHnn no oSocHOBanmo pauno- 
HanbHbix cmctsm paxeTHOro, apTwnnepnilCKOro, 
npoTWBOTaHKOBoro, cipenKOBoro, aeHMiHoro boo- 
pyxeHMA m TexHWHecKMX cpeACTB pa3BeAKM. Mhctm- 
ryr ysaciBOBan b npoeeAeHMM nonnroHHbix, coBMe- 
CTHbix n rocyAapcTBeHHbix McnbrraHMM mhotmx kom- 
nneKCOB BOopyxeHMM.

/JenreabHOCTb MHCTMTyra HepaapbiBHO CBAsana c 
npoBeASHMeM uccneAOBaHUM b o6nacTax cmctgm 
BoopyxeHMM cyxonyTHbix n BO3AywHO-AecaHTHbix 
bomck, BblcoKOTOHHoro opyxMA m SoenpMnacoB, 
pa3BeAbiBaTenbHO-yAapHbix m paaBeAbiBarenbHO- 
orneBbix KOMnneKCOB, cmctomm TexHnsecKoro 
oSecneseHMa bomck.

MHCTmyT Bbinonuner MccneAOBaHUA b MHrepecax 
npaKTMsecKH scex reH3aKa3HMK0B MO P<t> m B3an- 
MOAeiiCTByeT Sonee sew c 200 ynpexAeHMAMM 060- 
pOHHOil npOMblLUneHHOCTM, PAH M APyrMMM aK3Ae- 
mmamm. Bsxhom ocoSeHHOCTbio, onpeAenmomeri 
coAepxaHMe m opraHnsapnio paboT b MHCTMTyre, 
BBnaeTCB ero MHoronpocpMAbHOCTb. Oto Bbi3BaHO 
Oonbiuofi HOMeHKnaTypoii BBT CB m BflB, mto o6y- 
cnoBAMBaeT pa3HOo6pa3ne HanpaBnenuii m acnex- 
tob nposoAHMbix HaysHbix HCcneAOBaHHfi. B noc- 
neAHwe roAbi MHCTMTyr paSoraer naA saxaaaMM 
npaBHTenbCTBa PO m ecex renepanbHbix aaKassu- 
KOB MO P<t>. OcHOBHbIM 3aK334MKOM HWP ABAAeTCA 
TPAy MO P0.

3a speMH cyiAecTBOBaHM« MHCTMTyra b hom cno- 
xMnocb okoao 40 BoeHHO-HaysHbix wkoa, mhotmc 
M3 KOTopbix yHMKanbHbi. B mx HMcne: nporpaMMHoe 
nnaHMpoBaHMe cSanaHCMpoBaHHoro pa3BMTMS cmc- 
TeM m cpeACTB nopaxeHMB, aBTOMaTM3MposaHHoro 
ynpaeneHMH, passeAKM m ynpaeneHMB; obocHoea- 
HMe CMcreM BoopyxeHMs CB m B/fB; oSocHOBaHMe 
CMCTeMbi BoopyxeHMH flBO CB; oSocHoeaHMe hoa- 
CMCTeM m onpeAeneHMe TexHMMecKoro oOnMKa pa- 
KeTHOro, apTMnnepMMCKOro, npoTMBOTaHKOBoro 
BoopyxeHMH, cTpenKOBoro opyxMB m cpeACTB 
OnMXHero Con, okmompobkm soeHHOcnyxaiAMx; 6oe- 
npMnacbi, nopoxa m B3pbiBsaTbie eemecTBa; bwco- 
KOTOMHoe opyxMe m weTOAbi CopbCbi c hmm; Mccne- 
AOBaHMA b oCnacTM TexHMsecKMX cpeACTB pa3BeA- 
KM, cpeACTB aBTOM3TM3aUMM ynpaBneHMA BOMCKaMM 
m opyxneM; HaAexHOCTb BBT m APyrMe.

Poccmp, 107564, 
r. MocKBa, 
noroHHbiii np., fl. 10 
Ten.: (495) 169-74-20 
<T>aKc:(495) 169-72-80

10, Pogonny Str., 
107564 Moscow, Russia 
Tel.: + 7-495-169-74-20 
Fax: +7-495-69-72-80

Formed back in 1947 as a division of the Academy 
of Artillery Sciences, the institute was engaged in 
comprehensive research on rational use of missiles, 
artillery, antitank weapons, small arms, air defense 
systems and electronic reconnaissance and surveil­
lance assets, as well as in factory and official tests of 
many weapon systems in 1950s.

Throughout its history the institute was invariably 
connected with development of weapon systems for 
the Army and Airborne Force, as well as precision 
weapons and munitions, surveillance and attack sys­
tems and technical support systems for all other 
arms and services.

The institute used to cooperate with almost all 
Defense Ministry customers and more than 200 
defense industry enterprises, the Russian Academy 
of Sciences and other academies. Among the main 
features that determine the whole research and 
development process in the institute is the versatili­
ty of its structural elements, which is explained by 
the wide spectrum of its products, and in its turn 
stipulates the variety of domains in which the insti­
tute carries out research and development. In recent 
years, the institute was mostly employed by the 
Russian government and Defense Ministry, its main 
customer being the Main Rocket and Artillery 
Directorate.

A total of over 40 scientific schools have been 
created in the institute since its foundation, 
many of which are unique. These schools are 
involved in strategic planning of balanced devel­
opment of weapons for attack purposes alto­
gether with automated command, control and 
intelligence means; as well as in development of 
defensive weapons for the Army and Airborne 
Force, Air Defense Force, missiles, artillery, anti­
tank weapons, small arms and close combat 
weapons, uniforms, ammunitions, powders and 
explosives, precision weapons and systems to 
counter them, technical intelligence and surveil­
lance systems, automated command and control 
systems and so on.
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«feAepanbHoe rocyAapcTBeHHoe yHHrapHoe npeAnpMBTMe
«rocyAapcTBGHHoe HayMHO-npoM3BOACTBeHHoe
npeAnpufliue«Cnnas»

Splav state research and production company 
(federal state unitary enterprise)

<t>ryn rHnn «CnnaB» - ronosHoe npeanpnsiTMe no 
paspaSoTKe nfleonoruw m opraHnaapun npoM3BOACT- 
Ba peaKTMBHbix cmctgm aannoBoro otha (PC3O). Kane- 
CTBeHHblM CK3H0K B OÔAMKe COBpeMeHHbIX PC3O npo- 
M30iuen b 1963 roay, KOraa b pesyBbTare peannaaunn 
AOCTMxeHMH pOCCMMCKOM BOeHHO-TeXHMAeCKOM Hay- 
KM, KOHCTpyKTOpCKUX MA6M KOHCTpyKTOpOB 6bina CO3- 
aana 122-mm AMBM3MOHHaa CMCTeMa «rpaa», KOTopaa 
CTana ôaaoBoii ana paaBWTua o6pa3u,OB peaKTMBHOM 
apTiwiepnw. PC3O «TpaA» c ocKonOMHO-cilyracHbiM 
cwapaflOM noKaaana BbicoKyio ôoesyio 3c|xt>eKTMB- 
HOCTb, HaaeXHOCTb M CnOCOÔHOCTb K OOCTOAHHOMy co- 
BepiueHCTBOBaHMio. B flanbHeMiueM Ha 6ase PC3O 
«rpaa» coaaaHbi: CMCTeMa «rpafl-1» - ana nonKOBoro 
3BeHa; «rpafl-B» - aha BoaayujHO-AecaHTHbix bomck; 
«rpaxi-n» - Ann cun Mo6nnbHoro pearnpoBaHMA m t.a.

CnoxHeiiwaA TexHMHeciOA aaAana noBbiweHMA Ha no- 
pAAOK 6O6BOM attxfieKTMBHOCTM OCKOnONHOfO nopaxeHMA 
peaKTHBHoti apiwuiepmi peanu3OBaHa b ambmsmohhom 
PC3O «npMMa». PaapaôOTKa b 90-roAax 122-mm peaK- 
TUBHoro CHapaaa c AanbHOCTbto crpehb6bi ao 40 km m aB- 
TOMa™3ai4na hoatotobkh CTpenbôbi ôocbom MaiuMHbi 
npnAann luwpoko nasecTHOH cncTeMe «PpaA» Hosoe Ka- 
HecTBO. B 1975 roAy Ha Boopyxenue Cobotckom Apwnw 
nocrynnna 220-mm PC3O «YparaH». Ans CHapAAa CMCre- 
Mbi BnepBbie b MMpe 6bina npMMenena KaccemaA Ooesan 
aacTb c ocKonoHHbiMM ôoesbiMM aneMeHiaMM, 300-mm 
peaKTHBHan CMCTeMa aannoBoro otha hoboto noKoneHMA 
«CMepM» C MaKCMMaBbHOM AanbHOCTblO CTpeBbÔbl 70 KM 
MMeeT Ha aoopyxeHHM paanMMHOro Tuna cnapAAbi c cmc- 
tbmom yrnoBon CTa6nnn3auun n KoppeKAMM AanbHOCTM 
CTpenbôbi. CeroAHA oHa caMan MorymecTBeHHan PC3O b 
MMpe, He HMeioiuaA aHanoroB no wMpoTe peuiaeMbix 6o- 
esbix 3aAaa, MoAepnn3aAHA cMcreMbi nossonwia eue 
ôonbuje yBenuMwib AanbHOCTb ee asmctbma - ao 90 km - 
M COKpaTMTb BpeMA peaKAMM CMCTeMbl Ha OTKpblTMe OTHA 
ao ypoBHA cmctom Hmwero 3Bena. HapAAy c co3AaHMeM 
peaKTMBHbix CMCTeM aannoBoro otha aba CyxonyrHbix 
bomck paspaOoTanbi CMCTeMbl aannoBoro otha BoeHHo- 
MopcKoro cjAioTa:

- Ha 6a3e CMCTeMbl “TpaA» - caMoxoAHbiM 6epe- 
tobom peaKTMBHbiir KOMnneKC «flaMôa»;

- aha aaiAMTbi HaABOAHbix Kopaôneü - peaKiHBHbiM 
KOMnneKC npoTMBOTopneAHOM aaiAMTbi «ypae-l» m 
paKeTHbiii npoTMBonoAOAHbiM KOMnneKC «PnK-8»;

- ABA BOOpyxeHMA peHHbIX M ManbIX AecaHTHbIX 
Kopaôneü - orHeMeTHO-aaxMrarenbHbiM KOMnneKC 
«OroHb»;

- aba BoopyxeHMA ôobbujmx AecaHTHbix Kopaô- 
neii - KOMnneKC A-215 (mopckom BapwaHT PC3O 
«rpaA»).

ripeAnpuATne MMeeT npaeo ocymeCTBnnTb BHew- 
HeropTOByio AeATenbHOCTb b OTHOiueHMM npoAyK- 
Amm BoeHHoro HasHaneHMA, b tom AMcne nocTaBKy 
Ha aKcnopT aanacHbix aacreM, arperaTOB, yaeânoro 
m BcnoMoraTenbHoro MMymecTBa k panee nocTaB- 
neHHOM npoAyKAMM BoeHHoro Ha3HaaeHMA; npoee- 
AeHMe pa60T no TexHMaecKOMy oOcnyxMBaHMio m 
peMOHTy 3T0M npOAyKAMM.

MHoroneTHMM onbiT no paapaOoTKe m sKcnnyaTa- 
AMM peaKTMBHbix CMCTeM 3annOBOTO OTHA, BblCOKMM 
HayHHbiii noTeHAMan mx C03AaTeneM 003B0nAi0T 
HaM C 0HTMMM3M0M CMOTpeTb B ÔyAylAee M CTpOMTb 
HOBbie nnaHbi no coBepweHCTBOBaHMio peaKTMBHOM 
apTMnnepMM, poamhom kotopom abbaotca Poccma.

The Splav research and production company is the 
leading developer of technologies used in production of 
multiple launch rocket systems (MLRS). The break­
through improvement in the outlook of the present-day 
MLRS was made in 1963, when the achievements of the 
Russian military science were implemented in the 
design of the 122mm Grad system - the baseline ver­
sion for all further derivatives. Grad’s rockets with HE- 
FRAG warheads showed high combat effectiveness and 
reliability, with a whole family of more sophisticated sys­
tems designed on its basis, including the Grad-1 regi­
ment level rocket system, the Grad-V system for the 
Airborne Force, the Grad-P1 for rapid response forces 
and some others.

The most complicated task was assigned later on to 
improve the effectiveness of fragmentation of rocket 
artillery weapons, which was successfully accomplished 
with the Prima multiple-launch rocket system commis­
sioned for service. The 122mm rocket fired at ranges up 
to 40km was developed in 1990s to raise the effective­
ness of the well-known Grad system to a qualitatively 
new level. The Soviet Army fielded yet another MLRS in 
1975, designated Uragan. Its rocket carried world's first 
cluster warhead with fragmentation submunitions. Later 
on, the new generation 300mm Smerch system entered 
service that has the range of 70km, and features angular 
correction and range adjustment capability. It is identi­
fied as the world's most lethal and deadly conventional 
weapon that has no rivals in terms of spectrum of com­
bat missions possible. After modernization the system 
increased the range to 90km, with response time 
reduced to the minimum. In addition to multiple launch 
rocket systems for the Army, similar ones for the Navy 
were also developed, including:

- the Damba self-propelled coastal system based on 
the Grad;

- the Udav-1 anti-torpedo rocket system and RPK-8 
antisubmarine rocket system;

- the Ogon flame thrower, commissioned for service 
with river-going and small amphibious boats;

- the A-215 system for large amphibious ships - yet 
another version of the Grad for the Navy.

The company was granted the right to conduct inde­
pendent foreign economic activity, i.e. sell spare parts, 
accessories, training and auxiliary equipment for earlier 
supplied military hardware, as well as to provide mainte­
nance and repairs.

The wealth of experience in research and develop­
ment of multiple launch rocket systems, coupled with 
high scientific potential of their developers let us be 
quite optimistic about the future plans to continue 
advancing rocket systems built in Russia.

HMKonaii MaKapoBeq 
reHepanbHbiM AMpeKTop, 
TepOM POCCMMCKOM 
cbeAepaAMM, 
naypeaT BeHMHCKOM 
m FocyAapcTBeHHOii npeMMM, 
AOKTOP TeXHMMeCKMX HayK, 
npo<t>eccop, axaAeMMK PAPAH

Nikolai Makarovets, Director 
General, Hero of Russia, 
Professor, winner of Lenin and 
State Prizes, PhD, Member of 
RAMAS (Russian Academy 
of Missile and Artillery Sciences)
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<t>6AepanbHoe rocyAapcTBGHHoe yuMTapnoe npeAnpunTHe
«rocyAapCTBGHHoe MauiHHOcrpoMTenbHoe
KOHcrpyKTopcKoe 6iopo «BbiMnen» hm. M.M. Toponosa»

Toropov Vympel state machine-building 
design bureau (federal state unitary enterprise)

0>ryn «fbcMKB «BbiMnen» ocHOBaHO b 1949 roay 
Ann npoeKTupoBamiH n naroTosneHns onbiTHbix 06- 
paaqoB CTpenKOBO-nyiueMHoro n 6oM6apAnpoBOH- 
Horo BOopyxeHnn caMoneiOB. B HacTomuee BpeMa

The Vympel company was established in 1949 with 
the aim to design and manufacture experimental 
examples of aircraft guns and aerial bombs, while 
now it has evolved to become the Russia’s only man-

Bmktop Pap, 
reHepanbHbiii awpeKTop

3TO eAUHCTBeHHOe b 
Poccmm npeanpnATne, 
paspabaTbieaioinee 
aBnaunoHHbie paxeTbi 
Knacca «BO3ßyx - bo3- 
ayx». Co3«aiOTcn raxxe 
oèpasubi paxer Knacca 
«BO3flyx - nosepxHOCTb» 
U «nOBepXHOCTb - BO3- 
Ayx», nycKOBbie ycTpoû- 
CTBa flnn ynpasnseMbix 
n HeynpaBnneMbix pa- 
KeT, ÔOMÔapAWpOBOH- 
Hoe Boopyxewne, cnc- 
TeMbi naccnBHOü 3amn-

ufacturer of air-to-air 
missiles. Its product mix 
also includes air-to-sur- 
face and surface-to-air 
missiles, launchers for 
guided and unguided 
missiles, bombs, chaffs 
and flares, electro­
mechanic equipment 
and components of air­
craft weapons. Vympel is 
a multifunction experi­
mental research and pro­
duction enterprise, 
employing over 2,000

Viktor Rats,
Director General

ibi caMoneTOB n BepToneroe, pasnnnHbie aneKipo- 
MexaHUMecKne ycTpoüCTsa n aneMeHTbi aBuaqnoH- 
Horo Boopyxenna. «BbiMnen» ABnaeTcn mhoco- 
<t>yHKUMOHanbHblM HayMHbIM OnblTHO-KOHCTpyKTOp- 
ckum n cepwMHbiM npeAnpunrneM, b kotopom Tpy- 
ASTca 6onee AByx thchm cneunanncTOB paannnHO- 
ro npoct>nns. Oho pacnonaraer moiahmm npon3- 
boactbom, BbinncnHTenbHbiM qeHTpOM, Mcnbira- 
TenbHofi 6a3oü.

Ha npeAnpuiBTun paapaOoTanbi oOpasubi cTpen- 
KOBO-nyiueMHOro n 6oM6apAMpoBOHHoro Boopy- 
xeHwn caMoneroB, paKerbi Knacca «B03Ayx - bo3- 
Ayx»- P-3P, P-23, P-24, P-27P, P-27T, P-33, paKe- 
Tbi Knacca «3eMnn - BO3Ayx» 3M9. B 1981 roAy 
TocMKB «BbiMnen» B03rnaBnn reHepanbHbiü koh- 
CTpyKTop RA. CoKonoBCKHÜ. noA ero pyKOBOACT- 
BOM C03AaHbl M OTpaÖOTaHbl paKOTbl KnaCCa «803- 
Ayx - BO3Ayx» P-73, PBB-AE n Knacca «BOSAyx - 
noBepxHOCTb» X-29T/1; paxeTbi «3eMna - BO3Ayx» 
3M9M3, 3M9M3C; p«A oöpaaqoß KnaccMMecKoro 
aBHaiiHOHHoro BoopyxeHMn.

specialists in different branches of science. In addi­
tion to that, it has powerful manufacturing capabili­
ties, a computation center and testing facilities.

Among its credits is the development of guns and 
bombs, as well as R-3R, R-23, R-24, R-27R, R-27T, 
R-33 air-to-air and 3M9 surface-air-to missiles. In 
1981, Gennady Sokolovsky was appointed Designer 
General and led the company to the development of 
cutting-edge R-73, RW-AE air-to-air and Kh-29TD

Poccun, 125424, r. MocKaa, 
BonoKonaMCKoe tuocce, 90 
Ten.: (495) 491-04-64, 
491-87-77
&axc: (495) 490-22-22

90, Volokolamskoye Shosse, 
125424 Moscow, Russia 
Tel.: +7-495-491-04-64, 
491-87-77
Fax: +7-495-490-22-22

air-to-surface missiles, as well as 3M9M3 and 
3M9M3S surface-to-air missiles and some classical 
aircraft weapons.

In addition to that, the company has put in pro­
duction a line of commercial goods within the frame­
work of the large-scale industry demilitarization 
effort in Russia.

As of now, Vympel is involved in join work with for­
eign partners on exportable air-launched weapons 
and rocket systems.

B paMKax KOHBepcMu npoeoA^Tca paöoTbi no bm- 
nycKy rpaxAaHCKoii npoAyxAnn.

B HacTOsnuee Bpewa TocMKE «BbiMnen» npoBO- 
AMT coBMecTHbie c nHOCTpaHHbiMM napTHepaMu pa- 
bOTbi no aKcnopTHbiM obpaauaM aBMaquoHHoro 
BoopyxeHnsr n paKeTHOfi TexHMKM.
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«feAepanbHoe rocynapcrBeHHoe yHHrapHoe npeAnpunTHe
«rocyAapcTBGHHoe HayMHO-npoH3BOACTBeHHoe
npeAnpuflTMe «BaaanbT»

Basait state research and production enterprise 
(federal state unitary enterprise)

<t>ryn «THfin «Ba3a/ibT» - eaMHCTBeHHoe b Poc- 
cmm m crpaHax CHI" MHoronpo<j>MnbHoe npeqnpM- 
BTue no pa3pa6oTKe m npoM3BOflCTBy aBMaqMOHHbix 
6ow6oBbix cpeflCTB nopaxemiH (ABCil), rpanaTO- 
MeTHblX KOMnneKCOB (npOTMBOTaHKOBWX, npOTMBO- 
XluBepcnOHHbix u apyrux), MuHOMeiHbix BbiCTpenoB, 
pyHHbix rpanar, Bbicipe- 
noB k CAO, HeneTanb- 
Hbix 6oenpnnacoB. 3a 
68-neTHK>K> ucjopuio 
(06pa30saH0 b 1938 ro­
ily KaK paspaSoTHHK 
asuauuoHHbix 6om6) 
npeanpMBTueM paspa- 
SoraHO, cflaHO Ha boo- 
pyxeHMe m ocbobho b 
CepHMHOM np0M3B0flCT- 
se HecKoribKo noKone- 
hmm (Gonee 600) ABCfl. 
«Baaanw» 3HaioT 6onee 
4eM b 80 crpaHax MMpa, 
Ha BOOpyxeHHM kotopbix
HaxoAATCfl ero M3,qe/iHR. Haynnwe m rexHonoruHe- 
CKne MoiHHOCTM, npoM3BOACTBeHHaB 6a3a, Hwen- 
neKTyanbHbiii noTeHqMan npeanpMBTMR no3BonaioT 
cosflasaTb BOOpyxeHne HOBoro noKoneHMs, ycnew- 
ho KOHKypnpyiomee Ha mupobom pbiHKe.

«rHnn «Baaanur» coaaaHbi yHwxanbHbie ABCil - 
oGueMHO-aeTOHMpyioiuafl aBna6oM6a OflAB-SOOilM, 
paaoBan 6oM6oBaa KacceTa c caMonpnpe™Baiounn- 
mmcs SoeBbiMH sneMeniaMM P5K-500 0163-/1 m ap. 
3apy6exHbiM napinepaM npeanaraioiCB rpanaiOMeT- 
Hbie KOMnnexcbi n Coenpwnacbi k hmm, apTMnnepMii- 
ckms MMHbi, yMe6Hbie KOMnnecbi, paanoHanbHan cmc- 
reMa ABCil ochobhoto HasnaaeHMA, Bwiranaioiaaa 15 
oSpaaqos SoenpMnacOB - uiecrb MOHoSnoHHbix aBMa- 
6om6, a TaKxe yHM(J)Mi4MpOBaHHyio paaoeyio 6om6o- 
Byio Kaccery (PBK-500V), CHapaxaewyio paannaHbiMM 
BMaaMM cy66oenpnnacoB.

B HacToamee BpeMa Ha npeanpuarnw coaaaiOTca 
ABCil npnHiiunuanbHO hoboto TMna - yHM<j>MUMpo- 
BaHHaa nnaHMpyiomaa 6om6ob3a KacceTa riK5-500y 
c Moay/ibHOM Soesoii aacTbio b cnapaxeHUM KB3, 
Mcnonb3yeMbix ana cHapaxeHMa P6K-500y Beaerca 
MoaepHM3aiiua ABCfl, nosBonaioiuaa npn6nn3MTb 
mx xapaKTepMCTMKM k ypoBHio BblCOKOTOMHOro opy- 
xmb: aBMaOoMSbi, a TaKxe M3ae/iMa hobom CMCTeMbi 
aoyKOMnaeKTOBbiBatOTca Moaynew nnaHMpOBaHMB m 
KoppeKUMM, hto no3BonMT oopaxaib u.enm 6e3 3axo- 
aa B 30Hbl 06b6KT0B0M flBO npOTMBHUKa.

The Bazalt state-owned research and production 
enterprise is the only in Russia and the CIS to simulta­
neously develop and produce a variety of aerial bombs, 
grenade and rocket launchers, including antitank, anti­
ranger and others, as well as mortar shells, hand 
grenades, projectiles for self-propelled artillery sys­

tems and non-lethal 
munitions. For its 68-year 
history since 1938, when 
it was founded as an aeri­
al bomb developer, Bazalt 
has designed and put in 
mass-production several 
generations and over 600 
types of various muni­
tions. It is well known and 
popular in more than 80 
countries of the world, 
where its products are in 
wide use. The research 
and manufacturing capa­
bilities of the company, as 

well as its intellectual and technological potential con­
stitute the groundwork on which it relies in the devel­
opment of new generations of weapons that make real- 
good rivalry to all foreign contenders.

Bazalt is known to develop some unique types of

BnaflMMup KopeHbKos, 
reHepa.nt>HbiM flMpeKTop, 
KaHflMaarTexHMsecKux HayK

Vladimir Korenkov,
Director General, PhD

munitions, including the ODAB-500PM aerial bomb, 
the RBK-500 expendable cluster bomb with SPBE-D 
self-aiming submunitions and some others. We also 
offer rockets and rocket launchers to our foreign 
clients, as well as artillery shells, non-lethal muni­
tions and training munitions, rational 15-piece aerial 
bomb load suite comprising six integral aerial bombs 
and the unified RBK-500U expendable cluster bomb 
loaded with various-purpose submunitions.

We are developing a totally new type of aerial 
bomb now - the PBK-500U gliding cluster bomb with 
modular warhead, containing same submunitions as 
the RBK-500U. Moreover, we are upgrading the in­
service types of aerial bombs in a bid to bring their 
specifications closer to precision weapons. To meet 
this end we retrofit standard aerial bombs and new 
ones adding gliding accessories and guidance 
equipment to provide them with standoff capability.
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«PeAepanbHoe rocyAapcTBGHHoe
yHHTapxoe npeAnpHHTMe
«rocHim «KpHcrann»

Kristall state research and development institute 
(federal state unitary enterprise)

EBreHMM KonraHOB, 
reHepanbHbiii AwpeKTop, 
AOKTOp TeXHHMeCKMX HayK,

Yevgeny Kolganov, 
Director General, PhD
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B cooTBeTCTBMM c nocTaHOBneHneM npaBmenbCTBa 
CCCP npn aaeofle mm. A. M. CeepanoBa cosAanoCne- 
pna/ibHoe KOHCTpyKTopcKO-TexHonomHecKoe Siopo 
(CKTB-80), Ha Koiopoe Boanoxena aaAaaa OKasaHwn 
TexHHMecKori nOMomn 3aB0AaM oipacnn Soenpnnacoe 
no ycoBepujeHCTBOBaHHio AenciByiomHx TexHonornHe- 
ckmx nponeccoB no/iyseMun eapbiBHarbix BetueciB 
(BB), CHapaxeHMB h Mexannaaunn TpyAoeMKnx paSor. 
B 1957 roAy CKTB-80 peopraHU3OBaH b <t)nnnan 
HI4I4-6 (BnocneACTBHH - LJHMHXM). B 1965 roAy <t>n- 
nwan npeo6pa3OBaw b HHI4-5, c 1966 roAa -,Q3ep>KHH- 
ckhCì HayHHO-HCcneAOBarenbCKMH xnMHKO-rexHono™- 
MecKMÌi MHCTHTyr (AHHXTH) no npoóneMaM xhmmh h 
TexHonormi npoMbiujneHHoro npon3BOACTBa Bcex bh- 
AOB 6pM3aHTHblX B3pblBHaTblX BeiAeCTB (BB) M RBARei- 
cr ronoBHOìi opraHn3aunei1 no paspaSoiKe rexHono- 
rnn, annapaTypbi, KOMnneKCHOM aBT0MaTn3au.nn m Me- 
xaHH3aunu npon3BOACTB BB.

OcHOBHbiM coAepxaHHeM pa6or MHCTMTyTa b xaae- 
CTse ronoBHOùi opraHH3au,HH ciana on™MM3annB h 
yHH<1>HKai4MH AeHCTByramnx opoh3boactb BB, oceoe- 
Hwe HOBbix TexHonoruri h oSopyAOBaHMn.

B 1987 roAy Ha 6aae flHHXTH, Kax roriOBHOn opra- 
HusapnM, h onbiTHoro 3aBOAa npn6opocipoeHHR u 
CpeACTB aBTOMaTH3apHH SblAO C03A3H0 HflO «KpH- 
ciann». B 1991 roAy HHCTMTyr nepeMMenosaH b «fb- 
cyAapciBeHHbiH HHI4 «KpHcrann».

3a 53 roAa HayHHO-TexHnHecKoR h npon3BOACTBeH- 
hoh AesnenbHociM HHCTnryroM paapaOoianbi h BHeApe- 
Hbi b npoM3BOACTBO BB Ha 3aB0Aax OTpacnn: 60 MexaHM- 
3npoBaHHt>ix h aBT0MaiH3up0BaHHbix npoueccoe; 5 no- 
TOHHO-KOHBeepHblX /1MHMM; 44 M6XaHM3HpOBaHHblX H aB- 
TOMaiH3HpoBaHHbix yaaciKa; 236 oahhma hoboto 060- 
pyAOBaHWR; okobo 10 twcrh hobhix npnSopoB Konrponn 
n cpeACTB aBTOMainaauMH; 119 korohh m yciaHOBOK a/w 
pereHepaAHM oipaóoiaHHbix khctiot ot hpomsboactb 
BB; HOBbie brasi Tapbi Ann ynaKOBKw BB; 28 ACTTFI.

Ann peujeHHn aaAaa Gobboh 3<J)<t>eKTHBH0CTM, 3kc- 
n/iyaiapHOHHOM w TexHonornaecKon 6e3onacHociH 
6bi.no paspaSoiaHO h AOseACHO ao cepnìiHoro npo- 
H3B0ACTB3 50 HOBblX BC H KOMnO3HUHM, B TOM HHCne 
AeBRTb MOAepHH3HpOBaHHblX CepHMHblX.

OceoeHO npon3BOACTso npunnibix Ha BOOpyxeHne 
BC A/ia KacceTHbix SoenpnnacoB AMCTaHUMOHHoro 
MHHwpoBaHHR, HHxeHepHbix 6oenpnnacoB, OoeBbix 
HacTeii oóbeMHoro espusa m ciepxHeBbix OoeBbix 
HacieCi Ann SoenpumacOB, SKCnnyainpyeMbix npn no- 
BbiiueHHbix TeMnepaiypax (ao 300 *C).

Do paapaóoTKaM HHCTHiyra China TaKxe co3Aana 
coBpeMeHHaa npoMbnunennan 6a3a no npousBOACisy 
urraiHbix ópwaaHTHbix BB n BC Ha ocHose HenpepbiB- 
Hbix TexHonorMM c hobmm annapaiypHbiM o<t>opMne- 
HneM. OcBoeHbi HOBbie Gonee coBeptueHHbie npou.ec- 
Cbi nepepa60TKw orpaSoraHHbix khcbot m yrnnvi3anm 
OTXOAOB, CTOHHblX BOA, BHeAPCHbl HOBbie TeXHMHeCKMe 
peujeHHB no oóecneMeHwo TexHonornHecKon h Tpanc- 
nopTHoCi OesonacHOCTH. Ha sasoAax peannsoBaH pa3- 
paÓOTaHHblùi MHCTMTyTOM HenpepblBHblH aBTOMaTH3H- 
pOBaHHbiii KOMnneKC npOH3BOACTBa rexcorena.

PaspaóoTaHo 100 BspbisaaTbix m axcnnyaiauMOH- 
Hbix MeTOAMK ucnbiiaHHH m MccAeAOBaHMH xapaKre- 
pnciHK BB n BC. HHCTHTyroM pa3pa6oraHbi skc- 
npecc-MeiOAbi u npeAnoxeH Ha6op HHAUKaiopoB 
Ann 6biciporo (-1 mhh.) onpeAenenun cneAOBbix ko- 
nwHeciB BB Ha noBepxHOc™ paannHHbix oSbeKioe.

Pursuant to the regulation of the government of the 
USSR, an SKTB-80 specialized design bureau was 
founded at the Sverdlov plant, which was entitled to be 
sort of a technical assistant to munitions manufacturers 
as far as the improvement of explosive production tech­
nologies, as well as ammunition assembling and mech­
anization of labor consuming processes were con­
cerned. In 1957, SKTB-80 was reorganized to become 
an affiliate office of the NII-6 research and development 
institute, later also referred to as TsNIIKhM, while in 
1965 the office evolved to become an independent 
research and development organization, named NII-6. 
A year later it was renamed the DNIKhTI Dzerzhinsk 
research and development chemical and technological 
institute, which was assigned a mission to deal with 
chemical and technological issues of high explosive 
production, and has ever since that time been the prime 
contractor when development of technologies, equip­
ment and automation means for explosive production is 
required. Being such, the institute is called to optimize 
and standardize the in-service techniques of explosive 
production, as well as develop and elaborate new tech­
nologies and equipment.

In 1987, the DNIKhTI merged with an experimental 
instrument building and automation plant to form the 
Kristall research and production association, which was 
in 1991 renamed the Kristall state research and devel­
opment institute.

For the fifty years in business, the institute has intro­
duced 60 mechanized and automated processing 
lines, 5 conveyor lines, 44 mechanical and automated 
stations, 236 types of new equipment, about 10,000 
new monitoring and automation control devices, 119 
waste acid regeneration systems and new cutting- 
edge explosive wrapping and casing systems at a 
great number of defense industry and other plants and 
factories.

Moreover, the institute developed and put in mass 
production 50 new types of explosive compounds and 
mixtures, which improved operational efficiency and 
safety of munitions dramatically. Nine of the compounds 
have been upgraded from earlier production versions.

In addition to that, explosive compounds for cluster 
munitions of mine dispensing systems, engineering 
munitions, warheads and penetrators used in extreme 
temperatures (up to 300 deg Centigrade) have been 
developed, adopted for service with the Armed Forces, 
and put in mass production.

The institute can also be proud of the fact that its 
developments were used to introduce the most 
advanced continuous technology of high explosives 
production with cutting-edge equipment used for the 
purpose. Also, more sophisticated waste acid process­
ing techniques have been developed, as well as waste 
disposal methods, drainage and other innovations 
introduced to ensure high level of manufacturing and 
transportation safety. An automated line for continuous 
production of cyclonite (RDX) was put in operation at 
manufacturing plants, after it had been elaborated at 
the institute.

The institute also boasts a record of developing 100 
explosive testing methods, as well as express-methods 
and indicators that allow assessing the residual amount 
of explosives on the surface of various objects in less 
than a minute.
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«feAepanbHoe rocynapcTBeHHoe
yHHTapHoe npeAnpunTHe
«3aBOA mm. fl.M. CsepAnoBa»

Sverdlov plant 
(federal state unitary enterprise)

<t>ryn «3aBoa wMenn R.M. CBepanosa» - 6a3OBoe 
npeflnpnATwe npoMbiiu/ieHHOCTw Poccuu, aaecbCKOH- 
peHTpuposaH yHWKanbHbiM npoMbimneHHbiii m tcxho- 
norwHecKWM noTeHpuan. 3aBOfl ABnaeTCA CTapeüiunM 
rpa/joo6pa3yK>mnM npeanpiwrneM. 3to oaho n3 
KpynHeíiujMX b Poccmm npeanpnATníi no npon3BOACT- 
By SoeBbix B3pt>iB4aTbix semecTB m CHapaxenmo 6oe- 
npunacoB, npoMbimneuHbix BspbiBMaibix semecTB ana 
B3pblBHblX, CewCMH4eCKMX H TeO<j5M3M4eCKMX paóoT. 
LUnpoKO npeaCTaBnenbi nponasoACTBa xmmwhsckoíí 
npoayKiiMM, b tom Hucne Sbitobom xmmmu.

BaxHbiM HanpaBaeHiieM b paSoie saBOAa abaa- 
eTca MauiMHocTpoeHMe; cnoxHeCíiuee oGopyaosa- 
HMe XMMM4CCKMX HPOM3BOACTB, MexaHH3MpOB3HHbie 
CÓOpOBHbie AMHMM.

<i>ryn «33boa MM 9.M. CsepanOBa» MMeei penyra- 
pmio craSMAbHo paCoTaKmiero, HaaexHoro napinepa.

Hctopma 3asoaa HanMHaeTCA c mk>ha 1916 roaa 
nocne yTBepxaeHMA 3aKOHa o nocTpoñKe Huxero- 
poacKoro saBoaa B3pbiB4a™x semecTB Ha Sase 
oóopyaoBaHMH, cbipbA, óoenpMnacoB, asaKynpo- 
saHHbix c Oxtmhckoto 3aBoaa BB m apyrwx aasoaos 
neTepGypra. Ochobhsim HasHaseHMeM npeanpM- 
atma HBnneTca npoM3BoacTBO TpoTM/ia m CHapAxe- 
HMe SoenpunacoB.

B 1918 roay HasancA BbinycK apTnnnepnriCKnx CHa- 
paaoB ana cfpOHTa. BHeapeHHan b 1924-1925 roaax 
TexHonorna oamctkm TpoTMna-Cbipiia, ycoBeprueHCT- 
BOBaHHaa b 1933 roay. no3BO/iMna nonyaaTb tpotmjt 
BbicoKoro KanecTBa u noBbicMTb 6e3onacHOCTb cytuKM.

C 1938 roaa ornaxeH MaccoBbiü BbinycK CHapa- 
aOB, CHapaxeHHblX M6T0A0M WHeKOBaHHa.

3a BoeHHbiíí nepMoa China ocBoeHa TexHonorua M3- 
roTOBneHMA 59 hobbix twhob CoenpuinacoB n sapnaoB.

nocne BOMHbl nOTpeÓHOCTb CTpaHbl B npoayKOMM 
BoeHHOro HasHaseHMA CHM3Mnacb. BbiCBoCoxaaio- 
uiMeca np0M3B0aCTBeHHbie MOiuHOc™ nepenpo- 
4>nnMpoBaHbi noa BbinycK npoayKpnn Hapoano-xo- 
3AMCTBeHH0r0 H33Ha4eHMa M TOBapOB HapOaHOTO 
noTpeCneHMA m MeAMUMHCKnx npenapaTOB.

C Ha4ana 1970-x roaoB Ha 3asoae opoboamtca pa- 
CoTa no aBTOMaTM3auMM TexHonornaecKnx npou.ec- 
cob npoM3BoacTBa BB m b nepByio onepeab TpOTiina.

OCteM npoM3BoacTBa Tpornna HeyxnoHHO yeerm- 
HMsancA, Tax KaK stot npoayKT, Cyaynw ochobhwm 
npM CHapAxeHMM CoenpMnacoB, wupoKO npMMenan- 
CA B HapOaHO-XO3AMCTBeHHblX penAX KaK npOMblW- 
neHHoe BB mam KOMnoneHT npOMbiwneHHbix BB.

VBenM4eHMe oCwmob BbinycKa TpoTMna TpeCoBa- 
no ysenM4eHMA oCteMOB BoeneKaeMoro b aio npo- 
M3BoacTBO cbipbA (oneyM, a3OTHan KMcnoTa, Tony- 
on). CooTBercTBeHHO yBenMHMBanocb koammsctbo 
OTpaCoTaHHbix KMCnoT m T.n. noaTOMy na 3asoae b 
1942 roay CbinM coaaaHbi npon3BoaciBa oneyMa.

B 1972 roay Ha aaBoae Cbino cosaaHo nepsoe b 
CCCP npoMbiujneHHoe npoi43BoacTBO OKToreHa, 
CaMOTO MOLUHOTO TepMOCTOMKOTO B3pblB4aTOrO Be- 
meCTBa - OCHOBbl HOBbIX, BblC0K03(jxt>eKTMBHblX 
B3pbiB4aTbix cocraBOB. TexHonornaecKMe npopeccbi 
npoM3BoacTBa OKToreHa raxxe ooctoahho coeep- 
ujeHCTBOBanMCb, a obtew BbinycKa - ysenM4MBancA.

3aB0a ABaxabi, b 1934 m 1945 roaax, Harpaxaan- 
ca opaeHaMM Tpyaosoro m KpacHoro 3HaMeHM. B 
1971 roay - opaeHOM OktaSpbckom PeBoniouMM m 
apyrMMM HarpaaaMM.

The Sverdlov plant is one of the backbones of 
the Russian defense industry, concentrating 
unique manufacturing and technological poten­
tials. More than that it is one of the oldest enter­
prises in Russia, and one of the largest as well, 
engaged in production of explosives and munitions 
for the military, and industrial explosives for demo­
lition, seismic and geophysical works. The plant 
also makes chemical products, including con­
sumer goods.

Yet another domain for the plant is machine build­
ing. It produces the most state-of-the-art equipment 
for chemical production and mechanized assembly 
lines, and is reputed to be the country's largest man­
ufacturer of washing machines.

The Sverdlov plant has earned a reputation of a 
stable and reliable partner.

The plant's history dates back to June 1916, when 
a regulation was adopted to erect an explosive pro­
duction facility in Nizhny Novgorod to use the equip­
ment raw materials and munitions evacuated from 
the Okhta explosives making plant and other plants 
of St. Petersburg. A primary objective was assigned 
to it to manufacture TNT and fill munitions as soon as 
possible.

In 1918, the plant started making artillery rounds 
for the war. When raw TNT purification technology 
was introduced at the plant in 1924 and 1925, and 
then upgraded in 1933, it started to produce high- 
quality explosives, while the process of drying was 
made significantly safer. However, the plant’s spe­
cialists never stopped short of improving the TNT 
manufacturing

Mass production of munitions filled with explosives 
by screwing technology commenced in 1938.

The country did not need so many explosives 
after the war was over, and the freed manufactur­
ing capabilities were readjusted for production of 
industrial goods, consumer goods and medi­
cines.

In 1970s, the plant launched a program in a bid to 
robotize production of explosives, and primarily that 
of TNT.

The needs for TNT were increasing, because it was 
used as the main charge in munitions, not to mention 
the important role it played in the national economy 
as an industrial explosive or a component of industri­
al explosives.

The increase of TNT output could not help causing 
the need for more raw materials, including oleum, 
nitric acid and toluene, which was responsible for 
significant increase in the output of waste acids. In 
this light, oleum-manufacturing facilities were open 
at the plant in 1942.

In 1972, the plant opened the first Soviet work­
shop to produce octogene - the most powerful 
heat-resistant explosive, which was used as the 
base to produce many new and highly efficient 
explosive compounds. The octogene manufactur­
ing techniques were subject to continuous 
improvements as well, with its output growing 
steadily.

In 1934 and 1945 the plant was awarded the 
Orders of Red Banner of Labor, while in 1971 the 
Order of October Revolution.

AneKcaHAp BaTbipee,
reHepanbHbiM anpeKTop

Alexander Batirev,
Director General

Pocc^fi, 606002, r. flaepxnHCK, 
HHiKeropoACKaH 06/1., 
npocneKT CaepanoBa, 4 
Ten. : (8313) 39-53-02, 
(8313)39-54-14 
cpaKc: (8313) 31-24-18 
E-mail: swerdl@kis.ru

4, Prospekt Sverdlova,
606002 Dzerzhinsk,
Nizhny Novgorod Region, Russia
Tel.: +7-8313-39-53-02,
+7-8313-39-54-14
Fax:+7-8313-31-24-18
E-mail: swerdl@kis.ru
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(PeAepanbHoe rocyAapcTBGHHoe
yHHTapxoe npeAnpHATue
«3aBOA «flnacrwiacc»

Zavod Plastmass plant 
(federal state unitary enterprise)

BnHecnaB UlecTonanoB, 
reHepanbHWM qupeKTop

Vyacheslav Shestopalov, 
Director General

CTpOMTenbCTBO npeanpnarna «3aaoa «nnacT- 
Macc» HaHanocb a 1937 roay. B 1941 roqy Sbino oc- 
BoeHO 18 HOMeHKnaiyp óoenpunacoB. B 1942 roay 
MX KOBMHeCTBO ysenMHMAOCb flO 51. OCBaMBaAMCb M 
BHeapRBMCb HOBbie MeTOflbl CHapAXeHMA M TeXHO- 
norMM. OaHOBpeMeHHO se/iMCb paCoibi no MexaHM- 
aapMM rpyaoeMKMx m TAxe/ibix onepaiiMM, MexaHM- 
3apMM MexcpasHbix TpaHcnopiMpoBOK. Flocne okoh- 
HaHMA BOMHbi c cepeflMHbi 1945 roaa Benocb ocBoe- 
HMe BbinycKa rpaxaaHCKOM npoayxiiMM.

B cepeaMHe 60-x roqoB yBeriMHMncA Bbinycx Ky- 
MynaTMBHbix SoenpunacoB 3a cner BHeqpeHMA ho- 
Bbix MOlUHOCTeM HO OpeCCOBaHMIO M HOBbIX cSopOM- 
HblX npOM3BOflCTB, OCHailjeHHblX KOMnneKCHO-Mexa- 
HM3MpOBaHHblMM HOTOHHblMM TIMHMAMM. 3aBOfl OC- 
HamaeTCA Bbic0K0MexaHM3Mp0BaHHbiM oSopynosa- 
HM6M RpeCCOBaHMA LUaweK paapblBHblX 3ap9flOB, 
BHeapseTca MexaHM3MpoeaHHaA amhma cóopkm 120 
ocKonoHHO-rfiyracHbix mmh, ocBoena MexaHM3Mpo- 
BaHHaa amhma cSopkm 152-mm CHapaflOB, oaHOBpe- 
MeHHo coBepujeHCTByeica oBopyaoeaHMe nopuM- 
OHHoro Meioaa HanonneHMA SoenpMnacoB. B 
1973 rofly co3flaH ynacrox nopqMOHHoro npeccoea- 
HMA Ha 6a3e CeMM ROpqMOHHblX RpeCCOB.

OcBOeHO RpOM3BOflCTBO COBpeMeHHbIX aKTMBHO- 
peaKiMBHbix CHapaflOB, HeynpaenAeMbix aBMapnoH- 
HblX paKOT, KyMynATMBHbIX CHapAflOB.

MOpepHM3MpOBaHbl J1MHMM M3TOT0- 
BneHMA MOHOónoKOB, peKOHCTpynpo- 
BaHa amhma cSopKM HAP Tuna C-8. 
flOCTpOeHa AMHMA OpOM3BOflCTBa RO 
CHapaxeHMio SoenpunacoB motoaom 
3anMBKM m ipiH CHapaxeHMA Qoenpu- 
RaCOB TepMOCTOMKMMM B3pblBMaTblMM 
COCTaBaMM.

npeARpMATMe ocymecTBaseT yTM- 
/iM3apMio QoenpMnacoB c mct6kiummm 
rapaHTMMHblMM CpOKaMM XpaHeHMA M 
HenpnrozjHbiMM k Mcnonb30BaHnio no 
npAMOMy Ha3HaaeHMio.

Ha CRepManbHbix creHflax paccHapAxeHMA 6oe- 
npMnacoB KannSpa ao 203 mm BbinonHAiOTCA pa6o- 
Tbi RO paccHapaxennio OoenpunacoB noBbiuieHHoro 
MorymecTBa motoaom MasneHeHun crpyeii boa« 
BbicoKoro aasaeHMA m yroaMsapMM BbicsoOoxaae- 
MblX B3pblBHaTblX BetpecTB TMRa «3MynbceH-n», 
«3MyabceH-r» b RpowbiiuaeHHOCTM. npeanpnHTMeM 
coBMecTHo c P<T>RLi-BHWHTcP b 2000 roay cosaaH m

Poccma, 456604, 
r KoneiUcK, RenabuHCKan o6n., 
noc. CoBeroB
Teji./tpaKC: (3512) 69-91-07, 
69-91-51, 69-91-15

Sovetov Compound, 
456604 Kopeisk, 
Chelyabinsk Region, Russia 
Tel./Fax: +7-3512-69-91-07. 
69-91-51, 69-91-15

npMHAT b aKcnayarapHK) yiacTOK paccHapAxeHMA 
ACPI TMRa 0AB-25O-17O mstoaom TMApoa6pa3MB- 
Horo peaaHMA.

B paMKax yTMaM3aaMM Ha 3aeoae npnMeHAeicA 
TexHoaorMA noayHeHMATpOTMaa yTMnM3MpoeaHHoro 
(ipoTna Y) M3 TpOTMaa, M3BnexaeMoro m3 6oenpM- 
nacoB npM mx paccHapaxeHMM.

Pa3BMBaeTCA RpOM3BOaCTBO RpOMbllljaeHHblX 
B3pblBHaTblX BeiaeCTB, OCBaMBaiOTCA HOBbie pepeo- 
Typbi npOMbiwaeHHbix BB.

3asoa ROCTaBaaer npoayxpMio rpaxaaHCKoro Ha- 
3HaMeHMA b perMOHbi Pep, a Taxxe b SaMXHee 3apy- 
6eXbe, aoaA SKCROpTMpyeMblX RpOMbllljaeHHblX 
B3pbiBHaTbix BeipecTB cocTaenAer 30-35% ot o6- 
ipero BbinycKa. npeanpMATMe coTpyaHMwaeT c Be- 
HecyaaoM, Rmbmom, 3MM6a6Be, MaaaMSMeii, lOx- 
hom Kopeeri, KMTaeM, yraHAOM.

The plant was built in 1937, and as early as 1941 it 
was capable of manufacturing 18 types of munitions, 
with the number increased to 51 in 1942. New ammuni­
tion filling techniques were constantly looked for, while 
at the same time work was under way to introduce 
mechanized solutions into production and interphase 
transportation. As soon as WWII was over in 1945, the 
plant was demilitarized to produce commercial prod­
ucts as well.

In mid-1960s, the output of shaped charge munitions 
at the plant boomed, which was caused by the intro­
duction of new pressing lines and assembly lines, which 
were automated to a high extent. The plant was then 
equipped with machinery for pressing blasting car­
tridges, assembly line for production of 120-mm HE- 
Frag mines, and 152-mm shells. Dosing mechanisms 
were also introduced in munition filling processes, and 
in 1973, a manufacturing line based on seven dosing 
presses was opened at the plant.

The plant is also capable of making rocket-assisted 
projectiles, unguided rockets and shaped charge muni­
tions. Moreover, its cluster bomb manufacturing lines 
were modernized and rocket assembly lines reconfig­
ured, while a new molding line for filling munitions was 
open together with the one to fill munitions with heat- 
resistant explosive compounds.

The enterprise is engaged in demilitarization of 
ammunition with service lives expired, or inappropriate 
for military use.

Company's specialized benches allow disassembling 
munitions with calibers up to 203mm, and are also quite 
appropriate for disposal of enhanced power munitions 
by applying high-pressure water jet to wash out explo­
sives, which are then processed into Emulsen-P and 
Emulsen-G industrial explosive compounds.

The plant's joint efforts with RFYaTs-VNIITF in 2000 
resulted in a hydroabrasive cutting disassembly line for 
FAB-250-170 bombs developed and put in operation.

The plant also specializes in retrieving TNT from 
demilitarized munitions, which is used to produce Trotyl 
U (the index ‘U’ stands for decommissioned), and is 
enhancing its explosives manufacturing capabilities to 
put in production new types of explosive compounds..

The enterprise supplies its commercial products to 
many regions of Russia, and the former USSR coun­
tries, the share of export products amounting to 30- 
35% of the total output. Among the plant's customers 
are also companies from Venezuela, Libya, Zimbabwe, 
Malaysia, South Korea, China and Uganda.
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0eAepanbHoe rocyAapcTBeHHoe
yHHTapxoe npeAnpxflTxe
«Ka3aHCKHM KaaeHHbiH nopoxosoM 3bboa»

Kazan state gunpowder plant 
(federal state unitary enterprise)

B 1788 rony no uMeHHOMy yxasy MMnepaTpniibi 
EKarepnHbi II 6bin sanoxen KaaaHCKwn KaaeHHbiii 
nopoxoBoii aaeofl.

nepBbie CTO neT cBoeü fleaiejibHOCTH npeanpn- 
HTneM np0M3B0flnnca HepHbiii nopox ana nywex n 
MytuxeTOB, a c 1893 ro/ta Haaaio nponaeoacTBO 
SeaflbiMHoro nupoxcnnuHOBoro nopoxa. B nepno/i 
llepBOM MMpOBOii BOWHbl 33B0fl flOBOB TOflOByiO Bbl- 
paóoTKy nopoxoB no 271 TbiCAHM nyflOB.

B KOHue 30-x roflOB XX CToneTwa 3aBOfl 6bin 33hat 
cepbe3HOii peKOHCipyKLineft, ycnane cbom npon3- 
BOflCTBOHHbie M01UH0CTH. B TOflbl Be/IMKOM Orese- 
CTBeHHOM BOHHbl, OCTBBUlHCb GflHHCTB6HHb!M 38B0- 
flow, aeiiCTByioiuktM Ha nonuyio Momb, b hojihom 
oóbewe oSecnennBaji Hyxflbi <|>poHTa s nnpoKcnnn- 
HOBbix nopoxax n sapaaax.

OßHOü H3 BaxHbix aacnyr 3aBoqa n KOHCipyK- 
TopcKoro 6opo OTB-40, b kotopom paborann ee- 
aymue cnenManMCTbi nopoxoflennA, abaagtca 
paapaSoTKa peqenTypbi nopoxa n KOHCTpyKiiHM 
nupOKCMnwHOBOro BapuaHTa sapaaa k yciaHOBKe 
«Kano tua».

K cepeflHHe 1942 roaa 3apAflbi k peaKTwBHbiM cn- 
CTOMaM 3annoBoro otha cocTasnnw ao 30% ot o6- 
mero oOteMa nopoxa, BbinycxaeMoro KaaaHCKMM 
33BoaoM. Kpowe Toro, 6bin pa3pa6oTaH TexHOnorn- 
necKuw npoqecc nsroTOsneHHA nopoxos k 82- m 
120-mm MMHOMeTHbiM aapA/raM, peiuena npoGaewa 
MCnoab3OB3HMA B 0T6M6CTB6HHblX apTMAnepMMCKHX 
M CTpenKOBbix cncTewax aHrnnncKMX m aMepnxaH- 
CKMx nopoxos, nocTaBaaeMbix no neHfl-nnay, a tsk- 
xe aenbiM paaapyrnx npoönew.

nocne BOMHbi Ha aasoae coaaaHbi HenpepbiBHbie 
TexHoaorww HMTpaunn uennK>no3bi w npon3BoacTBa 
Bcex BMflOB nnpOKCUBMHOBblX MOlUHbIX, ÖblCTpOTO- 
pnmux, TepMOCTOiiKHX nopoxoB ana crperiKOBOro 
OpyXHA H MMH0M6T0B, BblC0K03HepreTHHeCKHe nn- 
pOKCMBMHOBbie M SarUIMCTMTHbie apTMnnepHMCKHe 
nopoxa, MeTaTenbHbie aapaabi ana npoTnBOTauxo- 
bom noneBoü n mopckom apTwmepuM, chct6M3m 
GnnxHero 6oa, mmhombtob, aBHaunoHHOro, 36hht- 
Horo n CTpeaKOBoro BOopyxeHMA pa3Hoo6pa3Hbix 
KaauSpOB (ot 5,45 ao 240 mm), cneqnanbHbie sua« 
yKynopKM. KasaHCKMü 3asoa nepBbiM ocboua npo- 
M3BoacTBO croparaiaux rnnb3 m flpyrnx cropaioianx 
aneMeHTOB aapaaoB k apTwnnepMMCKnM BbicTpenaM 
ana TaHKOBbix nyiaex.

B HOBbIX 3K0H0MMM6CKMX yCAOBMAX 33B0a aO6wn- 
ca npaBa Ha B03BpataeHne eMy CTaryca xaaeHHoro 
3asoaa.

CoxpaHeHbl npOH3BOaCTB6HHbie MOIUHOCTM, yHH- 
xaabHbie TexHoaornn npon3BoacTBa nopoxoB, Kaa- 
pbi cneawaniiCTOB, cnocoÖHbix peuiaTb cnoxHbie 
3aaanu no cosaanwo hobhix bhaob npoayxiinn, oa- 
Ha m3 nyHiuMx b oTpacaM peHTpanbHaa naGopaTo- 
Pha, OTMeTMBiuaa CBoe 140-aeTMe.

OnMpaACb Ha HayHHbie aocTMxeHMA no nepepa- 
öOTKe nOHMMepOB, nopoxosoe nponaeoacTBO cno- 
coGho M3TOT0BMTb MenKOßMcnepcHbie, KpyHHbie, 
nopucTbie, naoTHbie, MeaneHHO m Gmctpo ropatane 
MoiaHbie nopoxa, aaanTMposaHHbie k BbicTpenaM 
CTpeaKOBoro opyxMA m apTMnnepnn CTpaH HATO, a 
T3KX6 BOeHHbie, OXOTHMMbM M CHOpTMBHbie OOpOXS K 
nio6blM CHCTeMaM, C TeXHHHeCKUMU yanOBHAMH, 
TpeSyeMbiMM 3aKa3HUK0M.

Pursuant to the regulation signed by Russian 
Empress Katherine II, the Kazan gunpowder plant was 
founded back in 1788.

During the first hundred years in business, the plant 
used to produce only gunpowder for guns and muskets, 
while starting from 1893 smokeless nitro-cellulose 
powders entered its line of products. During WWI the 
plant was showing record-breaking 441,000kg output 
of powder annually.

In late 1930s, the plant was subject to a serious 
reconstruction, with its manufacturing capabilities 
improved dramatically, so that in WWII it was naturally 
the only plant that continued operation at the edge of its 
power and satisfied the needs of the Soviet armed 
forces in nitro-cellulose powders and charges entirely.

One of the greatest merits of the plant and its design 
bureau, the OTB-40, which employed the best special­
ists in powder making, is the development of powders 
and the nitro-cellulose propelling charges for the 
famous Katyusha rockets.

By mid-1942, the propelling charges for rockets 
accounted for 40% of the total output of the plant, but in 
addition to that, it also developed technology for pro­
ducing powders for 82mm and 120mm mortar shells, 
and adjusted Soviet artillery systems for use of muni­
tions filled with British and U.S. powders, brought to 
Russia on lend-lease contracts.

After the war was over, the plant introduced first-ever 
continuous technologies of cellulose nitration for pro­
duction of all types of nitro-cellulose powders for small 
arms and mortars, high-energy nitro-cellulose and bal­
listite powders for field and naval artillery systems, 
close-combat systems, mortars, aircraft, air defense 
and other weapons of a variety of calibers from 5.45 to 
240mm, and specialized types of sealing. Moreover, the 
Kazan plant was the first to manufacture combustible 
cases and combustible elements of propelling charges 
for artillery projectiles fired from tank guns.

In the new economic environment the plant managed 
to obtain the right to be called a state-owned enterprise.

Its manufacturing capabilities were retained, as well 
as unique techniques of powder production and skilful 
professional employees who can develop and put in pro­
duction new types of products. The enterprise also man­
aged to retain one of the industry's best laboratories that 
recently market 140th anniversary since the foundation.

The plant makes use of the best scientific achieve­
ments of polymer processing, which enables it to pro­
duce small-grain, large-grain, porous, dense, low- and 
fast-burning powders, adjusted to be used in NATO 
standard small arms and artillery munitions, as well as 
military, hunting and sport powders, effective in any cli­
matic conditions to customers' satisfaction.

Xannn Thrwatob, 
reHepanbHBiH qnpeKTop

Khalil Ghiniyatov, 
Director General

420032, Poccun, TarapcraH, 
r. Kaaattb, yn. 1 Man, 14 
Ten.: (8432) 55-33-53, 
55-33-93.
Ten/<paKC: (8432) 55-40-14

14, Pervogo Maya Str..
420032 Kazan, Russian
Republic of Tatarstan
Tel. +7-8432-55-33-53,
+7-8432-55-33-93,
Fax: +7-8432-55-40-14,
E-mail: kazanpowder@kgts.ru
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<t>eAepanbHoe rocyaapcTBeHHoe
yHHTapHoe npcAnpMHTHC
«KoHcrpyKTopcKoe 6iopo MauiHHOcrpoeHHA»

KBM (machine-building design bureau) 
(federal state unitary enterprise)

Banepuiii KaiuuiH, 
HaqanbHMK - rnaBHbiii
KOHCTpyKTOp KBM, 
naypeaT locyaapCTBeHHoii 
npeMHM Pct>,
KaHfluiflaT TexHMHecKMx HayK, 
MneH-KoppecnoHfleHT PAPAH, 
aaonyxeHHbiu KOHCTpyKTOp Pep

Valery Kashin,
Head - Chief Designer, Doctor, 
Corresponding Member, 
Russian Academy of Rocket 
& Artillery Sciences

Poccns, 140402, 
MocKOBCKan o6n., r. KonoMHa.
Okckuû np., 42
Tea.: (4966) 16-31-74
<PaKC: (4966) 13-30-64
E-mail: kbm@kolomna.ru

42, Oksky proyezd Str., 
140402 Kolomna, Moscow 
Region, Russia
Tel.: +7-4966-16-31-74
Fax: +7-4966-13-30-64 
E-mail: kbm@kolomna.ru

«KoHcrpyxiopcxoe Giopo MaiunHOCTpoeHnn» 
(Cbryn KBM) - Beaymee npeflnpMATMe no paspa- 
GoiXe COBpeMeHHbIX o6pa3UOB BOeHHOii TeXHMKU, 
He MMeiomnx ananoroe b mmpobom npaxwxe.

KBM, ao 1961 ro/ta CneunanbHOe KB, cosflawo floc- 
raHOB/ieHneM fbcyflapCTBeHHoro KoMwrera b anpene 
1942 rofla flnn paspaGoixw MUHOMeiHoro Boopyxenns. 
B nocneBoeHHbiri nepnofl Gbina cosflawa cucieMa mm- 
HOMeiHoro BOopyxeHna xann6poBOT 50flo 240 mm, 3a- 
BepaiHBUjaRcn co3flaHweM b 60-e roflbi caMoro moluho- 
ro eflMHCTBeHHoro b Mnpe 420-mm MunoMera «Oxa».

OflHOBpeMeHHO 6binn cflaHbi Ha BOopyxreHne 
nepsbie b cipane npoiMBoiaHxoBbie GesoixarHbie 
opyflua: 82-mm B-10 m 107-mm B-11, a raxxe 6om- 
GoweiHoe BOopyxeHwe ana BM<t>.

B Hanane 60-x roaos KBM 6bino noBHOCibio nepe- 
BeaeHO Ha paxeiHyo leMainxy.

Bnepebie b cipane Gbinn paapaGoranbi n npnuqibi 
Ha BoopyxeHMe npoiMBoraHKOBbie ynpaBnaeMbie pa- 
KeiHbie KOMnneKCbi (F1TPK) «UlMenb», «ManiOTKa», 
«ManioTKa-n», CoaaaHbi coepeMeHHbie nTPK, o6na- 
aatoiijne HenpeB30Mfl6HHbiMM raxTuxo-iexHMHecxMMM 
m aKcnnyaraunoHHbiMn xapaKiepMCTMKaMM CBepxaey- 
KOBbie «LUiypM-B», «LUrypM-C», «Aiaxa», Bcenorofl- 
HbiM, MHoroKaHanbHbiCi xoMnnexc «XpM3aHieMa-C».

CneunannciaMH KBM cosaaH yHnxaabHbiM wiacc 
nepeHOCHbix senmHbix ynpaeraeMbix paxeiHbix kom- 
nnexcoB (D3PK). D3PK - MHflMBMflyanbHoe opyxne 
fl/ia GopbGbi c 6oeeoM aBnauMew npoiMBHMxa, aeiicT- 
Byxrifleu Ha Manbix m ceepxManbix Bbicoiax. KBM - 
MHpoBOii nwaep b stom oSnacin, paapaGoraeujee 
6neciAiflyio cepmo R3PK: «Crpena-2», «Crpena-2M», 
“Crpena-3”, «Hrna-1», «Lima». B xoae stom paGoibi 
6binn peiuenbi 3aaann cipenbGbi n3PK HaBcrpeny, 3a- 
mmaeHHOCTn ot TennoBbix noMex, aannoBon cipenb- 
6bi npuMeHeHHa fleioHnpyramero ronnnea,

KBM coxpaHser nepeaOBbie ooauunn b oGnaciM cos- 
aaHMA MOGM/lbHblX, BblCOXOTOHHbIX laXTMHeCXMX (TPK) H 
onepaTHBHo-raKTMHecKMx (OTPK) paxernbix xoMnnex- 
cob. HaHMHas c 70-x roaoB na BoopyxeHMe apMun no- 
ciynnnM TPK «Touxa», «Touxa-Y» m OTPK «Oxa».

OTPK «Oxa» He MMen ce6e paBHbix b Mnpe m Bbi3Ban 
osaGoseHHOCTb pyxoBoacTBa HATO. KoMnnexcbi «Oxa» 
6binn yHHHTO>xeHbi b TeHenne 1987-1989 roaos, nonas 
noa aenciBwe floroBopa o nnxBnaaunn paxei cpeflHeii 
m MeHbiueri flanbHociM or 8 flexaGps 1987 roaa.

B HaCTOsmee epeMA KBM eeayrca paGoibi no co- 
BepujeHciBOBaHwo hoboto OTPK «Hcxanaep-S» c 
ynyHiueHHbiMM GoeBbiMM xapaxiepncruxaMH.

KoHcipyxiopcxoe Giopo MaiuMHOcrpoeHn« - eann- 
ciBeHHbiri b Mnpe paapaGoianx boghhom tgxhmxm ho- 
Boro HanpaB.neHHA - xoMnnexcoB (KA3) m cncieM 
(CA3) axruBHoii 3atflnibi Gogbom TexHMxM. Bnepsbie 
peuiena npnHunnnanbHO Hoean, cnoxHan HaysHO-iex- 
unHecxan npoGnewa (KA3 «Apena-O»): nepexear mbm- 
XBMflaflMA CHapsaoB, Hawbonee onacHbix ana cospe- 
MeHHbix TaHxoB m apyrnx MaruMH. MoiflHbiii HayMHbiii, 
xoHCTpyxTOpcxnii n npon3BOaCTBeHHbiii noreHflnan 
KB MauiMHOCTpoeHMA peann3yercA b saMXHyroM unx- 
ne: «PaapaGorxa - uaroroBneHne - ncnbnaHna».

Pa3BMBax>Tcn aenoBbie OTHOuieHnn no nociaaxe 
6onee hbm b 60 cipan, MoaepHnsapun n coBMeci- 
Hoii paapaSorxe BoopyxeHMe n soeHHon TexHnxn c 
BeayiflUMw 4>npMaMn paasmbix rocyaapciB Eepo- 
nbi, A3nn, A<t>pnxn n JlaiMHCXon AMeprixn.

The KBM machine building design bureau is a lead­
ing enterprise of Russia, dealing with development of 
cutting-edge military hardware, unrivaled in the 
world.

Before 1961 it was named the Special design bureau, 
formed pursuant to the regulation of the State 
Committee in April 1942 with the task to develop mor­
tars. After the war, the design bureau continued devel­
oping mortars with calibers from 50mm to 240mm, 
while the last one developed in 1960s was the world’s 
most powerful and only 420mm Oka.

Among other weapons developed and fielded were 
the country’s first antitank recoilless rifles, including the 
82mm B-10 and 107mm B-11, and some bomb throw­
ing weapons for the navy.

In early 1960s the design bureau changed its priori­
ties for rockets.

It is here that the ATGM Shmel, Malyutka, and 
Malyutka-M were developed, which were then adopted 
for service with the country’s Armed Forces. More 
ATGMs were developed with specifications unrivaled, 
including supersonic Shturm-V, Shturm-S, Ataka and 
all-weather multi-channel Khrizantema-S.

The design bureau is also known for its unique 
man-portable air defense systems (MANPAD). 
MANPADs are individual weapons designed to 
counter combat aviation at low and super-low alti­
tudes. The machine-building design bureau holds the 
leading positions in the world with its brilliant and 
world-famous Strela-2, Strela-2M, Strela-3, lgla-1 
and Igla. During the development of the missiles the 
designers managed to resolve the most difficult tech­
nical problems, including head-on launch, immunity 
to flares, multiple launch and use of detonating pro­
pellants.

KBM is at the leading edge of development of mobile 
and highly accurate tactical and strategic missile sys­
tems, its Tochka, Tochka-U and Oka added to the 
inventory of country’s armed forces in 1970s.

The Oka missile system was reputed to be unrivalled 
in the world, and was quite a headache for NATO military 
leaders. All systems were decommissioned in 1987- 
1989 under the INF Treaty on elimination of intermedi­
ate-range and shorter-range missiles dated December 
8, 1987.

As of now, KBM is upgrading its new tactical system, 
designated Iskander-E, which features even better 
specifications than its predecessor.

KBM is world’s only developer of new generation 
missile systems, i.e. combat vehicle defensive aids 
suites. The design bureau was the first that found 
solution to the most difficult scientific and technologi­
cal problem - interception of most lethal missiles for 
present-day tanks and other armored vehicles - and 
introduced it in the form of the Arena-E defensive aids 
suite. The powerful scientific, designing and manufac­
turing potential of the design bureau is used to ensure 
the close loop from development through production 
and to testing of most advanced and up-to-date 
weapons.

KBM spared no time to develop its foreign ties with 
clients from more than 60 countries, and takes part in 
joint development and modernization of military hard­
ware with leading companies from Europe, Asia, Africa 
and Latin America.
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«feAepanbHoe rocynapcTBeHHoe yHWTapwoe npeAnpHUTMe
«KpacHoapMeMCKMM HaynHO-MCcnGAOBarenbCKHM
HHCTHTyT MexaHH3ai<HH»

Krasnoarmeisk research 
and development institute of mechanization 

(federal state unitary enterprise)

cpryn «KpacHoapMeüCKMM HUM MexaHMsaqMM» 
(<t>ryn «KHMMM») oGpaaoaan b 1947 roAy BHanane 
KaK KE aba paapaGoTKn hoboto peaKTMBHoro Boopy- 
xeHMA. Ebinn opraHU3OBaHt>i TpM KOHCTpyKTopcKMX 
OTjjena m oamh SKCnepMMeHTanbHO-MccneAOBa- 
TenbCKMM. Hananacb paapaöoiKa senmHbix m asna- 
pnoHHbix peaKTUBHbix cHapa/iOB m peaKTWBHbix CHa- 
paflOB GnuxHero Goa. 3ra paGora Gbina ycnewHO 
sasepweHa npMHATMeM Ha BOopyxeHMe rpaHaT 
nr-7 m nr-9, a ee aBTopw yaocToeHbi JIshhhckom 
npeMwn. C 1954roaanHCTHTyTnepenpo<t>nnwpoBaH 
Ha paapaßOTKy hobbix TexHonorMM m oGopyAOBaHMA 
M6xaHM3upoBaHHoro cHapHxeHua m cGopkm Goe- 
npnnacoB c qenbio noBbiujeHMA mx atjxfieKTMBHOCTH, 
chmxbhma TpyaoeMKOCTM naroTOBneHUB, co3a3hma 
np0M3B0ACTB6HHblX MOLUHOCTeÜ B OTpSC/lM.

C 1964 roaa ABAAercA ronoBHbiM MHCTMiyroM no 
TeXHOnorHU CHapAXeHMA M cßopKe oGbIMHbIX BMAOB 
6oenpnnacoB, npon3BOßCTBy npoMbiujneHHbix BB, 
paspaöOTKe TexHonorMM n oGopyAOBaHMA cepniiHO- 
ro npou3BOflCTBa. B 1970 rony co3AaercA npoeKT- 
Hoe oiaeneHHe, m uHCTmyT ct3hobmtca renepanb- 
HbiM npoeKTMpoBianKOM ana GonbujMHCTBa CHapA- 
xaTenbHbix saBoaoß. Pa3BMBaeTCA paspaGoixa 
cpeacTB ACym. VaaCTMe MHCTMTyra Ha aranax CO3- 
ABhma SoenpmacOB m mx npoM3soaCTBa noaeonMno 
oöecneMMTb MaccoBbiM BbinycK hobmx Bbic0K03<J>- 
4>ßKTMBHbix SoenpMnacoB. K hmm othocatca aprMn- 
aepMMCKMe ocKonoMHO-rfiyracHbie m KyMynATMBHbie 
CHapaabi noBbiweHHOro MoryiaecTBa, npoTMBOTaH- 
KOBbie m npoTMBOnexoTHbie mmhhi ana MexaHM3Mpo- 
BaHHOTO M aMCTaHUMOHHOfO MMHMpOBBHMA, peaK- 
TMBHbie CHapaabi GnMXHero 6oa m 3annoBoro otha. 
B 1992 roay npeanpMATMe naaHanaeTCA ronoBHbiM 
no yTMAM3ai|MM o6biHHbix bmaob GoenpMnacoB. Ha- 
Maaacb paspaGorxa cpeacTB m coocoGob yrMAMsa- 
umm GoenpMnacoB, M3BneMeHHbie B3pbiBHaTbie bö- 
mecTBa m nopoxa nepepaGaTbisaiOTca b peqenTypbi 
m 3apAabi aha ropnopyaHon npoMbiiuneHHOCTM.

B HacTOAiaee BpeMA <t>ryn «KHMMM» - bto Konne- 
KTMB BblCOKOKBaaM<t>MLlMpOBaHHblX CneUMaAMCTOB, 
MMeioiuMx Go/ibwon ohbit paGoTbi b CHapAxaTenbHoti 
npOMbiwjieHHOCTM, ycnewHO Mcnonb3yiouiMx ero npM 
paapaGoTKe KOHBepcMOHHbix HanpaBneHMM. B mhctm- 
Tyre paGoraioT AOKTopa m KaHawaa™ Hayx, axaaeMM- 
km m HneHbi-KoppecnoHaeHTbi MAM m PAPAH.

MaTepManbHO-TexHMHecxaA Gasa axcnepMMeH- 
TanbHbix m npoM3BoacTseHHbix noapasaeaeHMii no- 
3BOAA6T BbinOAHATb MCC/ieAOBaHMA Ha COBpeMOH- 
HOM ypOBHe M OCymeCTBAATb HOAHblM KOMnneKC pa- 
GoT - OT CaMOM paHHeii CT3AMM CO3A3HMA HOBeMWMX 
M3aenMii ao opraHM3aijMM mx cepMMHoro m Macco- 
Boro npOM3BOaCTBa.

<t>ryn «KHMMM» pacnonaraeT: onbiTHbiM npoM3Boa- 
CTBOM CneUXMMMM C yHMKanbHbIM CnepManbHblM oGo- 
pyaOBaHMÖM M 3aiHMTHblMM COOpyxeHMAMM, 003B0AA- 
loiuMMM b peanbHbix ycaoBMAx m Ha peanbHbix cocTaeax 
npoBoaMTb npoBepxy m oipaGoTKy paspaGoTaHHbix iex- 
HoaorMM, a Taxxe MsroiaBaMBaib cepMMHbie napiMM 
cneuM3aenMM bcbmm MeioaaMM HanonneHMA.

B paMKax KOHsepcMM MHCTMTyr saHMMaeicA npoM3- 
BoacTBOM npoayKiiMM TOBapoB HapoaHoro noTpeGne- 
HMA, C03aaHM6M npOTMBOOOXapHblX BOaOßMOB m cne- 
PMaabHblX nOKpblTMM ABA 3aiAMTbl OT noxapOB.

Ha Gase MHCTMTyra C03A3h «tjnnMan MryM3.

The Krasnoarmeisk research and development insti­
tute of mechanization was founded in 1947 as a design 
bureau of new rocket systems. Three designing depart­
ments were formed, plus an experimental one, to devel­
op air defense and air-launched missiles and short- 
range rockets. The work was soon successfully com­
pleted with PG-7 and PG-9 rocket launchers commis­
sioned for service and their developers awarded the 
Lenin Prize. In 1954, the institute started developing 
new equipment and techniques for automated assem­
bling of munitions with the aim to ensure their higher 
reliability and reduce labor consumption.

The bureau has been the prime developer of assem­
bling techniques for production of conventional muni­
tions, industrial explosives and development of manu­
facturing technologies. In 1970, a project department 
was opened at the institute, which had evolved to 
become a prime technology developer for the greater 
part of all plants and factories involved in the production 
or assembly of munitions. Moreover, it continued 
improving means of automation for ammunition produc­
tion. Owing to the institute’s involvement into ammuni­
tion development, many new high-efficiency munitions 
were put in mass-production, including artillery HE-Frag 
and shaped charge ones with enhanced power, antitank 
and personnel scatterable mines, short-range close­
combat rockets and multiple launch rockets. In 1992 the 
institute was appointed prime contractor for convention­
al ammunition disposal. Since that time it has been 
engaged in research aimed at finding ways to demilita­
rize munitions, explosives and powders, and reprocess 
them for use in mining engineering.

The institute now is a group of skilful professionals 
boasting wealth of expertise in ammunition making sector, 
which they successfully employ in demilitarization pro­
grams. The institute employs many PhDs and Members of 
the Russian Academy of Missile and Artillery Sciences 
(RAMAS) and International Academy of Informatization.

The experimental and manufacturing facilities have all 
equipment requisite to conduct most sophisticated 
research and ensure the whole production cycle from the 
development of new systems to their mass-production.

The institute also operates an experimental line for 
production of special chemical agents with specialized 
equipment and protective facilities that allow using gen­
uine components to test technological processes, as 
well as producing experimental batches of special 
munitions by applying all known filling methods.

Demilitarization projects of the institute also include 
the production of consumer goods, development of 
water storing equipment for fire-fighting purposes, as 
well as fire-resistant coatings.

An affiliate of the Moscow state university of ecologi­
cal engineering was opened at the institute recently.

Mill

EpoHMCnaB MaqeeBMH, 
reHepanbHbiM AMpeicrop, aoktop 
TexHMnecKMx HayK, axaAeMMK 
MAM, 
airaAeMMK PAPAH, 
naypeaT TocyAapcTBeHHbix 
npeMMM CCCP m P<t>, 
3acnyxeHHbiM 
MaujMHOCTpOMTenb P<i>

Bronislav Matseyevich, 
Director General, PhD, 
Member of RAMAS, winner 
of State Prizes of the USSR 
and the Russian Federation

Poccm«, 141292, MocKOBCKaa 
o6n., r. KpacHoapMeiiCK, 
npocneicr HcnbiTarejieü, a.8 
Tea.: (495) 584-16-92, 
584-16-44
<t>aKc: 8-901-905-24-43
E-mail: kniim@krasn.mosreg.ru

8, Prospekt Ispytatelei Str.,
141292 Krasnoarmeisk,
Moscow Region. Russia
Tel.: +7-495-584-16-92,
584-16-44
Fax: 8-901-905-24-43
E-mail: kniim@krasn.mosreg.ru
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(peAepanbHoe rocyAapcTBGHHoe
yHHTaptioe npeAnpunTue
«Kotobckhm 3asoA nnacTwacc»

Kotovsk plastics plant 
(federal state unitary enterprise)

Kotobckwü aaBOfl nnacTMacc 6bin ochobsh b 1915 
roAy. leorpa<t>MHecKn oh pacnonoxen b Ueurparib- 
HO-HepHO3eMHOM perwoHe Poccmm, HeaaaeKO ot 
r. MocKBbi. Ha 3aB0ae nweiorca coôCTBeHHbie xe- 
ne3HOflopoxHbie noabesflHbie nym u aBTOrpaHC- 
nopiHoe npeanpHHTne. BoaayujHbie hmhmm m xe- 
ne3HoaopoxHoe cooömeHMe no3BonsuoT nivieTb 
CBswb npaKTMHecKM co BceMM pernoHaMw Poccmü-

The plant was founded in 1915 in the town of 
Kotovsk, Tambov region.

Now it is one of the largest ammunition and special 
chemicals making company in Russia, capable of 
manufacturing more than 300 types of military and 
commercial products.

The plant gets most of its revenues from produc­
tion of nitro-cellulose powders for all types of small

Bmktop XapwTOHOB, 
reHepanbHbiü anpexTop

Viktor Kharitonov,
Director General

CKOii cbeaepapHM.
flocne Btopom Mvtpo- 

BOÜ BOMHbl 3aBOfl p6- 
KOHCTpynpoBance, CO3- 
Aaeanncb HOBbie npon3- 
BOflCTBeHHbie MOLUHO- 
CTM. B HacTonmee Bpe- 
MH no csoeMy npo<J>miio 
aro xHMHnecKoe npea- 
npn9Tne.

KoTOBCKHH 3aBOA 
nnacTMacc Mbieer bo3- 
MOXHOCTb no 3aBBKe 
noTpeönTene naroTO- 
BHTb nnpOKCMmiHOBbie 
nopoxa, npuiMeHseMbie 
ana crpenKOBoro opy- 
xmh önnxHero n aanb- 
Hero 6oa, rpaHaTOMe- 
TOB, npOTMBOTaHKOBbIX 
CHapaaoB,apTMnnepuû-

Poccun, 393170,
r. Kotobck TaMÔOBCKoii o6n., 
np. Tpypa, 23 
Ten.: (475-41) 2-36-33, 
2-42-95, 2-29-61-2-06-23, 
9-52-75
&aKc: (475-41>2-08-00, 
2-15-02
E-mail: info@plastmas

23. Truda prospekt Str., 
393170 Kotovsk, 
Tambov Region, Russia 
Tel.: +7-475-41-2-36-33, 
+7-475-41-2-42-95. 
+7-475-41 -2-29-61, 
+7-475-41-2-06-23.
+7-475-41-9-52-75
Fax: +7-475-41-2-08-00, 
+7-475-41-2-15-02
E-mail: info@plastmas

ckhx cncreM paannMHO-
ro xannöpa, HaxoaemuxcA Ha Boopyxenuw BoeHHO- 
MopcKoro canora, aenaunn n CyxonyTHbix bomck.

Hanbonee nepcneKTMBHbiM HanpasneHiieM Ann 
aaeofla nensercA npon3BOßCTBo:

- HMTpouenniono3bi;
- nnacTHKOB nonnBMHMnxnopnAHbix (DBX); cnop- 

THBHblX H OXOTHMHbMX nOpOXOB;
- MHrKoCi CMHTeTMHecKOü koxm; obteMHbix He- 

TxaHHbix MarepnanoB an« reKCTwnbHoü n Mebenb- 
HOÜ npOMbllUneHHOCTM.

MHoroo6pa3ne npoayKUMM, BbinycxaeMOii 3aBO- 
AOm, ero nOTeHpnanbHbie TpancnopTHO-KOMMyHH- 
KauwoHHbie B03M0XH0CTM, yfloÖHoe MecTononoxe- 
Hwe, a Taxxe uMeiomnecst TexHonoruMecKue hhhhm, 
npon3BOflCTBeHHbie saanna m nnomaan cosaaior 
bnaronpMBTHyio BO3MOXHOCTb ana npeanpriHMMa- 
Tenevi, 6n3HeCMeH0B m HHBecropoB no pa3Meme- 
Hwo cpeacTB b pa3BMTne nbietoianxca rexHonornii m 
ocBoeHwe hobbix.

arms, close-combat 
systems, and artillery 
systems of all calibers 
operated in the Russian 
Army, Navy and Air 
Force.

The Kotovsk plant is 
the prime supplier of 
armor piercing discard­
ing sabots fired from 
tank guns. Some of the 
powders it outputs can 
be found only at the 
plant.

The plant was includ­
ed into the list of strate­
gic enterprises of the 
country.

The technologies 
elaborated are the main­
stay for production of

new explosive compounds and output of products on 
their basis for use in the Russian Armed Forces.

The plant's product mix for commercial use 
includes are wide range of lacquers and enamels 
based on nitro-cellulose, as well as pentaerythritol- 
modified phthalic lacquers and paints, and powders 
for hunting and sports weapons, and toys.

The long line of plant’s products and its trans­
portation capabilities coupled with convenient 
location and existing technological facilities cre­
ate favorable background for investments into in­
service technologies and development of new 
ones.
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cfeAepanbHoe rocynapcrBeHHoe yHHrapHoe npeAnpHUTMe
«rocyAapcTBGHHoe MauiHHOCTpoHTejibHoe
KOHcrpyKTopcKoe 6»opo MM6HH A.fl. Bepe3HHKa «PaAyra»

Raduga Bereznyak state machine-building design bureau 
(federal state unitary enterprise)

iocyaapCTBeHHoe MauinHOCTponTenbHoe xohct- 
pyxTopcxoe 6iopo «Paayra» (cpryn «MKB «Paayra») 
MMeei Gonee mgm 45-neTHMÙ ontiT paapaGoTxn 06- 
paapoB paxeTHoro BoopyxeHMA ana Boghho-bo3- 
aywHbix cun n BoeHHo-Mopcxoro canora Poccnii- 
cxom Oeaepapnn.

OcoGbiii sxnaa KOHCTpyxTopcxoe Grapo BHecno b 
OCHaiaeHMe BM<t> BblC0X03<t><t>eXTMBHblM npOTHBO- 
KOpaÓenbHblM H npOTMBOAOaOHHblM paxeTHblM opy- 
XM6M.

B KOHiie 50-x roaoe 6bi/iw paspaGoTaHbi oaHH us 
nepBbix b OTenecTBeHHOM priore npoTMBOxopa- 
óenbHbie paxeTbi (TIKP) n-15 m Tl-15X xotopwmm oc- 
Haiaanncb paxeTHbie xaiepa. PaxeTa nocraBAAnacb 
Ha axcnopT b pap cipaH m npMMeHAaacb b hoxoto- 
pbix BOopyxeHHbix KOH<j>anxTax, rae Gbina noareep- 
xaena ee Bbicoxan Goesaa a<t><|>eKTMBH0CTb.

B nocneayramne roabi xoHCTpyxTopcxuM 6rapo 
paapaGoraHa npoTUBonoaoHHan paxeia 85P xomh- 
nexca «Merenb» ana CTpeabGbi no noaBoaHbiM 
noaxaM (n/1), a Ha ee 6aae cosaan ycosepuieHCT- 
BOBaHHbiPi BapwaHT paxeibi 85Py xoMnnexca «Pa- 
CTpyG» ana cTpenbGbi xax no njl, Tax n no Haaeoa- 
HbiM xopaGnAM. PaxeTa 85PV naxoawTCA Ha Boopy- 
XeHMM aeCATXOB npOTMBOAOaOHHblX M CTOpOXGBblX 
xopaGnefi BM<i> Poccmh. flpAMbie ananorui aaHHOki 
paxeTbi Ha Boopyxenwn 4>aotob apyrux CTpaH ot- 
cyrcTByioT.

HosbiM oTanoM b coaaaHkin npoTUBoxopaGenbHo- 
ro opyxMA ABunacb paapaGoTxa paxeTbi 3M-80E. Ha 
MOMeHT co3aaHna m npnHATwe Ha BOopyxeHkie OHa 
no cbomm TaxTuxo-TexHMHecxnM xapaxTepwcTnxaM 
npeBoexoawna see cymecTByiomue aHanoru aan- 
Horo xnacca paxeTHoro opyxns. PaxeTa HaxoauTCA 
Ha BoopyxeHMM xopaGnefi Poccmh paaaMHHbix 
xjiaccoB m nocTaBnqeTCA b apyrne CTpaHbi b cocTa- 
se BoopyxeHMM axcnopTHbix xopaGneii.

B MKB «Paayra» cosaan npoexT aapoxocMMMe- 
cxoro xoMnnexca «Bypnax» an« oGecneHeHUA bm- 
Boaa Ha op6MTy noae3Hbix Harpyaox TMna nerxMM 
cnyTHMX npM CTapTe c caMoaeTa-HOCMTean Ty-160.

B HacTonipee BpeMn TBopsecxMii noTeHUMan 
npeanpMATMA HanpasneH Taxxe Ha paapaGoTxy 
npoayxaMM ana HapoaHoro xo3AiicTBa, b tom hmc- 
ne BeTpoaHepreTMHecxnx ycTaHosox 
MoiaHOCTbra ot 1 xBt ao 1 MBt, nnnoTU- 
pyewibix nerxMx neTaTeabHbix annapa- 
tob (caMoneTOB, MOToaenbTanaaHOB, 
nnaHepoB), oGopyaosaHMA ana Mean- 
PMHcxmx ynpexaeHMM, cenbcxoro xo- 
SAMCTBa, pmhmm no oGpaGoTxe TxaHe- 
Bbix MarepManoB, CMCTeM cnyTHMxoBO- 
ro TeneBnaeHMA, cnopTMBHoro oGopy- 
aoBaHMA.

BbicoxaA TexHonoTMHecxaA ocnameH- 
HOCTb npeanpMATMA nosBonAOT paapaGa- 
TblBaTb TeXHMHeCXMe npOeXTbl, CO3aaBaTb 
onbiTHbie o6pa3iibi, nposoaMTb xoMnnex- 
Cbl MCHblTaHMM H3 BHeiUHUe BO3aeMCTBMA 
m GesonacHOCTb, nonyHaTypnoe Moaenn- 
poBaHMe, aapoawHaMMMecxne ncnbiTa- 
hma Moaenevi, a Taxxe TenaoBbte m bm6- 
pOOpOHHOCTHbie MCOblTaHMA oGpasuoB. 
Bee 3T0 n03B0nA6T aOCTMHb OTAMHHOTO 
xanecTBa paspaGoTOX.

The Raduga machine-building design bureau has 
over than 45-year long history and can boast a 
wealth of experience in the development of missiles 
for the Russian Air Force and Navy.

It provided a tangible contribution, equipping the Navy 
with most lethal antiship and antisubmarine missiles.

In late 1950s, the design bureau developed first 
Soviet antiship missiles, designated P-15 and 
P-15U, which were mounted on guided missile 
boats. They were also sold to some foreign coun­
tries, where they earned reputations of very effective 
weapons in a number of armed conflicts.

Later, the bureau developed the 85R antisubma­
rine missile for the Metel system, which was then 
upgraded to the 85RU version fired from the Rastrub 
system, equally lethal against surface ships and 
subs. The latter missile arms dozens of antiship and 
escort ships of the Russian Navy, and no foreign fleet 
can boast having similar missiles in inventories.

The bureau made a breakthrough when it devel­
oped the 3M-80E missile that was much superior to 
all in-service missiles of the type at the moment it 
was developed and adopted for service. The missile 
was added to inventories of different types of 
Russian ships, and is also sold abroad in complete 
sets with the armament of exported ships.

The Raduga design bureau went so far as to devel­
op the Burlak aerospace system, capable of placing 
light payloads in orbit when launched from Tu-160 
carrier aircraft.

The design bureau is now also developing prod­
ucts for use in national economy. For instance, it has 
designed wind power generators with output power 
from 1 kW to 1 MW, as well as light manned aircraft, 
medial equipment, agricultural equipment, fabric 
processing lines, satellite TV systems, and sports 
equipment.

Owing to its superb manufacturing capabilities, 
the enterprise can undertake cutting-edge projects, 
develop and create experimental equipment, con­
duct comprehensive impact and safety tests, aero­
dynamic tests, heat and vibration tests, as well as 
organize full-scale modeling, which altogether 
ensures the supreme quality of end-products.

BnaflMMMp TpycOB, 
reHepanbHbiM awpexrop

Vladimir Trusov, 
Director General

Poccnn. 141980,
r. AyOna, MocKOBCKaa oOaacTb, 
yji. XyKoacKoro, 2A 
Ten.: (495) 777-07-20 
cPaKC: (495) 777-07-36 
E-mail: raduga@dubna.ru

2A, Zhukovskogo Str,
141980 Dubna,
Moscow Region, Russia
Tel.: +7-495-777-07-20
Fax: +7-495-777-07-36
E-mail: raduga@dubna.ru
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0eAepanbHoe KaaeHHoe npeanpunTHe
«HMM «reoAe3nn»

Geodesia research and development institute 
(federal state enterprise)

Banepwii Kobluob, 
anpeKTop, KaHflMflaT 
TexHMHecKux Hayx, 
H/ieH-KoppecnoHaew PAPAH, 
naypeai rocyaapCTeenHOM 
npeMHM CCCP

Valery Kovshov, 
Director, PhD, Corresponding 
Member of RAMAS, winner 
of USSR State Prize

Poccma, 141292, 
MocKOBCKan oönacrb.
r. KpacHoapMeüCK.
npocneKT klcnbirareneü, n. 14 
Ten.: (495) 584-16-02, 
584-16-22
cfiaKc: (253) 7-3500
E-mail: geodeziya@krasno.ru

14, Prospekt Ispytatelei Str., 
141292 Krasnoarmeisk, 
Moscow Region, Russia 
Tel.: +7-495-584-16-02, 
584-16-22
Fax: (253) 7-3500
E-mail: geodeziya@krasno.ru

OeaepanbHoe xaseHHoe npennpnarne «Hayano- 
nccneftOBaTenbCKMii MHCTuryr «reoaeswa» costano 
b 1934 roay b cooTBeTCTsnn c npmraaoM HapKOMa 
TAxenoii npoMbiujneHHOc™ n HaHanbHMxa ßoopyxe- 
hma PKKA or 31 aexaöpA 1932 roqa xax Co<t>pwHCxnri 
apTnnnepniiCKMM nonnroH.

Pacnonaraer moiuhom SKCnepnMeHraabHOri Ga­
soli c pa3BHToü HayMHo-ncnbiTaTe/ibHoCi w npou3- 
BOflCTBeHHOü HH<t>pacTpyxrypoii n HMeer b cbobm 
cocTase coßoxynHOCTb McnbuaTenbHbix KOMnnexcoB 
ZUia naaeMHOM OTpaöOTKH pasnuHHbix chctom Boopy- 
xeHMü, öoenpnnacoß n ßoeHHOü toxhukh.

Paöoibi, npoBOßnsiiJMecA Ha nonnroHe b AOBoeH- 
Hbie M BoeHHbie roflbi, bo MHOroM onpeaennnn ypo- 
BeHb M HanpaeneHn« pa3BHTMA oreHecTBeHHOii ap- 
Tnnnepwn. no peaynbraiaM ncnbiraHwü cipenKosoro 
n aprnnnepMüCKoro ßoopyxeHHA, peaxTMBHOü lexHM- 
KM b 1935 roay óbina npnnara rocyaapcTseHHaa npo- 
rpaMMa nepeBoopyxeHMA apinnnepmi. B 1941 roay 
npuiHATO peiueHwe o hphhathm Ha Boopyxenne w pa3- 
BepTblBaHMH CepMÜHOfO npOH3BOaCTBa peaXTMBHbIX 
CHapaaoB M-13 n nycKOBbix ycraHOBOK 6M-13.

B roabi BennKOM OreHecTBeHnoii ßoÜHbi Co<t>pviH- 
ckmm nonnroH coöpan b cboux cöopoMHbix iiexax m ot- 
npaBHB Ha <t>pOHT B COOTBeTCTBMM C yCTaHOBneHHbIM 
eMy rocyaapcTBeHHbiM nnaHOM 6onee 25 mah Bbicrpe- 
noB k CTBOnbHOüi apTnnnepnw pasnMAHoro xannöpa.

B nocneßoeHHbie roani Ha nonnrone 6bina cosaana 
HOßaa nponsBoacTBenHaa m ucnbiTaTenbHaA 6a3a 
ana OTpaöoTKH paxeTHO-xocMMHecxoü TexHMXH.

3a 70 ner cymeciBOBaHnn nonnrona Ha hbm orpaöo- 
TaHbi TbicsHu oßpasuoe öoenpiinacoB, BOopyxenuA h 
BoeHHOü TexHMKw, ßce ap™nnepniicKMe cncreMbi, 
PC3O, paiceTHbie xoMimexcbi cTpaierHMecxoro nasna- 
HeHMA: 8K98, «TeMn», «Tewn-C», «Tonorib», «Tononb-M» 
n TaKTMMecKoro Ha3HaHeHHA:«T0Hxa», «Jlyna», «Oxa».

B AHBape 1982 roaa <T>ryn «hum «reoaesiiA» Harpa- 
xaeH opaeHOM TpyaoBoro KpacHoro 3H3MeHn.

yxaaow ilpe3naeHTa P<P ot 14 hioba 1992 roaa 
<t>ryn HHM «reoae3HA» npncBoen craryc «rocyaap- 
CTBeHHbiü 6oenpnnacHbiCi nonnrOH Poccnw».

<t>KD «HMM «reoaesnA» oöecneHMßaeT KOMnnexc- 
Hbie ucnbuaHMA OTeMeciBeHHbix 6oenpnnacoB, 
cpeacTB ßoopyxeHMA M BoeHHOM rexHMxn Ha aranax 
paapaßorxn n cepnüHoro npon3BoacTsa:

- omeBbie CTeHaoBbie, axcnnyaiauHOHHbie ncnbi- 
TaHMA aBMraTeneki, arperaroe n yanoe TeepaoTon- 
AMBHbix paxei ßcex BwaoB, BxniOHaA CTparerMHecxMe;

- xoMnnexcHbie McnbiTanna chctom paxeTHoro, aeua- 
anonHoro n ppyroro BoopyxenuiA na paxeTHOM ipexe;

- HayypHbie nonnroHHbie ncnbiraHMA CTpenböoä 
6oenpnnacoB peaxTnßHOü n CTBOAbHOü apTuinne- 
pnw, a raxxe uHxenepHbix cpeacrs;

- HaseMHbie CTaaMOHapHbie McnbiraHMA ronoßHbix 
Haelen paxei, aßna6oM6 m apyrwx 6oenpwnacoß no 
OUeHXe 3<t><t>eXTMBH0CTH aeüCTBH«;

- anHaMWHecxne McnbuaHnA b öoeBOM cnapAxe- 
HMM öoenpnnacoß, Boopyxenna m bo6hhoü toxhuxm 
b ycnoBMAx BHÖpoyaapHbix BO3aeCiCTBMd;

- ncnbiraHMA, WMHTaputKi n MoaennpoßaHwe Tex- 
HoreHHbix noxapo- m B3pbißoonacHbix asapnii n xa- 
TacTporjj M cnocoöbi hx nnxBnaamin;

- aeMOHCTpaawOHHbie crpenböbi no nporpaMMaM 
BoeHHO-TexHWßecxoro coTpyaHMHecTBa Poccnücxoii 
d>eaepaann c nHocrpaHHbiMn rocyaapcTBaMn.

The Geodezia research and development institute was 
founded at the Sophrino artillery proving ground in 1934, pur­
suant to the order of the People’s Commissar of heavy indus­
try and the head of armament department of the Workers and 
Peasants' Red Army dated December 31,1932.

The institute now has powerful experimental facilities 
with well-developed research, testing and manufactur­
ing infrastructure, and in addition to that operates 
experimental benches for ground tests of various 
weapon systems, munitions and materiel.

The institute's work before and during WWII stipulat­
ed the quality of domestic artillery to a high extent, as 
following the tests of small arms and artillery and rock­
et systems at the proving ground, a state program of 
artillery rearmament was adopted in 1935, and in 1941 
a decision was made to commission for service and put 
in mass-production M-13 rockets for BM-13 launchers.

During WWII the institute at the Sofrino proving ground 
assembled in its workshops and sent to the front over 25 
million shells for tubed artillery systems of various caliber.

Shortly after the war, new manufacturing and experi­
mental facilities were erected at the proving ground to 
include a number of benches for space rocket tests.

During the 70 years of proving ground's history, thousands 
of munitions, weapons and materiel were tested there, as 
well as all artillery systems, MLRS, and strategic missile sys­
tems, including 8K98, Temp, Temp-S, Topol, Topol-M, and 
tactical ones, including Tochka, Luna and Oka.

In January 1982. the institute was awarded the Order of 
Red Banner of Labor for tangible contribution into devel­
opment and mass-production of new military hardware.

Pursuant to Russian President's regulation dated July 
14,1992 Geodezia was conferred the status of a state- 
owned ammunition proving ground of Russia.

The institute's priority domain is to conduct compre­
hensive tests of Russian munitions, weapons and 
materiel at different stages of development and mass 
production, including:

- firing and operational tests of motors, accessories 
and units of solid propellant rockets of all types, includ­
ing strategic ones;

- comprehensive tests of air-launched and other mis­
siles;

- live firing tests of rocket systems and tubed artillery, 
as well as engineering systems;

- ground stationary tests of missile warheads, aerial 
bombs and other munitions;

- dynamic tests of munitions with combat load, and 
vibration and impact tests of weapons and materiel;

- simulation of human made disasters and ways to 
handle them;

- firing demonstrations in the framework of military- 
technical cooperation of Russia with other countries.
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0eAepanbHoe rocyAapcTBeHHoe
yHHTapxoe npeAnpxflTxe
«HayHHO-HccneAOBaTenbCKHH hkcthtyt «FIohck»

Poisk research and development institute 
(federal state unitary enterprise)

cPeaepanbHoe rocyAapcTBeHHoe ynmapHoe npeq- 
npnATne «HayHHO-MccneAOBaTenbCKMM uHCTMTyr «Ho­
uck» (oryn «HUM «TIomck») abaagtca BepymuM b Poc- 
cmm no paapaSoiKe n npou3BOflCTBy MexaHMsecKnx n 
aneKTpOHHbix MHoro<t>yHKpnoHanbHbix B3pb®aTenePi.

<t>ryn «HMH «Houck» (L(KB-22, HMM-22) Gbino CO3- 
Aano petueHueM PessoeHCOBeTa CCCP b 1930 roAy 
KaK nepBas cnepnanMsnpoBaHHaA opraHM3au.nA no 
paspaôoîKe eapbiBaie/ieM.

C Hanana CBoero cymeciBOBaHnn m flo KOHita Benn- 
Kofi OTenecTBeHHOM bomhbi MHcruryroM Gbinri paapa- 
OoraHbi w ocsoeHbi b cepniiHOM npoM3BoqcTBe Gonee 
60 Twnos BspbiBareneM apTnnnepnücKux CHapA- 
flOB HaaeMHOM m MopcKOM apTunnepMM, aBnapnoHHbix 
6om6, apTMnnepMMCKMx mmh m peaKTWBHbix CHapAAOB.

Bo BpeMA BOMHbi UHCTMTyroM Sbina co3/iaHa nepsan 
b mctopmm BoeHHOii TexHMKu ManoraCapHTHan npoiM- 
BOTaHKOBas KyMynATWBHaA GoMGa HTAB-2,5-1,5 c 
B3pbiBaTeneM AQA, cbpacbiBaeMaa M3 cnennanbHbix 
Kaccei WTypMOBMKOM Mn-2. F1TAB GbinM BnepBbie npn- 
MeHeHbi b wore 1943 rofla Ha KypCKoii Ayre, me arj)- 
4>eKTWBHO nopaxann rexenbie tbhkm npoTMBHMKa.

B nocnesoeHHbie roßbi MHcmryroM paapaSoranbi m 
BHeflpeHbl B np0M3B0flCTB0 HOBbie ROKOnOHMA B3pblBaTe- 
neü KaK ana KnaccuneCKUix bmaob Goenpunacos - apiwi- 
nepMMCKnx CHapAAOB, aBnapnoHHbix 6om6, tbk m ana 
npMHpnnnanbHO hobmx bmaob BoopyxeHMA - ynpaB/iee- 
Mbix paKeT, SoeBbix aneMeHToe KaccerHbix Goeßbix Hawed.

UlnpoKO M3secTHbi b MMpe B3pbiBaienb B-429 aha 
KOMnnoKrapMM 76-203-mm ocKonoHHO-cfiyracHbix CHa- 
Paaob nyuieK nonersow TaHKOBOd n MOpcKOd apiwme- 
Pmm, cowoAiued Ha soopyxennu Gonee new b 30 CTpaHax 
Mupa. B3pwBaTenb ABY asnannoHHbix 6om6, YÄB-60 - 
ABA npoTMBonoAOHHoro opyxnA, M-6 - aba mmh.

EoeBbie Hawn mhotox oGpaapoB BoopyxeHMA ocHaipe- 
Hbi paapaGoTaHHbiMu MHCruryrOM BSpbiBarennMn, MMeio- 
AiMMM npMHunnnanbHO HOBbie TexHMHecKMe peuienna.

B nepeyro onepeat 3to othocmtca k peaKiuBHOd CMwe- 
Me 3annoBoro orna «CMepn», cnapaabi Koropod yxoMnne- 
KTOBaHbl SneKTpOHHbIMM BapbiBarenAMM c KOppeKpned 
BpeweHM AedcTBMA b sobmchmoctm OT napaMerpoB Bbicr- 
pena, k KOMnneKcaM ynpasnneMoro apTMnnepndCKoro 
BoopyxeHMA «KpacHononb» m «KmonoB-2M». Boeebie Ha­
wn poccndcKMx cpeacTB HBO C-300, «ByK», «Mma», «TyH- 
rycKa», He mmokwix aapyGexiibix ananoroB, TaKxe co- 
Aepxai BapbiBarenu, paapaGoTaHHbie MHcrrnyroM.

B COBpeMeHHbIX C0pnanbH0-3K0H0MMHeCKMX ywio- 
bmax <t>ryn «HMM «Homck» oGnaAaer bbicokmm naya- 
HO-TexHMHecKMM noTeHpManoM m pacnonaraer bbico- 
KOKBann<t>MpMpoBaHHbiM KonneKTMBOM yneHbix, kohct- 
pyKTopoB m TexHonoroB, MMeioiuMx GonbUJOM onbiT pa- 
GoTbi b oGnawM cneurexHUKM m McnonbsyioiAMX ero 
npu paapaGoTKe kohbbpcmohhom npOAyKUMM.

B MHWMTyre paapaGorana m cepTM<j)nnnpOBaHa cm- 
CTeMa ynpasneHMA KanewBOM npoAyKUMM.

MHCTMTyr MMeeT rocyAapwBeHHyio aKKpeAniapMio.
Hobbim HanpaeneHMeM b paöore MHCTMTyra ABnaeT- 

CA CO3A3HMe aAanTMBHbIX aBTOMaTMHeCKMX, Menaio- 
iamx CBOM xapaKiepncTUKM b saBMCMMOwn ot napaMe- 
rpos penn KOHTaKTHbix m HeKOHTaKTHbix BapbiBareneü.

B Poccmm 0ryn «HMM «IIomck» sauMMaernuAnpyiowee 
Mewo no paapaGoixe m npou3BOAWBy B3pbiBaTened, MMe- 
er nowoAHHO yBerinHnBaioiuueca oöbeMbi 3aKa3OB m roro- 
80 B33MMOBbirOAHO COTpyAHUHaTb C OTeaeCTBeHHblMM M 3a- 
pyGexHbiMu npeAnpnamaMM, 0upMaMu n MHBecTopaMM.

The Poisk research and development institute is the 
leading enterprise in Russia, dealing with research and 
production of mechanical and electronic multi-function 
detonators and fuses.

Poisk was founded in 1930, pursuant to the resolu­
tion of the Revolutionary and Military Council of the 
USSR, as a specialized organization for developing det­
onators and fuses.

From the beginning of its work and till the end of 
WWII, the institute developed and put in mass produc­
tion over 60 types of detonators and fuses for artillery 
munitions, aerial bombs, mines and rockets.

During the war, it was the one to develop the first 
small-size antitank shaped charge bomb, designated 
PTAB-2.5-1.5 with the ADA fusing mechanism. The 
bomb was droppable from specialized containers 
attached to IL-2 attack aircraft, and was first used in 
combat during the Kursk operation in July 1943, where 
it proved effective in countering heavy enemy tanks.

After the war, the institute gave life to a new genera­
tion of fuses for artillery rounds, aerial bombs, guided 
missiles and submunitions of cluster warheads.

Its V-429 fuse for 76mm through to 203mm HE-Frag 
rounds of field, tank and naval guns, operated in more than 
30 countries of the world, has earned great reputation, as 
well as the AVU fuse for aerial bombs, the UDV-60 fuse for 
antisubmarine weapons and the M-6 one for mines.

The warheads of many projectiles are equipped with 
detonators and fuses, developed at the institute and 
featuring cutting-edge technological solutions implied.

This is primarily true for the Smerch multiple launch 
rocket system, whose rockets have electronic detonators 
with time adjustment depending on the projectile type, as 
well as for the guided projectiles, fired from Krasnopol 
and Kitolov-2M artillery systems, not to mention the war­
heads of S-300, Buk, Igla and Tunguska air defense mis­
siles that have no rivals in the rest of the world.

Poisk has brilliant research and production capabili­
ties, as well as skillful staff of scientists, designers and 
engineers, who are experienced in production of spe­
cialized equipment and effectively employ their skills in 
demilitarization projects.

The institute has an own duly certified quality man­
agement system, and state license for operation.

Poisk is now concentrating efforts on development of 
automatic adaptive proximity and impact fuses that will 
adjust characteristics depending on the target.

The Poisk research and development institute is the 
leader as far as the development and production of fuses 
and detonators are concerned. Its stock of orders and list 
of clients are constantly expanding, which proves that the 
institute is open for mutually beneficial cooperation with 
domestic and foreign companies and investors.

HMKonaii flnaTOHOB, 
reHepa.nbHbiM AwpeKTop, 
KaHAMAaT rexHMHecKwx HayK, 
COBeTHMK PAPAH

Nikolai Platonov, 
CEO, councilor, Russian
Academy of Rocket & Artillery 
Sciences, Doctor

Poccmh, 195009.
CaHKT- HerepOypr, 
yn. MuxaHnoea, 17 
Ten.: (812) 536-99-81 
<t>aKc: (812) 595-50-93 
E-mail: poisk@mail.infos.ru

17, Mikhailova Str.,
195009 St. Petersburg, Russia
Tel.:+7-812-536-99-81
Fax: +7-812-595-50-93
E-mail: poisk@mail. infos, ru
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<t>eAepanbHoe rocyAapcTBGHHoe
yHHTapxoe npeAnpHHTMe
«Hay*iHO-HccneAOBaTenbCKHii MHMteHepHbiii HHCTHTym

mill (research and development institute of engineering) 
(federal state unitary enterprise)

BuiTa/iuiii KocTbinee, 
reHepanbHbiu awpeKTop, 
KaHflUflai TexHunecKnx HayK, 
ciapwnfi HayMHbiw coTpygunx

Vitaly Kostylev, 
Director General, PhD

B aerycTe 1941 roga Ha base BanaujnxnHCKoro 
npoMbiiuneHHoro KOMSnnaTa 6bin C03flaH aasofl no 
npon3BOflCTBy HHxeHepHbix OoenputnacoB. B 
1945 rofly 3aBOfl 6bin nepeviMeHOBaH b rocygapcT- 
BeHHoe coio3Hoe KOHCTpyKTopCKoe Otopo, KOTOpoe, 
b cboio onepeab, b 1946 roay nonyanno ctaiyc n Ha- 
nMeHOBaHuie rocynapcTBeHHoro HayHHO-wccneAO- 
BaTenbCKoro MHCiMTyra.

WHCTMTyr pa3pa6aTbiBaeT muhbi pasnHMHoro Ha- 
3HaH6HHA.

Bbicoxaa 3<t>0eKTnBHOCTb AeucTBna paapabarbi- 
BaeMbix M3flennM oOycnaBnnBaeTCA npnMeHeHMeM 
BblCOKO3HepreTMHeCKMX B3pblBHaTblX BemeCTB n 
OpMrHHa/IbHblX TeXHHHeCKMX pemeHMM no CflOpMM- 
poBaHnio <t>n3MHecKnx noneii nopaxeHnn ueneu. 
HaaexHOCTb cpaSaTbiBannA obecneHMeaeTCA mc- 
norib3OBaHneM aaTHnxoB pa3AHHHbix 4>M3HHecKnx 
noneii, xapaKTepHbix aba oopaxaeMbix peneii: war- 
HMTHblX, CeMCMMHeCKHX, MHcjipaKpacHbix, axycTMHe- 
CKHX M T.fl., a TaKXe KOMSnHMpOBaHHblX KaHanOB c 
rn6xnMn anropuiTMaMH cenexquM u Knaccn<t>uxa- 
pmh uenu. 3th HanpaeneHnn b coHeiaHWH c un0po- 
eoii o6pa6oTKoii cnrHanoB n MMKponpopeccopHoii 
TexHMKoii npuBean k coapaHwo «HHTennexTyanb- 
Hbix» 6oenpnnacoB M36npaTenbHoro flencTBHa.

MHCTHTyTOM paapaSoraHO n ocbooho b cepnilHOM 
npow3BoacTBe Gonee 100 oGpaapos w3flenmi, 12 
cncreM MMHwpoBaHUA, donee 20 KacceTHbix 6oe- 
npiinacoB n 6 chctom B3pbiBHoro pa3MHHnpoBaHMA.

B HacTOAipee BpeMA MHCTnTyr abbabtca mhoto- 
npo<t>nnbHbiM HaysHO-MccnefloeaTenbCKHM ueHT- 
poM c npOHSBOflCTBeHHOM n ncnbiTaienbHOil 6a3a-

MM C UinpOKnMM KOOnepaitMOHHbl- 
MM CBA3AMM C 6OBee HeM COTHeii 
npeflnprimrMM, mcTmyroB, opra- 
HHsapHM m yapexgeHnui b Poccmm n 
CTpawax CHI'. 3a nocnepHne ropbi 
caaHbi Ha BOopyxeHMe: npoTUBO- 
TaHKoeasi Muna TM-89, nopaxaio- 
LUaa BCe TMHbl COBpeMeHHbIX T3H- 
kob nop seen nx npoeKpneii; komo- 
neKT pyHHoro MHHwpoBaHMA 
KPM-D, oSecneHMBaiomMii ycta- 
HOBKy 3arpapnTe/ibHoro mmhhoto 
ooba b KpaTHaCiiiJMe cpoicn; KacceT- 
HaA npoTHBopecaHTHaA MMHa 
KnflM-4, no3BOBAiomaA ycTaHas-

Poccms, 143900,
r. Banaun+xa MockobckoH o6n. , 
mocce SHTyauacTOB, 6 
Ten.: (495) 521-39-26, 
524-91-12
chaxc: (495) 521-84-12

6, Shosse Entuziastov, 
143900 Balashikha, 
Moscow Region, Russia 
Tel.: +7-495-521-39-26, 
+7-495-524-91-12
Fax:+7-495-521-84-12

BMBaTb npOTMBOpeCaHTHbie MMHHbie OOBA C BepTO- 
nera, HaaeMHbix h nnaeaiomnx TpancnopTHbix 
cpepcTB; KyMyBATHBHo-<t>yracHbiii sapeg K<t>3-1 
PBA paspymeHMA pasBHHHbix obteKTOB b rpyHTe Ha 
raySuHe po 5 m m coapaHMA cnepnaabHbix 3aipnTHbix 
yKpbiTMfr; nepenocnaA cncrewa pa3MHHupOBannA 
yp-83n, no3BOAAioipaA Mo6nnbHO pa3BepTbiBaib n 
npeopoaeeaTb npoTHBOTaHKOBbie MMHHbte nona; 
KOMnBeKT noppbiBHbix 3apApoB ynn-1, ynri-2, 
<t>opMMpyiomMii 3apap BioSoii KOH<t>nrypapnn pba 
noppwBHbix paSoT Ha cyrue m nop Bopoii Ha rnyGnne 
po400 m.

B MHTepecax MHO BbinoBHAioTca paSotbi no C03- 
paHnio cpepcTB ppo6BeHnn abpa w yHMHTOxeHMA 
BepOBbIX 33T0P0B, BKBIOHaA CO3paHMe <t>IO3eBAXHO- 
ro pacKBapMMKa aapApOB, a iai<xe oSecneHenne 
noppaapeBeHMii MHC bhobh paspaOoTaHHbiMM 
cpepcTBaMM.

In August 1941 the Balashikha-based industrial cen­
ter was transformed into an engineering ammunition 
production plant, which was renamed State union 
design bureau in 1945 and then the state research and 
development institute.

The institute now develops mines for various purpos­
es and applications, and ensures supreme effective­
ness of its products owing to the use of high-energy 
explosive compounds and unique technological solu­
tions. Reliability of mines is achieved through the use of 
sensors of target’s physical properties, including mag­
netic, seismic, infrared, acoustic and other ones, as well 
as combined channels and flexible algorithms of target 
selection and identification. All these coupled with digi­
tal processing of signals and microprocessor equip­
ment installed for the purpose resulted in the develop­
ment and introduction of smart selective-action muni­
tions.

The institute has developed and put in mass produc­
tion over 100 types of munitions, 12 mine-laying sys­
tems, over 20 types of cluster munitions and 6 minefield 
breaching systems.

Presently, the institute is a diversified research and 
development center that also has manufacturing and 
testing capabilities and enjoys broad cooperative ties 
with more than a hundred of other enterprises, insti­
tutes and other organizations in Russia and the CIS. The 
list of its most recent products includes:

the TM-89 antitank mine capable of destroying all in­
service tanks across their full width;

the KRM-P manual mine laying set that allows pro­
ducing barrier minefields in short time;

the KPDM-4 cluster antilanding mine, dispensed 
from helicopters, ground and floating vehicles;

the KFZ-1 high-explosive shaped-charge ammuni­
tion for demolition of dug-in objects at depth of up to 
5m, and blast-digging out specialized defensive fortifi­
cations;

the UR-83P portable minefield breaching system for 
fast clearing of safe lanes in antitank minefields;

the UPP-1 and UPP-2 blasting charges used to form 
a charge of any shape for demolition work on ground 
and in water at the depth of up to 400m.

The institute is engaged into development of ice 
breaking munitions and auxiliary systems for the 
Emergencies Ministry, including fuselage dispensers 
and other equipment.
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<l»eAepanbHoe rocyAapcTBeHHoe yHHTapHoe npeAnpHUTMe
«<OeAepanbHbiH HayHHO-npoH3BOACTBeHHbiH aghtp
«HayHHO-HccneAosaTenbCKHH MHCTMTyT npHKnaAHOH xhmhh»

NIIPKh (research and development institute 
of applied chemistry) 

(federal state unitary enterprise)

<t>HDH «HayHHO-uccneAOBaienbCKHM nHCTMiyr 
npuK/iaftHOM xmmmm» (HUkinX) - aeflymas oprawn- 
3apnA oGopoHHoro KOMnaeKca cipaHti b o6/iac™ 
npHKna/iHbix HayuHbix MccnefloeaHkiri, paapaôOTOK n 
yrunnaapuM nnpoTexHMMecKux cociaeoB n cpeacTB 
BoeHHpro n rpaxAaHCKOro Ha3HaHeHna. npeanpua- 
™e ocHOBaHO b 1945 roay, b 1999 ro/iy ewy npncBO- 
eH cTaiyc OeaepanbHoro HayHHo-npon3soflCTBeH- 
Horo uempa no nnpoTexHuxe.

HMHTIX npoBOflMT MCcneflOBamiA m paspaôoTKn b 
oônacTw HHpOTexHMHecKnx cpeacTB oôopOHHoro 
Ha3HaHeHMA no cneflyiooiHM HanpaB/ieHMAM:

- cpeacTBa omwecKoro, paflnonoxaunonHoro u 
ruapoaKycTMHecKoro npomBoaewcTBoa ana sammbi 
noaBoxHbix HaaeMHbix oôbexTOB, a laxxe ana 33140™ 
neTaienbHbix annapaTos (npoTOBOpaaoonoxaoooHHbie 
noxHbie ueno, npOTWBonasepHbie cpeflCTBa o ap.);

- atiMOBbie MacKopyiomoe o nowexooSpasyioiune 
aaposonbHbie cpeacTBa ana npoTWBoaeocTBOA coc- 
T6M3M HaBeaeHOA, <|jyHK4l10HHpyi04lHM B LUOpOKOM 
cneKTpanbHOM aoanasooe anexTpobiarHOTHoro 03- 
nyAeHoa;

- 3axoraTenbHbie h TepMoôapoHecKoe cocTasbi 0 
CMeco (Ha ox ochobb coaaaHbi o ocboshbi b oepoo- 
hom npoo3BoacTBe aaxoraTenbHbie o ockooomho- 
4>yracHbie 6om6w, ôoMôoBwe xacceibi, 6axu, 6oe- 
nponacbi k BOopyxeHwo CyxonyiHbix boôck);

- nopocpeacTBa aoa aBoauooHHoro BoopyxeHoa;
- MeTanno3oposaHHbie nopoTexHunecxoe Tonno- 

Ba ana npAMOTOHHbIX BO3ay4IHblX O roapopeaKTHB- 
HbixaBoraTeaeii;

- BOcnnaMeHMTenbHbie ycrporicTBa ana TBepao- 
TonnoBHbix 0 xoaKOCTHbix itBwraTeneri paanwHHoro 
HasHaHeHoa;

- ocBeTOTenbHbie, corHanbHbie o Tpaccopyioiaoe 
cpeacTBa pasaoMHoro HasHaneHoa;

- rasorenepopyioiaoe komooshpoo o cpeaciBa 
nonyneHOA CMeojaHHbix o hmc™x ra30B (a30T, koc- 
nopoaoap.);

- aHioTeppopocTOHecKoe cpeacTBa ans Heoipa- 
3033400 npeCTyOHOKOB.

HoMeHioiaTypa paapaSoTaHHbix oHCTOTyroio o ocbo- 
eHHbix b npoo3BoacTBe ToribKO cnenoanbHbix nopoiex- 
HOHecKox o3aenoo ana CHaôxeHoa Bcex bhaob o poaos 
BoopyxeHHbix con P<t> npeBbiiuaer 500 HaoioeHosaHoo.

<t>HnH «HUPinX» OMeeT b CBoeM cociaBe onbiT- 
Hoe npoo3BoacTBO, axcnepoMeHTanbHyio 6a3y, no- 
noroH, nposoaoT Becb KOMonexc paôoT ot naôopa- 
ropHbix occneaoBaHoo ao cepoiworo npoo3BoacT- 
sa nopoTexHonecKoo npoayxpoo.

The NIIPKh research and development institute of 
applied chemistry ranks at the top of the national 
defense industry’s researchers and developers of 
pyrotechnical agents and substances for military and 
commercial applications. Formed in 1945, it was con­
ferred the status of federal research and production 
center for pyrotechnics in 1999.

The institute is engaged into research and develop­
ment of pyrotechnical agents for the following military 
applications:

- chaffs and flares to protect mobile ground and aer­
ial vehicles against optical, radar and hydro acoustic 
homers of the enemy;

- obscuring smokes and aerosols to conceal troop 
movement and deny enemy capability of effective sur­
veillance and sighting;

- incendiary and thermobaric compounds and mix­
tures used in production versions of incendiary and HE- 
Frag bombs, cluster bombs, canisters, and some muni­
tions fired from land systems;

- pyrotechnical munitions for air-launched weapons;
- metal pyrotechnical propellants for scramjet rocket 

motors;

HuKonaii BapeHbix, 
flupeKTop

Nikolai Varenykh, 
Director

- primers for solid and liquid propellant motors;
- illuminating, signal and tracing munitions;
- gas-generating compounds and devices for genera­

tion of pure and mixed gases (nitrogen, oxygen and so on);
- non-lethal munitions for neutralizing criminals and 

terrorists.
The mix of products developed by the institute and 

put in mass production for use in the Russian Armed 
Forces exceeds 500 types.

The institute also operates an experimental manufac­
turing line, a test facility, a proving ground, and can 
ensure the whole production cycle from laboratory 
research through to mass-production of pyrotechnics.

Poccua. 141300, 
r. Ceprnea Tlocay: 
MockobckoH oOn., 
yn. HHCT^TyrcKan, 5 
Ten.: (496) 548-07-76 
(254) 632-78-79.
<t>aKC: (254) 7-49-44, 
8-07-76.
E-mail: niiph@tsinet.ru

5, Institutskaya Str., 
141300 Sergiyev Posad. 
Moscow Region. Russia 
Tel.: +7-496-548-07-76, 
+7-254-632-78-79.
Fax: +7-254-7-49-44,
+7-254-8-07-76,
E-mail: niiph@tsinet.ru
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// «HaynHO-MCcneAOBaTenbCKHH
I I | TeXHOJIOFMHeCKHH HHCTMTyT»

NITI (technology research 
and development institute) 

(federal state unitary enterprise)

BnaflMMiip KyapflBMUKMii, 
flupeKiop, noneTHbiii paCoTHMx 
OTpacnn SoenpunacoB 
m cnepxMMMH, axaneMnx 
MexayHapo/jHoFi axaaeMMM 
pea/IbHOM 3X0H0MMXM
Vladimir Kudryavitsky, 
Director, Member 
of International Academy 
of Real Economy

n.M. CHernpeB, 
«Mpexrop c 1976 no 2004 rr.
P. Snegiryov, 
director (1976-2004)

Poccma, 143980, 
r. >Kene3HOAopo>KHtw 
MockobckoH oOnacrn, 
yn. f)a'+Haa, a. 28
Ten.: (495) 522-35-10 
(PaKc: (495) 522-38-39
E-mail: niti@bues.ru

28, Dachnaya Str..
143980 Zheleznodorozhny, 
Moscow Region, Russia 
Tel.: +7-495-522-35-10 
Fax: +7-495-522-38-39 
E-mail: niti@bues.ru

dJeaepanbHoe rocyaapcTBeHHoe yHMTapHoe 
npefinpnaTne «HayMHo-MccneflOBaTe/ibcxMM tbxho- 
norMHecxMM MHCTMTyT» (cbryn «HHTH») abcactca Be- 
Aymew opraHUBapnen b oOnacrn paapaSorxn B3pbi- 
BareneM, BapbiBarenbHbix ycrporiCTB (BY), npep,o- 
xpaHMTenbHO-ncnonHurenbHbix MexaHM3MOB (RUM) 
m KOMaHflHbix npnOopoB (KR) x pa3/iMHHbiM 6oenpn- 
nacaM aha cpencTB SnnxHero 6os, apTwanepnn, 
aBna60M6, npoTMBOTaHXOBbix ynpaenAewbix paxer 
(RTYP), HeynpasnaeMbix aenanMOHHbix paxer (HAP), 
aneMemoB 3xtmbhom samMTbi SpoHerexHMXM, xac- 
ceTHbix OoeBbix aneMeHTOB, 6oeBbix Hacreii TaKTMHe- 
ckmx m crparerMHecKMx xpbinaTbix paxer aBnapnoH- 
Horo n Mopcxoro 6a3npoBaHM9 xnaccoB «BO3nyx - 
OOBepXHOCTb», «nOBepXHOCTb - OOBepXHOCTb».

WR «HI4TI4» ABnaeTCA accouMMpoBaHHbiM sne- 
hom PAPAH. B 2001 rotiy npeanpnnrne OTMernno 
60-nerne csoeii fleArenbHocTM. 3a aror nepnoa 
cnepnanncraMn npeanpnaruA cnpoexrnpoBaHO, 
OTpa6oraHO m cqaHO Ha BOopyxeHMe oxono 140 
cneuHsaemrri, SonbWMHCTBO m3 xoropbix no ypoewio 
xapaxrepncTMx npesocxoflAT 3apy6exHbie aHanorrt.

OcoOeHHOcrb pa3pa6oraHHbix cnepnaaennid - mx 
aBTOHOMHOCTb, ManoraSapMTHoe McnonneHMe, a 
raxxe 3Ha4MTenbHbiM ypoBeHb MexBMAOBOii yHM<t>M- 
xaiiMH, oOecneHMBaxnuMii Bbicoxne noxasarenw wa- 
aex<HOCTM npu He3HaHMTeribHOM ctommoctm. Ro bm- 
ay aeiicrBMA - aro npeMMymecTBeHHo xoHTaxrHbie 
ycrpoiicTBa c orHesoM aenbio npeaoxpaHnrenbHoro 
Tuna m caMoanxBnaaiineii, npeaonpeaennraiaue 
BblCOXMM ypoBeHb 0e3OnaCHOCTM CMCT6M.

HanOonee npeacraBHrenbHbiM no HOMeHxnarype 
m o6bewy ABnaercA xnacc B3pbiBareneri u By x 6oe- 
npnnacaM cpeacrB 0/iMXHero 0oa (CBB). B stom 
c<t>epe npeanpnATMe - cjraxTMHecxM paspabOTHMX- 
MOHOnOAHCT.

ctOR «HI4T14» - eaHHCTBeHHbiii pa3pa0OTHnx 
RUM ana RTYP, b tom MMcne m raHaeMHoro ncnon- 
hphma. 9tm ycrpoMCTBa ornwHaiorcA bbicoxom wa- 
aexHOCTbio, SbicrpoaencrBweM m yHMBepcaribHO- 
CTblO npHMeHeHUA.

Aba HAP Tuna C-5, C-8, C-13 m C-24 npeanpu- 
ATHeM paapaSoraHbi By nHaexcoe B-5KR m Y-402, a 
Taxxe B3pbiBarean MirnexcoB B-5K, y-404, B-678M 
m B-24A, OTAHMHTenbHaA ocoSenHOCTb xoropbix - 
HanuHMe opnrwHanbHbix MexaHMAecxMX nHTerparo- 
Pob b cwcrewe B3BeaeHna, o6ecneHMBaK>mnx 6eso- 
nacHOCTb b axcnnyaTaann npn BbicoxoM HyscTBH- 
renbHOCTM ycrpoMCTB.

3HaHMTenbHoe MecTO b Tewarnxe npeanpMATMA 3a- 
HMMaxiT paSoTbi no co3aaHMK> By m KR aba aBMa0OM0 
(AB) Tuna 0<t>AB, BETAS m OflAB, b tom HMcne c Top- 
M03HBIMM yCTpOMCTBaMM. BaXHaA n OTBeTCTBeHHaA 
pone b reMarHxe npeanpMATMA npnHaaaexnr paapa- 
6orxe BapbiBareneu m By ana xpbinaTbix paxer (KP). B 
70-x roaax pa3pa6oraHbi aneMewrbi nnpoaHeproaB- 
TOManixH npeaoxpaHMrenbHoro Tuna ana 3anycxa ar- 
peraroB paxeTHo-xocMMMecxoii rexHMXM (PKT). B no- 
cneaHne roabi npeanpMArvie axruBHO Beaer paapa- 
6otxm MHnpnaropoB ana HenerareabHoro Bnaa opy- 
xma no ahhhh MBfl. BeayrcA raxxe pa3pa6orxn rpa- 
xaaHCxoii npoayxuMH n rexHonorMW asoMHoro npw- 
MeHeHHA. Konnexrns npeanpMATMA MMeer Bbicoxwii 
HayHHO-rexHMHecxMM noreHiiMan m np0M3B0acTB6H- 
Hyio 6a3y, m totos x corpyaHMHecTBy c napTHepaMM.

The NITI technology research and development insti­
tute is the leading developer of detonators, fusing 
mechanisms, initiation mechanisms and command det­
onation mechanisms for various munitions, fired from 
close combat weapons, artillery systems, as well as for 
aerial bombs, antitank guided missiles, unguided air- 
launched rockets, explosive-reactive armor, cluster 
submunitions, and warheads of tactical and strategic 
air-to-surface and surface-to-surface missiles.

The institute is an associated member of the Russian 
Academy of Missile and Artillery Sciences. It marked 
the 60th anniversary in 2001, and boasts a record of 
about 140 products developed, tested and put into pro­
duction, most of them featuring specifications unri­
valled by foreign analogies.

The main advantage of the specialized equipment 
developed is the full self-sustained capability, small size 
and high level of standardization with other types in ser­
vice with various agencies, which altogether ensure 
high reliability at an insignificant cost. According to the 
type of action, these are mostly impact-action systems 
with a safe fuse train and self-destruct mechanisms, 
which ensure high level of safety.

The most numerous in the product mix developed are 
detonators and fusing mechanisms for munitions fired 
from close-combat weapons. By the way, the institute 
seems to be a monopoly developer and manufacturer 
as far as these products are concerned.

NITI is the sole developer of initiation mechanisms for 
ATGMs, including ones with tandem warheads, too. 
These are very reliable fast-action devices that can be 
used in a variety of systems.

Among its other products are V-5KP and U-402 fus­
ing mechanisms for S-5, S-8, S-13 and S-24 unguided 
air-launched rockets, and V-5K, U-404, V-678M and 
V-24A detonators featuring unique mechanical integra­
tors in arming systems that ensure safety of operation, 
while not affecting the high sensitivity of the fusing 
mechanisms in general.

Yet another priority for the institute is the develop­
ment of fusing mechanisms for OFAB, BETAB and 
ODAB aerial bombs, including the versions with para­
chuting systems, and cruise missiles. In 1970s, NITI 
developed pyrotechnical automatic safety mechanisms 
employed in space rockets, and in recent years has 
made a tangible contribution into non-lethal weapons 
development for the Interior Ministry. Also, commercial 
and dual-use projects are of significant interest for the 
institute.

NITI enjoys high scientific, technical and manufactur­
ing capabilities, and is ready to employ them jointly with 
potential partners.
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4>ryn <t>HllL| «rocyAapcTBeHHbiií HayHHO- 
HCCneflOBaTenbCKHM HHCTMTyT
XHMMHGCKMX npOAyKTOB - AGHTp nopOXOAGHMfl»

GosNIIHP (state chemical research 
and production institute) 

(federal state unitary enterprise)

cpryn cbHflLl «TocHWMXn» senseTcn BeayinMM b 
POCCMM pa3pa6OTHMKOM B OÖ/iaCTAX XMMMM M T6XH0- 
norww nennranoabi m HUTpaTOB qennionoabi, peuen- 
Typ m TexHoaoruin npoMaeoflCTBa nnpoKCnanHOBbix 
m c<t>epnHeCKMX nopoxoB, a raxxe flByx- m Tpexoc- 
HOBHblX MOLUHblX, SbICTpOrOpAUJMX, TepMOCTOMKMX 
nopoxoB, cropaioiuHX ruaba, cneunanbHbix bmaob 
yxynopKu, npoexrupoBaHun MeraTenbHbix aapsAOB 
Ans TaHKOBOú, npoTMBOTaHKOBOü, noneBOü m Mop- 
ckom apTunnepuu, cmctbm SnnxHero 6on, mmhomb- 
tob, aBuairuoHHoro, aemuHoro m CTpenKOsoro boo- 
pyxeHus Kanuöpa ot 5,45 ao 240 mm.

OrpacneeoM Kasancxuií HayHHo-nccneAosaTenb- 
CKMM MHCTMTyT XMMMM6CKMX npOAyKTOB CO3A3H B 
1965 roAy Ha 6aae OT5-40.

MHorue na paapaöOTaHHbix mhctmtytom nopoxa m 
aapsAbi aAamnpoBaHbi k CTpenKOBbiM u apTunne- 
Pmmckmm cucreMaM crpaw HATO. MexAynapoAHbiM 
CTaHAapraM cooTBeTCTBytoT m rpaxAaHCKue nopoxa.

Ha 6aae npOBeqeHHbix HayuHbix uccneAOBaHuü m 
onbiTHo-KOHCTpyKTOpcKux paQor coaAaHbi: ruÓKue 
rexHonornn npou3BOACTBa hmtpbtob qenmono3bi u 
Bcex bmaob nopoxos Ha ocHOBe nnpoKCMAMHa; co- 
CTaBbl M TOXHOnorUM npOM3BOACTBa CCpepuneCKUX 
nopoxoB Ana crperiKOBoro opyxMA m mmhombtob; 
BblC0K03H6preTMMeCKMe nMpOKCMSMHOBbie M SannM- 
CTMHecKMe aprunnepMMCKMe nopoxa; cropaioiAue 
runb3bi m Apyrue cropaomne aneweHTbi 3ap«AOB 
Ana apTunnepMÜCKMX m mmhomcthbix BbicTpenos; 
óonee 350 MeTarenbHbix aapaAOB m 150 MapoK no- 
poxoB ahh Bceíí HOMSHKnaTypbi óoenpnnacoB 
CTBOBbHblX CMCTSM OÖbIHHbIX BMAOB BOOpyXSHMH; 
COBpeMSHHbie MSTOAbl npOSKTMpOBaHMH M MCnblTa- 
HMA MSTaTenbHblX 3ap«AOB; MSTOAbl yTMnM3au,MM no­
poxoB M APyrMX 3A6M6HTOB MSTaTSSbHblX 3ap«AOB.

WHCTMTyr pacnonarasT HayHHO-aKcnepMMSHTanb- 
HOM M np0M3B0ACTB6HH0M 6a33MM, CTpSAbÓOBO-MC- 
nbrraTOHbHOM CTaHqneCi, ho/imcohom Ana Mcnbira- 
hmh TsxHonorMHscKoro oóopyAOBaHMB m onpsAens- 
HMA ypOBHS nOXapOB3pb!BO6S3OnaCHOCHOCTM M 
3KOnorMH6CKOTO BO3A6MCTBMH HOpOXOBOM OpOAyK- 
AMM, HTO 06SCnSHMBaST 3aMKHyrblM AMKS paspaóOT- 
KM, npOM3BOACTBa M yTMAM3aqMM OOpOXOB M MOTS- 
Te/lbHblX 3apAAOB KO BCSM BMA3M BOOpyXSHMA.

PSIASHMSM HaManbHMKa BOOpyXSHMfl BoopyxsH- 
Hbix cus P<t> m Mmhskohommkm P<t> Ha TocHHMXn 
BO3nox6Ha ronOBHan ponb no nopoxaM, 3ap«AaM m 
KOMnnsKTyioiAMM snsMOHTaM k SosnpMnacaM oßbin- 
HblX BMAOB BOOpyXSHMA.

cpryn cphgli «rocHwwxn» opoboastca mccasao- 
BaHMA M pa3paÓOTKM HO KOHBSPCMM M yTMAM3aUMM 
nopoxoB, nepsoóopyAOBaHMio boshhom tsxhmkm 
Ana 6opb6bi c noxapaMM m co3A3hm6 npOTMBOno- 
xapHbix SosnpMnacoB, paapaóoTKa cnennanbHOM 
npOAyKAHM M TOBapOB HapOAHOTO OOTpSÖnSHMA H3 
ochobs uennionoabi m hmtpstob qenniono3bi, npo- 
M3B0ACTB0 ABSTonnaMSHHbix nopoxoB M CfeMSpBS- 
pOHHblX M3AenMM.

COBMSCTHO C K333HCKMM TOCyAapCTBSHHblM T6X- 
HOnOrMHSCKMM yHMBSpCMTSTOM C03A3H0 OOblTHO- 
npoMbiinnsHHOs opom3boactbo no Bbinycxy raaors- 
HSpaTOpOB ABA MHTCHCMCj>MKailMM HS<t>T6OTAaHM Ma- 
AOAeÓMTHblX CKBaXMH.

b cocTaBs <t>ryn ^Hnu «rocHMMxn» mmsiotca 
HayMHO-TSXHMHeCKMki M AMCCSpraAMOHHblM COBSTbl.

Ths GosNIIHP tsssarch and production cantor ranks 
among the top developers of manufacturing techniques 
for production of chemicals, cellulose nitrates, ball 
powders, two- and three-component powerful fast­
burning heat-resistant powders, special sealants, pro­
pelling charges for munitions fired from tank guns, anti­
tank weapons, field and naval artillery systems, close­
combat systems, mortars, aircraft guns, anti-aircraft 
systems and small arms with calibers ranging from 
5.45mm to 240mm.

The institute was first formed on the basis of the spe­
cial design bureau OTB-40 in 1965.

Many of its charges and powders are adjusted for use 
in NATO standard rounds, while its non-military powders 
meet the most stringent international requirements.

Based on the research, development and tests con­
ducted, the institute brought into being flexible tech­
nologies for production of cellulose nitrates and all 
types of powders based on them, ball powders for small 
arms and mortars, high-energy nitro-cellulose and bal­
listite powders, combustible cases, other combustible 
elements of mortar shells, over 350 propellants and 150 
types of powders for munitions fired from conventional 
tubed artillery systems, as well as present-day methods 
for development and testing of propelling charges, and 
disposal of powders and other elements of munitions.

The institute has brilliant research, production and 
testing facilities, a firing range and a proving ground to 
test manufacturing equipment and determine the level 
of fire and explosion safety and environmental impact of 
powder-based products, which ensures the closed- 
loop cycle of development, production and disposal of 
powders and propelling charges for all types of 
weapons.

The GosNIIHP institute was named the prime devel­
oper of powders, charges and other components used 
in conventional ammunition following the resolution of 
the Chief of Armament of the Russian Armed Forces 
and the Economic Minister.

The enterprise is involved in research and develop­
ment in the framework of the demilitarization reform 
under way to dispose of excessive stocks of powders, 
convert combat vehicles into fire-fighting ones, develop 
fire arresting munitions, special purpose products and 
consumer goods on the basis of cellulose and cellulose 
nitrates, and manufacture color powders and fireworks.

Institute's joint efforts with the Kazan state techno­
logical university have resulted in the production of gas­
generators used to intensify oil recovery rate at idle pro­
ducing wells.

A scientific organization in its essence, the institute 
regularly holds meetings of science and technical coun­
cil and dissertation council.

BnaAMMMp Cohmh, 
reHepanbHbiM AMpeKTop

Vladimir Sopin,
Director General

420033, Poco™, Tarapcran, 
r. Kaaanb, yn. Caernan, 1 
Ten. : (8432) 44-07-21
<t>aKC: (8432) 44-12-72 
Teneraiin: 224192 Ant><pa
E-mail: gniihp@bancorp.ru

1, Svetlaya Str.,
420033 Kazan, Republic of
Tatarstan, Russian
Tel.: +7-8432-44-07-21
Fax: +7-8432-44-12-72,
Teletype: 224192 Alpha
E-mail: gniihp@bancorp.ru

791

mailto:gniihp@bancorp.ru
mailto:gniihp@bancorp.ru


QeAepanbHoe rocynapcTBeHHoe
yHMTapHoe npennpHATMe «HayHHO-npoM3BOACTBCHHoe
npeflnpHATMe «flentTa»AEAbTA

Delta research and production company 
(federal state unitary enterprise)
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flnpeKTop

Konstantin Antonov,
Director
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npezinpuHTne, Ha 6aae kotopofo 50 net Haaaa 
C03flaH0 <t>ryn «Hnn «fleabia», Gbino c<t>opMwpo- 
BaHO b 1932 rofly m HaabiBanocb 33boaom N? 5 
«MocnnacTMacc». B Hanane Bsamkom OTenecTBeH- 
hom BOiiHbi saeOA Ns 5 Gbin nepeeeaeH b cncrewy 
HapKOMaia 6oenpnnacoB, m Ha ero ocHoee Gbin op- 
raHM3osaH 3aBOA N? 571.

B 1944 rofly b cociaB saeofla Gun BKniOMeH Moc- 
kobckom cannar) TieHWHrpaflCKoro UKB-22, npeoG- 
pa30B3HHblM B KOHCTpyKTOpCKOe GlOpO C OOblTHblMM 
pexaMM. B 1952 roAy nociaHoeneHMeM npaBMienb- 
CTBa Ha Case 33boa8 N? 571 cosash Burman 
HMH-504 no paspaGonce hob6mlumx CMCieM B3pbi- 
Baieneri. IlepeA <t>nnnanoM HI4M-504 ciaBMicsr 3a- 
Aona cosaohmb npwHiiMnnanbHO hobbix ycipoMCiB - 
HeKOHiaKTHbix paAMOBSpbieaieneM abb apiMnne- 
Pmmckmx CHapaAOB m aBMaGoMG.

B AaribHeiiiueM Ha Gase rfrunwana HMH-504 co3- 
AaeTca HUH-571 c BbiAeneHMeM npoM3BOACTBa b 
onbiTHbiri 3aBOA npM HI4H-571 c caMOCTOnrenbHbiM 
óanaHCOM.

C 3T0TO COGblTMB HaMHHaeTCA ASHTeabHOCTb 
oryn «Hnn «flenbia», npeAnpMaiMH, HBneiomeroca 
b TeneHMe Beerò nepMOAa ero cymecTBOBaHua oa- 
HMM M3 OCHOBHbIX paspaGOTMMKOB HeKOHiaKTHbix 
paAMOB3pbiBaTeneii, npeAHaanaMeHHbix Ana ocHa- 
lAeHMsi apTMnnepMMCKMx m paxetHbix GoenpnnacoB, 
npMMeHiieMbix bcbmm bmaomm BoopyxeHHbix cnn 
CTpaHbl.

K cepeAMHe 50-x foaob KoaneKTMBOM paapaGor- 
hmkob co3AaeTcri nepBbivi OTenecTBeHHbiM paAwo- 
B3pbiBaienb AP-21, aarew - AP-31 Ana 36hmthom 
mopckom nyujKM. OAHOBpeMeHHO npoBOAMTcn pa3- 
paGorica paAMOBspbiBareneii AP-01 Ana aBMaGoMG m 
AP-27 AA9 MMHOMeTOB.

B 60-e roAbi npeAnpMBTMe npMCTynnno k paapa- 
GOTKe BTOporo noKonennn paAMOBSpbiBarenevi. finn 
aToro norpeGoBanocb co3A3HMe coBpeMeHHon mm- 
KpoaneKTpOHMKM M MMHHaiìOpHblX MCTOHHMKOB TOKa. 
Pa3pa6aTbiBaioTCA BspbiBarenw Ann HaaeMHOM m 3e- 
HMTHOM apTMAAepMM, MMHOMeTOB M peaKTMBHbIX CM- 
CTeM 3annOBOro othh. B 80-e toam BnepBbie b 
CCCP C03AaeTca HeKOHtaKTHbiM nasepHbiM espbisa- 
Tenb «npocBeTMTenb».

BropbiM HayMHo-TexHMHecKMM HanpaBneHheM, 
ycnewHO pa3BMBaiouiMMca KaK m apTMnnepMMCKoe 
HanpasneHMe, c MOMewa oGpaaoBaHMe npeAnpM- 
htmsi HBnaeTca paapaGorxa HeKOHiaKTHbix aathmkob 
perm abb GoeBbix paKer

C penbio pa3pa6OTKM 3<|>4>eKTMBHblX KOHCTpyKAMM 
B3pbiBaTeneM Ha npeAnpMSTMM Gbin co3AaH otagb 
nnacTMacc, 3areM - 14KB nnacTMacc. Ero saAaaeM 
ciano uiMpOKoe BHeApeHMe nonMMepHbix MarepMa- 
noB b paapaGoiKM orpacnM. B 1976 roAy yxaaoM 
ripe3MAMyMa BepxosHoro Coserà CCCP 3a sacnytM 
B CO3AAHMM M np0M3B0ACTBe HOBOM TeXHMKM HpeA' 
npMBTMe Gbino HarpaxACHO opashom TpyAOBOro 
KpacHoro 3H3MeHM.

B Hacroiimee BpeMa npaxiMaecKM see GoenpMnacbi 
noneeoM m sshmthom apTMnnepMM m peaxrMBHbix cmc- 
reM 3annoBoro othsi, KacceTHbie CHapnAti, seHMTHbie 
paKe™ BOMCKOBbix m MopcKMx KOMoneKcoB cpeAHero 
m GnMXHero AenciBMA, aBMauMOHHbie paxerbi «B03Ayx 
- BO3Ayx» Bcex rnaccoB ocHaipeHbi paAnoBapbiBare- 
ABMM, paapaGoTaHHbiMM Hnn «flenbra».

The Delta research and production company was 
formed fifty years ago as a successor to Plant No. 5, 
founded in 1932, which was assigned to the People’s 
Commissariat of ammunition making in the early days of 
WWII, and functioned in its system under the designa­
tion Plant No. 571.

In 1944, the plant amalgamated with the Moscow­
based affiliated office of the Leningrad central design 
bureau, and transformed into a design bureau with own 
experimental workshops. In 1952, it was again trans­
formed into an affiliate of the NII-504, tasked with 
development of new types of fusing mechanisms - 
proximity radio fuses for artillery projectiles and aerial 
bombs.

Later on, the NII-571 institute was formed on the 
basis of the affiliate, with an experimental plant sprout­
ed from it as an independent organization. It is exactly 
this time that the Delta research and production com­
pany may consider its birthday as one of the main 
developers of proximity fuses designed to fit artillery 
shells and rockets in service with all arms and services 
of the country's Armed Forces.

In mid-1950s, the staff of the company developed 
the country's first AR-21 radio-controlled fuse, which 
was then followed by the AR-31 used in munitions of 
anti-aircraft shipborne guns. Similarly, they developed 
the AR-01 radio-controlled fuse for aerial bombs and 
the AR-27 one for mortars.

In 1960s, the enterprise took up the development of the 
second generation of radio-controlled fuses, for which it 
required more advanced microelectronic equipment and 
miniature sources of electric power. It is at that time that a 
variety of fuses for land and air-defense artillery, mortars 
and rockets were developed and fielded, while in 1980s 
the Prosvetitel - first Soviet laser fuse - was made.

In order to improve the effectiveness of fusing mech­
anisms, the enterprise opened a plastic products divi­
sion, which was later transformed into the central 
design bureau of plastic products, tasked to introduce 
polymeric materials widely into fuse production. In 
1976, the USSR Supreme Council issued an order to 
award the enterprise the Red Banner of Labor for the 
tangible contribution into the development of new types 
of equipment.

At the present time, almost all Russian munitions of 
field artillery systems, anti-aircraft guns, rocket sys­
tems, as well as cluster munitions, land and naval rock­
ets and air-to-air missiles of all types and categories are 
equipped with radio-controlled fuses developed at the 
Delta research and production company.
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cfeAepanbHoe rocynapcTBeHHoe yHHrapHoe npeAnpHUTMe
«Hay4HO-npoH3BOACTBeHHoe oSbeAHHeHue
MaiUHHOCTpoeHHfl»

NPOM (research and production machine-building 
association) (federal state unitary enterprise)

<t>eflepanbHoe rocyAapcTseHHoe yamapnoe 
npeßnpnflTue «HNO MaujnaocipoeHna» - <t>eae- 
paHbHblM HayHH0-np0M3B0ACTBeHHblM peHTp - OflHO 
m3 Beflymax paxeTHO-KOCMMHecxMx npeAnpMSTMM 
Poccmm, pea/iM30B3BUjee 6onee 50 xpynHbix npoex- 
TOB, b tom HMcne tpm HauMOHanbHbie nporpaMMbi:

- ocHameHne BM<t> xoMn/iexcaMM opyxMH c xpt>i- 
naTbiMM paxeiaMM HaflBOflHoro, noABOAHoro, Ha- 
seMHOro M aBMapMOHHOro 6a3MpoBaHMs;

- ocHameHMe CTpaTerMHecxMX aaepHbix cun paxeT- 
HbiMM KOMnaeKcaMM MexKOHTMHeHTanbHbix óannM- 
ctmhocxmx paxeT, co3«aHMe paKer-HOCMTeaeii (PH);

- co3flaHMe KocMMMecKMx CMCT6M m annapaTos, 
aBTOMaTMHeCKMX M nMaOTMpyeMbIX OpÔMTa/lbHblX 
ctshamm.

HCTOpMH COSflaHMil KpbinaTbix paK6T B HI3O MaWM- 
HocTpoeHMa HaaMHanacb c paapaöoTKM paxeT bosavuj- 
Horo 6a3upoBaHMA (10X, 12X, 14X, 16X)flna nopaxe- 
HMB oôbeKTOB m ueneñ Ha 3HaMMTenbHbix yAaneHMAX.

C Haaana 50-x roaos oöteflMHeHMe npMCTynu.no k 
co3flaHMto KpbinaTbix paxeT Ann BM<t>. nepBbiMM 6bi- 
nM caaHbi Ha eoopyxeHMe KOMnneKCbi mopckoto 6a- 
3MpOBaHMH C HaflBOflHblM CTapTOM (IT-5, fl-5/3,) M Ha- 
seMHoro 6a3MpoBaHM9 (C-5), ocHaiueHHbie Kpbina- 
TOM paKeTOM, npeßHasHaMeHHOM ana nopaxenua qe- 
neñ, pacnonoxeHHbix KaK Ha noöepexbe, Tax m b rny- 
6mhg TeppMTopMM. B 3T0 xe speMa eenMCb paöOTbi 
no co3AaHMio xoMnnexcoB Mopcxoro 6a3MposaHMa c 
HaflBOflHbiM CTapTOM (13-6, 0-35), xoMnnexcoB Ha- 
seMHoro noflBMXHoro («Peayr») m CTapuonapHoro 
(«Yrec») 6a3MpoBaHMa c npoTMsoxopaóenbHbiMM ca- 
MOHaBOpaipMMMca xpbinaTbiMM paxeTaMM ana nopa- 
xeHMa qeneü 3a paawonoxapMOHHbiM topm3ohtom. 
KOMnneKCbi D-5, n-5A m IT-6 pasMemanMCb Ha noa- 
BoaHbix noaxax; 13-35 m ero MoaMrpMxauMa «I3por- 
pecc» - Ha HaaBoaHbix xopaónax. ripMuieauiMM Ha 
CMeny 0-6 xOMnnexc «Basanbr» pasMeipanca xax Ha 
noaBoaHbix noaxax, Tax m Ha HaaBoaHbix xopaönax.

C pen bio noBbiiueHMa cxpbiTHOCTM abmctbmm noa- 
BoaHbix noaox npM npMMeHeHMM opyxua npeanpM- 
aTMeM 6bin paspaöoTaH paxeTHbiü xOMnnexc «AMe- 
TMCT» c caMOHaeonameMca xpbinaTOü paxeToii c 
noABOaribiM CTapTOM. B nocneayxJtUMe roati npea- 
npMHTMe caano Ha Boopyxenue BM<t> KOMnneKCbi 
«ManaxMT», «rpaHMT» c npoTMBoxopaöenbHbiMM ca- 
MOHaBoaaiAMMMCa xpbinaTbiMM paxeTaMM, yHMBep- 
canbHbiMM no TMny crapra (noaBOAHbiM, hsaboa- 
HbiM), m HOCMTenM (noABOAHbie noaKM, HaaeoaHbie 
xopaónM), npeaHaaHaaeHHbie an« nopaxenua ko- 
paöneü Bcex xnaccoB b ycnoBMax cMnbHoro orneso- 
ro m paaMoanexTpoHHoro npoTMBoaeMCTBMa.

I3o nporpaMMe «CoapaHue m axcnnyaTapua xomo- 
nexcoB paxeTHoro opyxna c xpbinaTbiMM paxeTaMM» 
HFIO MauiMHOCTpoeHMa npoBoaur paöOTbi no cosep- 
lueHCTBosaHMio cToaipMx na BoopyxeHMM BM<t> npo- 
TMBOxopaóenbHbix paxeTHbix KOMnnexcoB. Hapaay c 
3TMM ana nocTasox Ha axcnopr paapaöOTaH xOMnnexc 
paxeTHoro opyxMa öeperoßoro, Mopcxoro m aBMapM- 
OHHoro 6a3MpoeaHMa «Rxoht», npeAHa3HaHeHHbiM ana 
nopaxeHua HapsopHbix xopaôneü b ycnoBMax cMnbHO- 
ro oraeBoro m paaMoanexTpoHHoro npoTMBoaeMCTBMa. 
B xoHpenpMM paaBMTMa npeanpMaTHa Hapapy c npo- 
rpaMMaMM no TpapupMOHHOM TeMaTMxe MMeiOTca npo­
rpaMMbi no npMMeneHMio hob6mujmx xocmmhocxmx 
TexHonorMM b OTpacnax axoHOMMHecxoro xoMnnexca.

The NPOM research and production machine-build­
ing association is one of the leading Russian developers 
and manufacturers of space rocket systems that boasts 
a record of involvement into 50 large-scale projects, 
including three nation-wide ones. It priority domains are 
as follows:

- equipping the Russian Navy with shipborne, sub­
marine-borne and airborne missile systems;

- equipping the Strategic Nuclear Force with inter­
continental ballistic missile systems, and launch vehi­
cles;

- development of spacecraft, space platforms, and 
unmanned and manned space stations.

The association’s cruise missile history started with 
the development of air-launched missiles designated 
10Kh, 12Kh, 14Kh and 16Kh to attack targets at long 
ranges.

Since 1950s, the company has been engaged in pro­
duction of cruise missiles for the Navy. The first systems 
developed were the P-5 and P-5D shipborne and the 
S-5 land-based systems, which operated a cruise mis­
sile designed to counter targets in enemy’s depth and 
coastal territories. At the same time, it undertook to 
develop more sophisticated P-6 and P-35 shipborne 
systems, as well as the Redut land-based mobile and 
Utyos stationary missile systems equipped with homing 
cruise missiles, capable of destroying targets over the

lep6epT E<t>peMOB,
renepanbHbiM AMpexTop, 
renepanbHbiM xoHCTpyxTop, 
report CouManMCTMHecxoro TpyAa

Gerbert Yefremov,
Director General,
Designer General,
Hero of Socialist Labor

horizon. The P-5, P-5D and P-6 were integrated into 
submarines, while the P-35 and its Progress derivative 
into surface ships. The Bazalt system to replace the P-6 
was installable both into subs and surface ships.

To improve concealment of submarines when using 
weapons, the association developed the Ametist missile 
system featuring a homing cruise missile, launched 
underwater. Later on, it gave birth to Malakhit and Granit 
systems commissioned for service with the Russian 
Navy, featuring antiship homing cruise missiles, launch­
able from underwater submarines and surface ships 
and designed to destroy all existing types of ships in any 
countermeasure situation.

The association spares to efforts to upgrade the in­
service antiship missile systems in the framework of the 
program of cruise misile weapons development and 
operation. In addition to that, it has developed the 
Yakhont system for exports, which can be based on land 
chassis, ship deck or aircraft and can counter surface 
ships in highly adverse enemy countermeasures.

In addition to the traditional projects, the associa­
tion’s development concept provides for launching a 
program on state-of-the-art space technologies’ use in 
national economy.
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<t>CAepanbHoe KaaeHnoe npeAnpusiTMe
«HHNCHeTarHAbCKMH MHCTMTyT
HcnbiraHHfl MerannoB»

NTIIM (Nizhny Tagil institute of metal testing) 
(federal state enterprise)
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reHepa^bHbiii anpeKTop, 
KaHfluaai TexHunecKnx HayK, 
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HneH-KoppecnoHAem PAPAH, 
noMeTHbiii rpaxjjaHMH 
r. Hmxhmm Tarwi, 
naypear npeMMM 
MM. C.H. M0CMH3

Valery Rudenko,
Director General, PhD, 
Corresponding Member 
of RAMAS, Honorary Citizen 
of Nizhny Tagil, winner 
of Mosin Prize

OKD HTHMM ocwoeaH b 1939 roay b KauecTBe 
YpanbCKoro nonnrona, npeacTaB/iaer co6om yHM- 
KanbHblM HayHHO-npOM3BOflCTBeHHblM KOMn/ieKC no 
McnbiiaHMHM SoenpnnacoB, Boopyxenna m bo6hhom 
TexHMKM Ha Bcex aranax mx paapaSorxn m npoM3BOfl- 
CTBa. 3waHeHne no/inroHa HeM3MepMM0 eoapocno c 
HananoM BenMKOM OieHecTBeHHOM bommbi, 182 3a- 
Boaa McnbUbiBa/iM Ha HeM CBoro npoayKpmo, b 3Ha- 
HMTenbHbix KonnuecTBax Ben oh m cbopKy boenpM- 
nacoB ana rjjpoHia. Bcero Ha noanroHe McnbiraHO 
ao 6 mbh eaMHMp pasnMHHbix boenpMnacoB.

B nocneBoeHHbie roabi «errrenbHOCTb nonnroHa 
He noTepena ceoero 3Ha4eHMa. B Haaane 60-x ro- 
aoB nonMroH nonyHMn ciaTyc HayHHO-MccneaoBa- 
TenbCKOii opraHM3ai4MM, npM3BaHHOii obecneuMTb 
HayaHbifi noaxoa k ucnbuaHMio boenpunacoe m 
nonyneHMe ruMpoKoro cneKTpa MHttropMauMOHHbix 
aaHHbIX 0 4>yHKUMOHMpOBaHMM M3A6/1MM B yC/IOBM- 
ax 6oeBoro npMMeHeHMB. B HacToaaiee BpeMA MH­
CTMTyT pacnonaraeT cnepMa/ibHo obopyaosaH- 
HbiM boeebiM noneM pa3MepoM 5x52 km, BbicoKO- 
MHCjrOpMaTMBHblM nOBMrOHHblM M3M6pMTenbHblM 
KOMnneKcoM, neTHO-McnbiTaTeabHoii bason c aa- 
poapoMOM, napKOM caMoneTOB m BepToneTOB. 
CTpenbboBaa Tpacca MMeeT ohopyaosaHHbie nno- 
maaKM ana npneMa apTMnnepMMCKMx m peaKTMB- 
Hbix CHapaaoB m mmh, a TaKxe ana bOMbOMeraHMa. 
B arraTe MHCTMTyTa 300 apTMnnepMMCKMx opyAMii 
56 HaMMeHOBaHMii, MMHOMeTbi, nycKOBbie ycTa- 
hobkm, OoeBbie MaaiMHbi, KOTopwe obecneHMBaiOT 
npoBeaeHMe McnbiraHMM Been HOMeHKnaTypbi ap- 
TMnnepMMCKMx CHapaaoe, mmh, peaKTMBHbix cna- 
paaoB.

B cocTaee npeanpMaTMa HaxoaMTca CneaManb- 
Hoe KOHCTpyKTopcKoe biopo M3MepMTenbHOM anna- 
paTypbl (CK6 W3AF1) c OOblTHblM npOM3BOflCTBOM, 
are no3BOnaeT secrM paspaboTKy m np0M3B0aCTB0 
cneitManbHoro nonMroHHoro M3MepuTenbHoro obo- 
pyaoeaHMa m cmct6m.

Ha base npeanpMaTMa npoeoanTca Mexayna- 
poaHbie BblCTaBKM BOOpyxeHMa M BOeHHOM TeXHMKM 
«Russian expo arms», TexniwecKiix cpeacTB obopo- 
Hbi m saruMTbi «Russian defence expo», BbicTaBKM- 
apMapKM xene3HoaopoxHOM m aopoxho-ctpom- 
TenbHoii TexHMKM, MexaynapoaHbie copeBHOBaHMa 
no CTpenbbe M3 boeBoro m cnyxebnoro opyxMa 
cneunanbHbix m nonMueiiCKMX cnyxb.

The NTIIM institute was founded back in 1939 as a 
proving ground in the Urals, and has ever since been 
reputed one of the most unique research and produc­
tion facilities engaged in testing munitions, weapons 
and materiel at all staged of development and produc­
tion. The proving ground’s importance increased to the 
highest level possible during WWII, because 182 plants 
used its capabilities to test their products, not to men­
tion its tangible contribution into ammunition produc­
tion. For instance, up to 6 million various munitions have 
been tested at the proving ground so far.

The proving ground never lost its importance even when 
the war was over, and in early 1960s was conferred the sta­
tus of research and development organization, tasked to 
provide a scientific view on the tests of ammunition with the 
aim to retrieve comprehensive data on munitions action in 
combat. Nowadays the institute has a 5x52km firing range 
equipped with highly informative measuring system, as

Poccm», 622015, 
r. HwKHi/iii Tarun 
CBep/inOBCKOii o6n., 
yn. TarapHHa, 29 
Ten.: (3435) 29-18-01 
(PaKC: (3435) 25-69-04
E-mail: iim@mail. uraltelecom, ru

29, Gagarina Str., 
622015 Nizhny Tagil, 
Sverdlovsk Region, Russia 
Tel.: +7-3435-29-18-01 
Fax: +7-3435-25-69-04 
E-mail: iim@mail. uraltelecom.ru

well as a flight test base with an airfield and a fleet of 
fixed- and rotary-wing aircraft. The firing range is 
equipped to allow testing artillery projectiles, rockets, 
mines and aerial bombs. The institute has a total of 300 
artillery systems of 56 types in its inventory, as well as lots 
of other weapons, including mortars, rocket launchers, 
and combat vehicles, designed to be used in tests of all 
kinds of artillery projectiles, mines, shells and rockets.

The institute has a specialized design bureau with 
experimental workshops in its structure to develop and 
make specialized instruments and measuring systems 
right on its own premises.

The institute was not once used to host the Russian Expo 
Arms and Russian Defense Expo international shows, as 
well as shows and expositions of railroad and road-building 
equipment. In addition to that, many international firing 
contests were held at the firing range of the institute.
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0eAepanbHoe rocynapcTBeHHoe 
yHHTapxoe npeAnpunTHe
«nepMCKHH 3aBOA hm. C.M. Kxposa»

Kirov Zavod, Perm 
(federal state unitary enterprise)

nepMCKHÜ 33BOA UM. C.M. KnpOBa - OAHO M3 
xpynnenuiMX npeflnpuATnü obopoHHoro xoMnnex- 
ca - ceroflHa BbinycxaeT bonee da coBpeweHHbix 
CMCT6M BOOpyxeHHH, npeBOCXOflBLUMX MUpOBbie 
anaAorn:

3apa,Qbi x peaKTMBHbiM cwcieMaM sannosoro otha 
«rpazi», «CMepH», KOMnneKcaM HBO;

3apaßbi ABwraTeneü noAßecHbix paxeT xnacca 
«BO3Ayx - so3flyx» ÖAMXHero cpeßHero 6on;

CTapTOBO-pasroHHbie cryneHu xpbiAaTbix paxeT 
Mopcxoro SasnpoBaHua, b tom hmcas ciapiyioiunx c 
BOßHbix aoaox, npoTMBOxopaöenbHbix cwcreM xnac- 
ca «BO3ßyx - noBepxHOCTb»;

3apaflbi x CMCTeMaM önusxHero 6oa m apinnne- 
Pmmcxoto BbiCTpena n3 t3hxob n caivioxoAHbix ycia- 
hobox;

c<t>epnHecxne nopoxa 
Aaa cipeaxoBoro opy- 
xra (aBTOMaibi, nyne- 
MeTbl) H AP-

B npoqecce xoHsep- 
cuM Ha 3aBOAe co3A3ho 
1 1 HOBbIX npOH3- 
BOACTB - 3T0 6onee eia 
HaMMeHOBaHMii rpax- 
AaHcxoùi npoAyxuMH m 
TOsapoB HapoAHPro no- 
TpeöneHHB.

B 1998 roAy aanyiueH 
xpynnenujMM b Poccmm 
xoMnnexc no npon3BOA- 
CTBy axpunaiOB u cono- 
AMM6POB.

OcHOBHbie BMAbi npoAyxqMM:
- npoMbiiuaeHHbie BapbiBwaTbie BemecTBa;
- cnopTMBHbie, crpomenbHbie m oxoTHMHbn nopoxa;
- nonnypeTaHbi, nnTbeBbie, Mscxne n xecrxne ne- 

HononnypeTaHbi;
- 4>noxynaHTbi ans soAonoAroTOBXM;
- naxoxpacoHHaa npoAyxpna (HL(- n ncp-SMaAM, 

MacABHbie, xaynyxoBbie, axpmioBbie, orHecTonxue, 
xnMCTOMxne M nopouixoBbie xpacxn), pacTBOpnTe- 
am, naxn, xnen;

- asposoAbHbie noxapoTyuiaiAMe reHepaTopbi n 
orHeTyiuaiAne cociaBbi;

- CTpoMTenbHbie, repMeTM3npyx)mne MacTuixu;
- cnHTeTMHecxiie oraenoHHbie warepnanbi;
- nonn3TnneHOBbie BOAonpOBOAHbie n raaoBwe 

rpy6bi;
- npoMbiumeHHbie, öbiioßbie cßeTunbHnxu u Me- 

AnpMHCxne obAyaaTeAu;
- HHTpoLieaaiono3a, nnmeean uenAK>no3a;
- oóopyAOBaHne aas xMMMHecxoPi, nMuxeson, Tex- 

CTnabHOü npOMbnuneHHOCTH;
- 6yrnnaxpnnaT, axpnAOßbie AucnepcMM «ßna- 

xaM-11», «flnaxaM-22».
3aBOA MMeeT CBOöoAHbie pecypcbi aas pacuiMpe- 

hma npon3BOACTBa TOBapOB Ha ocHOBe nonnypera- 
HOB, n0AM3<t>Up0B, OOpOXOB rpaXABHCXOTO Ha3Ha- 
HeHM«. PacnoAaraeT BbicoxoxBaAu4>MunpoBaHHbiM 
paßoHUM nepcoHaAOM m Soablummu npon3BOACT- 
BeHHblMH nAOmaAAMM.

flAA 3aBOAa npeACTaBAAIOT HHTepeC B33MMOBbl- 
TOAHbie HHSeCTHAHOHHbie npOeXTbl, B03M0XH0CTb 
CO3AaHWA COBMeCTHbIX npeAOpnATMM.

Kirov Zavod (Perm) is one of the largest defense 
industry enterprises in Russia, whose product mix 
includes over 100 types of munitions and charges used 
in most advanced weapons, many of which are much 
superior to any foreign analogies. These include:

charges for Grad and Smerch MLRS and air 
defense systems;

boosters of short-range air-to-air missiles;
booster stages for cruise missiles fired from ship­

deck and submarine launchers, and antiship air-to- 
surface missiles;

charges for close-combat munitions and artillery pro­
jectiles for tank guns and self-propelled artillery systems;

ball powders for small arms (assault rifles, machine­
guns) and so on.

Eleven new divisions were formed at the plant within 
the framework of the 
demilitarization reform, 
which now manufacture 
over 100 types of com­
mercial products.

Moreover, a chemical 
production line was put in 
operation in 1998 to 
manufacture acrylates 
and copolymers.

The main products 
include: industrial
explosive compounds; 
powders for munitions 
fired from sporting and 
hunting weapons, and

for construction purposes; polyurethane and molded 
soft and rigid foamed polyurethane; flocculating 
agents for water treatment; paintwork materials 
(enamels, oil colors, acrylic paints, fire-resistant 
paints, chemical resistant paints, powder paints), 
solvents, lacquers and glues; fire-extinguishing 
smoke generators and fire arrestors; sealants; syn­
thetic finishing materials; polyethylene water and 
gas pipes; industrial and household lamps and med­
ical irradiators; nitro-cellulose, food cellulose; equip­
ment for chemical, food and textile industries; butyl- 
actilate, acrylic resins Diakam-11 and Diakam-22.

In addition to that, the plant has manufacturing 
capabilities to expand the mix of products based on 
polyurethane, polyesters and industrial powders. 
The personnel employed are all skilful professionals 
with lots of experience.

We welcome mutually beneficial investment pro­
jects and joint ventures.

TeHHaAHM Ky3bMMAKHM, 
reHepaAbHbiii A^pexTop

Gennady Kuzmitsky,
Director General
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-—», 0eflepanbHoe rocyAapcTseHHoe yHMTapHoe npeAnpHATwe
ROZIS^ «npOMSBOACTBGHHOe OÔbeAHHeHHC
** «3aBOA MMGHM Cepro»

POZIS (Sergo production association) 
(federal state unitary enterprise)

PaflKK XacaHOB, 
renepanbHbiii ßkipeKTop

Radik Khasanov,
Director General

Poccnn, 422546, Tarapcran, 
r. SeaeHOAO/iacK, 
yn. Rp^BOKsanbuan, 4 
Ten.: (84371) 373-31
<PaKC: (84371) 365-78, 375-78
TeneKC: 224803 POZIS SU
E-mail: 
pozis@komtech. bancjrp. ru

4, Privokzalnaya Str., 
422546 Zelenodolsk, 
Republic of Tatarstan, Russian. 
Tel.: +7-84371-373-31
Fax: +7-84371-365-78, 
+7-84371-375-78
Telex: 224803 POZIS SU
E-mail:
pozis@komtech. bancjrp. ru

<t>eaepanbHoe rocyflapcTBeHHoe yHMTapHoe 
npeflnpuATue «npon3BOflCTseHHoe oSteanHeHne 
«3aBoa MMeHM Cepro» (0ryn «nO3HC») «B/iaeT- 
CA OCHOBHOM poccniiCKOM 0npMOii, cnei4uajiM3M- 
pyiomeücfl b npon3BOflCTBe 6oenpnnacoB ana 
ManoKa/iMöepHbix aBTOMaruMecKnx nytuex, rpa- 
HaT ana noacTBo/ibHoro rpanaTOMeTa k aBTOMaty 
KaaaiuHMKOBa u pyMHoro rpanaiOMeTa PT-6 
(6r-30), a Taxxe eanHCTBeHHbiM b Poccmh npon3- 
BoanTeneM nwponaTpoHOB aBwaqwoHHbix cpeacTB 
cnaceHna.

OcHOBaHHbiü b 1898 roay. «nO3l4C» b HacTosiaee 
speMA npeacTasnfleT coôoùi xpynnyio 0npMy, pac- 
nonaraioiayio moujhoü npow3BoacTBeHHOü baso«, a 
raxxe orpoMHbiM MHTennexTyanbHbiM nOTeHU.ua/iOM 
M pa3BUT0Ü MH<t>pacTpyKTypoii.

«nO3MC» ynpoHwi cbom cba3m c ronoBHbiM pa3- 
paóoTHMKOM apTunnepuücxux sbicTpenoe - <Peae- 
panbHblM HayMHO-npOU3BOaCTBeHHblM uempoM 
«npnóop» (r. Mocxea), c kotopmm noanncaH aoro- 
BOp o aonrocpOHHOM HayuHO-TexHHuecxoM coipya- 
HMHecTBe. Taxoe o6beanHeHne Hayxn u npon3Boa- 
CTsa cnocoócTsyeT cymecTseHHOMy oÖHOBneHwo 
HOMeHKnaTypbi BbinycxaeMbix U3flennii, hto noBbi- 
waeT KOHKypei-rrocnocoöHOCTb npoayxunw Ha mh- 
pOBOM pbIHKe.

CyiuecTByioiaaR Ha 0npMe cucieMa xauecTea 
cepTM<t>nanpoBaHa Ha cooTBeTCTsne Tpe6osaHHAM 
cianaapTa TOCTP WCO 9002-96.

Eoenpirnacbi, npon3BoanMbie «FIO3I4C», lunpoxo 
npHMeHwrca bo Bcex poaax boiîck poccmücxoü ap- 
Mun M apMnax peqa 3apy6exHbix CTpan:

- 23-mm narpoHbi q/ia nywex FLU-23 m rill-6-23 
Ha caMoneTax Tuna MmT w Cy;

- 23-mm naTpoHbi ana 3eHUTHbix aBTOMaTOB m ny- 
tuex 2A-7 n 2A-14 Ha 3eHHTHbix ycraHOBxax 
3CY-23-4 («IJJwixa») m tuupoxo pacnpoCTpaneHHOil 
3a pyöexoM 3Y-23-2;

- 30-mm naipoHbi ana asuauuoHHbix nyuiex 
rLU-30, FLU-301, FlU-6-30, Ha caMoneTax MuF-27, 
Mur-29, Cy-25, Cy-27, Cy-30, xax c 003, Tax m c 5T 
CHapnaaMn;

- 30-mm naTpoHbi c 003, ET u OT co HapaaaMn 
an« nywex 2A42 n 2A72 Ha ópoHerpancnopiepax 
ETP-80A, ETP-90, Ha öoeßbix MaiunHax nexoibi 
6MIT-2, EMD-3 u óoeBbix BepToneiax Ka-50 «Hep- 
nan axyna», Ka-52 «A/uiurarop» h Mui-28, ana 3e- 
HMTHblX aBTOMaTOB 2A-38 Ha CaMOXOaHOM 36HUT- 
HOM nymeHHO-paxeTHOM xownnexce «TyHrycxa»;

- 30-mm naTpoHbi c 003 n OT CHapnaaMM ana 3e- 
HMTHbix aBTOMaTOB FUJ-6-30K, 011-6-30/1, 6K30nil 
Ha xopaóeabHbix apTmuiepnvicxMx ycraHOBxax 
AK-306, AK-630, 3PAK «KatuTaH» n ap-l

- 40-mm BbiCTpenbi c ocxonoHHbiMM rpanaTaMM 
BOP-25, BOF-25D x noacTBonbHbiM rpanaTOMeTaM 
rn-25, rn-30 m rpaHaTOMeTy Pi-6 (61"-30);

- ainpoxasi raMMa nnponaTpoHOB npMMeHaeTcn 
Ha Bcex Tnnax óoesbix caMoneTOB poccnticxoro 
npon3BoacTBa, BxniOHan Mui n Cy.

npoayxaMA 0npMbi nonynuna Bbicoxyio ouenxy 
xax poccMûcxnx, Tax n aapyöexHbix BoeHHbix cne- 
mianncTOB. «nO3MC» 3acnyxeHHO yaepxMBaer nw- 
anpyioiayio no3nunio b CBoeM cerMeHTe MwpoBoro 
pbiHxa Boopyxennüi n ocyiuecTBaneT nocTasxy cbo- 
eii npoayxpnn b 6onee neM 30 CTpaH Muipa.

The POZIS production association is the leading 
Russian firm that deals with production of ammunition for 
small-caliber automatic cannons, grenades fried from 
underbarrel grenade launchers of Kalashnikov assault 
rifles and RG-6 (6G-30) portable grenade launcher. 
Moreover, the plant is the only Russian manufacturer of 
pyrotechnical charges for aircraft ejection seats.

Founded in 1898, POZIS has evolved to become a 
large enterprise with powerful manufacturing capa­
bilities, brilliant intellectual potential of staffers and 
well-developed infrastructure.

We strengthened our ties with the prime developer 
of artillery munitions - the Pribor research and pro­
duction center from Moscow - recently by signing a 
long-term partnership agreement. The consolidation 
of scientific and manufacturing potentials of the two 
sides will undoubtedly facilitate the renewal of the 
mix of products to make both of the enterprises even 
more competitive in the world markets.

The quality management system we possess is 
compliant with the ISO 9002-96 state standard.

The munitions we produce are used widely in all 
arms and service of the Russian and foreign Armed 
Forces, and include:

- 23mm rounds for GSh-23 and GSH-6-23 can­
nons installable in MiG and Sukhoi aircraft;

- 23mm rounds for anti-aircraft automatic cannons 
and 2A-7 and 2A-14 guns of ZSU-23-4 Shilka and 
ZU-23-2 widely operated in foreign armies;

- 30mm rounds for GSH-30, GSH-301, and GSH-6- 
30 cannons of MiG-27, MiG-29, Su-25, Su-27, and 
Su-30 aircraft, both with HE-Frag and APT projectiles;

- 30mm rounds with HEFI, APT and Frag-Tracing 
projectiles fired from 2A42 and 2A72 guns of BTR-80A 
and BTR-90 armored personnel carriers and BMP-2, 
BMP-3 infantry fighting vehicles and Ka-50 Black 
Shark, Ka-52 Alligator and Mi-28 combat helicopters, 
as well as from 2A-38 anti-aircraft automatic cannons 
of the Tunguska gun-missile air defense system;

- 30mm rounds with HEFI and Frag-Tracing rounds 
fired from GSH-6-30K, GSH-6-30L, 6K30GSH auto­
matic cannons of ship-deck AK-306, AK-630 artillery 
systems and Kashtan air defense system;

- 40mm rounds with VOG-25, VOG-25P Frag pro­
jectiles fired from GP-25, GP-30 underbarrel and 
RG-6 (6G-30) portable grenade launchers;

- a long model line of pyrotechnical cartridges 
used in all combat aircraft in Russian inventory, 
including MiGs and Sukhois.

The products earned the firm a good reputation 
among Russian and foreign military specialists. 
POZIS deservingly ranks top in its niche on the inter­
national market, and supplies its products to over 
than 30 countries around the globe.
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OTKpbiToe aKiiHOHepHoe oGuiecrso
«rocyAapcrBeHHoe Haymio-npoMSBOACTBeHHoe 
npeAnpusiTHe «Pernon»

B 1999 roay rocyaapcTBeHHoe HayMHO-npoM3- 
BOflCTseHHoe npeflnpuflTne (FHnri) «PeruiOH» OTMe- 
TM.no 30-neTMe cbosm aenTenbHOCTM. 3a stm roflbi 
cnepManMCTaMM npeaupMSTrna 6bin coaaaH m bhs- 
ApeH B np0M3B0flCTB0 UenbIM pHfl 3<t>(fSKTMBHblX M 
nepcneKTMBHbix miaccoB BOopyxeHM«, Haxozvune- 
rocn a apceHane BMtb m BBC cipanbi. TexHonorMM 
npaKTMMecKM Bcex bmaob opyxMA yHMKanbHbi m He 
MMeiOT MMpOBbIX aHa/lOTOB. B HaCTOHlUee BpeM9 
npeflnpMATMe Beaer axTMBHyio KOMMepuecKyio aen- 
TenbHOCTb no npoaaxe /iMqeH3Mft Ha TexHonornio 
np0M3B0aCTBa M pa3pa60TKM K0M00H0B0K CKOpOCT- 
Hbix noaeoaHbix paxeT, CMCieM, yanoB m SHeprocM- 
noBbix yciaHOBOK pasnnHHbix raSapMTOB.

B cocTaee bmcokotohhoto aBMauMOHHoro Boopy- 
xeHMB KoppexTMpyeMbie aBna60M6bi KAB-500 m 
KAB-1500, npeaHa3HaweHHbie ana nopaxenua Ha- 
aeMHbix w HaasoaHbix aeneii - cyaos, aapoapoMOB, 
moctob, xene3o6eTOHHbix yxpenneHMM. Otbmhm- 
TenbHOM oco6eHHOCTbto KAB ABnneTca to, mto ohm 
OCHameHbl BblCOKOTOHHOM nOMeXOyCTOMHMBOPi CMC- 
TeMoCi m toaobkom caMOHaseaeHMs c KoppenmiMOH- 
HblM anropMTMOM 06pa60TKM MH<j>OpMapMM O peZIM, 
Ha KOTopyra HaBOflMTCA.

ABMaaMOHHbie npoTMBonoaosHbie paxeTbi 
AflP-23, AflP-33 npeaHasHaneHbi ana nopaxenna 
coBpeMeHHbix m nepcneKTMBHbix noasoaHbix aoaoK 
Ha ¿onbWMX rnyCMHax (ao 600 m) npn ckopoctm xo- 
aa ao 80 km/m. OrnMaaiOTcn ot cytaecTByioiuMX Top- 
nea MMHMManbHbiM BpeMeneM noMCKa m o6napyxe- 
hma qenn, coneTaHneM aBTOHOMHoro nporpaMMHO- 
ro ynpaeneHMA m nonnocTbio hoaboahom TpaeKTO- 
pneii, hto npaKTMHecKM MCKmosaeT yxnoHeHMe m 
npoTMBoaeiiCTBMe co CTopoHbi aenM. Cmctcmb Ha- 
BeaeHMA - TMapoaKycTMHecKan. CKaHMpoBaHMe 
npocTpaHCTBa b pexMMe noMCKa npoM3BoaMTcn 
6ecwyMH0, 3a cueT cnMpanbHOro «buxohma paKe™ 
noa aeMCTBMeM cm/i rpaBMTaqMM. AKTMBHan aBMra- 
Te/ibHas ycTanoBKa BK/noHaeTcs TO/ibKO nocne yse- 
peHHoro o6HapyxeHMA aenM.

OaHOM M3 nocneaHMX paspaSoTOK npeanpnsTMA ab- 
nneTca npoTMBOTopneaa, Koropan moxst 3$<t>exTMB- 
ho Mcnonb3OBaTbcn npn aKTMBHon samure KOpaOnen.

B paMKax KOHBepcMM Ha npeanpMATMM paapaSo- 
TaHO BblCOKO34>C|>eKTMBHOe TMapOAOKailMOHHOe 
oOopyaoBaHMe ann ocHataeHMA pbiOonoBeqKMX 
npoMbicnoBbix cyaoB pasnMHHbix tmoob.

B THnn «PerMOH» paspaOoTaH 3KonorMHecKMM 
Meroa onpeaeneHMA aneKTpoMarHMTHoCi ycToiiHM- 
BOCTM CO3aaBaeMblX CMCT6M, 3aiUMiaeHHOCTM M co- 
BMeCTMMOCTM WMpOKOM HOMeHKJiaTypbl M3fle/1MM 
npaKTMHecKM bo ecex oOnacTsx cospeivieHHOM Tex- 
hmkm. KoMnneKT M3MepMTenbHOM annapaTypbi kom- 
naKTHbiii, ywemaeTcn b HeMoaane. DpeMMyiaecTBa 
MeToaa - MaKCMMyM onepaTMBHOii MH<t>opMapMM 
npn MMHMMyMe 3aTpaT, SKonorMHecKan 6e3onac- 
HOCTb, MOOMabHOCTb, TOHHOCTb M flOCTOBepHOCTb 
peaynbTaTOB, 3(M>eKTMBH0CTb M SKOHOMMHHOCTb. 
/JaHHbiM Meroa sanareHTOBaH b Poccmm, Mweer am- 
nnoMbi paaa MexayHapoaHbix BbicTaBOK.

ripeanpMATMe coxpanneT BbicoKMM HayHHO-Tex- 
HMMecKMM noTeHUMan, pa3BMBaeT m coBepweHCTBy- 
eT KOHKypeHTocnocoSHoe BOopyxeHMe m nayKoeM- 
KMe TexHonorMM, HanpasneHHbie Ha oOecneneHne 
TexHonorMHecKOii 6e3onacHOCTM CTpanbi.

Region state research 
and production company 

(joint stock company)

The Region state research and production compa­
ny marked its 30th anniversary in 1999. For years in 
the business, specialists of the company have devel­
oped and put in mass production a long model line of 
most efficient and promising types of weapons, now 
in inventories of the national Air Force and Navy. The 
solutions implied in all these weapons are unique and 
have no analogies abroad. At the present time, the 
company is an active player in the free market, issu­
ing licenses for technologies of production and 
development of fast speed underwater missiles, and 
systems, units and power plants of various sizes.

Among the products of the company are the KAB-500 
and KAB-1500 smart aerial bombs, designed to destroy 
surface targets, including ships, airfields, bridges and 
concrete fortifications. KAB's main advantage is preci­
sion homing head with high immunity to countermea­
sures and an in-built target data processing system.

The company’s APR-2E and APR-3E antisubma­
rine missiles are designed to sink all existing and 
even future submarines at depth up to 600m at a 
speed of 80km/h. They differ from in-service torpe­
does with the minimal target search and detection 
time, as well as with the self-sustaining control capa­
bility combined with fully underwater flight path, 
which leaves no chances for the target to undertake 
an evasive maneuver. The guidance system of the 
missiles is hydro-acoustic. They scan the area pro-

EereHMM LUaxMAxaHOB, 
reHepanbHbiM AMpeKTop, 
npocpeccop, aoktop 
TexHMHecKMX nayK, 
axaaeMMK

Yevgeny Shakhidzhanov, 
Director General, PhD, 
professor

ducing no noise owing to the spiral gravity-depen­
dent movement of the missile. The motor actuates 
only after the target has been spotted and acquired.

Among the most promising latest developments of 
the company is the torpedo interceptor that can be 
effectively used in defending ships.

In the framework of the demilitarization reform the 
company developed and put in mass-production 
very efficient hydro locators for fishing vessels of var­
ious sizes.

Moreover, Region has elaborated a nature-friendly 
method to assess the electromagnetic stability, 
immunity and compatibility of almost all systems now 
in production. The equipment used for this is very 
compact and can be carried in an ordinary case. 
Among the main advantages of the method is the 
short time for retrieving required data, minimal ener­
gy consumption, nature-friendliness, mobility, accu­
racy and small error probability. The method was 
patented in Russia and has earned recognition at 
many international shows.

The company continues to buildup its research and 
production potential, developing and improving com­
petitive weapons and hi-end production technologies 
to secure the technological interests of the country.
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0eAepanbHoe rocyAapcTBeHHoe yHMTapHoe npeAnpusiTHe
«POCCMHCKMM (pGAepanbHblH AACpHblM LJGHTp -
BCGpOCCMMCKMM HayHHO-MCCBGAOBaTGnbCKMH MHCTMTyT
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RFYATs-VNIIEF (All Russia federal nuclear center and 
national research and development institute of 

experimental physics) (federal state unitary enterprise)
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flOKTOp 4>M3MKO- 
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rpnxabi naypeai 
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Radiy llkayev,
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of Sciences, PhD, three time 
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of the Russian Federation
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Poccmmckmm <|>eAepanbHbiii aaepHbiM ueHTp - 
BHMMScp ABBAeTCA KpynHeMUJMM b CTpaHe HayHHO- 
MccneaoBaTenbCKMM MHCTMTyroM, peiuaiomMM 3a- 
AShm oöopoHHOro, HayHHOro m npoMbiujneHHOro 
3HaH6HMA. MHCTMTyT OCHOBaH B 1946 rOAy M BHec 
onpeAenmotuMM BicnaA b peweHMe saAan cosashma 
aflepHoro m TepMOBAepHoro opyxMA b CCCP. FnaB- 
Haa 3aAana AAepHoro peHTpa ceroAHA - oóecnene- 
HMe m noAAepxaHMe hbaoxhoctm m 6e3onacHOCTM 
AAepHoro opyxMA Poccmm.

B KOHue 80-x roAOB P<t>RU-BHMM3<t> 6bin npMBne- 
H6H K BbinOAHeHMIO paÓOT no COBepmeHCTBOBaHMIO 
CMCT6M OÓbIHHblX BOOpyXOHMM. OcHosa pa3pa6oTOK - 
yHMKa/lbHblM KOHCTpyKTOpCKMM OnblT, paCHeTHO-TeO- 
peTMsecKMM KOMnneKC m 3KcnepMMeHTanbH0-McnwTa- 
TenbHae óaaa. B xoAe paÓOT hba «AepHbiM opyxneM b 
P<t>RI4-BHMM3<t> co3AaHbi nporpaMMbi m pacneTHO- 
TeopeTMMecKMe motoamkm aba MOAenMpoeaHMA 
CriOXHblX Cj)M3MKO-XMMMHeCKMX M Ta3OAMHaMMHeCKMX 
npoueccoB. SKcnepuMeHTanbHO-McnbiTaTenbHaA 6a- 
3a P<t>RL4-BHMM3<t> oöecneHMsaeT KOMnneKCHyio ot- 
paöOTKy öoeßbix Hacreñ, a raxxe OTpaóOTKy Ha ctom- 
KOCTb K AecTaÖMnMSMpyiomMM <t>aKTopaM.

Ha ocHOBe HaKonneHHoro ocurra npepM3MOHHoro 
ynpaBneHMA AOTOHaUMOHHblMM CjjpOHTaMM M KyMy- 
AAUMeüi aneprMM B3pbisa b P<t>RLÍ-BHMM3d5 pa3pa- 
ÖOTSH TaHAeMHblM KyMynATMBHblM 3apAA ACA npOTM- 
BOTaHKOBOM ynpaß/iAeMOM paKeTbi (flTyP) «ATaKa». 
3Ta 6oeeaA nacTb ucnonbsyeTCA b cocíase mhoto- 
peneBoro paxeTHoro KOMnnexca «UlTypM» aba no- 
paxeHMA seex tmhob óponeiieneM.

npMMeneHMe hobbix MarepuanoB, nepeAOBbix Tex- 
HonorMHecKMx npopeccoB CHapAxeHMA óoenpMna- 
COB M COBpeMeHHbIX CpeACTB MHMUMMpoeaHMA HO3- 
BOAMAM C03AaTb B MHCTMTyTe TaHASMHyO KyMyAATMB- 
Hyio óoesyio nacTb BcenoroAHOro paKeTHOro komo- 
neKca «XpM3aHTeMa-C», KOTOpaA oóecneHMBaer 
nopaxeHMe coBpeivieHHbix m nepcneKTMBHbix tshkob.

RpoBeAeHHaA b P<t>RU-BHMM3<b MOAepunsauMA 
BH ITTYP «ManioTKa», HaxoAAiAeMCA Ha BoopyxeHMM 
óoAee 40 CTpaH MMpa, no3BO.nM.nayeeAMHMTbee 6po- 
HenpOÓMTMe B ABa pa3a. OahMM M3 3<t><l>eKTUBHblX co- 
BpeMOHHblX CpeACTB OOpaxeHMA T3HK0B aboaiotca 
CHapAAO<t>opMMpyioiAMe 6oeßbie nacTM, KOTopbie no- 
3B0AAI0T nopaxaTb Mx Ha nponeTe paKe™ Ha paccTo- 
AHMM HaA uenbio co CTopoHbi BepxHeñ nonyc<t>epbi.

B P<bRU-BHMM3<t> HaKonnen m nonoAHAeTCA 06- 
uiMpHbiM 6aHK AaHHbix ynpyronAacTMnecKMx 
cbomctb MaTepManoB b lumpokom Anana30He yAap- 
HO-BonHOßbix HarpyxeHMM. CneunanMCTaMM mhctm- 
Tyra paapaóoTana CHapAAO<t>opMMpyioiuaA SoesaA 
HacTb aaa ocHameHMA caMonpMuenMBaioiuerocA 
öoeBoro aneMeHTa peaKTMBHOíí CMCTeMbi sannoBO- 
ro OTHA «rpaA”. Boeßae HacTb oöecneHMoa 6pone- 
npoÓMTMe, KaK m y npoTOTMna, yMeHbiuMB npM stom 
ero Maccy oohtm b tpm pasa. PaspaóoTaHHaA bo 
BHMM3<J> óoesaA HacTb nepeHOCHOro 3eHMTH0-pa- 
KeTHoro KOMnneKca «Mma-C» oóecneHMBaer Bbico- 
Kyto BepOATHOCTb nopaxeHMA HM3K0neTAiuMx Mano- 
pa3MepHt>ix penen b nexoHTaKTHOM pexMMe b yeno- 
BMAX nOMeX M B nioôbix KAMMaTMMeCKMX ycnOBMAX.

KonneKTUß Pd>RU,-BHMM3d> totob Ha coßpeMeH- 
HOM ypoBHe pewaTb 3aAanM, BCTaiomne Ha nepene- 
KTMBHblX HayKOeMKMX HanpaBAeHMAX pa3BMTMA CMC­
TeM OÓbIHHblX BOOpyXeHMfi.

The Russian federal nuclear center and All-Russia 
research and development institute of experimental 
physics is the country's largest research and development 
organization, dealing with research for defense and secu­
rity purposes. The institute was formed back in 1946 and 
provided a tangible contribution to the creation of nuclear 
and thermonuclear weapons in the USSR. The main task 
of the nuclear center now is to maintain reliability and 
safety of nuclear potentials of the Russian Federation.

In late 1980s, the institute was invited to take part in 
the work aimed at improving conventional weapons' 
capabilities on the basis of unique design solutions, 
theoretical assessments and results of experiments. As 
for nuclear projects, the institute is prominent for the 
programs and theoretical assessment methods of mod­
eling complex physical, chemical and gas-dynamical 
processes. The experimental and testing facilities of the 
institute allow staging comprehensive tests of war­
heads, as well as stability tests.

Based on the wealth of experience gained in the 
development of precise control systems for detonation 
and shaping blast energy, the institute developed tan­
dem shaped-charge warhead for the Ataka antitank 
guided missile, and later the Shturm multifunction anti­
tank guided missile, reputed to be highly effective 
against all kinds of armor.

New materials and technologies of ammunition filling 
combined with up-to-date priming mechanisms 
allowed the institute to develop a tandem shaped- 
charge warhead for the all-weather Khrizantema-S mis­
sile system capable of destroying all in-service and 
even future tanks.

The modernization effort of the Malyutka ATGM’s 
warhead operated in over 40 countries in all corners of 
the globe improved missile’s armor penetration twice. 
The institute's record includes the development of one 
of the most effective antitank weapons used now - top­
attack shaped charge missiles.

The institute boasts a wealthy databank on elasto- 
plastic properties of materials subject to a variety of 
impact influences. Specialists of the institute have 
developed a shaped-charge submunition for the hom­
ing warhead of the Grad multiple launch rocket system 
with armor penetration at the same level as that of the 
predecessor, but the weight reduced more than three­
fold. The missile warhead of the Igla-S manpad, also 
developed at the institute, ensures high hit probability of 
low altitude small-size targets in any climates and in 
adverse countermeasure environment.

The institute will cope with any task in most hi-end 
domains of conventional weapons development at the 
highest level possible.
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(penepaAbHoe rocyflapcTBeHHoe ynurapnoe npeAnpwATHe
«<DeAepanbHbiH HayHHO-npoM3BOACTBeHHbiM
AGHTp « Arnau»

Altai federal research and production center 
(federal state unitary enterprise)

B 1958 roay b r. Buücxe AnTaücxoro xpan co3aaH 
HUM-9, cospeMeHHoe HaMMeHOBaHMe xoioporo cpryn 
«OHRLf «Amañ». OcHOBHbiMn aaaauaMM uHCTrnyra 
6binn: paspabOTxa CMeceBbix reepabix toraub (CTT), 
npoMbimaeHHbix eapbiBMaibix BemecTB, mouahwx 
B3pblBHaTblX BëmeCTB, nnpOTeXHWHeCKMX C0CT3B0B, ux 
KOMnoHeHTHOüi 6a3t>i.

VneHbiMn pewrpa onpeaeaena xoMnoHeHTHaA Ga­
sa fl/isi CMeceBbix TonnwB Ha ochobb BK, peweHbi 
npoôneMbi, CBA3aHHbie c i43rOTOBneHneM xpynHora- 
CapHTHbix aapaaoe, npoHHO cxpenneHHbix c xopny- 
com paKeTHoro asuraren a.

C ucnonb3OBaHneM tofuihb Ha ochobb BK 6binn 
paspaóoTaHbi aapaflbi ana I 14 II CTyneneùi paxe™ PT-2 
(1968 r.), sapaftbi an« Bcex Tpex CTyneneii paxe™ 
PT-2F1 (1972 r.), xoMnnexc sapaaoB TBepaoronnHB- 
Hbix flBnraTeneii cnepwanbHoro HaanaMeHwa ana yn- 
paenennA h nHflMBwayanbHoro HaeeaeHnn pasaenara- 
ujMXCA ronoBHbix HacTeíí MexxoHTHHeHranbHbix 6an- 
nncrnnecxnx paxer crparerumeCKOro HasHaueHHA.

C 1962 no 1980 roa b <T>HnU «Anrañ» Gbino paspa- 
GoraHO Gonee 10 penenryp GyrnnxayHyxoBoro CPTT.

flanbrieüuiee noBbiiueHwe 3Hepernxn CPTT Gbino 
CBA33H0 C BBeaeHWeM B TOnnMBO MOiaHOrO B3pblBMaT0- 
ro seiaecTBa - oxroreHa, BnepBbie ocymeciBneHHbiM y 
Hac b CTpane 0UflT «Cok»». B 1979 roay cobm6Ctho c 
OUflT «C0K53» Gbino paspaGorano ronnneo Tuna OfWl 
ana II cryneHM paxerbi PCM-52, a b 1986 roay - BapwaHr 
TonnnBa runa OflAJl ana nepebix cryneneri MBP.

flnA cMCTeMbi BPil/l PCM-52 «TaucpyH» b ct>Hni_l 
«AriTaíí» Gbinn paapaGoraHbi 3apAabi MapweBbix 
PflTT I H II cryneHH, sapaa« x aBMrarenAM, oGecne- 
HMBaioianM myGoxoBoaHbiíi crapr.

MconeaoBaHbi n nonnocTbra orpaGoiaHbi b ycao- 
bhax GesonacHoro saeoacxoro npoi43BoacTBa Ton- 
AMBa runa BK, OflATI c M3r0T0BneHneM 3apaaoB 
Maccod ao 50 T (PC-22M), b t.h. noaBMXHOro 
(PC-22) 6a3npOBaHna (xenesHoaopoxHbiíi Bapn- 
amr). HayMHO-xoHCTpyxTopcxuie noapaaaeneHUA 
0Hni4 «Anrañ» ocymeCTBAAxyr:

paapaGorxy m orpaGoixy xoHCTpyxunñ aapnaoB x fly 
Ha CMecesoM paxernoM reepaOM ronnHse, BH pa3- 
nwHHoro Ha3HaMeHna; paspaGorxy peaemyp CPTT, BB, 
TexHoaomii nx nepepaGoTKvi m CHapAxenna xopnycoB 
PflTT n BH; paspaGoTxy MeroaonorwH oqeHxn xaaecr- 
Ba 14 nporHO3MpOBaHMA OCHOBHbIX xapaxTepucTHX ro- 
TOBbix M3aennñ; paspaGoTxy xOMnoHeHios CPTT, BB n 
lexHoaorMñ ux nonyaeHMA, cpeacTB ananuiMHecxoro 
xoHTponA 3a xanecTBOM npoayxiw;

McnbiraHHA xpynHoraGapmHbix m ManoraGapnT- 
HbixaBMraTeneñ, Bcex BnaoB GoenpnnacoB c xomr- 
nexcoM cGopxw, TepMOCTaruipoBaHMA n perncrpa- 
pnw M3MepaeMbix napaMerpoB.

npon3BoacTB6HHaa Gasa OHnifl «Anrañ» Bxnxwa- 
er b ceGa: MoGumbHoe onbiTHoe npon3BoacTBO 
(OnblTHblÜ 3aBOa); nOAMPOHbl AHA HpOBeaeHUA MCPbl- 
TaHMM 3apaaoB; naGoparopHbiñ axcnepuMewanb- 
Hbiñ xoMnnexc, ocHaiaeHHbiñ coepeMeHHbiM ananM- 
THHecxMM w awarHOCTMaecxHM oGopyaoBaHweM.

Hapaay c paspaGorxori paxerHbix toramb npo- 
peccbi xoHBepcwn oGecneauAM co3aaHne Ha 6a3e 
HayaHbix 14 npoi43BoacTBeHHbix noapasaeAeHHÜ 60- 
Aee 60 npeanpHATMii Maaoro n cpeaHero 6i43Heca, 
oGbeanHeHHbix b xoAanHroByK> xoMnanwo, - Haya- 
HO-npOI43BOaCTBeHHbli4 XOHliepH (HFIK) «AATaií».

In 1958, the NH-9 research and development institute 
was founded in Biysk, Altai Territory, which evolved to 
become the federal research and production center. The 
institute's main tasks were to develop solid propellants, 
industrial explosive compounds, powerful explosives, 
pyrotechnical compounds, their elements, production 
techniques and equipment for filling and assembling 
munitions, as well as to develop and test solid propellant 
motors of rockets and warheads of missiles and projec­
tiles, and provide supervision over their mass-production

Scientists of the center managed to determine the 
right composition for solid rocket propellants, as well as 
found solutions to produce large charges firmly 
attached to rocket motor hulls.

Such propellants were used to develop charges for 
first and second stages of RT-2 rocket in 1968, and all 
the three stages of the RT-2P in 1972, as well as the 
charges for special-purpose solid propellant motors 
designed to ensure individual control of mirved ICBM 
warheads’ submunitions on terminal flight paths.

From 1962 till 1980, Altai developed more than 10 
efficient compounds of butyl solid rocket propellants.

Further enhancement of energetic properties of such 
propellants was a result of adding octogene - the most pow­
erful explosive - to them. The experiment was first made by 
the Soyuz federal center of dual-use technologies and then 
by Altai, who jointly developed OPAL propellant for the sus­
tainer of the RSM-52 missile in 1979, and its modification for 
the booster stage of intercontinental ballistic missiles.

Altai was also involved into development of sustainers 
and booster stages for RSM-52 missiles fired from 
Typhoon SSBNs, which allowed launching the missiles 
from deep-dive.

The center also carried out safety tests of production 
of large amounts of solid propellants of the OPAL type. 
The charges produced may weigh up to 50tons (e.g. for 
RS-22Ms and railroad-mobile RS-22 systems).

Altai’s research and development divisions were 
employed to develop and test solid propellant charges, 
various purpose warheads, new compounds of solid 
propellants, explosives, as well as processing technolo­
gies and techniques of filling solid propellant motors 
and warheads; elaborate methods of quality assess­
ments and prediction of specifications of end products; 
develop components of solid propellant compounds, 
explosive compounds and their production techniques, 
as well as analytical quality management systems; test 
large and small-size engines, all types of munitions and 
measure and record all tested parameters.

The manufacturing facilities of Altai include: mobile 
experimental plant; proving grounds for tests of munitions 
and charges; laboratories for comprehensive tests with 
up-to-date analytical and diagnostics equipment.

Demilitarization of solid rocket propellant production 
lines allowed to create over 60 small and medium enter­

prises on the basis of 
freed research and pro­
duction capabilities, 
which merged into a 
large holding company 
- the Altai research and 
production consortium 
that has over 30 differ­
ent production and ser­
vice licenses.

AAexcaHAP >Kapxoe, 
renepanbHbiM avipexTop - 
reHepanbHbiCi xoHcipyxiop, 
AOxtop TexHMHecxMx Hayx, 
naypear npeMWM Coseia 
Mmhmctpob CCCP (1990 r.), 
AaypeairocyaapcTBeHHOM 
npeMMM POCCMi4CXOi4 
rbeaepapHM (1999 r.). 
HarpaxaeH opaeHOM flpyxGbi 
(1999 r.) 14 MeaaAAMM CCCP 
m P<b. DpeaceaaTenb Cox>3a 
npOMbllUAeHHHXOB 
AArailcxoro xpaA

Alexander Zharkov, 
Director General-Designer 
General, PhD, winner of USSR 
Council of Minister's Prize in 
1990, State Prize of the Russian 
Federation in 1999, decorated 
with Order of Friendship 
in 1999 as well as other USSR 
and Russian Federation medals; 
chairperson of the Union 
of Industrialists of the Altai Territory
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oryn «Cnman» - Kpynnoe coBpeweHHoe ripen- 
npnnrue xnMUKO-MatuuHOCTponTeribHoro npo<t>HAA. 
Cneu,nann3npyeTcsi Ha Bbinycxe nnpoTexHHMecxnx 
CMCHanbHblX, 0CBeTHT6BbHblX, flbIMOBbIX, 3ByKOBblX, 
<I>eiiepBepOHHbix usasbhm lUMpoxoii HOMeHKaarypbi, 
ranbBaHoaneMeHTOB, TosapoB m3 TepMonnacTMHHbix 
n repMopeaKTUBHbix nnacTMacc m bbiommhha. OGue- 
AMHeHue MMeeT XMMUMecKoe, luraMnoBOMHoe, cGo- 
poHHoe ManiMHocTpoMTeribHoe, lapnoe, HHCTpyMeH- 
TanbHoe npon3BOACTBa n npon3BOn,CTBO no nepepa- 
6oTKe nnacTMacc h pe3HHbi. Peurenne o CTpourenb- 
CTBe KancK>nbHO-nnpoTexHMHecKoro aasona N5 254 
b r. HenAGnHCKe Gbino npHHAio CoBHapKOMOM CCCP 
b 1938 rony. C HananoM BennxoM OTenecTBeHHoti 
BOMHbi no npnxaay HKB CCCP Ha 33boa N2 254 Gmbm 
asaKynpoBaHbi rnnbSOBbiii xancionbHbiM, nnporex- 
HWHecKHii m AepeBorapHbiii uexa aasona N?11.B ne- 
KaGpe 1941 rona na saeone ocymeciBHnn sbinycx 
nepBbix oGpasuoB bochhom npoAyxuwn: TpaccepoB, 
saxwraTenbHbix wawex, flbiMosbix uiaLueK. Aba no- 
ayneHHA rexHonornHecKoro napa m aba OTonneHMA 
3A3HHÌÌ Gbinu npHMeneHbi psa napoBO3a.

B 1942 rony Ha saeoAe Gbinn oceoeHbi b npon3- 
BOflCTBe 33 M3fleBHA BoeHHoii TexHMKu: pyMHbie rpa- 
Haibi <t>-1, Pr/J-33, Pr-42, Kanctonn, luaujKn awmo- 
Bbie, ypaccepbi, 26-mm ocBeTMTenbHbie m cnrHanb- 
Hbie narpoHbi.

3a roAbi BoiiHbi npeAnpwATneM BbinycKanncb Go- 
nee 50 HaMMeHOBaHnii M3flenuii.

K aery 1945 ro.ua MHome M3fleanA BoeHHoii Tex- 
HUKM GblBM CHATbl C npOH3BOACTBa.

3ai<a3bi na oGopoHHbie usabbua pe3K0 coKpam- 
HMCb. B CBA3M C 3TMM HanaTO OCBOBHHe nnpoTexnn- 
HeCKMX M3flenHM ABA HyXA XeaeSHOflOpOXHMKOB, 
OXOTHMHbHX HaTpOHOB, paHee He BbmyCKaBlUHXCA 
npOMbimaeHHOCTbio. C 1946 roaa npon3BOflnancb 
astsbh, yanbi u oGopynoeaHne cenbCK0X03AiicT- 
BeHHoro nporfiMAA. OcymecTBnnnocb nponaBonciBO 
rpaxAancKovi nponyKunn m TOBapoB HapoflHoro no- 
TpeGaeHMA. Hx HOMeHKnaTypa Gbiaa pacuinpena no 
38 HaHMeHOBaHHM. B cooTBeicTBHM c npMKaaoM 
TaaBKa Ha aaeone b HOnGpe 1955 rona 6biao coana- 
ho CKTB. C 1959 nona HanaBOCb nponasonciBO ho- 
Bbix cpeacTB aba BoopyxeHHbix CUB. OCBaMBaaWCb 
peaKTHBHbie naTpoHbi, aanycKaeMbie c pyKM, m Apy- 
rHe ocBeTmeabHbie m CMrHaabHbie cpeaciBa. C 
1967 roaa npeanpnnrne erano MMeHOearbCA «He- 
baGhhckhm 38boa npon3BOACTBa CMrnaabHbix 
cpeACTB». B HOByio HOMeHKaarypy saaMeH ycrapeB- 
runx n3Aeanii Gbian BBeAeHbi Gonee coepeMeHHbie 
BMAbi peaKTMBHbix naTpOHOB, rpaHaT, AbiMOBbix rpa­
HaT. B 3tot xe nepnoA 6biao paaeepHyro nponaBOA- 
ctbo n3AeBnCi «flaaMA», co3Aano Goabujoe no oGb- 
eMy Bbinycica opomsboactbo raabBanoaneMeHTOB.

C 1979 roAa c peabio noBbimenMA 3<i>ct>eKTMBH0- 
ern npon3BOACTBa M AaabHeCiiijero coBepweHCTBO- 
b3hha oprannaaijnn ynpsBaeHMA Ha Gaae HeanGnH- 
CKoro aaBOAa npon3BOACTBa cnrnaabHbix cpeAcrs 
(H3nCC) n EManxeawHCKoro <t>unnaaa Gbiao oGpa- 
aoBano npon3BOACTBeHHoe oGbeAMHeHne «Cnr- 
Haa». Hobsa npon3BOACTBeHHaA crpyKTypa BKnioMa- 
er b ceGn ocHOBHbie n BcnoMoraTeabHbie npona- 
BOACTBa C 3aMKHyTblMH np0M3B0ACTBeHHblMM AHK- 
aaMM n OTHOcmeabHOM xo3AiiCTBeHHOii caMOcron- 
TenbHOCTblO.

The Signal Company is a large and most up-to-date 
chemical and machine-building enterprise, manufac­
turing pyrotechnical signal, illuminating, smoke and 
firework cartridges, as well as batteries and thermo­
plastic and thermoset plastic products.

The decision to erect Plant 254 in Chelyabinsk for 
production of blasting caps and pyrotechnics was 
adopted by the Council of People’s Commissars of the 
USSR in 1938. When WWII broke out, case making, 
pyrotechnical and wood processing workshops of Plant 
11 were evacuated to Plant 254. In December 1941, the 
plant released its first military products - tracers, incen­
diary and smoke cartridges. Two steam locomotives 
were used at that time to produce steam for production 
purposes and to heat the workshops.

In 1942, the plant was already making 33 types of 
defense products, including F-1, RGD-33 and RG-42 
hand grenades, blasting caps, smoke cartridges, trac­
ers and 26mm illuminating and signal rounds.

During the war the plant expanded the mix of prod­
ucts to over 50 types, but by summer 1945 many of 
them had been taken out of production.

The defense orders reduced dramatically, and the 
plant could not help taking up the production of 
pyrotechnics for railroad industry, as well as hunting 
rounds, which had never been made in the USSR 
before. In 1946 parts, units and complete sets of agri­
cultural equipment, as well as consumer goods were 
manufactured in large amounts. The plant expanded 
the product mix to 38 types.

In 1955, an order was issued to form a special design 
bureau at the plant to develop new products for use in 
the Armed Forces. The plant manufactured hand- 
launched rockets and illuminating and signal car­
tridges. In 1967 it was renamed Chelyabinsk plant of 
signal munitions, with more advanced types of car­
tridges, grenades and smoke dischargers added to its 
product mix. Also, manufacturing lines were opened to 
produce batteries in large amounts.

The Signal production association was formed in 
1979 as the result of a merger formed by the 
Chelyabinsk signal munitions plant and its 
Yemanzhelinsk affiliate with the aim to improve the effi­
ciency of management. The new organization includes 
primary and auxiliary divisions, each featuring close­
loop production cycle capability and relative economic 
independence.

mailto:info@gpsignal.ru
mailto:info@gpsignal.ru
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cfeAepanbHoe rocynapcTBeHHoe
yHHTapHoe npeAnpunTHe
«(PHflU «npw6op»

Pribor federal research and production center 
(federal state unitary enterprise)

<E>HnH -npnöop» C03A3H0 b 1945 ro/ty. npe/inpn- 
9Tue - eAHHCT8eHHbiii b Poccnn paapaöoTHUK Mano- 
KannôepHbix ôoenpnnacoB k aBTOMaTMMecKHM nyiu- 
KaM ana CyxonyTHbix boîîck, BBC, m BM<T>, a Taxxe 
BblCTpenOB K aBTOMaTMHeCKHM M pyHHbIM CpeaCT- 
BaM ¿nnxHero 6on.

cpryn «cpHnu, «HpnOop» yxoMnneiaoBaH xonnex- 
tmbom BbicoKOKBann<t>nnnpoBaHHbix nHxeHepoB, yae- 
Hbix m paôOHMX, UMeeT paaBMTyra UHrppacypyicrypy m 
npon3BOßCTBeHHbie Kopnyca, nosBO/iaiomne OTpaöa- 
TbiBaTb n cepnüHO naroTaBnnsaib coBpeMeHHbie Bbi- 
C0K03ct)4>eKTHBHbie ManoKannöepHbie öoenpnnacbi, 
cpeacTBa önnxHero Son m aneMenibi k hmm.

Co BpeMeHM oSpaaoBaHMA npeflnpM- 
ATMe paapaSoiano m ocbombo cepMM- 
HOe np0M3B0ßCTB0 OKOno 200 bwaob 
ManoKanMöepHbix SoenpMnacoB m mx 
sneMeHTOB, BKntOHaa runpoKO npuMe- 
HseMbie b HacToatuee BpeMs:

- ôoeKOMnneKT 23-mm naypoHOB k 3e- 
HMTHbiM ycraHOBKaM 3Ÿ-23 m 3CV-4-23;

- SoeKOMnneKT 30-mm narpoHOB k 
asTOMaTMHecKMM nywKaM 2A42; 2A72; 
ycTaHasriMBaeMbiM Ha BMn-2, EMfl-3 
m apyrMX ôpoHeBbix MawMHax, m k 3e- 
HMTHOMy aBTOMary 2A38 paxeyHO-ny- 
weHHoro KOMnneKca «TynrycKa»;

- SoexoMnnexy 23- m 30-mm naypo- 
HOB X aBMapMOHHblM nyiuxaM;

- öoexoMnnexy 30-mm narpoHOB k 
aBTOMaTMnecKMM MopcKMM apynnne- 
PMMCXMM ycranoBKaM;

- BbicoKoa<t><t>eKTMBHbie 40-mm rpa-
HaTbl X nOACTBOJlbHblM rpanayoMeyaM rn-25, m-30, 
KOTopbie ycTaHaBAMBaiOTCA noa CTBonaMM aBTOMa- 
TOB AKM, AKMC, AK-74 M AKC-74;

- 30-mm rpanarbi x asroMarMHecKOMy rpanayoMe- 
yy ArC-17, npMMeneeMOMy xax npOTMBonexoTHoe 
opyxMe n ycyaHaannsaeMOMy Ha öoeswx MaiiiMHax, 
eepyoneyax, mopcxmx KaTepax.

PaapaôoTaHHbie cOHFILl «flpMÔop» ôoenpnnacbi 
OTBeMaioT caMbiM BbicoKMM TpeSoBaHMAM no 30ct>e- 
KTMBHOCTH, ÔeSOnaCHOCTM M HafleXHOCTM BO scex 
ycnoBMAX SoeBoro npMMeHeHMR.

Eonee 20 cypaH MMpa mmbiot Ha BoopyxeHMM 6o- 
esyio yexHMKy c Mcnonb3OBaHneM SoenpMnacoB 
paapaöoixn <t>Hni4 «npMöop».

OHDLl «DpMÖOp» nOCTORHHO npOBOflMT paÖOTbl 
no MoaepHM3ai4MM cymecTByiomMx oSpasuoB boo- 
pyxeHMA, paspaSaibiBaey HOBbie, Sonee BbicoKO3<t>- 
4>eKTMBHbie SoenpMnacbi.

Pribor was established in 1945, and became 
Russia's only developer of small caliber munitions for 
automatic cannons in service with the Army, Air Force 
and Navy, as well as projectiles for automatic and 
hand-operated close-combat systems.

The center's staff of gifted engineers, scientists 
and skillful workers, as well as well-developed infra­
structure and manufacturing capabilities gave the 
plant an advantage to tests and mass produce most 
cutting-edge and effective small caliber and close 
combat munitions.

Since its foundation, the enterprise developed and 
put in mass production about 200 types of small cal­

iber and close combat munitions, 
including the following ones, commonly 
used in the Russian Armed Forces, 
including:

- 23mm rounds fired from ZU-23 and 
ZSU-4-23 anti-aircraft systems;

- 30mm rounds fired from 2A42 and 
2A72 automatic cannons of BMP-2, 
BMP-3 and other armored vehicles, as 
well as from the 2A38 automatic can­
non of the Tunguska gun-missile air 
defense system;

- 23mm and 30mm rounds fired from 
aircraft guns;

- 30mm rounds for naval 
artillery systems;

efficient 40mm
grenades for GP-25 and 
GP-30 grenade launchers 
attached under barrels of

AKM, AKMS, AK-74 and AKS-74 assault 
rifles;

-30mm grenades fired from theAGS-17 
automatic grenade launcher, used as 
antipersonnel weapon and mounted on 
combat vehicles, helicopter and fast­
boats.

The munitions developed by Pribor 
meet the toughest requirements in terms 
of efficiency, safety and reliability of oper­
ation in any conditions of employment.

More than 20 countries operate 
weapons and systems that use Pribor's munitions to 
fire.

The Pribor federal research and production center 
never stops upgrading and improving weapon sys­
tem by developing new and more efficient ammuni­
tions for them.

Oner Hmxcbckmm, 
reHepanbHbiii flnpexyop

Oleg Chizhevsky, 
Director General

Poccim, 113518, MocKBa, 
yn. KupOBOrpaflCxaii, 1 
Ten.: (495) 311-07-09 
9>aKc: (495) 311-01-91

1, Kirovogradskaya Str.,
113518 Moscow. Russia
Tel.:+7-495-311-07-09
Fax:+7-495-311-01-91
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0eAepanbHoe rocyAapcTBGHHoe
yHHTapHOG npGAnpMHTMG
«Xhmhhgckmh 3aBOA «I1J1AHTA»

n/ialHTB j

PLANTA chemical plant 
(federal state unitary enterprise)

BnaakiMkip XapacbKMH,
ZlupeKTop, naypeaT 
rocyAapcTBeHHOii npewnn

Vladimir Kharaskin,
Director, winner of State Prize

Poccnrt, 622012, 
CeepAnoBCKafi oS/iacTb, 
r. Hmxhhh Tarun, 
ya. IHopca, 4
Ten./<paxc: (3435) 324-025, 
323-253, 323-790

4. Shchorsa Str., 
622012 Nizhny Tagil, 
Sverdlovsk Region, Russia 
Tel./Fax: +7-3435-324-025, 
+7-3435-323-253, 
+7-3435-323-790

Opaena Kpacnoro 3naMenn cpeaeparibnoe rocy- 
aapcTaeHHoe yamapnoe npe/jnpMATMe (panee 3a- 
BOfl N2 56 HapoflHoro KoMnccapnaia 6oenpnnacoB 
CCCP) 0CH0B3H0 b 1936 roay. BbinycK nepBOM npo- 
ayKHWH coctoaaca b ceHTsSpe 1939 roaa. B cxarbie 
cpoKM coaaaHbi TexHonornMecKwe amhmm no npon3- 
BoacTBy CHapnaoB m aenaSoMS. K 1941 roay 6bin 
ocBoeH BbinycK ceMM HOMeHKnaTyp OoenpnnacoB. B 
nocneayioinne 1942-1945 roabi ocbobh m opraHM- 
3OBan BbinycK óoenpunacoB M8, M13, M20, M30, 
M31 - peaKiMBHbix CHapnaoa ana nycKOBbix yciaHO- 
bok «Kanowa», AO2.5, AO10, AO26, <PAB-1000 - 
aenamioHHbix 6om6.

BbinycK 6oenpnnacoB 8 1942 roay BO3poc no 
cpaBHeHMO c 1941 roaoM b 5 pa3. K KOHqy 1942 ro­
aa Ha 3asoae aeiiCTBOBa.no 11 ocHOBHbix uexoe, ko- 
Topue Bbinycxann Goenpmacbi 51 HOMeHxnaTypbi.

Beerò 3a roabi bomhsi Sbirro npoM3seaeHO 190 Tbic. 
BaroHOB 6oenpnnacoB. 3a caMOOTBepxeHHbiii Tpya 
3aBoa 6bin Harpax<aeH opaeHOM Kpacnoro SnaMeHn.

Hocne OKOHMaHMA BennKOii OreAecTBeHHOM boìì- 
Hbi Ha 3asoae Sun opraHH3OBaH BbinycK npOMbitu- 
neHHblX B3pblBMaTblX BetUeCTB, CenbCK0X03AMCTB6H- 
Hbix MawMH, a BnocneacTBMn - MeSenui m pe3MH0- 
TexHMHecKMX M3aennii. B Hanane 60-x roaos Bbinyc- 
xanocb 23 HOMeHKnaTypw Soenpnnacos m 40 Tbic. t 
aMMOHHTOB. C 1962 roaa Hananocb npon3BoaciBO 
peaxTUBHbix npoTMBOTaHKOBbix rpaHaT nr-7, 3aBoa 
nepeopneHTnpyeTca Ha BbinycK peaKTHBHbix npoTM­
BOTaHKOBbix rpaHaT.

npeanpuiATMeM ocBoena TexHonorwA cnapaxe- 
HMA SoeBbIX HaCTeii K 36HMTHblM paKeTaM (K-80, 
3H-11), npoTMBOTaHKOBbix rpaHaT nr-9, HaHanocb 
npon3BoacTBo ocKonoMHbix peaKTHBHbix rpaHaT 
or-9.

B nepnoa c 1978 no 1990 roabi sasoa npoaonxan 
HapaiuMBarb BbinycK npoTMBOTaHKOBbix boenpnna- 
cob, oaHOspetvieHHO aKTMBHO peaianncb Bonpocu 
copnanbHoii nporpaiviMbi xonneKTHBa. 3aeoa ocbo- 
nn BbinycK HeynpaBAAeMoro aBnaunoHHO-6oM6oBO- 
ro BoopyxeHMA: pa3OBbix SomSobbix KacceT 
P5K-500 BETAS, PBK-500 nTAB, PBK-500 CnSB-fl 
m noriHOCTbio oSecneAkin noTpeSnoc™ BoopyxeH- 
Hbix cun b 3TMX Bnaax SoenpnnacoB. BbicoKOMexa- 
HH3MpOBaHHbie AHHHM OÓeCneAHAH nOTpeSHOCTb 
CTpaHbi m ee coioshukob b npornBOTaHKOBbix rpaHa- 
rax nr-7TI. nocraBAeHO Ha ootok npon3BoacTBO 
TpanaTbi-TaHaeM nr-7P. B nocneayioiuMe roati 3a- 
Boa ocBonn BbinycK npoTMBOTaHKOBbix cmctom ho- 
Boro noKoneHMA: oaHopaaoBbix rpanaTOMeTOB c 
rpanaraMM Pnr-26 m Pnr-27, noBbiiijeHHoro Mory- 
mecTBa - Pllir-1, TBF-7B, rpaHaT SonbiaoCi aanb- 
hoctm nr-29B, cnocoSHbix nopaxaTb nioSbie cob- 
peMOHHbie T3HKM, 8 TOM AMCA6 M C SpOHeii M3 oSea- 
neHHoro ypana, Bbicrpenbi c ockoaoahom rpaHaroM 
Or-7B ana BeaeHMA SoeBbix aencTBHH b orpaHM- 
AeHHblX yCnOBMAX.

OcHOBHbiMM HanpasneHMAMM BbinycKa rpaxaaH- 
ckoh npoayKUMM abaaiotca: 400- m 900-rpaMMO- 
Bbie npoMexyTOAHbie aeronaTopbi ana ropHopya- 
HOM npOMbllUneHHOCTM, np0M3B0aCTB0 Me6eAM, 
aSpa3MBHbix MHCTpyMeHTOB, aeKopaTMBHbix naHe- 
neii, KOTopwe M3rOTaBAMBaioTCA no cospeMeHHbiM 
rexHOAorMAM Ha HoseCiujeM esponeiiCKOM oSopy- 
aoBaHMM.

The PLANTA Red Banner state-owned company 
(earlier known as Plant No. 56 of the USSR People's 
Commissariat of Ammunition) was founded in 1936, 
and released its first products as early as 1939.

It took the plant very short time to tune its manufac­
turing lines to the production of artillery shells and aeri­
al bombs, and by 1941 its product mix included as many 
as seven types of ammunition. In the period from 1942 
to 1945 the plant put in production M8, M13, M20, M30 
and M31 rockets for Katyusha rocket launchers, and 
AO2.5, A01O, AO26 and FAB-1000 aerial bombs.

Compared to 1941, the output of ammunition grew five 
times in 1942. By the end of that year, eleven main workshops 
were functioning with 51 types of munitions being built.

During WWII the plant made 190,000 railway carts of 
munitions, and was conferred the Order of Red Banner 
for self-denying labor of its employees.

After the war was over, the plant was demilitarized to 
produce industrial explosives and machinery for agri­
culture, and later furniture and rubber goods. In early 
1960s, only 23 types of munitions were mass produced, 
as well as 40,000 tons of ammonites annually. In 1962, 
the plant took up production of PG-7 antitank rockets as 
its priority product.

Later on the enterprise started filling warheads for 
K-80 and ZN-11 surface-to-air missiles, PG-9 antitank 
rockets, and OG-9 Frag rockets.

From 1978 till 1990, the plant went on increasing the 
output of antitank munitions, doing best to enhance 
social support of its personnel, which helped it to start 
the production of expendable cluster bombs, including 
RBK-500 BETAB, RBK-500 PTAB, RBK-500 SPEB-D, 
and satisfy the needs of the national Armed Force in 
these types of munitions entirely.

Plant's mechanical lines were effective enough to 
satisfy the needs of the country and its allies in PG-7L 
antitank rockets, and tandem-warhead PG-7R rockets. 
Later on the plant undertook production of new genera­
tion rockets, including RPG-26 and RPG-27 expend­
able rocket launchers, RShG-1 and TBG-7V enhanced 
power rockets, long-rage PG-29V, capable of destroy­
ing all modern tanks including ones with the depleted 
uranium armor, and OG-7V Frag warhead rocket for 
closed terrain operations.

As for its commercial sector, the mix of products includes 
400g and 900g intermediate detonators for mining engi­
neering, as well as furniture, abrasive tools and decorative 
panels, for which only state-of-the-art technologies and 
most cutting-edge European equipment are used.
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«feAepanbHoe rocynapcTBeHHoe yHHrapHoe npeAnpHiiTMe
«UeHTpanbHbiM HayMHO-MCcneAOBarenbCKHM
MHCTMTyr TOHHOTO MaUlHHOCTpOCHMR» (IfHMMTOHMAUJ)

TsNIITOChMASh (central research
and development institute of precision engineering)

(federal state unitary enterprise)

UeHTpanbHbiM HayHHO-nccneAOBaTenbCKMn hhcth- 
Tyr TOHHoro MaiunHOCTpoeHwa cosflari b Mae 1944 ro­
fla. 3a npoiuefluine roflbi HHCTHTyr npeBpamncA b 
MHoronpo<t>nnbHbiii Kemp HCcneflOBaHnw, paapa6o- 
TOK, HCnblTaHMii H npOM3BOflCTBa COBpeMeHHbIX o6paa- 
UOB apMeiiCKOro u cnequanbuoro CTpenKOBoro Boopy­
xeHHA, epeflCTB 3aiflHTbl OT BblCOKOTOMHOTO opyxnA, 
annapaiypbi HasefleHMA n conpoBoxflennA, apTnane- 
pMHCKO-CTpeBKOBOTO OpyXHA BO3flyiUHO-fleCaHTHblX 
BOHCK, SoeBOH 3KMnupOBKM BOeHHOCnyxaiflHX, TpeHa- 
xepos CTpenKOBoro opyxnA, a Ta<xe oBpasnos toxhh- 
KM B06HH0TO, flBOMHOrO H TpaXAdHCKOTO Ha3H3HeHHA.

UncTMTyT pacnonaraer yHHKanbHOii ncnbiraTenb- 
hoh Saaon, no3BOAAioiflen npoBOflMTb Bee BUflbi hc- 
OblTaHMM OOblTHblX A CepHMHbIX oSpaauoB OpyXHA w 
SoenpnnacOB Ka/inSpOM «o 45 mm Ha ctohkoctb k 
BO3fleiiCTBMIO pa3HHHHblX BHeWHMX (jjaKTOpOB. Pa3BH- 
TaA cTpyicrypa npeanpwATwA n nannHue BbicoxoKBa-

Founded in May 1944, the central research and 
development institute of precision engineering has 
evolved to become a diversified center dealing with 
research, development, tests and production of most 
advanced specialized precision weapons and protec­
tion means against them, as well as guidance and track­
ing equipment, artillery weapon systems of airborne 
infantry, battle dress uniforms, small arms simulators 
and dual-use and commercial equipment.

The institute's unique experimental and testing facil­
ities ensure its capability to carry out all types of com­
prehensive tests of experimental and production 
weapons and munitions with calibers up to 45 mm. Also, 
well-developed infrastructure and talented personnel 
allow it to ensure the whole production cycle from 
research and development to mass-production.

Development and upgrade of in-service small arms 
and munitions is of special importance for the institute.

nnrjjMitMpoBaHHbix KaflpoB oosbobaiot ocyutecTBBATb 
3aMKHyTblH HWKJ1 OT d>yHflaMeHTajlbHblX, nOHCKOBblX A 
npwKnaflHbix nccneflOBaHMM ao cepnPiHbix noCTasoK.

OcoGoe MecTO b paSorax UHM MTOH MALLI aanwMaeT 
co3flaHwe w coBeprueHCTBOBanue oTenecTBeHHoro 
CTpenKOBoro BoopyxeHHA m SoenpnnacoB k HeMy.

npaKTMHecKM Bee poccMMCKwe naTpoHbi oGiqe- 
bohckoboto HasHaneHWA h Bee naTpoHbi n oSpasqu 
CTpenKOBoro opyxnn chctom cneqnanbHoro Boopy­
xeHHA paspaSoraHbi UHMMTOHMALLJ.

PeaynbTaTOM paGoTbi HHCTMTyra crann cncTeMbi: 
oómeBoiiCKOBoro, SeciuyMHOro, noflBOflHoro 
CTpenKOsoro BoopyxeHHA.

CncTeMa oSmeBOilCKOBoro CTpenKOBoro Boopyxe­
HHA 6a3upyeTCA Ha flByx naTponax - 5,45x39-mm aBTO- 
MaTHOM naTpoHe a 7,62x54-mm nyneMeTHO-SMHTOBOM- 
hom naTpoHe; aba BcnoMoraTenbHoro BoopyxeHHA ac- 
norib3yiOTCA 9x19-mm nwCToneTHbin naTpoH, 
12,7x108-mm a 14,5x1 14-mm KpynHOKannôepHbie na- 
TpOHbl.

CwcTeMa cneunanbHOTO GecruyMHoro Boopyxe­
HHA paapaSoTKM UHMMTOHMALU Taxxe 6a3MpyeTCA 
Ha flByx naTponax - 7,62x41 ,5-mm nncToneTHOM na- 
TpOHe Cn-4 aba CTpenbôbi H3 nncToneTa flCC a ho- 
xa pa3B6AHMKa HPC-2 m 9x39-mm naTpone ana 6ec- 
ujyMHOii CTpenbSbi M3 CHaiinepcKoii bahtobka BCC 
m aBTOMaTa AC.

CncTeMa hoaboahoto CTpenKOBoro BoopyxeHHA, 
paspaóOTaHHan hhcthtytom, SasMpyercA Ha4,5x39-MM 
nncToneTHOM h 5,66x39-mm bbtomsthom naTpoHSX.

flBA peiueHMA CneUM3/lbHblX 33A8A, B TOM HHCne 
ABA 6opb6bl C TeppOpU3MOM, AOBOBHAeTCA CMCTe- 
M3 CTpenKOBoro BoopyxeHHA. Oto hobbih moiahbih 
nMCToneTHbiM narpoH Cfl-10 aba crpeabóbi M3 nnc- 
ToneTa CP-1 n nncToneTa-nyaeMeTa CP-2. Ha 6ase 
naTpOHa CD-10 paspaóOTaH naTpoH CD-11 c Mano- 
pMKOiueTHpyiouAeM nynen.

OnblT OTpaÓOTKH ÓOeBblX naTpOHOB - Ta OCHOBa, 
Ha KOTopon b UHMMTOHMAUJ paapaóOTaHa b non- 
HOM C00TB6TCTBHH C TpeSOBSHHAMH FIOCTOAHHOH 
MexAyHapoAHOii komhcchm BpioccenbCKOM kohboh- 
flHH H npOH3BOAWTCA TOMMa CnOpTABHblX, OXOT- 
HMHbHX H MCOblTaTeBbHblX naTpOHOB.

CneuHaaHCTbi UHMMTOHMALU cnocoÓHbi OTpa- 
GaTbiBaTb naTpoHbi noA aaASHHbie xapaKTepncTHKn 
c yneTOM noxeBannii n orpaHnnennn, ycTaHOBBen- 
HblX 3aK33HHK0M (B TOM HMCfle - MHO3aKa3HHKOM).

BnaflHMup Hbshob,
Almost all Russia-made rounds for Armed Forces' reHepanbHbiii flnpeKTop 

weapons and all types of rounds for specialized 
weapons were developed at Tsniitochmash. Vladimir Ivanov,

The institute is renowned for the development of Director General 
many combined arms weapons, silenced or muffled

Russian small arms fire two basic types of munitions, 
namely 5.45x39mm round for assault rifles and 
7.62x54mm round for machineguns; auxiliary and spe­
cial weapons fire 9x19mm pistol rounds and 
12.7x108mm and 14.5x114mm large-caliber rounds.

Special-purpose muffled weapons developed at 
TsNIITOChMASh also use two types of rounds to fire, 
namely 7.62x41.5mm SP-4 round for PSS pistol and 
NTS-2 scout knife, and 9x39mm round for VSS sniper 
rifle and AS assault rifle.

Institute's unique 7.62mm SP-4 pistol round with 
expansion gases caught in the case and the self-load­
ing PSS pistol have no rivals in the world.

The underwater firearms of the institute fire 
4.5x39mm pistol round and 5.66x39mm rifle round.

TsNIITOChMASh is expanding the model line of small 
arms designed for special purposes including fighting 
with terrorist. Among the new munitions is the SP-10 
powerful round for the SR-1 pistol and SR-2 submachine 
gun, as well as its SP-11 version with non-ricochet bullet.

The wealth of ammunition testing experience is the 
backbone used to develop and put in production a variety 
of rounds for sporting and hunting weapons and training 
rounds that meet the requirements of the permanent 
international commission of the Brussels convention.

Specialists of TsNIITOChMASh can adjust rounds to 
meet requirements specification of all customers, 
including foreign ones.

Poccim, 142080, r. K/wmobck.
MocKOBCKan o6n., 
yn. 3aB0ACKan, 2 
Ten.: (495) 546-59-06, 
996-50-09
<t>aKc: (495) 546-59-10, 
925-59-72, 996-59-10
E-mail: 
tsniitochmash@podolsk. ru

2, Zavodskaya Str., 
142080 Klimovsk, Moscow 
Region. Russia
Tel.: +7-495-546-59-06.
+7-495-996-50-09
Fax: +7-495-546-59-10,
+7-495-925-59-72,
+7-495-996-59-10
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«PeAepanbHoe rocyAapcTBGHHOG yuMTapHoe npeAnpHATue
«LleHTpanbHbiìi HayHHO-HCcneAOBaTenbCKHH
HHCTHTyr XHMMH M MGX3HMKH»

TsNIIHM (central research and development 
institute of chemistry and mechanics) 

(federal state unitary enterprise)

Cepreü EpeMMH, 
reHepanbHbiü «npexTop, 
npo<t>eccop, aoxrop 
TexHMMecKMx HayK

Sergei Yeremin, 
Director General, PhD, 
professor

Pocc.ua. 115487. r. Mockbs. 
yn. HararnHCKau, 16A 
Ten.: (495) 111-87-13, 
111-51-29
<PaKc:(495) 116-78-18

16A, Nagatinskaya Str., 
115487 Moscow, Russia 
Tel.:+7-495-111-87-13, 
+7-495-111-51-29
Fax:+7-495-116-78-18

<t>ryn «LleHTpanbHbiü HayHHO-nccneaoeaTenb- 
CXHÜ MHCTMTyTXMMMn H MexaHHKM» (LfHWHXM) - Ha- 
yHHbiii aemp OTpacnn «Boenpnnacbi n cneqxu- 
MMsr» - Beaer cboio ncTopnio c 1894 roaa, HanaB ee 
xax paapaôOTHWK nopoxoB. SHannTeabHyio ponb mh- 
CTMTyr cbirpan b obecnenennn apMnn Soenpwnaca- 
Mu b nepwoa Benuxoii OTeHecTBeHHoi) bomhsi. Cpa- 
3y nocne ee oxoHHaHne b MHCTuryre Obi™ HasaTbi 
HayHHO-MCcneaoBaTenbCKMe n onbiTHO-xoHCTpyx- 
ropcKne paôoTbi b oónacrn coaaannsi CMeceBbix 
TBepabix Tonane ana paxeTHbix cmctom pasnneebix 
KnaccoB m HasHaeeenë. B Teeeene mhotmx neT 
UHI4HXM ocTaeica eanecTseeeoii HaysHon opra- 
HMsaaneñ no paspaóoTKe xomcohchtob, cociaBOB, 
MaTepnanoB n nsaennn cneuxMMnn n ôoenpnna- 
COB, a Taxxe yuurjiuxannii TexHonorwñ ea sasoaax.

B nocneBoeHHoe epewa b HHcruryre paspaôaTbiea- 
nn u coseptueHCTBOBann espbieaaTbie BeiaecTBa, no- 
poxa, TBepabie TonnuBa n 6oeBbie aac™ ana paxeT 
pasnnMHOro HasHaaeena. HoBbie bosmoxhoctu npe- 
aonpeaennnn npnemmnanbeo eoeyio ponb neCTMTy- 
ra - npeoOpasoBaene ero b Ueerpanbebiñ HI4H xmmmu 
m MexaenKn. C nonyaeeneM craryca UeHTpansHoro 
HMM U.HMHXM Bbinoneaeiase oceoBHbie saaaan:

ynpasneene Hayaeo-TexenaecKMM nporpeccoM 
OTpacnn;

cosasene onepexaiotaero eayaeo-rexeneecKoro 
saaens ana OTpacneBbix HUH n KB.

CTpyKTypa necrnTyra cooTBeTCTByeT eayaebiM n 
nponsBoacTBeeebiM eanpaBneenaM, peannsyeMbiM 
npeanpnainaMn MnencTepcTBa. Cosaseebiñ 6onee 
aeM sa CTonerHiora ncropnio eayaso-TexeneecKnñ 
noTeepnan oxeaibieaeT Bee eanpaeneena pa3BnTna 
MnpoBoñ TexenaecKoñ Hayxw, ocoóeneo b ee eoee- 
eoM npnnoxeenn - b obnacTu paapaboTxn n npoex- 
TnpoBaena ôoenpnnacoB n nsaennn cneaxnwnn.

MecrnTyT oSnaaaer aecamneTenM ohmtom npo- 
Beaeena Koneepcnn.

Aeanns cocïoaena pbiexa eayaeo-TexenaecKoñ npo- 
ayKunn noKa3biBaeT BO3MoxeocTb peannsaunn paaa 
saKoeaeeebix n eaxoaaianxca ea ciaann nposeaeena 
ncnbiTaenñ yenxanbebix eayxoeMKnx paapaborox ne- 
CTniyra b paanneebix oSnaciax, Taxux xax: cosasene 
KepaMneecKnx MaTepnanoB, nonnMepewx KOMnosnun- 
oeebix MaiepnanoB, neKapcTBeenbix npenapaTOB, npe- 
aoTBpaiueene xaTacTpo<t> n nnKBnaaunn nx nocneacT- 
Bnñ, KOBTponb n osuerxa Boaebix pecypcos, xoeanun- 
oenposaene n oenerxa eosayxa, cenacxoe xosañCTBO n 
aenaana, nponSBOaCTeeeebie Texeonornn.

Meorne pa6o™, BbinoneaeMbie necinTyroM, ot- 
eocaTca x xoesepcnoeebiM paspaôoTxaM n asoñ- 
ebiM TexeonornaM.

UHMMXM aenaeTCa ueeTpanbebiM opraeoM Cnc- 
TeMbi aoSpoBOSbeon cepTnrfnxaunn b npoMbiw- 
neeeoern ôoenpnnacoB n cneuxuMun «Boenpnnac- 
cepT». 3Ta noacncTewa BxnraaaeT saperncTpnpo- 
Baeebie opraebi no cepin<t>nxaann npoayxpnn.

B eOBbix sxoeoMneecxnx ycnosnax necTnryr Be- 
aei a0<|>exTnBeyK5 paôory no coBepuieecTBOBaenxj 
npoMbiujneeeoc™ boenpnnacoe b ycnosnax, oTnn- 
eaxJLunxca Bee BospacTaciuew ponbio ne<t>opMaan- 
oenbix cncTeM, Bbicoxnx Texeonornn.

HecrnTyTOM cosasea yenxanbeaa HHTerpnpoBae- 
eaa cncTewa MeeeaxMeera xaeecrea n ynpaeneena 
oxpyxsKjiaeñ epeaoñ.

The history of the Tsniihm research and development 
institute dates back to 1894, when it was founded to devel­
op gunpowders. The institute made atangible contribution, 
supplying the Armed Forces with ammo during WWI. 
Shortly after the end of the war, research was initiated at the 
institute with the aim to develop solid rocket propellants of 
various classes for different purposes. For many years the 
institute has been the only enterprise in Russia involved in 
the development of components, mixtures, materials, 
ammunition and products from special chemical agents, as 
well as in standardization of manufacturing techniques.

As was mentioned above, the institute was mostly 
dealing with explosive compounds, powders, solid pro­
pellants and warheads for various purpose missiles and 
rockets after the war, and little by little evolved to 
become the center of chemical and mechanical 
research and development in the country. Since it was 
officially declared the central research facility in this 
domain, it was assigned two primary missions:

to control and supervise the scientific and technolog­
ical progress of the sector;

to create and elaborate foregoing scientific and tech­
nological backlog for other research and development 
organizations and design bureaus of the industry.

The institute has a structure sophisticated enough to 
comply with the missions assigned to it by the ministries 
concerned. The over than a hundred-year experience of 
the institute provided it with brilliant scientific and tech­
nological capabilities in all spheres of technical sciences, 
and especially where their military applications are con­
cerned, i.e. development and production of ammunition.

Moreover, the institute’s demilitarization record is 
decade long.

The recent hi-end market assessment shows that the 
institute has fairly good chances to profit from a number 
of its most sophisticated products, either developed 
recently or being in the test phase now, including 
ceramics, polymeric composites and medicines. Its 
projects in catastrophe prevention, disaster manage­
ment, water monitoring and purification, air condition­
ing and purification, as well as in agriculture, aviation 
and manufacturing techniques are also quite promising.

Many of the programs the institute is engaged in have 
much to do with demilitarization and dual-use technologies.

Tsniihm is the central body of the Boepripassert vol­
untary certification system in the ammunition industry, 
which includes a number of registered offices entitled to 
certify products (see the figures)

In new economic envi­
ronment the institute 
spares no efforts to 
advance the ammunition 
industry, understanding 
that the role of IT and hi- 
tech systems is increas­
ing.

The institute has 
developed a unique inte­
grated quality manage­
ment and environment 
control system.

The action plan for the 
future envisages that the 
institute will conduct a 
versatile activity.
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0eAepanbHoe rocyAapcTBeHHoe
yHHTapHoe npeAnpxflTxe
«He6oKcapcKoe IIO hm. B.M. Manaesa»

Cheboksary-based Chapayev 
production association 

(federal state unitary enterprise)

CTpovuenbCTBO nponaBoacTBeHHoro oSbeflUHeHna 
mm. B.H. Hanaesa abaaotca oahmm m3 aBenbes Bbinon- 
hbhma 3a/iaH BceMepHoro yxpenneHMA o6opoHocnoco6- 
hoctm CTpaHbi. B anpene 1938 rofla b6am3m r. HeSoKca- 
pbi HaHanocb CTpOMrenbCTBO oSterra, kotopmm b nrone 
1939 rofla nonysun HaMMeHOBaHMe 33boa N? 320.15 ok- 
taSpa 1941 rofla KOanerTMB aasofla Bbiflan nepeyio npo- 
ayKPMio, a 1 HonOpa 1941 rofla rocyaapcTBeHHaA kommc- 
cma npnHana 3aBOA b aKcnnyaiapMio. PeiueHneM HK Bo- 
enpMnacoB 6bina onpeflenewa ochobhsa HOMemuiaTypa 
MsneriMM aba npon3BOflcrea Ha 3aB0fle: saxMrarenbHbie 
m ocBeTMTenbHbie SoMSbi, ocBernreribHbie m aaxMra- 
TenbHbie CHapnflbi, AbiMOBbie inaiiiKM, rpaccepbi.

B 50-e roflbi cymecTByioiAMe molbhoctm Obinn 3a- 
rpyxeHbi noriHOCTbio. B SonbiuoM o6bewe npoM3BO- 
AMBMCb pyHHbie flbiMOBbie rpaHaibi, abiMOBbie ruaiuKM 
c pasnMHHbiM HanonHeHnew, ocBeTMTenbHbie, 4>oto- 
ocseTMTejibHbie, saxuraienbHbie, cnrHa/ibHbie m paa 
apyriix nMpoTexHMHecKMX msagamm. Bonbiunx o6te- 
mob aocTMr.no npoM3BOflCTBO aapnflOB ana paanMMHO- 
ro BMfla aBMapMOHHbix OoenpMnacoB.

HoBbiM aian pa3BMTMA aasoaa cba33h c M3BeciHbi- 
MM npaBMTenbCTBeHHbIMM nOCTaHOBfleHMAMM 1959 
roaa, HanpaBneHHbiMM Ha coxpameHMe oSteMOB npo- 
M3soacTBa CoenpMnacoB.

B 3tot xe nepMoa ocbobho m opraHM3OBaHO ce- 
pMiiHoe np0M3B0acTB0 KopnycHbix aeraneil m Kopny- 
cob paiceT TMna «Ban» m npoTMBorpaaoBbix msagamm 
TMna «AnasaHb».

flpyrMM KpynHbiM HanpasneHMeM, oSecneHMBaio- 
LflMM BblX0fl3aB0aa M3 KpM3MCa, SblflO C03flaHMe npo- 
M3B0aCTBa peSMHOTeXHMHeCKMX M3flenMM. /Inn M3T0- 
TOB/ieHMA P63MH0T6XHMH6CKMX MSAOAMM 6btn nocTpo- 
eH Kopnyc c oSmeCi nnoinaatto Sonee 6 tbic. m’.

B nocnesoeHHbie roflbi 6binn coaaaHbi moiuhoctm, 
npMMepHO b 10-15 pa3 npeBbuuaioiuMe yposeHb molli- 
HocreM BoeHHbix ner BaxHbiM aranOM b p33bmtmm 3a- 
Boaa Gbino coaaaHMe CKTB b 1958 roay w ero onbiTHOM 
6a3bi s 1963 roay. 3a nepMoa 1970-1980 roAti 3aso- 
aOM COBMeCTHO C OTpacneBbIMM MHCTMTyraMM OCBOeHO 
npOM3BOaCTBO SOflee 200 HOMeHKTiaTyp HOBbIX nnpo- 
TexHMnecKMx M3aenMM - ocBeTMTenbHbie napauJiOTHbie 
CHapnabi Tpex KanMSpOB, noxoneHMe tbpmoctomkmx M3- 
aenMM (paanMHHoro HasHaneHMA), hoboo noxoneHMe 
0OTAB, peaKTMBHbie ocBeTMTenbHbie CHapAAbi, 3axM- 
raTenbHbie msaoama Ha ochobb TBepafaix aaxnraTenb- 
Hbix cocraBOB m BA3KMX orHecMeceii m paa apyrMx.

Pa3BMTMe npOM3BoacTsa b nepMoa c 1975 no 1985 
roa npon3BOflnnocb c Mcnonb3OBaHMeM paapaSoTaH- 
hom Ha npeanpnATMM KOMnnexcHOM cMcreMbi ynpae- 
neHMA KanecTBOM pa6oT OSopyaosaHMe MMeeT, KaK 
npaBMno, nporpaMMHoe ynpasneHMe. Uenbie <t>a3bi 
npoMSBoacTsa oSopyaoBaHbi CMCTeMaMM aBTOMaTM- 
3auMM npoM3BoacTBa. K 1990 roay 3aBoac<t>opMnpo- 
sancA b KanecTBe MHoronpo<t>MnbHoro npeanpMATMA c 
TpeMA npOM3BOaCTBeHHblMM HanpaBneHMAMM: OCHOB- 
Hoe np0M3B0acTB0, npeflHa3HaMeHHoe baa mstotob- 
neHMA HMpOTexHMHecKMX M3«enMM rpaxaaHCKoro m 
soeHHoro Ha3HaHeHMA paanMHHoro ycrpoiiCTBa, Ha- 
3HaHeHMA m raSapMTOB; opomsbobctbo pe3MHOTexHM- 
HeCKMX M3flenMM C 3aMKHyrblM I4MKAOM; MaillMHOCTpO- 
MTenbHOe npOM3BOflCTBO, BKAIOHaA npOM3BOflCTBO 
CTMpanbHbIX MaiUMH, MHOrOO6pa3HblX M3flenMii M3 Me- 
Tanna b KanecrBe rosapos inMpnorpeSa, KopnycoB 
cnepM3BenMM m3 Meranna m nnacTMaccbi.

The Chapayev production association is one of the 
important links in the chain of national defense industry, 
and its progress makes a tangible contribution to the 
overall improvement of the country’s defensive capabil­
ity. In April 1938, the construction site was opened in 
the vicinity of Cheboksary, which by July 1939 trans­
formed into Plant No. 320. On October 15, 1941 the 
plant released its first products, while as early as 
November 1, 1941 an authoritative state commission 
certified the plant for operation. The People’s 
Commissar for Ammunition determined the mix of prod­
ucts to be made at the plant, which included incendiary 
and illuminating bombs, smoke cartridges and tracer 
munitions.

In 1950s, the plant's manufacturing lines were 
loaded to the highest extent, producing large amounts 
of hand smoke grenades, smoke cartridges, illuminat­
ing, photo-illuminating, incendiary, signal and other 
pyrotechnical munitions, and aerial bombs.

The new milestone in the plant's history was the ill- 
famed 1959 governmental regulation that provided for 
the reduction of ammunition output. At that time the 
plant put in mass-production parts and complete sets 
of hulls for Vai rockets and Alazan antihail munitions to 
stay afloat.

Yet another project that helped it to overcome the cri­
sis was rubber goods production, for which a 6,000 
square meter workshop was erected.

In the past-war times, the plant’s manufacturing 
capabilities were 10-15 times more powerful than those 
during the war. An important stage in the plant's history 
was the creation of the special design bureau in 1958 
and experimental manufacturing line in 1963. From 
1970 till 1980, the plant and institutes of the sector 
developed and put into production over 200 types of 
new pyrotechnical products, including parachuting 
munitions of three calibers, a whole new family of heat- 
resistant munitions, a new generation of FOTAB aerial 
bombs, illuminating rockets, incendiary munitions on 
the basis of solid incendiary compositions and dense 
burning mixtures.

From 1975 till 1985, the enterprise was making good 
progress owing to the quality management system intro­
duced, as well as mostly programmable machinery. Now 
many of the production processes are fully automated. 
By 1990, the plant had been formed in its present-day 
shape as a versatile and multifunction enterprise con­
taining three divisions: main production line for manu­
facturing pyrotechnical munitions for commercial and 
military use with different size and purpose; closed-loop 
rubber goods production line and a machine-building 
division for production of washing machines, and lots of 
other consumer goods from metal and plastics.

MMXaMB Pe3HMKOB, 
reHepanbHbiM awpeKTop

Mikhail Reznikov,
Director General

IlnbAap LUaKMpoB, 
nepsbiM 3aMecTMTenb 
reHepaAbHoro AMpeKTopa, 
TeXHMMeCKMM AHpeKTOp

Ildar Shakirov,
First Deputy Director General, 
Technical Director

Poccim, 428006, 
‘-lynaujua, r. ^eöOKcapbi, 
yn. Cowan^CTH'iecKaa, 1 
Ten./<paKC (8352) 62-42-23 
Teneraün: 158155 5APC 
E-mail: rti@chtts.ru

1, Sotsialisticheskaya Str.,
428006 Cheboksary.
Republic of Chuvashiya,
Russian
Tel./Fax +7-8352-62-42-23
Teletype: 158155 BARS
E-mail: rti@chtts.ru
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<t>eAepanbHbiH HayMHO-npoM3BOACTB6HHbiM achtp
«KoHcrpyKTopcKoe 6iopo tohhoto MauiMHOCTpoeHHn
hm. A.3. HyAenbMaHa»

KBtochmash (FNPTs Nudelman 
precision engineering design bureau) 

(federal research and production center)

0>Hnu "KBTOHMaw mm. A.3. HyaeabMana» 
(«KBTOHMaiu») ocHOBan b 1934 roay, ABnaeTCA mho- 
ronpo<t>MnbHbiM npeanpMATMeM b obnacTM C03fla- 
HMA CMCTeM M XOMCBeXCOB OpyXMA M BOeHHOM rex- 
hmxm ana Hyxfl npaxTMsecxM scex bm«ob Boopyxen- 
Hbix cmb. CneuManM3Mpyacb b paspabofxe cmctom 
BblCOXOTOMHOCO OpyXMA, «KBTOHMaUJ» MCnOnb3yeT 
nepeaoBbie aoctmxchma HayxM m tbxhmxm, onnpa- 
ACb Ha BblCOKOKBa/lM<t>MUMpOBaHHbie Kaapbl yseHblX

Oner Kopotkob,
HaqanbHMK - rnaBHbiM
KOHCipyKTOp

Oleg Korotkov,
Head-Constructor General

m MHxeHepos m nepBO- 
KnaccHyto xoHCipyxTop- 
cxyio wKony, b ochobo 
kotopom nexai nyMiiiMe 
TpyflOBbie TpaflMUMM, 
3anoxeHHbie eme b ro- 
Abi BenMxoti OTesecT- 
B6HH0M BOMHbl.

B cTeHax «KBTOHMaiu» 
paapaboiaHO ceweücTBO 
3PK «Crpena», nepsbiii b 
MMpe xOMnnexc paxeT- 
Horo ynpasnaeMoro boo- 
pyxeHMfl taHKa «Kobpa», 
paAMoynpaBnaeMbiM 
flTPK ««¿anaHra».

C BBC c t p a h bi 
«KBTOHMatll» CBA33H0 

Poccua, 117342, Mocxea, 
yji. BBeaeHCKoro, 8 
Ten.: (495) 333-01-65 
cpaKc: (495) 333-55-13 
E-mail: TOCHMASH@RMT.RU 
kbtm@tochmash. rmt. ru

8 Vvedenskogo, Moscow
111342, Russia
Phone: +7-495-333-01-65
Fax: +7-495-333-55-13
E-mail: TOCHMASH@RMT.RU 
kbtm@tochmash. rmt. ru

caMbiM TecHbiM obpaaoM Ha opotaxohmm Bceii cbo- 
eCi MCTopMH, ycneuiHO ynacTBya b obecneaenMM no- 
TpeÔHOCTeû aBuauMM b nyujeaHOM, HeynpaBnaeMOM 
m ynpaenaeMOM paxeTHOM soopyxeHMM.

flpMCiynMB x co3aaHMK> aBMapnoHHbix nyiuex b 
KOHLie 30-x roflOB, npeanpnsTMe paspaborano nya- 
tuMe KpynHOKanubepHbie nyuixM Btopom mmpobom 
BOMHbl - HC-37 m HC-45. OTeaecTBeHHbie cawoneibi 
AO KOHiia 80-x roflOB ocHaiuanMCb npOAyxuneii 
«KBroaMaiu», HOMeHxnaTypa kotopoü nononHMnacb 
nyuxaMM HC-23, H-37, HP-23 m HP-30.

B nocneBoeHHbie roflbi Ha npeanpMATMM ôbiam co- 
3AaHbi HeynpaBAseMbie aBMaitMOHHbie paxeTbi 
(HAP) xnacca «BO3ayx - noBepxHOCTb» Manoro xa- 
nnbpa ceMetiCTBa C-5, a aareM C-8. OflHOBpeMeH- 
ho ôbuiM paspaôOTaHbi HAP xpynnoro xanMbpa 
C-25-0 m C-25-OcPM. Ohm ocTaiOTcs Ha soopyxe- 
HMM BBC PoCCMM.

B nepBoii nonoBMHe 70-x roflOB b «KBioaMaiu» 
Haaanacb paapaborxa Ha base HAP C-25-O<t>M yn- 
paBnaeMOM paxeibi MoaynbHOM xoHCTpyxuMM xnac- 
ca «BO3«yx - noBepxHOCTb». B pesynbiare bbina co- 
3flaHa «CMCieMa C-25» (paxeibi C-25TI m C-25B/1), 
XOTOpaA HaXOflMTCA Ha BOOpyxeHMM COBpeMCHHblX 
caMoneTOB <J>pohtobom aBMauMM.

FNPTs Nudelman Precision Engineering Design 
Bureau (KBtochmash) was established in 1934 as a 
diversified high-precision/smart weapons designer 
for all armed services. KBtochmash stands firmly on 
the cutting edge of weapons technology, thanks to 
its continuing personnel building and advanced 
training programs dating back to the WWII.

The company’s best-known products are the 
Strela (SA-7 Grail) family of man-portable shoulder- 

fired surface-to-air mis­
siles; the Kobra, world's 
first armor missile sys­
tem; and the Falanga, a 
family of radio-con­
trolled antitank missiles.

Another area in which 
KBtochmash has spe­
cialized through its entire 
history is aircraft-mount­
ed cannons and air- 
launched rockets and 
missiles. The company 
has been designing can­
nons since the 1930s and 
developed the two best 
WWII aircraft cannons, 
the NS-37and NS-45. Its

NS-23, N-37, NR-23 and NR-30 cannons were in ser­
vice with the Russian Air Force until the late 1980s.

After the WWII, KBtochmash made first air-to-sur- 
face rockets S-5 and S-8. Heavy rockets of the same 
class S-25-0 and S-25-OFM are still in service. In the 
late 1970s, the latter version gave rise to a modular 
air-to-surface missile. The resulting S-25L/S-25LD

family is currently part of the standard allowance of 
tactical ground assault aircraft.
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0eAepanbHoe rocyAapcrseHHoe yHHTapHoe npeAnpuHTue
«4>eAepanbHbiH ueHTp ABOMHbix TexHonoruH «Cok>3»

Soyuz federal center of dual-use technologies 
(federal state unitary enterprise)

<t>ryn «rpLlQT «Cok>3» - Beaymee npeanpMAiMe 
Poccmmckom OeaepapuM b obnaciM xmmmm m lexHono- 
tmm TBepabix paxeTHtix toriimb m aprnnnepMMCKux no- 
poxoB, npoeKTupoBaHua n orpaboiKM SHepreTMHecKMX 
yciaHOBOK ana paxeTHbix KOMnneKCOB paannHHoro Ha- 
3HaH6HMA, K0CMMM6CKMX CMCT6M, yciaHOBOK RpAMOIO 
npeo6pa3OBaHna SHeprww, a raioKe coaaaHna bbicoko- 
3Cp<f>6KTMBHblX TeXHOnOIMM ABOMHOrO Ha3HaM6HMA.

ripeanpHHTMe ocHOBaHO b OKTAbpe 1947 roaa Ha ba­
se onbirHO-HCcneaoBaienbCKOro saBoaa N2 512, npo- 
uiSBoawBwero b roabi BenMKOii OieHeciBeHHOM bomhui 
nopoxoBbie 3ap«abi aan nereHflapHbix «Kanoai».

CosaaHHbie 3a roati aemeabHoc™ BbicoKO3<t><t>eK- 
TMBHbie TBepabie paxeTHbie TonnMBa, aapnflbi m flBMra- 
TenbHbie ycraHOBKM Ha mx ocHOee no3Boawin nonHO- 
CTbio obecnesmb noTpebHOCib mhoihx bmhob m poaoB 
bomck BoopyxeHHbix cun cipaHbi b coBpeweHHOM pa- 
KeiHOM TBepaoionnwBHOM soopyxeHnu.

PaspaboiaHO CBbiwe 30 pepeniyp hobbix bannMCTMT- 
Hbix paKeiHbixTonnHB. <t>UZJ,T «C0103» BnepBbie b crpaHe 
paspaboraHa opMiMHanbHaA lexHonorwa HenpepbiBHoro 
npon3BoacTBa bannncTMiHbix nopoxoB c ynpasnAeMbiMM 
cBoucTBaMw ana 3apaaoB pasnMHHbix <fcopM m rabapw- 
TOB, BeCOM OT HeCKOAbKMX ipaMMOB ao fleCATKOB TOHH.

CoaaaHO bonee 50 HOMeHKaaiyp CMeceBbix TBepabix 
paKeiHbix TonnMB. Ha ochobo CMHiesMpOBaHHoro b 
1971 roay e klHCiMiyre opraHMiecKOM xmmmm Axaae- 
mmm HayK hoboto SKonorwHecKw hmctoio becxnopHoro 
OKMcanTenA ADN, a TaKxe BbicoKO3<t><t>eKiMBHbix ropio- 
HMX, B <DHn,T “COIO3» pa3pabOTaHbl BblC0K03<t><t>eKTMB- 
Hbie TBepabie paxeinbie Tonnuea, Koiopwe ycnetuHO 
npwMeHHioTCSi b KOMnneKcax «TawcfiyH» m PT-23yTTX. 
Cosaana yHMKanbHaA npoMbiuineHHaa TexHonorMA 
npon3BoacTBa KpynHorahapmubix aapaaoB.

0L«T «Coio3» BnepBbie b CTpaHe paapaboiana Tex- 
hoaoima npoui3BoacTBa n3aennCi paannHHbix <t>opM m 
rabapmoB m3 cweceBbix TBepabix paxeTHbix toramb 
MeToaoM CBOboanoro amtua no KOHieuHepHOu cxeMe.

PaspaboiaHbi m BHeapenbi b npoMbiiuneHHOCTb bo- 
nee 800 HOBbix BbicoKonpoM3BoaMTenbHbix annaparoB 
u obopyaoBaHMH, Ha ochobb KOTopbix nocipoeHO m ne- 
peocHameHO hOAbiuMHCiBO aaBoaoe cipaHbi no npo- 
M3BoaciBy TBepabix paxeiHbix toramb.

d>UQT «C0103» abaaotca coaaaieneM TexHOAoruM 
M3TOTOBAeHMA KOpnyCOB TBepaOTOnnMBHbIX flBMia- 
TenbHbix yciaHOBOK M3 KOMRO3MiiMOHHbix MaiepManoB. 
PaspaboiaHO bonee 40 Tnnopa3MepOB.

Ha ocHOse C03aaHHt>ix TonnMB <t>LUlT «C0103» ana 
BoopyxeHMn Bcex poaoB bomck m bmaob BoopyxeHHbix 
cun paspaboiaHo m rpmhato Ha cHabxeHMe cebiiae 
500 HOMeHKnaiyp TBepaoionnMBHbix 3apAfl0B ana ap- 
TMnnepMMCKMX, MMHOMeTHbIX M paKBTHblX CMCT6M.

d>UQT «Coio3” ynacTByei b kocmmh6ckmx nporpaM- 
Max cipaHbi. Ann becnnnoiHbix m RMnoinpyeMbix kom- 
nneKCOB coaaano 94 TBepaoionnMBHbix sapaaa m 18 
aBMraieneM cnepManbHoro Ha3HaneHMA.

HanMAMe Ha npeanpMAiMM coBpeMeHHOii nabopa- 
T0pH0-3KCnepMMeHTanbH0M, MOlUHblX OnblTHO-npOM3- 
BOaCIBeHHOM XMMMH6CK0M, MexaHMH6CK0M M MCRblTa- 
TenbHOfi 0a3 no3BonAei npoBoamb eecb KOMnneKc 
paboT no waroTOBneHnio BbicoKO3<t><t>eKTMBHbix M3ae- 
AMM, MX KOHTpOniO, MCHbnaHMAM, CepTM<t>MKai4MM M 
npoMbiwneHHOMy BbinycKy.

<t>U,O,T «C0103» pa3BMBaei KOHBepcMOHHbie HanpaB- 
neHMA aeAienbHOCTM.

Soyuz is the leading enterprise in the Russian 
Federation that ranks top in the development of tech­
nologies for production of chemicals and solid rocket 
propellants, artillery powders, rocket motors, space 
systems, direct energy transformation units and effi­
cient dual use technologies.

Formed in October 1947 on the basis of experimen­
tal Plant No. 512, famous for the powder charges it was 
making for legendary Katyushas during WWII, the plant 
developed lots of high-efficiency solid propellants, 
charges and rocket motors used in a variety of solid 
propellant rockets and missiles in service with the 
national Armed Forces.

In addition to that, it developed over 30 compounds 
of new ballistite rocket propellants, and was the first to 
introduce the continuous production technology to 
manufacture ballistite powders and charges with 
required properties, shapes and sizes, varying in weight 
from several grams to dozens of tons.

Moreover, the center has mixed over 50 compounds 
of solid rocket propellants, not to mention the high-effi­
ciency propellant of Typhoon and RT-23UTTKh strate­
gic missiles, based on the ADN nature-friendly non­
chloral oxidizer and high-efficiency solid propellants. 
Soyuz was also the first to implement the technology of 
large-size charge production.

Other innovations include:
techniques for manufacturing products with various 

dimensions, made of solid propellant mixtures by cast 
molding;

over 800 new types of high-efficiency machines and 
equipment, used at most of country's plants producing 
solid rocket propellants;

over 40 standard size solid propellant motors of com­
posite materials;

more than 500 solid propellant charges for artillery, 
mortar and rocket systems.

Soyuz is also involved in a number of space explo­
ration programs, in the framework of which it developed 
94 solid propellant charges and 18 special purpose 
motors.

Owing to the state-of-the-art laboratory and experi­
mental facilities and powerful testing facilities the enter­
prise is capable of developing and manufacturing high- 
efficiency products, control their quality, test and certi­
fy them for mass­
production.

Soyuz is run­
ning fairly promis­
ing programs to 
make use of dual 
technologies to 
enter internation­
al markets with its 
competitive hi- 
end products.

The center is 
known to be able 
of solving most 
difficult scientific 
and technologi­
cal riddles, where 
special chemical 
munitions are 
concerned.

K)pMM MnnexMH, 
reHepanbHbiii anpeKiop, 
flOKTOp TeXHMMeCKMX HayK, 
npocfieccop, aKaaeMMK PAPAH, 
naypeai rocynapciBeHHbix 
npeMMfi CCCP m P<t>, 
naypeai npeMMM 
ripaBMTenbciBa Pd>

Professor Yuri Milyokhin, 
Director General, PhD, 
Member of RAMAS, winner 
of USSR and Russian Federation 
State Prizes, winner of Russian 
Government Prize

Poccws, 140090, 
r. ¿(3ep>KMHCKHii 
MOCKOBCKOii oOnaCTW, 
yn. AKaaeM^Ka >KyKOsa, 42 
Ten. : (495) 551-76-00, 
<PaKc: (495) 551-11-44 
E-mail: fcdt@monnet.ru 
http: www.vimi.ru/fcdt

42, Akademika Zhukova Str.,
140090 Dzerzhinsky.
Moscow Region, Russia
Tel.: +7-495-551-76-00,
Fax:+7-495-551-11-44
E-maiT.fcdt@monnet.ru
http: www. vimi. ru/fcdt
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rocynapcTBeHHoe npeAnpMBTue
«HayHHO-MCcneAOBaTenbCKMM

MaUlHHOCrpOHTenbHblM MHCTMTyT»

NIMI (machine-building research 
and development institute) 

(state company)

Cepreü PycaKOB,
AUpeKTOp

Sergei Rusakov,
Director

Poccm, 125212, 
r. MoCKBa, 
/leHMHrpaACKoe ruocce, 58 
Ten. : (495) 452-11-72 
®aKC: (495) 452-14-06

58, Leningradskoye Shosse, 
125212 Moscow, Russia 
Tel.: +7-495-452-11-72 
Fax: +7-495-452-14-06

HayHHO-MCcneflOBaTeabCKHÜ MauiMHOCTpOMTerib- 
Hbiü MHCTMTyr (TH HHMH) 6bin co3flaH b Hanane 1932 
roaa c 3ap.aHeii oöecneAeHMA HayAHoro noAxoqa k 
COSflaHMIO HOBbIX M3A0AMM M BHeAPeHMK) b npoM3- 
BOACTBO HOBOÌÌ TeXHMKM M nepeAOBbix TexHonorMM.

Bonee 70 ner AeArenbHOCTM MHCTMTyra noxasanM, 
mto cosAasaeMasi mm npoAyKAMA OT/iMAaercA cTa- 
ÖMJlbHO BblCOKMM TeXHMAeCKMM ypOBHBM M OOPbSyeT- 
CA CnpOCOM B HapOAHOM XO3AMCTB6. PaCUJMpMnCA 
npMMeHMTenbHO k cospeMeHHOCTM m Kpyr peuiaeMbix 
MHCTMTyroM npoßneM. Khmm othocatca: MCC/ieaoBa- 
HMe c Mcnonb3OBaHMeM aHeprMM B3pbisa, MarHMTO- 
MMnynbCHOM, naaepHOM, ynurpasByKOBon m flpyroii 
tcxhmkm; paspaöoTxa HayAHbix peKOMCHflauMM no mc- 
nonb3OBaHMK> 6onee TexHonorMAHbix MaTepnanoB m 
coBpeMeHHbix motoaob Mx oöpaöOTKM; MsroTOßne- 
HMe onbiTHbix ycTaHOBOK ana oöpaßOTKM MarepManoB 
c Mcnonb3OBaHMeM aHeprMM espusa. MarHMTOMM- 
nynbCHOM, nasepHow m ynbTpasByKOBoii tbxhmkm, 
npMÖopoB aBTOMaTMAecKoro ynpaBneHMA stmmm 
npopeccaMM, oópaaqoB ocHacTKM, npecc-4>opM, am- 
TbA, UJTaMHOB M 3ar0T0B0K M3 pa3nMHHblX MaTepMa- 
aob; TexHonorMHecKoe oOecneneHne m BbinycK 060- 
pyAOBaHMA ATI A yTMAM3aAMM CHATbIX C BOOpyXGHMA 
OoenpMnacoB.

Hhctmt/tom pa3pa60TaH0 okoao 1000 MawMHO- 
CTpOMTenbHblX KOHCTpyKAMM, HaiAeAUJMX npMMeHe- 
HMe B HapOAHOM X03AMCTB6.

HHMH M3 ManoMMcneHHOM b HaAane CBoero nyTM 
OpraHM3apMM Bbipoc B ÖOAblUOM K0AA6KTHB BblCOKO- 
KBaHM<t>MAMpOBaHHblX CneUMaAMCTOB, peUiaiOlUMX 
yHMKanbHbie TexHMsecKMe sanaan m HaysHbie npo6- 
neMbi. ynynwMnacb HayAHO-TexHMAecKaA ocHameH- 
HOCTb, BHeAPeHbl M MCHOAbSytOTCA yHMKaAbHOe CT6H- 
AOBoe m perMCTpMpyiomee oóopyAOBaHMe, cospe- 
MeHHbie cpeACTBa BbiAMCAMTeAbHOM TexHMKM; Meran- 
AOpexymee oóopyAOBaHMe onbiTHOro np0M3B0ACTBa 
OTBeMaer caMbiM bmcokmm rpeSoeaHMAM.

B MHCTMTyre c$opMMposaHbi ocHOBHbie nanpas- 
neHMA HayHHO*TexHMHecKOM AeATenbHOCTM: KOHCTpy- 
KTopcKoe, TeopeTMAecKoe, aKcnepMMeHTanbHoe, Ma- 
TepManoeeAAecKoe, TexHonorMAecKOe. Bee ohm xo- 
pouio ocHameHbi TexHMAecKM m yKOMnneKTOBaHbi Bbi- 
COKOKBanMtjiMAMpOBaHHblMM CPeUMaAMCTaMM.

BeAytuyio ponb MrpaiOT KOHCTpyKTopbi. Bwecre c 
TeM, KonneKTMBbi HanpaB/ieHMM mmbiot OTHOCMTenb- 
HyK) CaMOCTOATenbHOCTb M, npOABAAA TBOpAeCTBO M 
MHMAMaTMBy, H3XOAAT COÓCTBeHHbie HayAHbie M Tex- 
HMnecKMe pemeHMA, noAbayiouiMecA cnpocoM b 
CTpaHe m 3a pyöexoM. PaspaßoTKM HHMH hsxoaat 
npMMeHeHMe b paa/iMAHbix OTpacnAX HapoAHoro xo- 
3AMCTBS.

HeM3MepMM0 B03P0C TBOpAeCKMM nOTOHUMan pa- 
ÓOTHMKOB. Ha M3O6peTeHMA CneqMaAMCTOB HHMH 
Sbino BbipaHO 6onee 2000 asropcKMx cBMAerenbCTB.

OcHOBHas AOBA paspaöoTOK no cbomm TexHMAe- 
ckmm xapaKTepMCTMKaM oOecneAMBaeT nonyAeHMe 
06pa3A0B M3A6AMM HOBbIX BMAOB OpOAVKAMM, a KSX- 
AaA AecATas paapaöoTKa ocsaMsaeTCA b ppomsboa- 
CTse snepsbie. TapaHTMeii KanecTsa Bbino/iHAeMbix 
HayAHo-MccneAOBaTenbCKMx m onuTHo-KOHCTpyKTop- 
CKMX paÖOT (HHOKP) ABnAeTCA BblCOKMM HayAHblii no- 
TenuMan coTpyAHMKOB, b AMcne kotopux 60 yAeHbix. 
MHOTMe COTpyAHMKM MHCTMTyra OTMeneHbl 3BaHMAMM 
naypearoB TocyAapcTBeHHbix npeMMii.

The NIMI state-owned machine-building research 
and development institute was founded in early 1932 to 
provide a scientific prospective on the development of 
new products and introduce new state-of-the-art equip­
ment and technologies into manufacturing processes.

For over than 70 years in business, the institute proved 
reliably that its products have high technological charac­
teristics and quality and are invariably in demand in all 
spheres of national economy. Now that new tasks are set 
for NIMI, it has enlarged the spectrum of problems it is 
able to deal with. These, for instance, include various 
purpose researches involving the use of blast energy, 
magnetic and pulse equipment, laser technologies, ultra­
sonic and other devices, as well as development of sci­
entific recommendations on the use of more appropriate 
materials and processing techniques, production of 
experimental machinery for material processing by blast­
ing, magneto-pulse, laser and ultrasonic equipment, and 
automatic systems to control these processes. Add to 
these new types of fittings, pressing molds, casting 
molds, other accessories and technological support of 
equipment to demilitarize decommissioned ammunition 
and you will get the full picture of the institute's business.

The institute is also known to be the developer of 
about 1,000 types of engineering machinery that was 
used effectively in the snational economy.

Quite small in terms of personnel employed at the 
beginning of its history, NIMI has evolved to become a 
large team of professionals, capable of finding solu­
tions to most difficult technological and scientific prob­
lems. Its research capabilities have certainly been 
improved as well, with the introduction of unique bench­
es and recording equipment, most cutting-edge com­
puting systems, and metal cutting devices.

The priority domains for the institute are designing, 
theoretical research, experimenting, material science 
and technology development. To achieve goals set, the 
institute has been provided with all requisite equipment 
and skillful staffers, among whom designers are most tal­
ented. More than that, the divisional staffs are quite inde­
pendent in their work and often use their creativity to find 
unique scientific or technological solutions that are in 
demand both in domestic and foreign markets.

The creative potential of personnel is also progressing 
at a high pace. For instance, over 2,000 patents were 
issued for NIMI specialists for 
their inventions during the 
institute’s history.

The main bulk of institute's 
research projects result in 
new types of products with 
qualitatively improved charac­
teristics, not to mention that 
each tenth project brings into 
being a totally new design or 
solution that is then intro­
duced into production 
process. The quality of 
research and development 
carried out at the institute is 
guaranteed by the high scien­
tific potential of its employees, 
60 of whom have scientific 
degrees and many are win­
ners of state prizes.
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rocyflapcTBeHHoe ynurapHoe npeAnpunTue 
«KoHcrpyKTopcKoe 6topo npn6opocTpoeHHn»

KBP (instrument design bureau) 
(state unitary enterprise)

ryn «KOHCTpyKTOpCKOe StOpO npn6OpOCTpOeHM9» 
(ryn «KBR») - oaho H3 Benymnx npoeKTHo-KOHCTpy- 
KTopcKnx opraHM3apnrt oóopoHHoro KOMnneKca 
Poccnn. Um paapaSorano, ocBoewo b cepnrtHOM 
npousBOflCTse m Cflano Ha Boopyxenne PoccnrtcKOrt 
apMuu 6onee 130 oôpasuoe Boopyxenne m eoeHHOrt 
TexHMKM. TexHuwecKMe pemeHM«, sanoxeHHbie b 
paspaOoTKH npeanpnBTHB, coaepxaT 6onee 5000 
M3o6peTeHMÜ.

ripeanpHBTMe ocHOBaHO b 1927 roay. BHanane Ha 
hbm paapaOaTbisanMCb aBTOMaTneecKwe nyuiKn n 
nyneMeTbi ana aBnauuin, kotopbimu b nepnoa Bean- 
Kofi OieHecTBeHHofl sortHbi Sbino ocHaiaeHo cBbitue 
80% OTeHecTBeHHbix caMoneioB. 3aTeM coaaaeicn 
npoTMBOTaHKOBoe ynpasnneMoe Boopyxenne bto- 
poro noKoneHMH («OaroT», «KoHKypc», «Mernc»), 
o6pa3Ubi KOToporo ao cnx nop Haxoa«Tcn Ha Boopy- 
xennn apMnrt mhofux cipan.

B Hacioeiuee BpeMA BeaeTcn paapaSoTKa komr- 
neKCOB BblCOKOTOHHoro ynpasnaeMoro opyxne b mh- 
Tepecax paaannHbix poaoB BOrtCK no cneayoianM 
HanpaBneHMBM: npoTHBOTaHKOBbie paKeiHbie komr- 
neKCbi n aiTypMOBoe Boopyxenne, KOMnneKCbi boo- 
pyxeHMA TaHKOB M nerKoOpOHMpOBaHHOfl TeXHUKn, 
apTnruiepnrtCKne n paxeTHbie KOMnneKCbi ynpaBme- 
MOro Boopyxenne, 3eHMTHbie KOMnneKCbi Manoil 
aanbHOCTM, cipenKOBO-nyuieHHoe Boopyxenne n 
Qoenpnnacbi k neMy.

ripnMepaMn TaKnx cncTeM eerietoTce: BepToneT- 
Hbirt KOMnneKC ynpaBnaeMoro Boopyxenne 
«Bnxpb-M», nTPK «KopHeT-3» c TeneynpasneHneM 
b naaepHOM nyne, KOMnneKCbi yopasnaeMoro boo- 
pyxenne c naaepno-nyneBort cncreMon ynpaene- 
nue ana TaHKOB n óponeMatunn, KOMnneKCbi ynpas- 
naeMoro apTnnnepnficKoro Boopyxenne «Kpacno- 
nonb», «KmonoB-2M» c naaepHon cncTeMOii caMO- 
HaBeaeHMH, sennTHbie paKeTHO-nytuennbie KOMnne­
KCbi «naH4npb-C1», «TyHrycKa», «Kannan».

Ha npeanpnATnn coaaaHbi aBnannoHHbie nyiiiKn 
rLU-23, rLU-6-23M, FLU-301, FLLl-30, rLU-6-30, ny- 
neMeTbi RkB- 12,7, RkEIO- 12,7, nur-7,62 nap- KBn 
asnaeTCa MnpoBbiM nnaepoM b oSnacTM cipe/iKO- 
BO-nyweHHoro BOopyxeHna.

B 1996 roay KBn 6bino npeaocTaBneno npaBO ca- 
MOCioaTenbHoro BoeHHO-iexHMnecKoro corpyann- 
MecTBa c 3apy6exHbiMn cipanaMn.

B coCTaB KBF1 sxoaaT 4>nnnanbi:
- UeHipanbHoe KOHCTpyKTopcKoe uccneacea- 

renbCKoe óiopo cnopTnsno-oxoTHnnbero opyxna;
- Mockobckuü 4>nnnan KBR;
- HayaHO-npon3BoacTBeHHbin uemp 6noTexno.no- 

rnn «rbnToreneTnKa».

The KBP instrument design bureau is one of the 
leading research and development organizations 
of the Russian defense industry that gave life to 
more than 130 types of weapons and systems, 
adopted for service with the Russian Armed 
Forces. The solutions implanted into the products 
of the design bureau include more than 5,000 
inventions.

Founded in 1927, the bureau was mostly involved 
in the development of automatic cannons and 
machineguns for aircraft, its products integrated into 
over 80% of all Soviet planes during WWII. Later on it 
was engaged in designing second generation anti­
tank guided missiles, including Fagot, Konkurs and 
Metis that are still in service in armies of many coun­
tries.

As of now, KBP is developing precision weapons 
for use in all arms and services of the Russian Armed 
Forces, including antitank guided missile systems, 
attack systems, tank armament, artillery and rocket 
systems, low-range air defense systems, guns and 
cannons and ammunition.

Among the design bureau’s cutting-edge prod­
ucts fielded recently are the Vikhr-M helicopter- 
borne guided missile system, the Kornet-E ATGM 
with TV guidance via laser beam, other laser-guided 
missiles for tanks and armored vehicles, as well as 

ApKaanrt LUunyHOB, 
renepanbHbiii KOHCTpyKTop 
n HanaabHHK, 
report CounanncrnnecKoro 
Tpyaa, naypear JlennHCKOrt 
n FocyAapcTBeHHbix npeMnrt, 
aKaaeMMK PAH, 
PAPAH, MexAyHapo/jHOrt 
HHxeHepHOrt aKaaeMnn, 
PoccwrtCKOrt MHxenepHort 
aKa/jeMHM, aoktop rexHnnecKnx 
HayK, npo<t>eccop

Professor Arkady Shipunov, 
Director and Designer General, 
Hero of Socialist Labor, winner 
of Lenin and State Prizes, 
Member of the Russian 
Academy of Sciences, RAMAS, 
International Engineering 
Academy, Russian Engineering 
Academy, PhD

the Krasnopol and Kitolov-2M laser-guided artillery 
systems, and Pantsyr-S1, Tunguska and Kashtan 
anti-aircraft gun-missile systems.

The enterprise is also renowned for its advanced 
GSh-23, GSh-6-23M, GSh-301, GSh-30 and 
GSh-6-30 aircraft cannons, YakB-12.7, YakBYu-12.7, 
GShG-7.62 and other machineguns, which earned

KPB a reputation of a world leader 
in development of guns and can­
nons.

In 1996, KBP was granted the 
right of independent foreign eco­
nomic activity.

The affiliated structures of the 
design bureau include:

- the central design bureau of 
sporting and hunting weapons;

- the Moscow KBP office;
- the Fitogenetika research and 

production center of biotechnology.

Poccun, 300001, r. Tyna, 
yn. lHernoBCKan 3acexa, K5T1 
Ten. : (4872) 42-00-68 
cpaxc: (4872) 42-61-39 
E-mail: kbkedr@Tula.net 
www. shipunov. com

KBP, Shcheglovskaya
Zaseka Str..
300001 Tula, Russia
Tel.: +7-4872-42-00-68
Fax: +7-4872-42-61-39
E-mail: kbkedr@Tula.net
Web: www.shipunov.com
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0CAepanbHoe KaaeHHoe npeAnpunTue
«CaMapcKHÜ 3asoA «KoMMynap»

Kommunar plant. Samara 
(federal state enterprise)

11
AneKcaHAp Kotuh, 
AupeKTop

Alexei Kotin, 
Director

3aBOA «KoMMyHap» C03«aH neTOM 1942 roaa Ha 
base aBaKywpoBaHHbix qexoB no nponssoACTsy 
AbiMHoro nopoxa aaBOfla N2 52 m3 JleHMHrpaAa b 
Hanane BennKOM OTenecTBeHHoCi bomhsi. Flo npwKa- 
3y HapKOMara b ohth xunoMerpax ot CTanqiiM 
CMbiiunResKa 6bina paaöma nnomaAxa noa cipow- 
TenbCTBO 3aBoaa noa HOMepoM 676. CrponrenbCT- 
bo, ocBoeHHe npon3BoacTBa npoBoawaucb noa ae- 
BM30M «B Tbiny - KaK Ha OpoHiel». Ro KOHua 1942 
roaa 6bi.no BbinymeHo 150 tohh paaawHHbix Mapox 
abiMHoro nopoxa w 100000 Merpoe orHenposoaHO- 
ro LUHypa.

«KoMMynap» - eanHCTBeHHbiH b cTpane 3aBoa, 
BbinycKatoianüi cneqnanbHbie Bua« nopoxoB. Ha 
npeanpMBTMM MMetOTca coöcTBeHHwe xeneanoao- 
poxHbie ny™, hto oSecneHHsaei 3aBoay CB«3b 
npaKTHHecKH co BceMM perMOHaMn Poccmììckoìì 
Oeaepaumi.

Pacnoaoxenne aasoaa b CpeaneM floBoaxbe 
reorpa<t>MHecKM BbiroaHO ana aenoBoro coTpyaHM- 
HecTsa.

B 50-60-e roati 3asoa ycneujHO pa3BHBaaca. 
Co3aaBanncb HOBbie nponsBoacTBennbie mouaho- 
ctm no cöopKe M3aennü Ha 6a3e auMHbix nopoxoB.

B 80-e roafai nocTpoeHO Hosoe 3aaHne n ocbogho 
np0M3B0aCTB0 OpeCCOBaHHblX HSaenuii H3 ablMOBO- 
ro nopoxa.

B HacTosuaee Bpewa no ceoewy npo4>n/iK3 Ca- 
MapcKMM 3asoa «KoMMynap» nweeT bosmoxhoctb 
M3TOTaBAHBaTb pa3AMHHbie Bwabi BocnnaMeHHTenevi 
ans sapsaoB CTBOnbHOü n peaKTnBHOil apTnnaepwn, 
HaxoasiUHxca na Boopyxennw.

Hawbonee nepcnexTMBHbiMw HanpaBjieHUBMM Ha 
3asoae sB/imoTcs:

- M3roTOBneHwe BocnnaMeHmerieii b xecTKkix 
cropaeMbix xapryaax;

- npou3BoaciBO nepeivieHHbix aapaaoe k MMHOMe- 
TaM;

- M3roTosneHne oxothuhbhx naipoHOB.
MHoroo6pa3ne BbinycKaewoii npoayxqMM, co6ct- 

BeHHbie noatesaHbie nyrn, yaoÓHoe MecTononoxe- 
Hwe, npoM3BoacTBeHHbie aaaHMs, cneurtanbHoe 
oßopyaoBaHwe n naoiasan coaaaiOT bnaronpmsiT- 
Hbie BO3MOXHOCTH an« HHBeCTUpOB3HMH WMeiOmHX- 
C9 np0M3B0aCTB H CO3aaHMA HOBbIX.

The Kommunar plant was formed in summer 1942 
on the bases of gunpowder workshops of Plant No. 
52 evacuated from Leningrad at the early days of 
WWII. Pursuant to an order of the People’s 
Commissar for ammunition, a construction site of 
Plant No. 676 was deployed merely five kilometers 
away from the Smyshlyayevka railway station. The 
construction work was organized under the motto «In 
the reserve as at the forward edge of the battle area!» 
with as many as 150 tons of gunpowders and 
100,000 meters of detonation cord released by the 
end of 1942.

Kommunar is the only plant in present-day Russia 
that manufactures special types of powders. It oper­
ates an own approach railroad, which grants the 
plant access to almost all regions of the Russian 
Federation. Moreover, its geographical location is yet 
another factor that 
ensures convenient 
business partnership.

In 1950-1960s, the 
plant was showing very 
good progress, intro­
ducing more and more 
manufacturing lines for 
assembling ammuni­
tion filled with gunpow­
ders.

In 1980s, the plant 
built a new manufac­
turing facility where 
pressure-molding line 
of products from gunpowders was put in operation.

Presently, the Samara-based Kommunar plant 
outputs various types of primers for munitions of in­
service tubed and rocket artillery systems.

The priority domains for the plant are:
- primers in rigid combustible cases;
- adjustable charges for mortar shells;
- cartridges for hunting weapons.
The wide product mix, convenient geographical 

location, own access roads, manufacturing facilities 
and special equipment create quite favorable condi­
tions for investing into existing production lines and 
building new ones.

Poccmh, 443546. CaMapcKan 
o6n., Bo/dkckhü paüOH, 
n. nerpa-ßyöpaBa, 
yn. KoMMynapoB, 3 
Ten. : (846) 226-10-45, 
Vare: (846) 226-10-46 
Teneraün: «UcKpa» 714162,

3, KommunarovStr., 
443546 Petra Dubrava, 
Samara Region, Russia 
Fax: +7-846-226-10-46 
Teletype: Iskra 714162

810



OTKpbiToe aicuMOHepHoe o6uiecTBO
«AK «TynaMaui3aBOA»

Tulamashzavod 
(joint stock company)

HcTOpus 0A0 «AK «TynaMaunaBOA» HannHaeTca 
c 1879 rofla. Hm6hho Torfla 6wnn sanoxeHbi ocho- 
Bbi npoMSBOflCTBa. OcHOBHaa npoflyKitna nepea Ha- 
aajiOM BenuKoü OTenecTBeHHOM bomhui - MeTanno- 
o6pa6aTbiBatomne ctbhkm, muhomstbi, CTaHKOswe m 
aBnapupHHbie ny/ieweTbi, aBnapwoHHbie nyuiKu, 
npoTMBOTaHKOBbie pyxbfl. Doane BoilHbi aaeofl yc- 
newHO ocBansan npon3BOflCTBO caMbix pa3Hoo6- 
pa3Hbix TunoB MawnH ana Hapoaworo xoaaiicTBa.

B HacToamee BpeMa AK «TynaMaiusaBOfl» - oaho 
m3 seayiAMx npeanpnaTMü MauiMHOCipoeHMa b Poc- 
cmm. 3asoa MMeer b cbogm cociaee ceMb ocHOBHbix 
npOM3BOaCTB, OCHaiaeHHblX COBpeMeHHOM TeXHMKOM 
m nepeaoBOM TexHonorneii. B mx HMcne - ciaHKOCTpo- 
eHMe ana yronbHOii, He<t>Tenepepa6aTbiBaioiueM, ner- 
kom npoMbiiuneHHOCTM, ana cenbCKpro xoasMCTBa.

BbicoKoe KaaecTBO nsaennü oôecneaMBaiOT cob- 
peMeHHbie nMTeìiHbie, Ky3HeaHo-npeccoBoe, mhct- 
pyMeHianbHoe, uiiaMnoBOHHoe npoM3BoacTBa. Ha 
3asoae ycnewHO npMMeHaiOTCa caMbie pa3HOo6- 
pa3Hbie TexHonorMM: nepepaOoTKa nnacTMacc, 
CBapxa, ra3onna3MeHHoe HanwneHMe, M30iepMMae- 
CKaa m 3neKTpo<t>M3MMecKaa oSpaOoTKa, nasepnaa 
oôpaSoTKa.

B pexax Mcnonb3yiOTca HOBeMiune arperaTHbie 
CTaHKM, aBTOMaTbl M HOnyaBTOMaTbl, aBTOMaTMHe- 
CKM6 BMHMM, yCTaHOBfleHbl poCOTbl M yCnetllHO BH6- 
apena asTOMaTM3MpoBaHHaa CMCTewa ynpaBneHna 
np0M3B0aCTB0M.

B HacToamee sperisi paapaSarbisaiOTca HOBbie 
MoaenM npoayxpMM KaK soeHHoro, Tax m couManb- 
Horo Ha3HaaeHMa. AK «TynaMaiuaaBoa», CTpewacb 
3aBoeBaib aBiopMTeT Ha mmpobom pbiHKe, yaenaeT 
Sonbiuoe BHMMaHne aoctuxchuio BbicoKoro KaneoT- 
Ba m HaaexHOCTM npoAyxu.nn. CncreMa ynpasneHna 
KaaecTBOM oxsaTbisaeT see noapasaeneHMa.

B TeaeHMe 30 ner AK «TynaMaïusaeoa» Bbinycxaei 
aBTOMainaecKue ManoxannOepHbie cMcieMbi, b tom 
mene ana SoeBbix MauiMH nexoibi, 3eHMTHbix ycTa- 
hobok Ha 3Y-23 n Ha 3CY-23-4 «LUnnua», Ha 3F1PK 
«TyHrycKa», ana mopckmx aBTOMaTMHecKMx 36hmt- 
Hbix KOMnneKCOB.

Ha npeanpnaTMU BbinycKaiOTca Bbicipenbi c npo- 
TMBOTaHKOBblMM ynpaBBaeMblMM paxeTaMn: «BaCHa» 
3YBK10-3 H 3YBK10M-3 x BMD-3, 3YBK-10M x 
100-mm nyiuxe MT-12, 3YBK10M-1 «BaCTMOH» x 
100-mm nyuixe T-55, «IllexcHa» k 115-mm nytuKe 
TaHKa T-62.

AK“TynaMauj3aBoa», oSnaaaa moluhbim npoM3Boa- 
CTBSHHblM XOMH/ieXCOM, MHOTO/ieTHMM OOblTOM HO 
cosaaHMio npoayxiiMM soeHHoro HasHaaeHna, paapa- 
OaibiBaeT HOBbie m totobmt npoeeaenwe rnyfioxon 
MoaepHM3aiiMM panes BbinyiaeHHbix Boopyxennw.

Tulamashzavod traces its history from 1879, when 
the groundwork of the future machine-building giant 
was laid. Its main products before WWII started included 
metal-processing machines, mortars, heavy and air­
craft-mounted machineguns, aircraft cannons and anti­
tank rifles. After the war the plant showed good 
progress in manufacturing a variety of machines for the 
national economy.

Presently, the plant is among the leading machine­
builders of Russia that operates seven manufacturing 
lines, fitted with most up-to-date and state-of-the-art 
equipment and using the most cutting-edge technolo­
gies in production of machines for coal industry, oil pro­
cessing industry, light industry and agriculture.

The high quality of products is guaranteed by the up- 
to-date foundry engineering, pressure forging, instru­
mentation and die forging equipment of the plant used 
together with most advanced technologies for plastics 
processing, welding, flame spraying, isothermal pro­
cessing and electro physical machining and industrial 
laser processing.

The workshops are equipped with most sophisticated 
machinery, automated sets and semi-automated units, 
conveyers, robotic systems with the automated control 
system supervising the manufacturing process.

The company is developing new model lines now for 
military and commercial applications. In a bid to earn 
good reputation in the international markets, 
Tulamashzavod spares not efforts to ensure the best 
quality and reliability of its products, with the quality 
management system embracing all divisions of the 
enterprise.

For over 30 years the company has been manufac­
turing many types of small-caliber automatic cannons 
and guns for infantry combat vehicles, ZU-23 systems 
and ZSU-23-4 Shilka systems, as well as Tunguska air 
defense gun-missile systems and anti-aircraft gun sys­
tems used by the Russian Navy.

In addition to that, the company produces barrel- 
launched antitank guided missiles, including Basnya 
ZUBK10-3 and ZUBK10M-3 for BMP-3 main arma­
ment, ZUBK-10M for 100mm MT-12 gun, ZUBK10M-1 
Bastion for 100mm T-55 gun, Sheksna for 115mm gun 
of T-62 tanks.

The powerful manufacturing capabilities and wealth 
of experience in production of defense equipment allow 
the Tulamashzavod company to develop and produce 
new and modernize in-service weapon systems with 
high quality.

EBreHMM ApOHOB, 
reHepa.nbHbiM AMpexTop

Yevgeny Dronov,
Director General

Poccna,300002, r. Tyna, 
yn. MocuHa, 2
Ten.: (4872) 36-24-65 
Pare: (4872) 27-26-20
E-mail: reclama@tulamash.ru

2, Mosina Str.,
300002 Tula, Russia
Tel.: +7-4872-36-24-65
Fax: +7-4872-27-26-20
E-mail: reclama@tulamash.ru
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OTKpbiToe axuMOHepHoe o6u|GCtbo
«UexTpanbHoe KoxcrpyKTopcxoe 6x>po
annapaTOCTpoexMR»

TsKBA central engineering design bureau 
(joint stock company)

Bhktop Cmtmtob, 
reHepantHbiCi AMpeKTop

Viktor Sigitov,
Director General

Poccwi, 300034, r. Tyna, 
yn. /leMOHcrpawn, 36 
Ten.: (4872) 20-40-90, 
36-97-12, 30-95-37 
cpaxc: (4872) 36-51-20, 
36-97-12
E-mail: utes@rpt.tsnet.ru

36, Demonstratsii Str., 
300034 Tula, Russia 
Tel.: +7-4872-20-40-90, 
+7-4872-36-97-12, 
+7-4872-30-95-37 
Fax: +7-4872-36-51-20, 
+7-4872-36-97-12 
E-mail: utes@rpt.tsnet.ru

UeHTpanbHoe KOHCTpyKTopcKoe Siopo annaparo- 
CTpoeHua coaaaHO b 1974 ropy npnKasoM Mmhm- 
CTepcTBa o6opOHHOii npoMbituneHHOCTU m onpeae- 
neno ronOBHbiM npeanpniuneM no co3AaHMK> yne6- 
HO-TpennpoBOHHbix cpeacie noaroTOBKn eoeHHbix 
cneunanncTOB CyxonyrHbix bomck MO.

B nepuoA c 1974 no 1991toa b LfKEA Gbinn CO3- 
AaHbi m npuiHSTbi Ha CHaSxeHkie BoopyxeHHbix cun 
CBbiiue ABaAua™ rpeHaxepoB no HanpaBneHnsM:

- TpeHaxepbi noArorosKii oneparopOB DTPK;
- ipeHaxepbi ooatotobkm oneparopOB 3PK n 3HPK;
- Tpewaxepbi noAroTOBKM komshampob m HaeoA- 

hmkob TaHKOB T-72, T-80B, T-80Y n APyrnx obteK- 
tob SpoHeTaHKOBOii tbxhmkm;

- TpeHaxepbi noAtOTOBKH pacaeroB paKeiHbix 
KOMnneKCOB onepaTMBHO-TaKTMHecKMx paxer

BonbiuuHCTBO TpenaxepoB 3KcnnyaTnpyeTca b 
BoncKax ao HacToamero BpeMenu.

Co BTopoti nonoBMHbi 90-x toaob U.KBA nposeno 
pa6OTbl no CO3A8HMIO yHM<j>MUMpOBaHHblX KOMHblO- 
repHbix rpeHaxepoB noAroTOBKM oneparopoe cob- 
peMeHHblX KOMnneKCOB BblCOKOTOHHOTO opyxMH, B 
npouecce pa3pa6oiKH KOTopbix ycnetuHO Gbinn pe- 
weHbi cnoxHbie HayMHO-TexHMHecKMe 3aAaan. K mx 
HHcny cneAyer othoctm:

- C03A3Hne BbicoKOKaaecTBeHHoCi rpexMepHOii 
<t>OHO-LieneBOM o6ct3hobkh c MMuramieii BpeMeH- 
Hbix, penbe<t>Hbix n KnuMaiuaecKkix ycnosMM boeeo- 
ro npMMeHeHMfl BblCOKOTOHHOTO opyxnn;

- CO3AaHUie KOMnaKTHblX M CpaBHMTenbHO H6A0- 
porwx nMnraropoB nynbTOBOM annaparypbi KOMnne- 
kcob ynpaBnaeMoro BOopyxeHM«;

- paspaSoTKa n peann3ai4na anropHTMOB aAan- 
THBHoro oSyaeHMA b 33bmcmmoctm ot ypoBHA npo- 
<J>eccnoHanbHbix 3H3hmm, HaBbiKOB, yMeHMfi;

- MOAennpoBaHwe AWHawnaeCKMx xapaKTepwcrnK 
KOHTypoe ynpasneHMA paKerou (chspaaom) m npn- 
boaob HaeeAeHua Ha ochobb MaTeMaTMaecKHX mo- 
AeneM, nonyaeHHbix ot paapaSoranKOB KOMnneKCOB 
BOopyxeHHA, a Taxxe obteKTUBHyio openKy acmct- 
bmm oneparopOB.

CpeAM cepnwHO BbinycKaeMbix b HacToniaee Bpe- 
ma yaeOHO-rpeHuipoBoaHbix cpeACTB Gonbiuan aona 
npHHaanexHT TpeHaxepaM hoatotobkm oneparo- 
poB pasnwaHbix KOMnneKCOB ITTPK - «Kopner», «<Pa- 
rOT», «Merwe», KOTOpwe npeAHasnaaeHbi Ann o6y- 
aeHMA oneparopOB HaBbixaw SoeeoM paGorbi n npo- 
BeAeHMA TpeHHpoBOK c uenbio noAAopxsHMn u co- 
sepujeHCTBOBaHMA npHoSpereuHbix HaBbiKOB.

CpeAM nocneAHMX paapaSorox npeanpunTnn:
- rpenaxepbi Ann hoatotobkm rpanarOMeraMKOB 

m orHeMeraMKOB;
- rpenaxepbi aba hoatotobkm kombhampob n hs- 

BOAawKOB TaHKOB, BMC1, BTP m apvtmx o6i>eKTOB 
SpoHeraHKOBOM toxhmkm;

- KOMnneKCHbie rpenaxepbi aba MHAMBMAyanbHoro 
m coBMecrHOro oSyaeHna aprnanepnPiCKnx pacaerOB.

yaacme OAO «UKBA» coBMecmo c ryn «KBn» b 
MexAynapoAHbix BbicrasKax BoopyxeHMii m soeH- 
HoPi TexHMKw coocoScTByer paapaSoTKe m m3totob- 
neHwo KOHKypeHTOcnocoSHOii npoAyKunM.

npoAyKiina npeAnpMATMn orMeaeHa AnnnoMaMw: 
BblCTaBKM «POCCniiCKMii IAMT-2000», MeXAyHapOA- 
HOii BblCTaBKM BOOpyXeHMA, B06HH0M TeXHMKM m 6o- 
enpunacoB «Russian Expo Arms-2002».

The TsKBA central machine-building design bureau 
was formed pursuant to the Defense Ministry regulation 
in 1974 as a prime developer of simulators and other 
training systems for the Army.

From 1974 till 1991, the TsKBA developed and field­
ed over twenty simulators designed to train ATGM oper­
ators, commanders and gunners of T-72, T-80B and 
T-80U tanks and other armored vehicles, and sections 
of tactical rocket systems.

Most of the simulators are still used vastly in the 
Armed Forces of Russia.

In 1990s, the design bureau standardized computer- 
based simulators to train operators of most cutting- 
edge precision weapons, and found most sophisticated 
solutions to most difficult scientific and technological 
problems, including:

- development of quality 3D target background situa­
tion simulating time, landscape and climatic conditions 
of precision weapons' employment;

- development of compact and relatively cheap sim­
ulators of guided weapons control panels;

- development of algorithms of adaptive training 
depending on the trainees' knowledge, skills and pro­
fessionalism;

- simulation of dynamic characteristics of rocket and 
projectile control and guidance patterns on the basis of 
weapon developers' mathematical models to provide 
effective assessment of operators' activity.

Among the mass-produced simulators and training 
systems, most are for training operators of ATGWs 
including Kornet, Fagot and Metis systems. These sim­
ulators are designed to prepare operators of the sys­
tems for combat employment, as well as to maintain 
and improve their skills.

Among the latest achievements and innovations of 
the company are simulators for training:

- operators of rocket launchers and flame throwers;
- commander and gunners of tanks, infantry fighting 

vehicles, armored personnel carriers and other 
armored vehicles;

- artillery crews, individually or in group.
The TsKBA and KBP are frequenters of international 

arms shows, which helps both to develop and manufac­
ture more competitive products, some of which 
deserved diplomas at the Russian Shield 2000 and 
Russian Expo Arms 2002 international exhibitions.
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OTKpbiToe aKiiMOHepHoe oßuiecrso
«ynbflHOBCKHH naTpOHHbIH 33BOA»

Ulyanovsk ammunition plant 
(joint stock company)

B Mapre 1916 ro/ja Gmbh yTBepxaeHbi nonoxe- 
Hne u npoeKT 06 yspexAennn BpeMeHHOü xoshmct- 
BeHHO-CTpOUTenbHOÜ KOMMCCMH fl/IA HOCTpOMXH 
Tpeibero naTpoHHoro aaeona b r. CwMGnpcxe.

B wane 1917 ro«a saeoa Bbinyorn/i nepByio nap- 
two naipOHOB ana bmhtobkm Mocwhs oCpaaua 1891 
rofla, a x «eKaSpio 1918 ro/ia b ero cocTas B/innncb 
Gonee 3000 cnepnanncTOB M3 3BaxynpoBaHHoro 
neTporpaflCKoro narpoHHOro aasoaa,

B roflbi rpaxaaHCKOvi BOÜHbi npeanpnATwe fibuio 
eanHCTBeHHOii Gasoil CHaôxeHna Ooenpunacawu 
bomcx Boctohhoto cjrpoHTa - Kaxabiü TpeTnü naîpoH, 
npou3BeaeHHbiM b cipaHe, 6bin cumGmpcxmm, a Bcero 
hx 6bino oinpaB/ieHO Ha 4>poHT Gonee 350 mbh WTyx.

B nocjiesoeHHwe roabi coBepweHCTBOBanMCb 
aeüCTByioiuMe npon3BoaCTBeHHbie npoqeccbi, pa3- 
paôaibiBanncb m oceawBanncb HOBbie euabi Goenpn- 
nacos, no cTenenn asTOMaTHsapun m MexaHH3aiinn 
saBOfl aaHnwan oaho M3 Beayipnx mbct b oipacnn.

3a nepnoa Bennxoii OTeMecTBeHHOd boGhbi 
npeanpMHTMeM BbinymeHO CTonbxo npoayxqmi, 
CKO/ibKO 3a Bee npeflbmyiuMe roßbi. npn 3HaHHTenb- 
HOM yBenuiHeHHH nnaHOBoro Bbinycxa naipOHOB Obi- 
nu ocBoeHbi M BHeflpeHbi M3ßenuA KpynHbix xanwG- 
POB - 12,7-MM U 14,5-MM, BMHTOBOHHbie naTpOHbl 
HananM MaroTaenHBaTb m3 cianbHOii neHibi, hto na­
no CTpane OonbiuoM axoHOMMaecxnri arJxjrexT.

nocne BoüHbi opraHM3yioTCA n BHeapsnoTca ho- 
Bbie HanpasneHM« npouisBOACTBa. Ha aasone snep- 
Bbie paapaOaibiBaiorcA m nsroTasnusaiOTca buco- 
KOnpOM3BOflMTenbHbie aBTOMaTHHeCKMe pOTOpHbie 
nMHUM ana npon3BoacTBa narpoHos.

B HacToniuee Bpewa Orxpbiioe axpnonepHoe 06- 
mecTBO «ynbAHOBCKMM naïpoHHbiii 3aBoa». oGpaso- 
BaHHoe Ha Gase cpryn «no «ynbanoBcxnü MaiuHHO- 
CTpomenbHbiM 3aßoa» - oaHO H3 BeaymHx npea- 
npHBTMÜ oöopOHHO-npOMbiwneHHOro xOMnnexca 
Poccmm, BbinycKaioiaee paanMSHbie MOAu<t>nxaitMn 
narpoHos k rpaxaancKOMy, cnyxeGnoMy n GoesoMy 
opyxHio xaniiGpoM ot 5,45 mm ao 14,5 mm ana 
oOecneaeHHa MkiHHCTepcTsa oGopoHbi Pocchm m 
apyrnx cuinOBbix CTpyxiyp.

npeanpnaTMe nsnaeTca eaMHCiseHHbiM b oipac- 
nM, npon3BoamUMM narpOHbi xanuiGpa 5,45 mm h 
7,62 mm c TpaccupyiotauiMM nyriAMw aan asTOMaia 
AK, n boo HOMeHKnaiypy xannGpa 14,5 mm, xax c 
nynaMH c 3axnraTenbHbiM cocTasoM, Tax h c BB.

Bonbujoe BHMMaHH© yaenneTCB MoaepHH3apnn 
cytaecTByioiHMx H3aennvi n cosaanwo HOBbix ho- 
MeHKnaryp naipOHOB.

BbicoKonpon3BoanTenbHoe oôopyaoaaHue, no- 
CTOBHHoe coBepmeHCTBOBaHMe rexHonornn npon3- 
BoacTsa h cMCTeMbi ynpasneHna xanecTBOM oGec- 
newnBaiOT bosmoxhoctu ocBoenna n Bbinycxa ho- 
boü xoHxypeHToenoeoÖHOü npoayxpmi.

The regulation and design documentation were 
approved in March 1916 to form a temporary commis­
sion to supervise the construction of the third ammuni­
tion plant in Simbirsk, now Ulyanovsk, and as early as 
July 1917 the plant released the first batch of rounds for 
the 1891 Mosin rifle, while by December 1918 it 
employed as many as 3,000 specialists of the evacuat­
ed Petrograd ammunition plant.

During the Civil War in Russia, the plant was the only 
one to supply ammunition to the Eastern Front: each 
third round made in the country came to the front from 
plant’s workshops, while the total made and delivered 
during the period amounted to over 350 million.

The plant used the time after the war to modernize its 
manufacturing techniques, develop and put into pro­
duction new types of munitions. In fact, it was among 
most advanced plants for that time in terms of automa­
tion and use of machinery.

During WWII, the plant released as many products as 
during all previous years of its work. The output require­
ments were extremely high, but the plant still found 
capabilities to elaborate technologies and put in mass­
production 12.7mm and 14.5 mm rounds. Moreover, it 
undertook making rifle rounds from steel plates, which 
saved a lot of metal and money for the country.

After the war was over, new production lines were 
opened, including the country's first high-performance 
automatic rotor lines for ammunition production.

Nowadays the Ulyanovsk ammunition plant, function­
ing in the form of an open joint-stock company, is one of 
the leading defense industry enterprises of Russia, 
manufacturing various versions of rounds fired from 
weapons ranging in caliber from 5.45mm to 14.5mm 
and used by the Defense Ministry and other unformed 
agencies of the country.

The plant is the only manufacturer of 5.45mm and 
7.62mm Tracer rounds for the Kalashnikov assault rifle, 
as well as all 14.5mm rounds.

Also of significant importance is the modernization of 
in-service and development on new rounds and car­
tridges.

The plant's high-performance equipment coupled 
with continuous improvement of manufacturing tech­
niques and quality management system ensure its bril­
liant opportunities for production of most advanced and 
competitive products.

Oner <t>enbAMaH, 
reHepanbHbiü AMpexTop, 
xaHflrmaT ncnxonorMHecxnx 
Hayx

Oleg A. Feldman, 
Director General, PhD

Poccuh, 432007, YnbiiHOBCK, 
yn. LUocpepoB. 1
Ten.:(84220) 39-01-10;
31-95-98
<t)aKc: (84220) 25-55-22 
TeneraHn 263131 "OroHb" 
E-mail: ulmash@mail.ru;
ulmash@aport.ru
Web-site: www.ulmash.narod.ru

1, Shoferov Str.,
432007 Ulyanovsk, Russia 
Tel.: +7-84220-39-01-10; 
+7-8422031-95-98
Fax: +7-84220-25-55-22
Teletype 263131 Ogon
E-mail: ulmash@mail.ru;
ulmash@aport.ru
Web: www.ulmash.narod.ru
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OTKpbiToe aKUMOHepHoe o6uiecTso
«BnTKa»

OAD

BÿITHR

OAO Vyatka 
(joint stock company)

JlioAMuna BbKjrwHa, 
reHepanbHbiü AnpexTop

Lyudmila Vyugina,
Director General

Mropb Paóob,
TeXHMHeCKMM AMpeXTOp

Igor Ryabov,
Chief Technical Officer

Uctopma 0A0 «Barxa» HaartHaeTCA c 1979 roaa, 
Korfla na sasofle «CenbMauj» b pexe Nsi66bina 3any- 
mena yHnxanbHaa auhua no npon3BOACTBy 3aroTO- 
box KopnycoB CHapAAOB mctoasmh bhhtoboü m npo- 
AOAbHOtf npoKaiKM, aHanoroB xOTOpoü He 6bi.no b 
MMpOBOM npaKTMKe M no npon3BOflMTenbHOCTn, n no 
BbicoKOMy K03cjrcJ)imneHTy ncnonb3OBaHna Meranna.

3a paapaSoTxy n BHCApenne rexHonornn u 060- 
pyaoBaHHB KonneKTMBy aBTopoB npncyx<AeHa npe- 
mma Coserà Mhhmctpob CCCP.

B 1980-1987 ronax cnequann3MpOBaHHoe npon3- 
boactbo Bbinycxano exeroAHO 8-10 tmcah tohh aaro- 
TOBOK KopnycoB ocxonoHHO-cf>yracHbix cuapAAOB. Tax, 
tomo npoKaTKH npn npon3BOACTBe 3aroTOBOK xopny- 
cob KannöpoB 76-100-mm cocraeann 10-12 c/nrr., a 
Ann Kann6pOB 1 22-152-mm 6bui pasen 35-40 c/uit.

B pesynwaTe xoHBepcnw rocyAapciBeHHbiü 3axa3 
Ha npon3BOACTBo 3aroTOBox KopnycoB cnapnAOB 6bin 
nonHOCTbio chat. LJex Ns 16 roTOBunca k KOHcepBapnM, 
n TorAa rpynna cneu,nanncTOB, xoiopbiM 6bina He 6e3- 
pa3BMHHa cyAbôa bmhmm, Bbiwna c npeAnoxenneM o 
C03A3HHH Manoro rocyAapcTseHHoro HayHHO-npou3- 
BOACTBeHHoro npeanpn«™«. B mone 1990 roAa 6bino 
C03A3H0 Manoe npeAnpHATwe«Bnixa», b AanbHeMiueM 
OAO «Batto», BxoA»mee b cociaB npeAnpnaTnn Poc- 
cniiCKoro areHTCTBa no 6oenpnnacaM.

B HacToauiee speMA OAO «BnTxa» Ha amhuh 
AJlBnn-1 b npoMbiiuneHHOM Macurraöe ocymecTsna- 
eT npon3BOACTBO ropanexaranbix ipy6 HecTaHAapi- 
HbixTnnopa3MepoB. Masa npon3BOACTBaTpy6 H3yrn- 
nn3npoBaHHbix xopnycoB CHapnAOB aapoAnnacb He 
cpasy. B 1995 roAy cneqnanucTaMM npeAnpnnrnn 
6binn paspaSoraHbi ynnxanbHbie rexHonornn, no3BO- 
nnioiAne 6e3 AononHHTeribHOM nepennaBxu npeepa- 
maTb Kopnyc CHapAAa b rpaxAaHCKyra npoAyxilMK): 
öeciuoBHy« Tpy6y, ponnx aha Tpancnopiepa, My<t>iy x 
HacocHo-xoMnpeccopHbiM TpyöaM, Biynxy aba ryce- 
HMHHbix MatuMH u npoMne. 3th paapaóOTxn no 3acny- 
raM oneneHbi 3onoTbiMn moabbamm MexAyHapoAHO- 
ro canoHa MHHOBaquüi n M3o6peTeHnü b Bproccene 
(Bpioccenb - Oepnxa) w MeAaribio MexAyHapoAHOü 
BbicraBXM H3o6peTeHUM b Xenese.

YHMxanbHOCTb AaHHbix TexHonornü s tom, hto ohh 
ABAAKTTCA «ABOÜHblMM», T.e. OpeAnpMATMeM nOBHO- 
CTblO COXpaHeHbl Mo6uBM3aUHOHHbie MOLAHOCTH.

CTpaTernnecxMe HanpaBneHHA pa3BMTHA OAO 
«BnTKa» - b yeeBMAeHHM Bbinycxa xoHeAHOü npoAyx- 
AMM, a He saroTOBOx aba ee nponasoACTBa, yeeBn- 
H6HHM MoiAHOCTeii no TepMUHecxoM oöpaöoTxe Me- 
TaBBa, paciAMpeHUM B03M0XH0CTeü npoxaTHoro 
npon3BOACTBa, MOAepHuaapun w oöHOßneHMM 060- 
PyAOBaHMA Ha <t>MHMUJHOii CTBAHM OÖpaÖOTXM.

OAO Vyatka's history dates back to 1979 when 
Workshop 16 of Seimash agricultural machinery factory 
launched a screw/longitudinal rolling projectile case 
production line. The line was unrivalled globally in effi­
ciency and metal utilization. The line earned the factory 
the Prize of the Soviet Council of Ministers.

Poca™, 610014,
r. Knpoa, yn. LUopca, 66 
noHTOBbift appec: Poccua, 
610000, rnaBnonraMni, a/n 97 
Ten.: (495) 111-90-08 
Ten./fyaxc: (833) 2-50-16-00

66, Shchorsa, Kirov. 610014, 
Russia
Mail: Russia 610000, PO Box 97 
Phone: +7 495 111 90 08 
Phone/Fax: +7 833 250 16 00

In 1980-1987, the workshop produced 8,000 tons to 
10,000 tons of half-finished cases for high- 
explosive/fragmentation projectiles. For 76-mm to 100- 
mm munitions, the rolling time was 10sec to 12sec per 
piece; for 122-mm to 152-mm it increased to 35sec to 
40sec per piece.

As the whole factory shifted to civil-use products and 
the line was to be scrapped, its crew suggested that the 
workshop it had been part of be converted into a sepa­
rate state-owned ammunitions enterprise. What is now 
known as OAO Vyatka was set up in July 1990 as part of 
the Russian Ammunitions Agency.

The ammunitions line named ALVPP-1 has been 
converted into dual-use production and currently 
makes customized hot-rolled pipes. Since 1995, 
Vyatka has also been using its own no-melting 
know-how to convert the cases of decommissioned 
artillery projectiles into various civilian products: 
seamless pipe, transporter rollers, couplings for oil 
well tubing, naves for tracked vehicles etc. The 
know-how got a gold medal at the World Exhibition 
of Innovation, Research and New Technology 
(Brussels Eureka) and a medal at the International 
Exhibition of Inventions, New Techniques and 
Products in Geneva.

At the same time, the factory is fully aware of its 
mobilization responsibilities and is ready to switch to 
military products if necessary.

Strategically, Vyatka is moving towards higher- 
added-value products; enhanced heat-treatment and 
rolling capabilities; and modernization of finishing 
equipment.
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OTKpbiToe aKiiHOHepHoe oßuiecrso 
«MauiHHOCTpoHTejibHoe KOHcrpyKTopcKoe 6iopo 
«0a Ken» hmghm aKaACMHKa n. A* rpyuiHHa»

Fakel machine-building design bureau 
(joint stock company)

«MawuHOCTpouTeribHoe KOHCTpyKTOpCKoe 6iopo 
«<î>aKen» mmbhm axaACMMKa fl.fl. TpyiuMHa (OAO 
«MKB «<Taxen») cosasho b 1953 roay m asnaeTca 
nepBbiM b dpaHe cnepwanuaupoBaHHbiM npeanpu- 
rtmbm, paapaöaTbiBawiuMM aeHMTHbie ynpaenneMbie 
paKeTbi (3YP). npeanpuATue bxoamt b hmcuo Mnpo- 
Bbix nnaepoB b oôaacTM paxeTHoü tbxhhkh.

Ocoóyio M3BecTHocTb cpeflM paxeT, cosaauHbix b 
MKB «Oaxen», nonyHMnn: PC-1Y, PC-2Y - nepBbie 
OTesecTBeHHbie ynpaermeMbie paxeiw Knacca «bo3- 
Ayx - BO3ayx»; 1fl m ee M0AM4>MKaqMM - aeHMTHbie 
paxeTbi cpeßHeM AanbHOCTM, BxoAMBuiMe b cociaB 
nepeoro nepeflßMXHoro 3PK C-75 m KopaSenbHoro 
3PK M-2; 5B24, 4K90 m mx MOflMtjsMKauMM, bxoamb- 
LUMe b cocTaB 3PK bomck nBO C-125 m KopaóenbHO- 
ro 3PK M-1; 5B21, 5B28 m mx MOAMrt>Mxau,nM - ae­
HMTHbie paKeTbi SonbiuoM aanbHOCTM, exoAmune a 
cocTae 3PC C-200; 4K60 - aeHMTHaa paxera cpeA- 
Heii aaabHOCTH ana KopaöenbHoro 3PK; 9M33 m ee 
MOflMCpMKaUMM - 36HMTHbie paKeTbi M3TI0M flanbHO- 
CTM, BxoAHUiMe b cocTaB 3PK «Oca» m 3PK «Oca-M».

Co3«aHHbie Ha npeanpMBTMM 3YP Haxoßarca na 
BoopyxeHMM 6onee 50 rocyflapCTB MMpa. B eoüHax m 
noKa/ibHbix KOHtjMiMKTax b IOto-Boctomhom A3MM, Ha 
Bamxh6m BocTOKe m b Espone stmmm paxeTaMM Sbi­
rro CÖMTO HeCKOAbKO TbICHH CaMOneTOB.

B HMcne HaMöonee 3<t><J>eKTMBHbix paxeT, coctoh- 
ilimx Ha BoopyxeHMM apiMMM m <t>noTa, HaxoflaTca pa­
KeTbi: ßna 3PC bomck DBO TMna C-300n; ana CMCTe- 
Mbi bomck PKO - A-135; ana 3PK CyxonyTHbix bomck - 
«Top» m «Top-M1»; KopaöenbHbix cmctbm - «Pm<J>», 
«Pm0-M» m «Kamhok». Ctmab paôOTbi npearipnaTMa - 
oßecneaeHMe rapaHTMpoeaHHOM hbacxhoctm paapa- 
GaTbisaeMOM npoAyxuMM. CosaaHHbie mm 3ÿP ne Tpe- 
öyioT oôcnyxMBaHMa b TeaeHMe Beerò rapaHTMMHoro 
cpoKa, cocTaBuaioinero 10 m ôonee nec CpeACTBa 
3T0T0 KOMnneKca nosBonaioT opoboamts 19 bmaob 
MCnblTaHMÎT, B TOM HMCne M B yCKOpeHHOM p6XMM6.

B onbiTHOM npoM3BOACTBe npeflnpMaTMa Mcnonb- 
syeTca paa yHMKa/ibHbix TexHonorMaecKMX npopec- 
cob: nonyaeHMe TOHKOCTeHHbix KpynHoraöapnTHbix 
KOHCTpyKltMM npM HOMOIAM WTaMnOBKM B3pblBOM; 
HaneceHMe mgtoaom MMKpoAyroeoro OKCMAMpoea- 
HMa yHMKanbHbix no m3hococtomkoctm saiAMTHbix no- 
KpblTMMJ BbICOKOTOHHOe «paCOHHOe AMTbe M3 HepHblX 
m pBeTHbix MeTannoB m cnnaBOB, b tom HMCne m m3 
TMTaHOBbix; naaepHan csapKa, oôecneaMsaioiAaa co- 
3A3HM6 BblCOKOHaAeXHblX C/lOXHblX KOHCTpyKAMM M3 
caMbix cospeMeHHbix cnnaBOB; poTapMOHHaa bbi- 
Ta>KKa Ana M3roTOBneHua TOHKOCTeHHbix ambmhapm- 
aecKMX m KOHMaecKMX ASTanen m3 BbicoKonpoaHbix 
CTanefi m aniOMMHMeBbix cnnaBOB; M3- 
roToeneHMe AeraneM m3 HeMeTannnae- 
CKMx MaTepMaaoB c noMOiAbio npecco- 
BaHMS, JTMTba M aBTOKTiaBHOrO saKyyM- 
HOTO 4>opMMpoBaHMa.

MoiAHbiü MHTenneKTyanbHbiM m npo- 
M3BOACTBeHHbiti noTeHUMan MKB «<i>a- 
Ken» TaKxe McnoabsyeTca Ana pa3pa- 
ÖOTKM, M3T0T0BJieHMa OHblTHblX OÔpa3- 
UOB M MCnblTaHMM pa3AMaHblX BMAOB 
npoAyKAMM rpaxAaHCKOro HaaHaae- 
HMS.

□peAnpMaTMe OTMeaeHO paAOM 
npecTMXHbix MexAyHapoAHbix HarpaA-

The Fakel machine-building design bureau, named in 
honor of Academician P.D.Grushin, was founded in 1953 
as the country's first company tasked with development 
of guided anti-aircraft missiles, which has evolved to 
become one of the world leaders in this niche.

Especially renowned of the Fakel's products are the 
RS-1U and RS-2U - first Soviet air-to-air missiles; the 1D 
missile and its modifications - an intermediate range 
missile launched from the first mobile S-75 air defense 
systems and ship-deck M-2 air defense systems; the 
5V24 and 4K90 and their modifications launched from 
S-125 army air defense system and M-1 ship-deck air 
defense system; the 5V21 and 5V28 missiles and their 
modifications - long-range missiles fired from S-200 air 
defense systems; the 4K60 missile - an intermediate 
range missile for ship-deck air defense systems; and the 
9M33 missile and its modifications - short-range missiles 
launched from Osa and Osa-M air defense systems.

The guided anti-aircraft missiles of the company are 
in service with armies of over 50 countries, and proved 
effective in wars and conflicts in South-East Asia, the 
Middle East and Europe, in which they were used to 
shoot down several thousand aircraft.

Among the most effective missiles of those in the 
inventories of the Army and Navy are the ones for the 
S-300P air defense system, A-135 missile defense sys­
tem, Tor and Tor-M1 systems of the Army, and Rif, 
Rif-M and Klinok ship-deck systems of the navy.

The company's tradition is to guarantee reliability of 
its products. The anti-aircraft missiles developed 
require no maintenance throughout their assured ser­
vice life, which is 10 years and more. The capabilities of 
the corporation allow staging 19 types of tests.

The experimental production facilities of the corporation 
make use of the absolutely unique manufacturing tech­
niques, including the one to produce thin-wall large struc­
tures by means of explosive fabrication; and the one to 
apply high-resistance coatings using the method of micro­
arch oxidation; and the technique of shaped casting from 
ferrous and nonferrous metals, including titanium; and yet 
more advanced method of rotary drawing used to make 
thin-wall cylindrical and conical parts from high strength 
steels and aluminum alloys; and the technique to manu­
facture parts from non-metal materials by pressing, cast­
ing and high-pressure steam shaping in vacuum.

The powerful intellectual and manufacturing poten­
tial of the Fakel design bureau is also widely used for 
development, experimental production and tests of 
many commercial goods.

The company boasts having been awarded a number 
of prestigious international prizes.

Cepreii JleBOHKMH, 
renepanbHbiM AMpeKTop

Sergei Levochkin, 
Director General

Poccua, 141400, 
r Xi^mkh MockobckoH o6n., 
yn. AKaneMUKa rpytunna, a. 33 
Ten.: (495) 575-97-95.
572-77-77 
cpaKc: (495) 251-64-46, 
573-51-85

33. Akademika Grushina Str.,
141400 Khimki, Moscow
Region, Russia
Tel.: +7-495-575-97-95,
+7-495-572-77-77
Fax: +7-495-251-64-46,
+7-495-573-51-85
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OTKpbiToe aKifHOHepHoe oömecTBo
«HayHHO-npoM3BOACTBeHHbiM McnbiTarenbHbiM uearp
«ApMMHT»7MW

Armint research, production and test center 
(joint stock company)

AnaTOnMM Mshmh, 
reHepa/ibHbiii qnpeKTop - 
maSHblii KOHCTpyKTOp, 
xaHflwflaT TexHWMecKwx HayK, 
flOqeHT

Anatoly Manin,
Director General 
and Designer General, PhD, 
assistant professor

109316, MocKBa, 
BonrorpajjCKHti npocnexr, /]. 45 
Ten. (495) 177-82-86, 
Ten/<paKc(495) 177-36-11

45. Volgogradsky Prospekt, 
109316 Moscow, Russia 
Tel. +7-495-177-82-86, 
Fax+7-495-177-36-11

0A0 «HayHHO-npoM3BOACTBeHHbiM ncnbiiaTenb- 
HblM 46HTP» ApMMHT» (OAO «HDMLI «ApMMHT») CO- 
3flaH0 b Mapre 1999 roaa ana oSecneneHMA Mcnbi- 
TaHMa cpeacTB nopaxeHMS m mx HOCMTeneM, a tsk- 
xe 3KCnnyaTai4MM, TexHMMecKoro Haaaopa m mo- 
aepHM3apMM OnTMHeCKMX M OHTMKO-aneKTpOHHblX 
CMCTeM M cpeacTB TpaeKTOpHbIX M CMTHanbHblX M3" 
MepeHMM McnbiTaTenbHbix noriMroHOB m kocmo- 
apOMOB.

B HacToatuee BpeMA npeaweroM m ueribK) aea- 
TenbHOCTM OAO «HriMLl «Apmmht» (aanee UeHTp) 
HBaaeTca:

- MH<t>opMapMOHHo-M3MepMTeabHoe oSecneae- 
HMe HaTypHbix (noaMroHHbix) McnbrraHMM m SKcnnya- 
rauMM (npMMeHeHM«) BOopyxeHMs m boohhom Tex- 
HMKM (BBT);

- HayaHO-MccneaoBaTenbCKoe, SKcnnyaTaqMOH- 
Hoe oóecneaeHMe MH<t>opMaqMOHHo-M3MepMTenb- 
HblX KOMnneKCOB nOBMrOHOB M KOCMOapOMOB;

- MoaepHM3ai4M« cymecTByiomMx m paapaóoTKa 
nepcneKTMBHbix onTMKO-aneKTpoHHbix M3MepMTe/ib- 
Hbix CMCTeM HOBoro noKoneHMA;

- KOMnaeKCHaa yTMriM3auMS BBT;
- HayMHO-MeToaMaecKoe oóecneaeHMe paóoTbi 

OKcnepTHoro CoseTa no BbinoaHeHMio aoroBopa 
Mexay Poccm6m m CLUA no CTpaTerMHecKMM Hacry- 
nareabHbiM BOopyxeHMAM b hsctm reaeMeTpMae- 
CKOii MH<i>OpMa4MM.

UeHTp MMeeT ont>iT ycneaiHOM paGo™ no paspa- 
óoTKe m BHeapeHMio KOMnaeKCHbix peueHMM b oöaa- 
CTAX CO3aaHMA M M0flepHM3aqMM MH4>OpMa4MOHHO- 
M3MepMTeabHbix cpeacTB m KOMnaeKCOB (MMK), 
oöbeKTOB 3KcnepMMeHTaabH0-McnbrraTeabH0M 6a- 
3b! (3MB).

TlMiieH3M0HHaA ooaMTMKa OAO «HnMU «Apmmht» 
npeanoaaraeT oxsar Bcero XM3HeHHOro qnKna MMK 
M 3MB MCOblTaTeabHblX nOnMrOHOB M KOCMOapOMOB.

OcHOBHbie HanpasaeHMA paapaöoroK m npOM3- 
BoacTsa:

- CMCTeMHoe npoeKTMpoBaHMe MMK m 3MB;
- paapaôoTKa nepcneKTMBHbix qM<t>poBbix onTMae- 

CKMX, B TOM aMCae WMpOKOnOabHblX cpeacTB M3M6- 
peHMM m annapaTypbi perMCTpauMM MH<hopMaqnM;

- MOaepHM3aUMA OHTMaeCKMX M3MepMTeabHblX 
cpeacTB b peaux nepexoaa Ha UM<t>poBbie TexHoao- 
TMM perMCTpauMM M OÔpaÔOTKM M3MepMTeabHOii MH- 
<t>opMauMM;

- noaaepxaHMe b totobhoctm k npMMeHeHMio on- 
TMaeCKMX M CMTHaabHblX cpeacTB M3MepeHMÜ, yTM- 
aM3aipMA BBT.

OAO «HF1MU «Apmmht» ABaaeTca nMqeH3MpoBaH- 
HbiM MHOronpo<t>MabHbiM HayaHO-MCcaeaoBaTeab- 
CKMM, KOHCTpyKTOpCKMM, Hp0M3B0flCTBeHHblM M MC- 
nblTaTeabHblM UjeHTpOM C OHblTHO-KOHCTpyKTOp- 
CKMM Öiopo M OOblTHblM 0p0M3B0aCTB0M.

OnbiT paöoTbi cnepMaaMCTOB UeHTpa oxBaTbiBaeT 
WMPOKMM CneKTp OÔbeKTOB CTaqMOHapHOTO M MO- 
óMabHoro 6a3MpoB3HMA McnbiTaTeabHbix yapexae- 
HMM MMHOÖOpOHbl POCCMM M npeaopMATMM paKeTHO- 
KOCMMaecKOM oTpacaM no aceti reorpacjJMaecKOM 
TonoaorMM rocyaapcTBa.

Hawa opraHMsapMA - HaaexHbiM napTHep m ot- 
BeTCTBeHHblÜ HOCTaBUJMK Ha pbIHKe nepcneKTMBHbix 
peweHMÜ M MH0OpMai4MOHHO-M3MepMTeabHblX Tex- 
HOaOTMM.

The Armint research, production and test center 
was incorporated in the form of a joint-stock compa­
ny in March 1999 with the aim to provide capabilities 
for tests of missiles and carriers, ensure technologi­
cal supervision over and upgrade optical and 
optronic systems and trajectory and signal measur­
ing equipment at proving grounds and spaceports.

The priority domains for the center now are;
- information support and parameter measure­

ment during live tests at firing ranges and proving 
grounds, and in operation of weapons and materiel;

- research, development and operational support 
of warning and measurement systems of proving 
grounds and spaceports and centers;

- upgrade of in-service optronic measurement 
systems and development of next generation ones;

- comprehensive weapon disposal technologies;
- scientific support of the Expert Council operating 

under the Russo-American agreement on strategic 
offensive weapons.

The center has wealth of successful expertise in 
research, development, introduction and modern­
ization of complex information and measurement 
systems and experimental and test benches.

The licenses possessed by Armint certify its activ­
ities in support of information and measurement 
systems and experimental and test benches used at 
proving grounds and spaceports throughout their 
whole life cycle.

The future plans include:
- development of information and measurement 

systems and experimental and test benches;
- development of next generation digital optronic 

measurement systems and data recording systems;
- upgrade of optical measurement systems in 

order to shift to the use of fully digital technologies in 
measured data recording and processing;

- maintenance of optical and signal measurement 
systems in ready-for-use state, and disposal of 
weapons and materiel.

Armint is licensed for versatile research, develop­
ment, production and test activity, and operates an 
experimental design bureau and an own production 
line.

Specialists of the center are experienced in the 
work at fixed and mobile testing facilities of the 
Russian Defense Ministry and aerospace industry 
enterprises across the country.

The Armint center is a reliable partner and vendor 
of most cutting-edge solutions and information and 
measurement technologies into the market.
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OTKpbiToe aKUMOHepHoe oGuiecrso 
«TexHHqecKan xhmmh»

Tekhnicheskaya Khimiya 
(joint stock company)

TpHHaauaib nei Ha Haynuo-iexHHHecKOM pbiHKe 
Poccmm ycneiuHO tt>yHKi4H0Hnpyei OAO «TexHMne- 
craa xhmua», yHpexfleHHoe npeflnpnaTH9Mn n HMM 
OTeMecTBeHHOii nopoxoBOii npoMbiuuneHHOCTM. 
npoiueziujMe roAbi xapaKiepptaoBanncb HeycTOÜHw- 
BOCTbio rocyflapcTseHHbix bbaomctb, ynpaenaiomnx 
BoeHHO-npoMbiuineHHbiM KOMnaeKcoM cipaHbi.

3a HCTeKUJMM nepnoA AnpeKpuA npeAnpwATHA 
CTaÓHAbHO BbinOAHAAa CpyHKUHM OÔbeAHHAlOLUew 
KO/uiernanbHOü CTpyKTypbi, yaacTByraineM b peuie- 
HMM pflAa BpnpocoB c no3niiuCi rocyAapcTBeHHbix 
uHTepecoB. 3to AOCTnranocb tochmm B3anMOAeü- 
CTBneM c rocopraHaMM. Oowt m 3HaHnn paóoTHUKOB 
OAO BOCTpeôOBaH b rocopraHax, pyKOBOAMTenn 
npeAnpnATws yaacTBOBann b paóore Konnerwii MOF1 
w PoccMüCKOro areHTCTBa no OoenpnnacaM.

yapeAmenaMM OAO «TexHnHecKan xumua» abaa- 
iotca 22 npeAnpMATMA (3aB0At>i, HMM w KB) nopoxo- 
bom OTpacnn.

flnpeKPHA npeAnpnsTMA cwrpana onpeAeneHHyio 
no/ioxmenbHyio ponb b caMbiri paapyiuwTenbHbiui 
nepnoA pe<t>opM, KorAa 6binn pasopeaHbi Bee npo- 
M3B0ACTBeHH0-3K0H0MMHeCKHe CBA3M C CblBUJHMH 
COK>3HblMH pecnyônnxaMn.

CoTpyAHMKM npeAnpHATMA. ÓyAyMM BHepaUJHMMU 
pyKOBOAHTeaAMn aaBOAOB, HMM n masKOB Mmhm- 
CTepCTBa MatAHHOCTpOeHMA, MMeiOtUMe ÔOnbUJOM 
opraHMaapnoHHbiii n HayHHbiü ohbit, xopouro 3Haio- 
ipne cnoxHyio Koonepapmo c nocraBiuHKaMn cbi- 
pbA, MaTepuianoB, oSopyAosaHMA, OKasann cymeci- 
BeHHyiO nOMOLAb npeAnpMATMAM B 3TOT KpM3MCHblM 
nepnoA- Ohbit pnpeKunw OAO nonoxmeabHO CKa- 
sanca b coxpaweHHM npeAnpuATud b paure rocy­
AapcTBeHHbix b nepnoA HenpoAywaHHOii npneaTn- 
33141414.

B 3tot xe nepnoA Aupexunn OAO oxasbiBana no- 
CTOAHHyio noMOiAb b TOproBO-KOMMepuecKon asa- 
TeabHOCTu 33BOAOB n, b nepByio oaepeAb, b npo- 
ABUXeHUn Ha pbIHOK KOHBepCHOHHOM npOAyXAMU 
33BOAOB.

BbicoKonpoc|>eccuoHanbHbiii cocTas AnpeKpnH 
(Asa AOKTopa HayK, Asa KaHAWAara HayK), oénaAas- 
LUMH OHblTOM pyKOBOACTBa 33B0A8MI4 M HMM, OKa- 
san M npoAonxaeTOKa3biBaTb npeAnpnATMAM-yHpe- 
AnTenAM nHrJropMapnoHHyio, TexHHMecKyio, koh- 
cyAbTauMOHHyio noMoipb.

3HaMHTenbH0e MecTO b pabOTe OAO saHnwaer 
KOHBepCMA OCHOBHOrO HpOU3BOACTBa, C03A3HMe 
HOBbix MarepnariOB, yaacrne b cosashhu npow3BOA- 
CTBeHHblX MOlAHOCTeÜ HpU yTHAH3ailMH yCTapeBLUMX 
nopoxoB, TPT M 3apAAOB M3 hux, yaacTue n coAeû- 
CTBwe b oôecneaeHun hpom3boactb OTAenbHbiMM 
BHAaMu oôopyAosaHHA u cbipbA.

OcHOBHbiMn HanpaBneHHAMH b paôOTe Aupexunu 
OAO abtiaiotca: 0praHH3ai|n0HH0-rexHHMecKaA Ae- 
ATenbHOCTb - npeACTaBneHMe n 3aujuTa UHTepecoB 
yHpeAUTeneùi b rocyAapcTBeHHbix opraHax; paôorbi 
no yTMAU3auun nopoxoe, TPT u 3apAAOB.

OaUH 143 OCHOBHbIX BMAOB ASATenbHOCTn OAO - 
opraHM3ai4UA u KoopAWHapnA ycnnwü npeAnpu- 
ATMM-yApeAMTenevi no yrnnnsapnn ycTapeBweü 
npOAyKAUM CneUXHMMH. CoCTaBHOM AaCTblO 3TMX 
ycwriMM ABAAeTcn npoBeAeHue HMOKP no co3Aa- 
Hwo HOBbix MaTepuanoB, a Tai<xe MapKeTUHrosaA 
AeATenbHOCTb no côbiTy npoAyKunn.

The company has a record of 13 years of successful 
business in the market of Russia, since it has been 
founded by a group of manufacturers and research and 
development institutes of national powder making sec­
tor - the years renowned for the instability of govern­
mental management in the defense industry domain.

During the period mentioned, the leaders of the 
enterprise were invariably right men for the job of mak­
ing most important decisions from the prospective of 
national interests, which was a result of close interac­
tion with official bodies concerned. The experience and 
knowledge of company's specialists have always been 
cherished by governmental officials, who often invited 
heads of the enterprise to take part in the work of 
defense industry board and the Russian ammunition 
agency board.

The founders of the company are 22 enterprises of 
the powder making sector of Russia, including plants, 
research and development institutes and design 
bureaus.

The company's leadership also played a very positive 
role during the most destructive period of the defense 
industry reform, when almost all economic ties were 
torn with partners in former-USSR republics.

Staffers of the enterprise, who have experience as 
heads of plants, research and development institutes 
and chiefs of machine-building ministry's departments, 
and know all too well the difficulties in relations with 
suppliers of raw materials and equipment helped a lot 
during the crisis period, and first of all by taking the 
decision to remain under the government control during 
the times of unreasoned privatization.

At the same time, they were invariably of use for 
plants' commercial activity, especially in promoting 
demilitarized products in the markets.

The leadership of the company are all PhDs, who 
have had a wealth of practice as chiefs of plants and 
research and development institutes. They have helped 
and lot and are still helping the mother-companies.

Among the company's priority concerns, demilita­
rization programs are of significant importance, as well 
as new material programs, disposal of decommissioned 
powders, solid propellants and charges on their basis, 
and the programs aimed at supplying particular types of 
equipment and raw materials.

Yet another priority domain for the company is to 
organize and supervise efforts of mother-companies to 
dispose of obsolete and outdated products - the work 
that involves research and development of new materi­
als and their promotion in the market.

JleoHMA 3a6ennH, 
npe3MAeHT (reHepanbHblii 
AMpeKTOp), AOKTOp XHMHHeCKHX 
HayK, nporjreccop, 
3acnyxeHHbiii xumhk P<t>, 
naypeaT JleHnHCKoCi npewnn, 
npeMMii CoBera Mhhhctpob 
CCCP m npasnTenbCTBa PCE>, 
3aMecTMTenb MWHHCTpa 
ObOpOHHOii npOMblLUneHHOCTM 
(c 1990 no 1991 rr.)

Professor Leonid Zabelin, 
President (Director General), 
PhD, winner of Lenin Prize, 
USSR Council of Ministers’ 
Prize and Russian 
Government’s Prize, 
Deputy Minister of Defense 
Industry (from 1990 till 1991)

Poccua, 109240, r. Mockbb, 
yji. roH^apHaa, 20 
Tea. : (495) 915-51-35, 
915-52-96
cfiaKC: (495) 915-52-96

20, Goncharnaya Str.,
109240 Moscow. Russia
Tel.: +7-495-915-51-35,
+7-495-915-52-96
Fax: +7-495-915-52-96
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OTKpbiToe aKifHOHepHoe oßmecrBo
«TyjibCKHM narpoHHbiM 3aBOA»

Anexceíí Co/iobob.
npe3MfleHT

Alexei Solovov, 
President

Poccnn, 300004, r. Tyna, 
yn. Mapara, 139
Ten.: (0872) 46-92-75 
ct>aKc: (0872) 41-11-74 
E-mail: info@cwammo.tula.ru 
Ten. : (495) 334-98-10, 
334-77-91

139, Marat Str., 
300004 Tuia, Russia 
Tel.: +7-4872-46-92-75 
Fax: +7-4872-41-11-74 
E-mail: info@cwammo.tula.ru 
Tel.: +7-495-334-98-10, 
+7-495-334-77-91

Cboio MCTOpnio TynbCKnü naipoHHbiH 33boa eezier 
c 1880 toas, KorAa 17 Man nwnepaTopoM AnexcaH- 
APom II 6bino yreepxAeHO nonoxeHue BoeHHoro co- 
BeTa 06 ycrponciBe naipoHHoro aaBOAa c npwBne- 
HeHuieM MacTHOro Kannrana. B 1880 rOAy 6wno 3a- 
KOHHeHO crponie/ibCTBO saeoAa n 3axniOHeH koht- 
paKT c FAV Ha nocTaBKy 210 mbh ujryK narpoHOB b Te- 
HeHMe 7 neT.

B 1882 roAy 3aBOA Hanan paborarb Ha nonnyK) 
MOlAHOCTb - 30 MTIH UJTyK naipoHOB B TOA-

B 1886 roAy nocTpoeH naTyHHonpoxaTHbiü h mba- 
HonnTeütHbiñ 3aBOAbi, Kotopbie nonHOCTbio oOecne- 
Hnsann npon3BOACTBO naTpoHos.

B roAbi nepBoií mmpoboíí BoñHbi TynbCKHií na- 
TpOHHblÜ 33BOA nOCTaBMB pOCCMHCKOÍÍ apMMM OKO- 
no 25% ecex naipoHOB, waroroBneHHbix OTenecr- 
BeHHblMM 3aB0AaMM.

nepsbiM nHTMneTHMM nnanoM npeAycMarpnea- 
aacb KopeHHaa peKOHCTpyKUMA naTpoHHoro npon3- 
BOACisa. Ha naTpoHHOM 3aBOAe aba nsroTOBaeHwn 
rnnb3 k narpoHaM ao KOHua 30-x toaob npnivieHA- 
nacb naiyHb, a Ana M3roTOBneHUA oBononex nynb - 
MenbXMop. 14 ceHTHÓpa 1937 roAa no peweHwo 
npaBMTenbCTBa naTpoHHoe opombboactbo 6bino Bbi- 
AeneHO b caMOCTOAienbHoe npeAnpuATMe. Poct 
oóteMOB npon38OACTBa o6ecneHHBancH 3a chbt co- 
BepiueHCTBOBaHna TexHonornH naTpoHHoro m mhct- 
pyMeHTanbHoro npon3BOACTBa, oóHOBneHMA o6opy- 
AOBaHua m, rnaBHbiM oOpaaoM. 3a caer aBTOMarn3a- 
UHH H MexaHH3aAMH npOM3BOACTB6HHblX npoqeccoB.

C nanana BenuKOií OTenecTBeHHOíi BOüHbi m ao 
oktaópa 1941 roAa 33boa SecnepeSoüHO CHaOxan 
rppoHT SoeBbiMM narpOHaMM. B 0K™6pe 1941 roAa 
npeAnpuATHe asaKywpyeTca na y pan.

B HOfl6pe-AeKa6pe 1941 roAa nepeA TynbCKMM 
narpoHHbiM 33boaom 6bina nocTaBneHa aaAana - b 
KOpOTKMÜ CpOK BOCCTaHOBHTb npOH3BOACTBO ÓOe- 
npMnacoB aba Haiueü apMwn.

C poACTeeHHbix npeAnpMBTUM 6bino OTrpyxeHO 
MMHMManbHoe KonuiHecTBO oSopyAOBaHua no npo- 
M3BOACTBy naTpoHOB 7,62-mm, HHCTpyweHTa, Maie- 
pnanoB, h b anpene 1942 roAa 33boa BHOBb oct>opM- 
naeTca ksk cawocTOATenbHoe npeAnpMAine, b 1942 
roAy óbino BbinymeHO 6onee 100 Tbic. naTpoHOB, k 
KOHpy 1943 roAa - bonee 388 mah naTpoHOB.

B 1949 roAy 33boa oahmm H3 nepBbix b oipacnn 
npwciynMn k orpaborKe TexHonorwnecKnx npopec- 
COB H3TOTOBneHMH HSTpOHOB H3 SBTOMSTHHeCKMX 
POTOPHMX AHHMAX (AP7I).

B 1959-1965 roAax co3AaeicA KOMnneKCHO-aB- 
TOM3TU3MpOB3HHOe npOM3BOACTBO CTaBbHblX THnb3.

B 1971 roAy 3a BHeApenne hobow rexHWKM 33boa 
narpaxAOH Opaohom TpyAOsoro KpaCHOro 3H3M6HM.

B 1973 roAy nepBbiM b OTpacnn aaeoA ocbowi 
npou3BOACTBo 5,45-mm naTpoHOB aba aeroMara 
AK-74 h eran 6a3OBbiM b orpacnn no OTpaóoTKe Tex- 
HonorMHecKoro npouecca stmx naTpoHOB.

B 1974 roAy 3aKOHHH/iaCb peKOHCTpyxitnA npo- 
KaTHoro npon3BOACTBa w 6bin nonyHen nepBwñ 6m- 
Merann m6toaom xonoAnoro nnaKMpoBaHMA.

B 1991-1997 roAax OAO «Tf13» ocBon.no HOBoe 
HanpasneHMe - npoH3BOACTBO naTpoHOB aba cnop- 
TMBHO-oxoTHMMbero opyxnA ((ICO). nCO TynbCKOro 
np0H3B0ACTsa H3BecTHbi h peanH3yiOTCA 3a py6e- 
xom noA ToproBoñ MapKOÜ WOLF.

Tula Ammunition plant 
(joint stock company)

The history of the Tula ammunition plant dates back to 
1880, when Emperor Alexander II approved the regulation of 
the military council to erect an ammunition plant with involve­
ment of private business on May 17. The plant was ready to 
operate as early as 1880, and inked its first contract with the 
main artillery department on 210 million rounds to be sup­
plied to the Armed Forces within seven years.

In 1882 the plant reached its maximal production 
rates, making 30 million rounds a year.

In 1886 a brass rolling mill and a copper foundry were 
built to satisfy the needs of round production line in full.

During WWI, the Tula ammunition plant supplied the 
Russian army with over 25% of all rounds made in coun­
try during that period.

The first five-year production plan provided for a con­
siderable reconstruction of the plant. Before end of 1930s 
the plant used brass to make round cases, and cupron­
ickel as bullet coating. On September 14,1937 pursuant 
to a governmental resolution the ammunition production 
line was separated to be an independent entity. The 
growth of production rates was achieved through the 
improvement of technologies and renewal of equipment, 
as well as through introduction of automated processes.

From the beginning of the Great Patriotic War in June 
1941 and all the way through to October that year, the plant 
ensured uninterrupted supplies of ammunition to the front­
line units, but in October it had to move to the Urals.

In November and December 1941, the plant was 
assigned the mission to shortly resume the production 
of ammunition for the Armed Forces.

Minor help was provided to the plant by other enter­
prises of the industry, who themselves suffered from 
shortfalls of equipment, but in April 1942 the plant man­
aged to show its might as a self-sustained company and 
released over 100,000 rounds, while the figure 
increased to 388 million by the end of 1943.

In 1949, the plant was one of the first in the industry 
to take up production of rounds with the help of auto­
mated rotary lines.

In 1959-1960, an automated line for steel case pro­
duction was introduced.

In 1971, the plant was conferred the Order of Red Banner 
of Labor for the introduction of new production techniques.

In 1973, the plant was the only one who had started 
making 5.45 mm rounds for the AK-74 assault rifle, 
and later become the prime supplier of such rounds, 
and developer of technologies for their production.

The reconstruction of the rolling mill was completed 
by 1974, which also saw the production of first com­
pound metals by cold cladding.

In 1991-1997, the plant put into production its new 
cartridges for sporting and hunting weapons, which are 
well-known and sold in foreign countries under the 
trademark WOLF.
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OTKpbITOe aKljMOHepHOe o6u|eCTBO 

«OnbiTHoe KOHCTpyKTopcKoe 6iopo 

«HoBaTop»

Novator experimental design bureau

OnbiTHoe xoHCipyxTopcxoe 6iopo «HoBaiop» 
MMeeT 6o/ibiuoüí ontir cosabhma paxei pasnuMHoro 
Ha3HaHeHM9 ana BoopyxeHMB noABOAHbix boaok m 
HaaBOflHbix xopaôneùi BoeHHO-Mopcxoro <t>noTa.

B passarne aioro HanpasneHnsr paapaóOTaHbi 
CMCTeMbi «Club-S» ana soopyxem-ta hoaboahbix no- 
Aox m «Club-N» ah« Boopyxenus hbaboahbix xopab- 
neü b MHTepecax uHocTpaHHbix aaKaanuKoe.

CucTeMbi «Club-S» u «Club-N» hmciot eAUHbie 60- 
eBbie cpeACTBa n oinnHaroTca ToribKO HaawMneM b co- 
ciaee cncTeMbi «Club-N» yHn<t>npnpOBaHHbix nycxo- 
Bbix ycTaHOBOK HaABOAHbix xopaóneü, a Taxxe komo- 
aeKTaiiMeü paxeTipaHcnopTHO-nycxoBbiM ciaxaHOM, 
obecneHUBaiomuM mx CTapT H3 nycKOBbix ycTaHOBOx.

CucTeMbi «Club-S» m «Club-N» npeAHasHaHeH« 
Ana nopaxeHMA HaABOAHbix Kopabaeü m noABOAHbix 
aoAOK paaaMHHbix xnaccoB m tmoob b ycaoBwax or- 
Hesoro M paAwoaaeKTpoHHoro npoTuBOAeCicTBwa, 
HaaeMHbix CTauMOHapHbix n orpaHuseHHO roabmx- 
Hbix ueneri c sapanee n3BecTHbiMw xoopAMHaTawu.

Boeßbie cpeACTBa cmct6m BxnionaioT ipn runa 
pasawHHbix no HasHaneHwo paxei:

-3M-543, 3M-5431;
-3M-143;
- 91P31,91P32.
npoTMBOKOpaßeabHas paxeia 3M-543 coctomt 

u3 CTapTOBOñ ciyneHH, xpbmarou AO3ByxoBOñ hm3- 
xoneiauteM MapweBOM ciyneHM m HH3KoneT9meñ 
CBepx3ByK0B0ü öoesoü ciyneHH.

flan pa3MeiAeHM9 Ha Kopabaax waaoro B0A0M3Me- 
AieHwa, a Taxxe b yxopoHeHHbix TopneAHbix annapa- 
Tax b cocraB cncieM exncaeHa npoiMBOxopaöenbHan 
paxeia 3M-5431, cocToamaa m3 ciapiOBOü m xpbina- 
iom AO3ByKOBOü MapweBOH CTyneHeü. Ho cpasHeHnio 
c 3M-543 OHa UMeei öoabiuyio Maccy öoeBoü aacin.

Kpbiaaiaa paxeia 3M-143 npeAHasHaaena Aaa no- 
paxenna HaseMHbix ueaeü m coctomt m3 ciapiOBOi/i m 
Kpbiaaioñ AOSByKOBOñ HMaxoneiaiueü MapweBOM ciy- 
neneü. Eopiosaa cucieivia ynpasaeHna paxeibi wMeei 
8 CBoeM cocíase SapoBbicoiowep, obecneanBaioiUHÜ 
noaei b pexmvie orubaHua peabe<t>a MeciHocin, a iax- 
xe cnyiHMKOByio HaBmauMOHHyio cncieMy.

SaaauciMHecKMe paxeibi 91P31 cucTSMbi «Club-S» 
m 91 P32 cncTeMbi «Club-N» c oiAeaaeMoii caMOHaso- 
Aatueñca hoaboahom paxeioii, uMeiotueñ b cborm co­
cíase rnApoaxycTnaecKyio roaoBKy caMonaseASHua, 
npeAHasHaaeHbi Aaa nopaxenwa nOASOAHbix hoaox.

Paxeibi 91P31 m 91P32 oiauaaiOTCa Tonbxo koh- 
CTpyKiineü ciapTOBoro Asnraieaa.

Bee paxeibi cucieivibi «Club-S» ciapiyioi H3 
imaTHbix TopneAHbix annapaioB n/1, a cucieMbi 
«Club-N» - M3 yHM0MAMpOBaHHblX OyCKOBblX yCT3H0- 
BOK HaABOAHbix Kopaóaeñ.

npeACiapTOBaa noAroiOBxa paxei, <tx>pMMpOBaHne m 
bboa noaeiHoro saAanna ocymecisaaioTca ynnsepcaab- 
HOM KopaóeabHOM CMCTeMOM ynpasaeHMa cipenböoM.

Bxoahiamm b cocías CMCieMbi yHMBepcaabHbiñ 
xoMnnexc HaseMHOro obopyAOBaHMa obecneHMsaei 
peraaMeHTHoe obcnyxneaHMe paxei m mx noAioios- 
xy X BbiAaae Ha HocMienM.

Haanane b cocíase CMCieMbi paxei passMHHoro 
Ha3HaaeHMa, a Taxxe eamHan yHwsepcaabHaa xopa- 
ßeabHaa aacib no3BOaaK>T Bapsnposaib SoexoMn- 
aexT paxei Ha HOCMTeaax s sasMCUMOCin ot nocia- 
BaeHHOM 3aAaaM m xoHxpeiHOü Sogbom obciaHOBxn.

The Novator experimental design bureau boasts 
wealth of experience in building various purpose missile 
systems for service with the Russian Navy. In addition to 
those it has developed the Club-S and Club-N systems 
to arm export versions of subs and ships respectively.

The same missiles are fired from both, with the main 
distinction of the Club-N being the standardized sur­
face ship launcher and transportation and launch jack­
ets added to the missiles.

The Club family is intended to counter surface ships 
and subs of various types and classes in adverse fire 
and electronic countermeasure environment, and is 
also effective against stationary and limitedly mobile 
targets with known coordinates.

The family launches three types of missiles, including:
-3M-54E, 3M-54E1;
-3M-14E;
-91RE1.91RE2.
The 3M-54E antiship missile is made of a booster 

stage, a subsonic low-altitude finned sustainer and the 
supersonic low-altitude warhead.

To equip small displacement ships, and to allow firing 
from shortened torpedo launchers, the 3M-54E1 mis­
sile was developed, with a booster stage, a subsonic 
finned sustainer and a heavier warhead as compared to 

naBen KaMHee, 
reHepanbHbiM xoHCTpyxiop

Pavel Kamnev,
Designer General

the baseline version.
The 3M-14E cruise missile is designed to 

destroy land targets and consists of a 
booster stage and a subsonic low-altitude 
finned sustainer. The airborne control sys­
tem of the missile incorporates a barometric 
altimeter that ensures its terrain following 
capability, and a satellite navigation system.

The 91 RE1 and 91RE2 ballistic missiles 
of the Club-S and Club-N respectively have 
detachable underwater sub-missiles 
equipped with the hydro acoustic homing 
warheads, and are designed to destroy submarines. In 
fact, the two have very much in common and differ with 
the designs of boosters.

All Club-S missiles are normally launched from original 
torpedo launchers of in-service submarines, while the mis­
siles of Club-N from standardized ship-deck launchers.

Pre-flight preparation and installation of flight mission are 
provided by the standard shipborne fire control system.

The systems also comprise standard ground mainte­
nance equipment for preparation of missiles before 
they delivered to the carrier vehicle.

Owing to the variety of missile types and the standard 
shipborne launching equipment, carrier vehicles can 
diversify the ammunition load depending on the task 
and the situation. Poccmh, 620017, 

r. EKarepuHOypr, 
npocn. KocMonaBTOB, 18 
Ten.: (3432) 35-74-87. 
64-10-00
<DaKC: (3432) 34-44-97 
E-mail: novator@mail.ur.ru

18. Prospekt Kosmonavtov, 
620017 Yekaterinburg, Russia 
Tel.: +7-3432-35-74-87, 
+7-3432-64-10-00
Fax: +7-3432-34-44-97 
E-mail: novator@mail.ur.ru
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O6uiecTBo c orpaHimeHHOH oTBeTcrseHHocTbio
«HRO «PesepB»

Rezerv research 
and production association (Ltd.)

ÆneKcaHAp KyqbiH, 
reHepanbHbiü AMpexTop

Alexander Kutsyn,
Director General

<t>MAMnn floropenoB,
rnaBHblii XOHCTpyXTOp

Filip Pogorelov,
Chief Designer

Poccwì, 140185, 
MocKOBCKan o6n., 
r. >KyKOBCKnH-5, a/ft 657 
TeB./<paKc:(495) 741-79-26

P.O. Box657, 
¡40185 Zhukovsky-5, 
Moscow Region, Russia 
Tel./Fax: +7-495-741-79-26

OómecTBO c orpaHnHeHHOii OTseTCTBeHHOCTbio 
«HDO «Peseps» opraHM3OBano b 1992 roAY

OCHOBHbIMM BMßaMM ero AOATeAbHOCTM abaakttca:
- paapaóoTKa nepcnexTMBHbix aneprocöeperaio- 

iamx TexHonornii ABMTeAbHOro xpaneHMA Boopyxe- 
hma m BoeHHOü tbxhmkm (BBT) peaepsa;

- paapaóoTKa, npowaeopcTBo, axcnnyaTapMA m 
peMOHT aBTOMaTM3MpOBaHHblX XOMHAeXCOB AAM- 
TenbHoro xpaneHna BoopyxeHMA m BoeHHOM tbxhm- 
xm peaepsa b xoHTpoAMpyeMbix m ynpaBAaeMbix 3a- 
lAMTHblX cpepax.

Do cymecTBy oho abmaocb nepawM npeAnpMATM- 
ew oieMecTBeHHoii npoMbiwAeHHOCTM, cnennann- 
awpyioinMMCA Ha aahhom TeMaTMxe.

C Havana CBoero cosashma «HflO «PeaepB» Barino 
Kypc na paapaóOTKy nepcnexTMBHbix rexHonomii 
AnwTenbHoro xpaneHMA BBT, b tom h nene aenaunoH- 
Hbix cpeACTB nopaxeHMA, óaaupyiomMxca na mc- 
nonbaoBaHMM KOHTponnpyeMbix m ynpaenseMbix 3a- 
muiTHbix epea (ocyweHHOro Boaayxa, BaxyyMa, 
UHepTHOÜ Cpeflbl) M TeXHHHeCKMX TpeÓOBaHMM K aB- 
TOMaiMsnpoBaHHbiM KOMnneKcaM peannaapnn yex- 
Honornü, a Taxxe Ha oueHxe bo3moxhoct6m OTene- 
CTBeHHOü npoMbiwneHHOCTM no co3flaHnio TaxMX 
KOMnnexcoB n 34><t>eKTMBHOc™ mx npMMeHeHMA npM 
xpaHennM cymecTByramux m nepcnexTMBHbix oöbex- 
TOB BBT, a Tairxe aBMauMOHHbix cpeACTB nopaxeHMA.

B cboom npaxTMHecxoii AeaTenbHocTM «HÎ1O «Pe- 
3epe» pyKOBOACTByeTca KOHuenpHeui oSecneneHns 
xu3HeHHoro piuma npoAyxAMM: «UccneAOBaHwe m 
oôocHOsaHne paapaóoTKn - paspaóOTxa - npoM3BOA- 
CTBO - aKcnnyarapnn - peMOHT». 3a npouieAUJMM ne- 
pnoA BpeMeHM cnepnanncTaM ypanocb paapaßoraTb 
TexHonornio n TexHiinecKne rpeßoBamiA k nepenex- 
TMBHblM aBTOMaTH3MpOBaHHblM XOMHneXCaM AOMTenb- 
Horo xpaneHMA BBT b 3aipnTHbix epepax (ocyuieHHOM 
BO3Ayxe), xoTopwe abmamcb ochobom Ann paapaöOTxn 
TT3 Ha BbinonneHHbie m BbinonnseMbie OKP b wHiepe- 
cax MO P<t>. An« BbinonneHMA OKP no paapaöoTxe Ta- 
xmx xoMnnexcoB 6biam npnBneneHbi m APyrne npeA- 
hpmatma OTeiecTBeHHOii npoMbituneHHOCTn,

«HnO «PeaepB» cnepnannanpyeTca Ha paapaöOTxe n 
npon3BOACTBe aBTOMaTH3MpOBaHHbix xoMnnexcoB aam- 
TenbHoro xpaneHMA BBT b tom nwene - aBTOMaTManpo- 
BaHHbix CMCTeM xohtpoaa m ynpasAeHMA napaMerpaMU 
aamMTHOM cpeAbi. K HacTOAUxeMy BpeMeHM paapaboTa- 
Ha xOHCTpyxTOpcxan AOxyMeHTapMS m MaroTOBneHbi 
onbiTHbie oöpaapbi aBTOMaTManposaHHbix cpeACTB aam- 
TeAbHoro xpaneHMA Ann paannHHbix bmaob BBT. Paapa- 
öoTaHHan aeroMaTusupoBannaA CMCTeMa xohtpoaa m 
ynpaBAeHMA (ACKY) npMMeHMTeAbHO x xoMnaexcy rpyn- 
noBOro xpaneHMA 5TBT (KTX-BTBT) ycneiuHO npowna 
rocyAapcTBeHHbie McnbnanMA b pa3AMHHbix xammbtm- 
hcckmx ycAOBMAx Poccmm m npuHATa Ha CHaôxeHne Bo- 
opyxeHHbix CMA P<T>. K nacTonipeMy BpeMeHM coaAaHa 
OTenecTBeHHan MHcjjpacTpyxrypa cepMMHoro npoM3- 
BOACTBa aBTOMaTM3MpOBaHHblX CpeACTB AAMTeAbHOTO 
xpaneHMA BBT. Do cbomm xapaxrepMCTMxaM ACKY He 
MMeeT aHanoroB. flepBbie ACKY cepMMHoro npoM3BOA- 
CTBa, co3AaHHbie «HITO «Peaepa», naxoA^TCA yxe Ha 
peHTpanbHbix 6aaax peaepBa TanxoB.

B HacTOmpee BpeMn npeAnpMATMe aaHMMaeTcn 
Taxxe m paapaöoTxoii MHAMBMAyaAbHbix TexHMne- 
cxmx cpeACTB repMeTMaapMM oßtexTOB BTBT Ha ot- 
xpbiTOM nnomaAxe.

The Rezerv research and production association was 
incorporated in the form of a limited company in 1992, 
and its priority domains since that time have been as 
follows:

- development of new generation energy saving tech­
nologies for long-term storing of weapons and materiel;

- development, production, maintenance and repair 
of automated military hardware long-term storing facili­
ties in controllable protective media.

In fact, the association was one of the first enterpris­
es in the Russian defense industry, specializing in these 
systems.

Since its foundation the Rezerv association has been 
elaborating technologies of long-term storing of military 
hardware, including aircraft weapons. It makes use of 
controllable protective media, including dry air, vacuum 
or inert media, and technical solutions, coupled with 
due assessment of capabilities of the Russian industry 
to build systems with such specifications, and evalua­
tion of their effectiveness for storing in-service and 
future weapons and materiel.

The main principle the Rezerv association follows in 
its work to ensure reliability and long service life of its 
products is the reasonable succession of research, 
development, production, maintenance and repair 
phases. During the recent years, specialists of the 
association have managed to draw up operational 
requirements to the advanced systems of long-term 
weapon storing in the interests of the Russian Defense 
Ministry. It is also noteworthy that other enterprise in the 
sector provided a tangible contribution to the develop­
ment.

In addition to its priority domain, which is automated 
long-term weapon storing facilities, the association also 
deals with automated protective media parameter con­
trol systems. Design documentation for such systems 
has been developed and experimental versions assem­
bled, which passed official trials with flying colors in dif­
ferent climatic conditions, and then were adopted for 
use in the Russian Armed Forces. Moreover, infrastruc­
ture has been developed in Russia for mass-production 
of automated long-term weapon storing facilities, which 
are renowned for having no rivals in the rest of the 
world. The first production systems of the association 
have already been put in operation at reserve tank stor­
ing bases.

The enterprise is now involved into the development 
of individual sealing means for military hardware stored 
outside.
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O614GCTBO C OrpaHKHCHHOH OTBeTCTBCHHOCTbK) 
«rn «cnEuiviET»

Spetsmet state company (Ltd.)

npeanpujiTMeM OOO «rn «CneuMeT» paspabOTa- 
Ho n nocTaeneHO na cepwüHoe hpohsboactbo kom- 
naKTHoe oôopyaosaHwe aha paccHapAxeHMA 6oe- 
npnnacoB, npeftHaaHaneHHoe aba npuweHeHMA Ha 
6a3ax n b apcenaaax MnHncTepcTsa oóopOHbi PO.

«m «CneqMei» paapaóaibiBaeT oôopyaoBaHne c 
yseTOM TpeôoBaHMM 3axa3HMxa, M3roTaBnMBaeT ero 
h KOMrmeKTyeT CMCTeMoû ynpaBneHMA u Bcnowiora- 
TenbHbiM oôopyflOBaHMeM. CpoK nocTaBKM b 3asn- 
CHMOCTM OT KOMnneKTapMM flo 3 MecApeB. B rene- 
Hwe He bonee 30 Aneü npon3BOAHT iue<t>MOHiax h 
nycKOHanaflOHHbie paboïbi b npon3BOACTBeHHbix 
noMemeHUAx 3axa3Mnxa, a raxxe rapaHTuüHoe ob- 
cnyxMBaHue.

K HacTOAiaeMy BpeMeHn b abbatm apcenanax TPAY 
MO P<t> 0praHM30BaHbi npoMSBOACTBeHHbie ynacTKU, 
ocHameHHbie 3THM obopyAOBanneM aaa paccnapn- 
xeHWA apmnnepHMCKMX boenpwnacoB, b oahom h3 
hmx - ronoBHbix MacTeùi peaKTMBHbix CHapAAOB.

Spetsmet is the prime developer and manufactur­
er of compact equipment for ammunition disassem­
bling, which is used at storing bases and arsenals of 
the Russian Defense Ministry.

AnecaHAP Knpnnnoe, 
renepanbHbiii AnpeKTop

The company develops equipment with due 
account of client’s requirements, builds it and equips 
with all requisite control and auxiliary systems. 
Depending on configuration, it normally takes up to 
three months to deliver a complete set of equipment 
to the customer. Installation and putting in operation 
will take another 30 days at the most. We also provide 
after-sale services.

As a matter of fact, nine arsenals and storing 
bases of the Russian Defense Ministry’s main rocket 
and artillery directorate now operate artillery ammu­
nition and rocket warhead disassembling lines 
equipped with the systems of the company.

Alexander Kirillov, 
Director General

flocTnxeHMA 000 «m «CnepMer» b obnacrn yrn- 
nn3aunM boenpnnacoB OTMeneHbi awobomom 1 cie- 
neHM Ha 3-ü MexayHapoflHOw BbicTaBxe-KOHrpecce 
«BbicoKMe TexHonormi. HHHOBauwn. Hhb6Cth- 
qnn-98» (CaHKT-neTepOypr), a raxxe noompmenb- 
HbiMM AwnnoMaMM Ha MexayHapoflHbix BbicTaBKax h 
canoHax «PaïuH axcno apMC-2002» (Huxhum Tarun), 
«MHTepnonnTex-2003» (MocKBa), IMDS-2003 
(CaHKT-neTepôypr). Ha BbiCTasxe «HHiepnonw- 
îex-2004» ManoraSapnTHaA yciaHOBKa no H3BneHe- 
hwo TpoTunoBoro sapAfla w3 boenpwnacoB bbina 
npoaeMOHCTpnpoBana b asmctbhm.

npeanpHATMe «m «CneuMer» nonyHMno npaBO Ha 
aKcnopT KOMnnexca obopyAoeaHHA no paccnapn- 
xenmo w yTnnu3aunw boenpmacoB rpornnoBoro 
CHapAXeHMA.

The achievements of the company in ammunition 
disposal and demilitarization have earned the 1st 
degree Diploma at the 3rd international exhibition 
and conference on high technologies, innovations 
and investments, held in St. Petersburg in 1998, as 
well as honorary diplomas at Russian Expo Arms 
2002 show in Nizhny Tagil, Interpolitex 2003 exhibi­
tion in Moscow, and IMDS 2003 show in St. 
Petersburg. By the way, the small-size unit for draw­
ing TNT charge out of ammunition was showed in 
operation during the Interpolitex 2004 show.

The Spetsmet company was recently granted the 
right to export its equipment for ammunition demili­
tarization and disposal.

Poccwa, 140056, 
r. flsepxuHCKHM, MocKOBCKan 
o6n., yn. AaepxMHCKae, 16 
Ten. /cpaKc: (495) 554-38-59 
E-Mail: gpspecmet@mail.ru

16, Dzerzhinskaya Str.,
140056 Dzerzhinsky.
Moscow Region, Russia
Tel. /Fax: +7-495-554-38-59
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O611|eCTBO C OrpaHHHCHHOK OTBeTCTBeHHOCTblO

«HI1O «nporpecc»

Progress research 
and production association (Ltd.)

BnaAuiMuip rioneTaee, 
reHepanbHbiii anpeKTop,

Vladimir Poletayev, 
Director General

Mwxann Apohob, 
maBHblM KOHCTpyKTOp

Mikhail Dronov, 
Chief Designer

OömecTßo c orpaHnneHHOii oiBeiCTseHHOCTbio 
«HDO «Dporpecc» 6bino opraHH3OBaHO b 1993 rofly 
c penbio oGecneneHMA paspaGoTKM aBTOMaTH3npo- 
BaHHbix cpeflCTB annTeribHoro xpaneHMA Boopyxe- 
hma m BoeHHOii tbxhmkm (BBT) peaepBa. Oho abm- 
nocb oahmm M3 nepBbix npeAnpMBTuti OTeieciBeH- 
hoü npOMbiiuneHHOCTM, cnepnann3npyioii4nxca Ha 
paspaGoTKe m npoM3BOACTse aBTOMaTM3MposaHHbix 
cpeflCTB ßnnTenbHoro xpaneHMA BBT.

«HflO «nporpecc» Bnepsbie BbinonHena mbxbm- 
AOBaA HayrHO-nccneflOBarenbCKaa paGora b MHie- 
pecax MO P<T>, nocesiineHnaii paapaGorxe nepcnex- 
TMBHbix rexHonornii m aBTOMaTU3npoßaHHbix 
cpeACTB iuinreribHoro xpaneHMA BBT. PesynbTaTbi 
stom paGoTbi abm/imcs ochobom Ana paspaGoTKM 
TexHHHecKMx TpeGoeaHnri m TaKTHKO-rexHWHecKMx 
3a/iaHnü Ha paspaGoTKy KOMnneKCOB MHAMBMAyanb- 
Horo u rpynnoBoro xpaneHMA BBT, b tom nncne 
asnapMOHHbix cpeACTB nopaxeHMA, co3flaHHbix m 
co3flaBaeMbix npoMbiwneHHOCTbio Poccmmckom <be- 
aepaiinn. «HnO «nporpecc» HenocpeacrBeHHO 3a- 
HMMaeiCH paapaGorKon m opomsboactbom aneKipo- 
cmctbm KOMnneKCOB xpaneHMA, KOTopbie abbaiotca 
oahom M3 BaxHenwMX mx cocTaBHbix aacreM.

Ana BbinonHeHMA yxaaaHHbix paGoT GbinM npMBne- 
MeHbl BblCOKOKBanM<J>MUMpOBaHHbie CneqMariMCTbl B 
oGnacTM cosaohma, MOAepHMsaqMM, peMOHia m axc- 
nnyaTauMM aBMapMOHHOM m ApyroM toxhmkm, b tom 
HMcne BoeHHoro HasHaMeHMA. CoTpyAHMKaMM «Hno 
«nporpecc» BnepBbie b Poccmm GbiriM npoBeAeHbi 
paCHeTbl no OÔOCHOBaHMIO cjîyHKqMOHMpOBaHMA Bbl- 
coKOHanopHOM ycraHOBKM ocyweHMA B03Ayxa, oc- 
HOBaHHOü Ha npMHpMne «BbiMopaxMBaHMA BnarM».

K HacTOAiAeMy MOMenry «HnO «nporpecc» paspa- 
6oTa.no KOHCTpyKTopcKyio AOKyMewauMio Ha nynuTbi 
ynpasneHMA peXMMSMM <J>yHKqMOHMpOBaHMA BblCO- 
KOHanopHbix ycTaHOBOK ocyweHMA BO3Ayxa m Ha cmc- 
TBMbl aneKTpOCHaGxeHMA aSTOMaTM3MpOBaHHb!X 
KOMnnexcoB xpaneHMA aBMaqnoHHbix cpeACTB nopa­
xeHMA (ACn) M M3rOTOBM7IO MX OOblTHbie oGpaspbi, 
KOTopbie ycnewHO npoiunM focyAapcTBeHHbie Mcnbi- 
TaHMA b cocTaee rexHonorMHecKMx amhmm rpynnoBO- 
ro xpaneHMA GpoHeTaHKOBoro BOopyxeHMA m toxhmkm 
(BTBT) m aBTOMaTM3MpoBaHHoro KOMnneKca xpane- 
HMA ACn. OnbiTHbiii oGpaaeq nynbra ynpasneHMA b 
cocTaee BbicoKOHanopHOM ycTaHOBKM ocyweHMA 
npMHAT Ha CHaGxeHMe BoopyxeHHbix cnn P<J>.

npOBOASTCA MCcneAOBaHMA no pa3pa6oTKe toxhm- 
necKMx cpeACTB repMeTM3apMM (MHAMBMAya/ibHbie rep- 
MeTMHHbie TeHTOBbie yxpblTMA) BTBT npM MX XpaHeHMM 
Ha OTxpbiTOM nnowaAKe. Oahmm m3 nepcneKTMBHbix Ha- 
npaaneHMM, HaAKoropbiM paGoraiOT corpyAHMKM «HnO 
«nporpecc», ABAAeTCA co3AaHMe rexHonorMM m 
cpeACTB AnMTenbHoro xpaneHMA BBT b bsothom cpeAe.

The Progress research and production association 
was incorporated as a limited company in 1993 to 
develop systems of automation for long-term 
reserve weapon storing, and was one of the first 
enterprises of the Russian defense industry to put 
such systems in mass-production.

Progress is also known to be the first who carried 
out an interagency research program in the interests 
of the Russian Defense Ministry in order to improve 
technologies and automated systems of weapon 
storing facilities. The program’s main results were 
laid in the groundwork of specifications requirements 
to the developments of individual and group weapon 
storing systems, including those of air-launched 
weapons in inventories of the Russian Federation’s 
Armed Forces. Progress is also the prime developer 
and manufacturer of electric systems for storing 
facilities, which are reputed to be very much impor­
tant components of any warehouse.

The association employs talented and skilful pro­
fessionals experienced in research, development, 
modernization, repair and operation of aircraft and 
other systems, including defense equipment of all 
kinds. Its specialists were the first in the Russian 
Federation to assess the required parameters of oper­
ation of a high-pressure moisture-freezing air drier.

As of now, the Progress association has drawn up 
design documentation for control panels of high- 
pressure air driers and electric power supply systems 
of automated aircraft weapon storing facilities, and 
assembled their experimental versions, which passed 
official tests installed in automated armored vehicle 
and aircraft weapon storing facilities. The systems 
were adopted for use in the Russian Armed Forces.

The association is now involved in a number of 
research and development projects envisaging the 
development of sealing tents for combat vehicles 
and materiel stored outside. One of the most promis­
ing directions in this domain is the technology of 
long-term storing in nitrogen medium.

Poccmh, 140185, 
r. TKyKOBCKnH-5 
Mockobckom o6n., yn.
MatiKOBCKoro yj. 22/84 
Ten.: (495) 556-66-51

22/84, Mayakovskogo Str., 
140185 Zhukovsky-5, 
Moscow Region, Russia 
Tel.: +7-495-556-66-51
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3aKpbiToe aKifMOHepHoe o6ii|ecTBo
«KjIMMOBCKHM UlTaMnOBOHHblH 33BOA»

Klimov pressure molding plant 
(Closed JSC)

3AO «KaMMOBCKMÌÌ UTaMnOBOHHblii 3aBOfl» Bbiny- 
CKaei ujnpoKyK> HOMeHKnaTypy M3AenwM: ot nynb n 
naipoHOB BbicoKoro K/iacca no nHeBMaTMMecKnx 
nynb aba pa3BaeKaTenbHOii cipenbSbi. Kammobckmìì 
iiiTaMnOBOHHbiii saBOAOCHOBaH b 1936 roay. TpyAO- 
80Ù noflBHr KonneKTMBa b BoeHHbie roAbi bbicoko 
oiieHM/io npaBnienbCTBo, narpaAWB ero opaohom 
“OTeMecTBeHHOù bomhw 1 cieneHM».

KoMnaeKCHoe aBTOMaTH3npoBaHHoe npon3- 
boactbo «MoAynb», ocHatueHHoe aBTOMaiMHe- 
CKWMM pOTOpHbIMM AMHHAMM (AP/1), BBeASHO B 
AeiiCTBue b 1974 roAy- ABTOMaTM3wpoBaHHoe 
npOM3BOACTBO C HpUMeHeHMeM pOTOpHbIX nUHnCi 
MCKnioHaeT pyHHoii TpyA, noBbimaei KanecTBO 
npoAyxunn. PoTopHbie auhhh no3BonniOT aBTO- 
MaTManpoBaib npOM3BOACiBO no HenpepbiBHOMy 
puKny n3roTOBneHMB M3Aenwii. ripu otom coBMe- 
maioTCA ipaHcnopTHbie n TexHonornqecKwe one- 
papnn, sa cneT 3Toro AocrnrHyia Heo6xoAHMaA 
npon3BOAHTenbHOCTb TexHonoruHecKoro oSopy- 
AOBaHna npu oSecneMenun bmcokiix noTpeów- 
renbCKHX CBOÙCTB M3Aennii. PoropHbie amhmh 
MMeiOT BCTpoeHHblii aBTOMaTUAeCKMM KOHTponb 
(okoao 30 napaMGTpoB), KOTopbiii oOecneMMBaeT 
BbicoKyio HaAexHOCTb u3AennCi.

Ha 6a3e APT) aaeOA BbinyCKaer Sonbtuyio raMMy 
narpOHOB pa3/inHHoro HasnaaeHua, Cneunannanpy- 
eTCA Ha Bbinycxe narpOHOB KannSpa 7,62x39 o6pa3- 
pa 1943 roAa, cnoprnBHO-oxoTHHHbHx narpOHOB Ka- 
An6pa 7,62x39 mm (.310) c nyAAMM Maccoii 8 r, 9 r, 
10 r, npeAHa3HaaeHHbix aaa crpeAbóbi M3 Hape3H0- 
ro opyxnA npu npOMbicnoBOù oxoie m narpOHOB 
cneiina/ibHoro HaananeHnn.

HpeAnpuATwe abaagtca bgaviawm b Poccmm no 
npon3BOACTBy nynb aba cnopTMBHoro HHeBMaTMMe- 
CKOro opyxHA KanuiSpa 4,5 mm (.177), npeAHa3Ha- 
aeHHbix aba CTpenbSbi M3 ueneebix cnopTMBHbix 
OHeBMaTMHeCKMX BMHTOBOK U nMCT0A6T0B.

3AO «Kaumobckhm ujTaMnoBOMHbiìi 3asoA’> - 
npeAnpMATMe BblCOKOTOAHbIX U BblC0K03<jxt>eKTMB- 
Hbix TexHonorMM. CepbesHbie 3K0H0MMHecKne npe- 
o6pa3OBaHHA b cTpaHe, HanMHMe cospeMeHHbixTex- 
HonorMii, MoiAHoro MHTenneKTyanbHoro noTeHqna- 
na h coauahoìì npon3BOACTBeHHOii 6a3bi Ha npeA- 
npMATMn cnocoócTByioT pacujwpeHmo acaobbix n 
TOprOBbIX CBA36M C 3apy6eXHblMM $MpMaMU, CO3- 
AaHwo HOBbix bwaob roBapoB M peaan3ai4Mn MX Ha 
OTeaecTBeHHOM m MnpoBbix pbiHKax. 60-neTHHM 
onbiT BbinycKa narpOHOB oosboama bbimtm na Muipo- 
bom pbiHOK u corpyAHuaaTb c Conee asm 20 CTpana- 
mm MHpa: CLUA, KanaAOM, Ky6oM, CTpanaMM 3anaA- 
HOM Esponbl M IOrO-BOCTOHHOM A3MM, CTpanaMM 
SAMXHero 3apy6exbA.

MHOTOneTHHH nOMCK M onbiT HatUMX KOHCTpyKTO- 
poB m AM3aiiHepoB, xopoiuaA 3KcnepnMeHTanbHaA 
Sasa, ujnpoKkie TexHMMecKMe bosmoxhoctm npeA- 
npMATMA, KBanM<t>MAMpOBaHHbie paOOHMe KaAPbl, 
cospeMeHHbie cpeACTBa kohtpoaa - Bee aro nosso- 
nAeT coBepmeHCTBOBaTb KOHCTpyKqnM, TexHMHe- 
CKwe paapaSoTKM m pacniMpATb accopiMMeHT Bbiny- 
CKaeMbix naTpoHOB.

3AO «Kammobckhm ujraMnoBOHHbiid 3aBOA» Taxxe 
BbinyCKaer 3neKTpoKapAnocTHMynATopbi aba neae- 
hma 6one3Heùi cepAua, APoSoBbie m uHAycrpuanb- 
Hbie narpoHbi.

The Klimov pressure molding plant has a very much 
dispersed product mix, ranging from bullets and car­
tridges to pneumatic bullets for entertainment shoot­
ing. The plant was founded in 1936, and the hard labor 
of its employees was highly estimated by the govern­
ment that awarded the Patriotic War Order 1st Grade to 
the enterprise.

In 1974, the plant put in operation the Modul auto­
mated production workshop with automatic rotary lines 
that excluded the use of hand-labor and improved the 
quality of products immensely. Owing to them, the full 
cycle of continuous production became automated, 
with transportation and production processes com­
bined to ensure the requisite productivity level of manu­
facturing equipment and high quality of end-product. 
The rotary lines have in-built automated system to con­
trol about 30 operating parameters, which also adds to 
reliability of products.

The new manufacturing lines were used by the plant 
to release a long model line of various-purpose rounds, 
but it specializes in 1943-type 7.62x39 rounds, and 
7.62x39mm (.310) cartridges for sporting and hunting 
weapons with bullets weighing 8g, 9g and 10g, often 
used for commercial hunting.

The plant is among the leaders in Russia in terms of bul­
let production for pneumatic weapons with caliber 4.5mm 
(.177), fired from pneumatic sporting rifles and pistols.

The Klimov plant has a reputation of an enterprise 
possessing precision and hi-end technologies. Within 
the backgrond of serious economic changes in the 
country, its up-to-date technologies, powerful intellec­
tual potential and manufacturing facilities helped the 
enterprise to expand its business ties with foreign firms, 
develop new types of goods and sell them in Russian 
and international markets. The 60 years of ammunition 
production let the company enter the international mar­
ket and strike partnership with firms from more than 20 
countries of the world, including the U.S., Canada and 
Cuba, as well as from Western Europe, South East Asia 
and the CIS.

The long years of research and the experience of 
designers and developers, combined with experimental 
facilities, bright technological capabilities of the enter­
prise, skillful personnel and cutting-edge quality man­
agement means allow the company to improve the 
design and specifications of its products, and extend 
the model line.

The Klimov plant's other products include electric 
cardio stimulators to treat heart deceases, as well as 
shot-gun and industrial cartridges.

BaCMAMii riOTpMAeHHblM, 
reHepaAbHblM AHpeKTOp

Vasily Potridenny, 
Director General

Poccha, 142080, r. K/ihmobck, 
MoCKOBCKatl 06/iaCTb, 
yji. 3aBoacKaa, A- 2
Ten.: (495) 502-78-00 
<t>aKC: (495) 251-17-81
E-mail: office@kspz.ru

2, Zavodskaya Str.,
142080 Klimovsk,
Moscow Region, Russia
Tel.: +7-495-502-78-00
Fax: +7-495-251-17-81
E-mail: office@kspz.ru
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3aKpbiToe axuMOHepHoe oßujecTBO
«EapHaynbCKMH narpoHHbiìi 3asoA»

Barnaul Ammunition Plant 
(Closed JSC)

Hmko/ism CrenaHOB, 
reHepaabHbiü ßMpeKTop

Nikolay Stepanov,
Director General

Poccnn, 656002, r. Bapnayn, 
yn. Kynarnna. 28 
Ten. : (3852) 77-55-08, 
77-43-91, 77-39-21, 77-06-78, 
77-43-91, 77-16-08 
http://www. ab. ru/~stanok

28, Kulagina Str., 
656002 Barnaul, Russia 
Tel.: + 7-3852-77-55-08. 
+7-3852-77-43-91, 
+7-3852-77-39-21, 
+7-3852-77-06-78, 
+7-3852-77-43-91, 
+7-3852-77-16-08 
http://www. ab. ru/stanok

3AO «EapHaynbCKuñ narpOHHbiM aaeoß» (3A0 
«6R3») nenaeTca oahmm m3 KpynHeüujnx nponsso- 
flmeneüi ßoenpnnacoB b Poccmm.

3AO «5n3» oöpaaoBaHO Ha 6a3e naTpoHHoro 
npon3BOÄCTBa SapHaynbCKoro CTaHKOCipourenb- 
Horo aaeoßa m oönaßaei connßHbiM HayHHO-iexHM- 
hockmm m npon3BOACTBeHHbiM noTeHpnanoM an« 
pa3paóoTKn m n3roTOBneHna mnpoKOñ raMMbi na- 
TpoHOB CTpenKOBOro opyxMA HOBoro noKoneHna.

B flononweHne k wraiHbiM naipoHaM c oßbiKHOBeH- 
HbiMM nynaMM m xonocTbiMM naipOHawn paspaCoiaHbi 
n nocraBneHbi na nponsBOßCTBO HOBbie 6oenpnnacbi 
c noBbiiueHHbiMM TaKTMKo-TexHMHecKMMM xapaKiepn- 
CTHKaMW B Mac™ npoÓMBaeMOCTH MHßnBnayanbHbix 
cpeacTB 3aiunTbi, nerKOo6pa3OBaHHOM m SpoHnpo- 
BaHHOfi rexHMKH: 5,45-mm narpoH c nyneü noBbuueH- 
hom npoÖMBaeMOCTH, MHßeKC 7H10; 5,45-mm narpOH 
c SpoHeSoünoü nyneñ, MHßexc 7H22; 7,62-mm na- 
TpoH o6pa3pa 1943 roßa c 6poHe6oíiHOM nyneü, mh- 
aeKC 7H23; 7,62-mm BMHTOBOHHbiM naipoH c nyneñ 
noBbiiueHHOü npoÖMBaeMOCTH, mhbbkc 7H13.

OßHHM m3 KpynHeüwMx npoeKTOB, peann30BaH- 
Hbix npeanpnaTneM, ciano BHeßpeHMe b npoM3BOß- 
CTBO öoeBbix naipoHOB HATO. 3io 5,56-mm naipoH 
c nyneíí noBbinieHHOM npoÖMBaeMOCTM, MHßexc 
RS 101 M 7,62-mm naipoH c nyneñ noBbimeHHOM 
npoÖMBaeMOCTM RS 51. noKaaaienn 5,56-mm na- 
TpoHOB noBbimeHHOM npoÖMBaeMOCTM, M3roiaßnM- 
saeMbix Ha BP13. 3HaMMienbHO npesocxoflnr noKa- 
3arenM BbinycKaeMbix b Espone 5,56-mm naipoHOB 
c nyneri SS 109 m 7,62-mm c nyneíí R 50.

Hapsßy c pa3BMiMeM npoM3BOßCiBa naipoHOB 
Ooeeoro CTpenKOßoro opyxne, npeßnpMHiMe ocy- 
meciBnaeT pflß nporpaMM MOflepHnaapnn ßna sbi- 
nycKa cnopTMBHO-oxoTHMHbMX naipoHOB, ßOBeaa mx 
raMMy ßo HecKonbKMX ßecaiKOB tmbob, b tom HMCne 
naipoHOB esponeñCKMx m aMepnxaHCKMx ciaHßap- 
TOB, TaKMx K3K 5,56x45 (.223 Rem); 6,16x51 (.243 
Win); 7,62x51 (.308 Win); 7,62x63 (.30-06 Spring); 
9,3x64, HMCToneTHbix naipoHOB 9x19, 9x18, omcto- 
neiHbix naipoHOB TpaBMaiMMecKoro aenciBua xa- 
nnSpa 10x32T m naipoHOB k rnaßKociBonbHOMy 
opyxMio.

OßHMM M3 npoeKTOB, peanM3OB3HHbix npeßnpM- 
aTMeM no 3aKa3y MBA Poccmm, ciano BHeßpeHMe b 
npoM3BOßCTBO paßa naipoHOB DPC c nynaMM hohm- 
xeHHOM pMKOiueiMpyioißen coocoGhoctm ßna bw- 
nonneHMa cnyxeÖHbix saßan.

npoßyKßMa 3AO «BD3» npeßciaßneHa Ha pbiHKe 
ToprosoM MapKOM «Barnaul».

Barnaul Ammunition Plant is one of the larges 
manufacturers of ammunition in the Russian 
Federation.

Formed on the basis of the Barnaul machine- 
building plant, the company has evolved to become 
an industrial giant with brilliant scientific, technical 
and manufacturing capabilities, which it uses effec­
tively for development and production of a long 
model line of rounds fired from new generation 
firearms.

In addition to the ordinary munitions and blank car­
tridges, the company has developed and put in 
mass-production new types of ammunition will high­
er penetration properties, including the 5.45mm 
7N10 armor-piercing round; 5,45mm 7N22 armor- 
piercing round; 1943-type 7.62mm 7N23 armor- 
piercing round; and 7.62mm 7N13 armor-piercing 
rifle round.

One of the most large-scale programs implement­
ed by the enterprise was the introduction of NATO 
standard munitions into production, including 
5.56mm RS 101 rounds and 7.62mm RS 51 rounds. 
It appeared that the specifications of the 5.56 rounds 
made at the Barnaul ammunition plant were much 
superior than those of the 5.56mm SS109 and 
7.62mm R 50 rounds originated in Europe.

Alongside with the production of ammunition for 
combat firearms, the company is running a number 
of modernization programs involving cartridges for 
sporting and hunting weapons, and have expanded 
the model line to several dozen types, including 
European and U.S. standard rounds like 5.56x45 
(.223 Rem); 6.16x51 (.243 Win); 7.62x51 (.308 Win); 
7.62x63 (.30-06 Spring); 9.3x64, 9x19, 9x18 pistol 
rounds, 10x32T non-lethal pistol rounds and car­
tridges for smoothbore guns.

Yet another outstanding program put in action by 
the company in the interests of the Russian Interior 
Ministry was the introduction of PRS rounds with low- 
ricocheting.

The products of the company are sold in the mar­
ket under the trademark Barnaul.



3aKpbiToe aKi|MOHepHoe o6u|gctbo «HaynHO-TexHtmecKnii
KOMflJlGKC «ABTOMaTH3ai4BH M MexaHM3ai|Hfl TGXHOJ1OFHÌÌ»

(HTK «Amgtgx»)

Amctckh NTK (research and engineering complex 
of technology automation and mechanization) 

(Closed JSC)

OcHOBHbiM HanpaBneHMeM aeflTenbHOCTM 3AO 
«HTK «ABTOMaTH3au.nA n MexaHW3au.nA TexHonornü» 
(HTK «AMeTex» - ronoBHoe npeanpnATwe) ab/iactca 
MOAepHH3apna oôbiHHoro paKeTHO-ap™.n.nepnM- 
CKOro h 6oM6oBoro BOopyxeHHA c aoBeaenneM ero 
3<t><t>eXTMBH0CTM AO ypOBHA CneLtManM3Mp0BaHH0r0 
BbicoKOTOHHoro opyxMR Ha 6aae MMnynbCHOü xop- 
pexunn 6annHCTHuecKOH TpaeKTopun, re. Ha Sase 
Tax HaabiBaeMOM poccnücxoü KOHpenmw MMnynbC­
HOü xoppexunM (MexayHapoaHoe oSoaHaneHue 
RCIC-TexHonorna)

RCIC-TexHonorMA npeaycMaTpneaeT coaaaHwe 
BbicoKOTOHHbix xoppexTupyeMbix ôoenpMnacoe 
MaccoBoro npnMeHeHMR, cepMÜHoe M3roTOBneHMe 
KOTOpbIX MÙTUO 6bl BeCTMCb B yenOBMAX BOÜHbl M 6bl- 
no 6bl, B OCHOBHOM, OpMSHTHpOBaHO Ha 6e3/iK>aHyio 
TexHonoTMio. a mx MaccnpoBaHHoe 6oeeoe Mcnonb- 
3OBaHwe He Tpe6oBa.no 6bi opneneneHMA Bbicoxo- 
KBanM<t>MLlMpOBaHHblX CneUMaRMCTOB.

B OCHOBe 3T0Ü KOHUeniWM - MCnOBbSOBaHMe 
uiTaTHbix MeraTenbHbix sapnaoB, paxeTHbix aswra- 
Teneü oObihhoto paxeTHO-apTnrmepHücxoro soopy- 
xeHMA n cHapaaa (óoesoro Moaynn). aBTOMawHe- 
ckm KoppeKTwpyeMoro c noMoajbio MMnynbCHbix pa- 
KeTHbix aewraTenen Ha 6annncTHuecKoü Tpaexro- 
Pmm: aBTOHOMHO (npn HeoóxoaMMOCTM) no Hena- 
6nioaaeMOM aenn Ha cpeaneM ynacTxe noneia m ca- 
MOHaBoaaiaerocn Ha xohomhom ynacTxe noneTa no 
CMTHanaM ot 6e3rnpocxonHoro MHaMxaTopa-xoop- 
annaTopa peen.

B npopecce cosaaHM« hoboto Bnaa eoopyxe- 
hma pewenbi cnoxHbie HayHHO-TexHMsecKMe 3aaa- 
hm m HaüaeHbi opwrMHanbHbie pewennn b oônacTM 
6e3rnpocKonHbix noMexoycToüHMBbix chctom Ha- 
BeaeHMA, aaporaaoawHaMMKU, BHyTpeHHeü 6an- 
BMCTMXM BblC0K03HepreTMHeCKMX paxeTHblX CMC- 
TeM, XBSHTOBOM SnexTpOHMXM, KOHCTpynpOBaHMA 
OOTMKO-aneXTpOHHblX ÔOpTOBblX CMCT6M, Bbiaep- 
xHoaiomnx apTMnnepwücKMe neperpyaxM, mm- 
nynbCHoro ynpaeneHMA BpamatoaHMWCA cHapn- 
aaMU b aTMOctjrepe, MoónnbHbixnasepHbixcMCTeM 
pa3BeaxM m peneyxaaaHnn; npoBeaeno coBep- 
weHCTBOBaHne MeToaoB naôopaTopHbix, sneujHe- 
TpaeKTopHbix, TeneMeTpMHecKMX m 3ByxoMeTpwHe- 
CXMX H3MepeHMÜ OpM CTpenbÓe M MMnynbCHOM 
xoppexann TpaeKTopMM CHapnaa; paapaôoTaHbi m 
anpoôMposaHbi b noKanbHbix xOH<tmMXTax HOBbie 
Meroabi ôoesoro npnMeneHun xoMnnexcos xop- 
pexTwpyeMoro apTwnnepwücKoro BOopyxeHMs, b 
HacTHocTM, MaHeBp nnoTHocTbio otha npn nopa- 
xeHMM Manopa3MepHbix npoHHbix peneü c 3axpbi- 
TOÜ OTHeBOÜ 003MUMM.

BbicoKMe TaKTMnecKMe CBOüCTBa, npocTOTa b 06- 
pameHHu, HaaexHocTb m axoHOMMHecxan ueneco- 
o6pa3HOCTb npuMeneHMA xoppexrnpyeMoro CHapn- 
aa, nocTpoeHHoro Ha 6aae RCIC-TexHonornu (npe- 
MMyipecTBO nepea oóbiHHbiM CHapnaoM no xpnTe- 
pMto 3(j)<t>eKTMBH0CTb - CTOMMOCTb b 2,5-3 pasa), 
6binn noaTBepxaeHbi npw cepnüHOM npowsBoacTBe 
m óoeBOM Mcnonb3OBaHMM xoMnnexcoB xoppexTM- 
pyeMoro apTMnnepMücxoro Boopyxennn c naaep- 
HbiM HaBeaeHMeM «CMenbHax» m «CaHTMMeTp», npn- 
HATbix Ha BOopyxeHMe BoopyxeHHbix enn cootbbt- 
CTseHHO b 1982 m 1985 roaax.

Ametekh (Research and Engineering Complex of 
Technology Automation and Mechanization) specializes 
in modernization of conventional artillery, rocket, and 
bomb weapon bringing up its accuracy to that of special 
precision weapons. The efficiency is achieved by 
employing RCIC technology, i.e. pulse correction of the 
ballistic trajectory.

Application of RCIC ensures large scale production of 
precision guided munitions, especially in wartime when 
manufacturing process is mainly carried out in automat­
ed mode and specialists’ assistance is not available.

This concept is based on a standard round with a pro­
pellant charge, staff rocket motor, while impulse rockets 
deviations from the trajectory correction: automatically 
(if needed) on the middle phase of the trajectory and in 
terminal homing guidance mode by the non-gyroscop- 
ic target seeker.

While developing the armament the researchers BnaflMMMp BMUJH6BCXMM - 
reHepanbHblii xoHCTpyxTop n 
reHeparibHbin anpexrop, repoii 
CopManMCTMHecxoro Tpyaa

Vladimir Vishnevsky, 
Chief Designer, Director 
General, Hero of Socialist Labor

found new solutions to complex scientific problems. 
Among them were: non-gyroscopic jam-proof guidance 
systems, air-gas dynamics, internal ballistics of high 
energy missile systems, quantum electronics, optical- 
electronic on-board systems withstanding artillery 
overloads, spin-stabilized rounds pulse control, mobile 
laser reconnaissance and target designation systems. 
Moreover, laboratory, ground-supported, telemetric, 
and sound ranging measurement as well as pulse cor­
rection methods have been improved. New methods of 
tactical employment of guided artillery weapon such as 
density of fire maneuver to destroy small hard targets by 
indirect fire have been developed and evaluated during 
the local conflicts.

Guided projectiles designed under the RCIC technol­
ogy have demonstrated improved tactical characteris­
tics, user-friendly operation, reliability, and economic 
feasibility. Serial production and operational use of 
Smelchak and Santimetr laser-guided artillery projec­
tiles, that entered the inventory in 1982 and 1985 
respectively, have proved that their efficiency-cost ration 
that is 2.5-3 fold higher than that of standard munitions.

117342, MocKBa, 
yn. BeeneHCKoro, a. 3 
Ten. (495) 333-00-55, 
Vane: (495) 333-91-33 
TeneKc: 111363, 417390 BEPEr 
E-Mail: 
vishnevsky@ametechnet. com

3. Vvedenskogo Str.
117342, Moscow, Russia
Tel. +7-495-333-00-55, Fax:
+7-495-333-91-33
Telex: 111363, 417390 BEREG
E-mail:
vishnevsky@Ametekhnet. com

825

Tpe6oBa.no


3aKpbiToe aKUHOHepHoe o6uiecTso
«MeTanxHM-flporpecc»

Bopwc Benoycoe, 
npe3MßeHT Kopnopapnn 060- 
POHHOM npOMblUineHHOCTM 
«MeTanxuM»

Boris Belousov,
President Metalkhim Defense
Industry Corporation

BnanuiMup Co/uioryS, 
reHepanbHbifi qnpeKTOp

Vladimir Sollogub, 
Director General

Poccun, r. MocKBa, Kaiunpcxoe 
uiocce, a. 17, Kopn. 5 
(Spanne THTin «TeMn») 
Ten.: (495) 111-55-51 
rpaxc: (495) 324-02-30 
E-mail: metallpro@nxt.ru

Temp GNPP
17 Bl 5, Kashirskoe Shosse 
Moscow, Russia
Tel.:+7-495-111-55-51
Fax: +7-495-324-02-30 
e-mail: metallpro@nxt.ru

rbnpwa 3A0 «MeTanxMM-Dporpecc» oSpaaoeana 
b 1992 rofly. Cpeßu yMpeflnreneü opraHnaapun se- 
aymne HayHHbie n npoMbiumeHHbie opraHuaapnu b 
oönacrn yHHHTOxeHwe xmviMMecKoro opyxrm - Kop- 
nopanns oöopoHHOCi npoMbiw/ieHHOCTn «Meran- 
xmm», rHnn «TeMn», <pryn lihmmxm n apyrue. fla- 
po KonneKTUBa cnoxunocb na seaymux corpyaHU- 
KOB öbißwero MnHHCTepcTBa MatanHOCTpoenna 
CCCP, MnHucrepcTBa oöopoHHOüi npoMbimneHHO- 
CTM cccp, <i>ryn uhmmxm.

3AO «MeTanxMM-nporpecc» wweer nupeHSwo Ha 
npoeKTupoßaHne 3aaHMü n coopyxeHHü I n II ypoß- 
Heü oTseTCTBeHHocTM, BbiaaHHyio rocyaapcTBen- 
HbiM KOMnreroM Poccmückoh rpeaepapnn no CTpo- 
MTeabCTBy n xnnumHO-KOMMyHanbHOMy KOMnnexcy.

KoMnaHMsi saHMMaercn BonpocaMp, CBHsaHHbiMH 
c oöecneneHueM BbinonHeHvm Kohb6hpmm 06 yHHH- 
TOXeHMH XHMHHeCKOro opyxnsi.

npeanpPBTMe MMeer coöcTBeHHbie paspaöoTKn 
TexHonorpp cxviraHna xmakmx n TBepawx OTxoaoB, 
3arpA3HeHHbix OTpaenmouiHMH BeuiecTsaMn. Ha 
ocHOBaHPn 3TMX TexHonornü P3TOT0BneHbi onbiTHO- 
npoMbiujneHHbie oöpaspbi ycTaHOBOK TepMusecKO- 
ro o6e3BpexnBaHHfl.

Beayrcq paapaöoiKH OKonorpnecKM mhctbix rex- 
Honornri yrn.rin3apnn TBepabix, xna*MX n raaooß- 
pa3Hbix oixoaoB opraHMHecKoro npopcxoxaeHPri c 
nonyneHueM TennoBOü u aneKTpnHecKOü 3Heprnn, a 
Taxxe xonoaa.

PaapaöaTbiBaeTCsr n BHeapnerca raaooapcTHoe 
oöopyaoßaHpe, Koropoe npeaHaawaHeHo an« ohp- 
ctkp seHTPnsippoHHoro B03ayxa or napoB OB (mon- 
3PT, MnpPT).

OcHOBHbiMP HanpasneHPAMP flenTenbHoc™ op- 
raHP3appp BBrmioTcq:

- paapaöOTKa ycraHOBOK TepMvwecKOro oöesepe- 
xPBaHPA;

- paapaöOTKa rexHonornp p oöopyaoßaHpa ane 
aeroKCPKappp crpopreabHbix KOHCTpyxpnp;

- paapaöoTKa p BbinycK cpeacTBa ans aeroKCPKa- 
ppp;

- paspaöoTxa p BbinycK MoönnbHoro raaooapcr- 
Horo oöopyaoBaHP« Ha ochobb arperara nepe- 
aßPXHoro <t>p/ibTpappoHHoro An<t>-1000yn;

- paapaöOTKa rexHonornp yrnnnaaqnn Kopnycoe 
CHapaaoB;

- paapaöOTKa SKonornaecKp hmctbix rexHOnorpp 
yrunpsappp reepabix, xpbkpx p ra300ßpa3Hbix ot- 
xoaoB opraHPHecKoro npopcxoxaeHp« c nonyaenp- 
eM rennoBOP p aneKTppHecKOP SHeprpp, a TaKxe 
xonoaa;

- paapaöOTKa rexHOnorpp yrpnpaappp apesec- 
Hbix OTxoaos p orxoaoB cenbCKOro xoanücrBa c no- 
nyaeHneM TOBapHOü npoayxppp;

- paapaöOTKa cypjpribHoro oSopyaosaupa p 060- 
pyaoBaHPA xPMPaecKoro p oömero MawPHOCTpoe- 
HPS pasnPHHOro HaaHaaeHHe;

- paapaöOTKa p BbinycK paaPOP3MeppTenbHbix 
KOMnneKCOB p nppöopOB.

3AO «MeTanxPM-nporpecc» no KOHTpaKTaivi c 
MpHSKOHOMPKP P0, MPH3K0H0Mpa3BPTPB P<t> B 
paMKax HMP «3KcnepT-EC» ocymeCTBnaeT HayHHO- 
TexHPaecKoe conposoxaenpe paöoT, BbinoaHaewbix 
no npoeKTaM TASIC.

Metalkhim-Progress 
(Closed JSC)

Metalkhim-Progress was established in 1992 by the 
leading scientific and industrial organizations specializ­
ing in chemical weapon disposal. Among them were: 
Metalkhim Defense Industry Corporation; Temp GNPP 
(State Scientific-Industrial Enterprise); TsNIIKhM 
(Chemistry and Mechanics) and others. The specialists 
of the former soviet Machinery and Defense Industry 
Ministries and TsNIIKhM constituted the backbone of 
the company’s staff.

Metalkhim-Progress is licensed by Russian 
Governmental Construction and Housing Committee to 
plan and build constructions of the first and second 
level of responsibility.

One of the company's functions is to verify compli­
ance with the Chemical Weapons Destruction Treaty 
obligations. Metalkhim-Progress is developing tech­
nologies on contaminated liquid and solid refuse incin­
eration and has produced pilot facilities for thermal 
decontamination.

The company is developing clean waste disposal 
technologies of liquid, solid, and gas organic refuse 
with the release and consumption of thermal energy 
and electric power generation.

Gas-cleaning equipment for ventilation ducts is 
another field of the company’s activity. It is designed to 
clean the air from lewisite and mustard gas.

The company's priorities:
- to develop thermal decontamination equipment
- to develop technologies and equipment for engi­

neering structures detoxication
- to develop and produce detoxication means
- to develop and produce mobile gas cleaning equip­

ment on the basis of APF-1000UP (portable filter 
assembly)

- to develop shell bodies disposal technology
- to develop clean technologies for solid, liquid, and 

gas organic refuse disposal with the release and con­
sumption of thermal energy and electric power genera­
tion

- to develop wood and agricultural wastes recycling 
technologies

- to develop drying equipment as well as other differ­
ent purpose facilities for chemical and general engi­
neering

- to develop and produce radio-measuring devices 
and complexes

Under the contract with Ministry of Economic 
Development and within the framework of the Expert- 
EU program, Metalkhim-Progress ensures scientific 
support of TASIC projects.
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3aKpbiToe aKi|MOHepHoe oSuiecrBo 
«Hay4HO-npoH3BOflCTBeHHoe npeAnpunTHe 
«KoHTyp»

Kontur research and production company 
(Closed JSC)

3aKpbiToe aKiiHOHepHoe obiuecreo «HayaHO-npo- 
u3BOACTBeHHoe npeflnpuBTne «Koniyp» (3AO «Hnn 
«KoHTyp) co3flaHO b 1991 roay coBMecTHbiM npw<a- 
30M MUHUCTepCTB OÖOpOHHOM OpOMbllUneHHOCTM M 
MeTannyprMM, Korea nepea oöopoHHbiMn oipacnn- 
mm npoMbiiuneHHOCTn öbi/ia nociasneHa sa/jana 
KOHsepcMU. Ha 3AO «Hnn «KoHiyp» öwnn sosnoxe- 
Hbi 3aaaHU ronoBHOM opraHH3auMM no HayMHOMy 
oöecneMeHHio m BHeapeHMio paöoT no Mcnonb3OBa- 
hmio B3pwBa b npoMbiuineHHOM noMonepepaöoTKe. 
3to npeanpMBTne Ciano oahmm m3 nepBbix KOHBep- 
cuoHHbix npeanpHBTnii b cipawe.

Ha 6ase leopmi BbicoKocKopociHoro yaapa m mm- 
nynbCHbix MeioaoB B.C. KosnoBbiM paapaöoTana 
opnrMHanbHan Moaenb yaapworo B3auM0aeiiCTBna 
ren, b KOiopoM yambisaioTCH ba3kho CBoüCTBa Ma- 
TepuanoB.

B peaynbiare MHoroneiHwx MccnefloeaHMM, npo- 
BeaeHHblX COBM6CTHO CO MHOIMMM npeanpMBTHSMH 
oöopoHHOM npoMbiuunoHHOCTM, BiopnepMeTa, Me- 
rannypruH, HayKM, öbinn coaaaHbi m BHeapewbi Ha 
aecHTKax npeAnpnsiMM, 3aHUMaioiunxcsi npOMbiiu- 
neHHOü noMonepepaöoTKoCi, BbicoKO3<j>4)eKTUBHbie 
B3pbiBHbie TexHonorun ans paaaenKW ochobhbix th- 
noB ipyaHonepepaöaibiBaeMbix MeiarmooSbeKTOB. 
np0M3B0aHTenbH0CTb paÖOT C nOMOlUblO B3pblBHblX 
Meioaos no cpasHeHHio c rasoeon pe3KOii noBbmia- 
eica b 10-15 pa3, ceSecTOMMocib paöoi CHnxaei- 
cfl b 1,2-1,3 pasa, KonmeciBO ßpeaHbix BbißpocoB 
yMeHbwaeTCA öonee new b 100 pa3. BspsiBHBie 
cpeacrsa onepaiMBHBi, moömbbhbi, aBTOHOMHBi, He 
ipeöyiOT npuiMeHeHMB Taxerioro oßopyaosaHmi. 
BapbiBHbie cpeacTßa oßecneHMBaiOT bosmoxhoctb 
P63KM oöbeKioB, 3arps3HeHHbix He<t>ienpoAyKiaMM 
M arpeccHBHbiMH cpeaaMii, a TaKxe paauoaKTMBHBix 
M B3pblBOOnaCHblX, HTO BBnneTCB MX BaXHeMLUMM 
npeMMymecTBOM. ßna mhoimx oSseKiOB B3pbiBHbie 
lexHonorMM pasßeriKM He MMeioi peanBHOü anBTep- 
HaiMBbl.

Ho CBoen aKTyanbHociM, HayHHon H0BM3He, npo- 
MbiujaeHHOMy npMMeneHMio m 3<jxt>eKiMBH0CiM pe- 
3ynbiaiOB cnocoöbi bspbibhom pasaenKM cnncaH- 
Hbix cyaoB, npBMoe B3pbiBHoe apo6neHne Meianno- 
MaccMBOB, pe3Ka amoMMHHesbix msccmbob c homo- 
UJBIO BMHeMHblX 3apflßOB (ßnepBbie B MMpOBOM npa- 
KTMKe) ABBSiiOTCn KpynHbtM BKnaaoM ß pa3BMTMe no- 
MonepepaöaibiBaiOLueii oipacnvi m He umbiot 3apy- 
öexHbix ananoroB.

Kontur was founded in 1991 by the order of the 
Ministries of Defense Industry and Metallurgy, when 
defense industries faced conversion necessity. 
Kontur operated as the head organization responsi­
ble for scientific support and introduction of the 
explosion in scrap industry. The company became 
one of the first converted enterprises in the USSR.

Viktor Kozlov evolved objects’ impact reaction 
model that envisaged material viscous characteris­
tics. The model was based on the high-speed impact 
and pulse technique theory.

Longstanding research in cooperation with 
defense industry, scrap processing, metallurgy, and 
scientific enterprises resulted in introducing effective 
explosive technologies for handling intractable 
objects at tens of scrap-processing plants. As com­
pared to autogenous cutting the productivity 
increased 10-15fold, while the production cost 
decreased 1.2-1.3fold and the amount pollutant 
emission diminished more than WOfold. Explosive 
means are prompt, mobile, self-contained. The pri­
mary advantage of the explosive cutting method 
consists in the opportunity to process objects conta­
minated by oil-products, aggressive medium, 
radioactive and explosive agents. There is often no 
alternative to explosive means.

The actuality, scientific novelty, industrial applica­
tion, and efficiency of explosive cutting in handling 
discarding vessels, metal direct explosive fragmen­
tation, cutting aluminum by means of linear charge 
(first in the world practice) represent an important 
contribution to scrap-processing industry and do not 
have analogues abroad.

Bmktop KoanOB, 
reHepanbHbiM flupeKTop, 
flOKiop rexHMHecKMX HayK, 
.naypear TocyqapciBeHHoil 
npeMMM, HarpaxaeH 3H3kom 
«MaoSperarenb CCCP», MMeer 
3BaHue «DoHeTHbiM MeTannypr»

Viktor Kozlov,
Director General, PhD, 
State Prize winner, USSR Award 
for Innovation, Honorary Worker 
of Metal Industry

103064, r. MocKea. 
JlaanH nep., p,.5/1 
Ten.: (495) 755-03-85

5/1, Lyalin Pereulok 
103064, Moscow, Russia 
Tel.: +7-495-755-03-85
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3aKpbiToe aKUHOHepwoe o6uiecTso
«HobochGhpckmh narpoHHbiM 3asoA»

Novosibirsk Ammunition Plant 
(Closed JSC)

neTp Ao6pblHMH, 
reHepanbHbiü AMpexTop

Pyotr Dobrinin, 
Director General

Poccnn, 630108, 
r. HoBocuGupcK, 
yn. CraHLinoHHan, 30A 
Ten.: (3832) 341-60-03, 
341-41-79, 341-31-00 
cbaKc: (3832) 341-31-00

30A, Stantsionnaya Str. 
630108, Novosibirsk, Russia 
Tel.: (3832) 341-60-03, 
341-41-79, 341-31-00
Fax:(3832)341-31-00

3A0 «HobocmBmpcxmm naipoHHbiii aaeoa» C03A3h 
Ha base OAO «HobocmBmpcxoto saeo/ra hmsxo- 
BonbTHon annapaiypbi» m Bonee 60 net BbinycxaeT 
ôoeaanacbi xcTpenxoBOMy opyxMK). riaTpoHbi 3aso- 
Aa xannSpoB 12,7; 7,62 m 9 mm nssecTHbi ne Tonbxo 
b Poccmm m CTpaHax CHr, ho h bo boom MMpe.

Bo BpeMH Bropoii mmpobom bomhui xonnexTMB 
npeanpuiATMA oBecneMMBan apwmo cionb neo6xo- 
AMMbiMM ana rppoHTa 6oenpnnacaMH.

Bhcoxmm MHTenneKTyanbHbiüi noTeHiiMan MHxeHep- 
HO-TexHMHecKMx paôOTHnKOB m OTnMHHan KBanwrjjMKa- 
uma paôoHHx, ncnonb3OBaHne BbicoxonpoM3BOAM- 
TenbHoro poTopnoro m poTopHO-xoHBeiiepHoro oBo- 
pynoBaHMA nosBoriAioT npeanpnaTMio ycnewHO xoh- 
XypMpOBSTb C MMpOBbIMM BMflepaMM HO npOH3BOACT- 
sy narpoHOB - ochobhom nponyxitnw npeanpnATn«.

DaipOHbi xannfipa 12,7x108 mm cnaTyHHOü rwib- 
3OÜ n nynAMW B-32 m BC 6poHe6oMHO-3axMraTenb- 
Horo fleücTBiiA npeAHasHaneHbi ana CTpenbôbi M3 
nyneMeTOB HCB m flLUK no xmbom cnne m TexHMxe 
npoTHBHMKa. narpoHbi c 6poHe6oiiHo-3axuraTenb- 
HO-ipaccnpyioiueCi nyneri B3T-44 npeflHasHaHeHbi 
Taxxe Ana xoppexTMpoexM orna n yxasaHMA penn. 
OcBoeH CHaMnepcxMM naTpoH KaaMfipa 12,7x108 mm. 
flsyxnynbHbie naTpoHbi c nynsMM 1CJ1 m 1CJTT Bpo- 
He6oMHO-3axnraTenbHoro m rpaccnpyiomero aeii- 
ctbma npeAH83H3HeHbi Ana CTpentBbi m3 nyneMeTa 
RxB, ycT3HOBneHHoro Ha BoeBbix seproneTax. Ann 
MMMTaijMM 6oeBOM cipenbBbi BbinycxaioTcn yaeSHbie 
narpoHbi xannBpa 12,7x108 mm.

narpoHbi xannfipa 7,62 mm npeflHasHaaeHbi arm 
HOpaxeHMA XMBOM CMBbl M Ha36MH0M TeXHMKM npo- 
TMBHMKa npn CTpenuBe m3 CHaiinepcxnx bmhtobox, 
pynHbix m craHKOBbix nyneMeTOB. 3to naTpoHbi c ny- 
bamm co CTanbHbiM 3axaneHHbiM cepaeHHMKOM (CT), 
TpaccnpyiomHMM nyneMM (T-46), CHaiinepcxMe na- 
TpOHbl (CH) nOBblWeHHOft XyHHOCTM, BpOHeBOMHO- 
TpaccnpyiomMMM nynAMM (BT), nynaMM noBbuueH- 
hom npoBMBaeMocTM (BD) m BpoHeBoMHo-CHaiinep- 
cxmmm nynaMM (CHB).

Ana npoBepKM BannMCTMHecxoro opyxna m ana 
aTTecTau,MM bhobh M3roToeneHHbix naTpoHOB Ha 
npeanpMaiMM npoM3BoaaTca oBpasuosbie bbicoko- 
ToaHbie naTpoHbi xannBpa 7,62 mm.

riMCToneTHbie naTpoHbi xariMBpa 9x18 mm MAKA- 
POB BbinycKaiOTca xax c oBbihhom, Tax m c npoTMBO- 
xMneTHOii nyneM. Ocbooho Taxxe npoM3BoacTBO 
narpoHOB 9x19-mm co ctanbHbiM cepaeaHMxoM, c 
nyneft noBbiiueHHOM npoBMBaeMocTM.

npeanpMATMe BbinycxaeT aenbiii cnexrp choptmbho- 
oxoiHMMbMX m cnyxeBHbix naTpoHOB m naTpoHOB ana 
ra3OBOro opyxMa. Bwnycxaeica ipM MOaM<t>Mxannn na- 
TpOHOB xanMBpa 9 mm (9x17-mm, 9x18-mm m 9x19-mm) 
c aeyMa TMnaMM nynb (oBonoaeaHOM m axcnaHCMBHon) 
m aeyMa TMnaMM CMnb3bi (BMMeTannMaecxoM m HMxenM- 
poBaHHOM), a Taxxe aea BMaa 9-mm naTpoHOB (9x53R m 
9x64) c oôonoaeaHOM m nonyoBonoaeaHOM nyneii m na- 
TyHHOiVBMMeTannMaecxOM rMnaaoM.

OcoBoe MecTO saHMMaer np0M3B0acTB0 ctpom- 
TenbHo-MOHraxHbix naTpoHOB.

HpeanpMaTMe axcnopTMpyeT BoenpMnacbi b Bo- 
nee aeM 50 CTpaH MMpa. HaaexHOCTb m 3cJ><t>eKTMB- 
HOCTb HaiUMX naTpOHOB MCHblT3Hbl BO BC6X XnMMa- 
TMaecxMx 3OHax, ohm sacnyxnnM Bbicoxyxj openxy 
cnenManncTOB.

The company was established on the basis of 
Novosibirsk Low Voltage Equipment Plant and has been 
producing small arms ammunition for more than 60 
years. Its 12.7, 7.62, and 9 mm cartridges are well 
known all over Russia, the CIS, and around the globe.

During WWII the factory provided the army with the 
much needed ammunition

The engineers’ high intellectual potential and qualifi­
cation, high-production rotor and rotor-conveyer 
equipment enable the factory to successfully manufac­
ture rival product and compete with ammo producers 
from around the world.

12.7x108 mm cartridge with a brass case and B-32 or 
BS amour-piercing incendiary bullet is designed for 
NSV and DShK machinegun to kill the enemy manpow­
er and destroy armor. The BTZ-44 amour-piercing 
incendiary tracer bullet is applied to adjust fire and des­
ignate target. There is a special 12.7x108 mm cartridge 
for sniper rifles. 1SL duplex cartridge and 1SLT duplex 
tracer cartridges have been designed for YakB 
machinegun mounted on combat helicopters. Drill car­
tridge is applied to imitate live firing.

7.62 mm cartridge is designed for sniper rifles, light, 
and medium machine guns to kill the enemy manpower 
and hit ground targets. It can be equipped with the bul­
lets of following types; ST (hard steel slug); T-46 (trac­
er); SN (sniper, with increased accuracy); BT (amour- 
piercing tracer); BT (increased penetration): SNB 
(amour-piercing sniper).

7.62 mm special top-grade high-accuracy cartridges 
are designed to verify ballistic weapon and certify serial 
production.

9x18 mm cartridges are produced with both conven­
tional and amour-piercing bullet. 9x19 mm variant has a 
steel slug, which essentially increase penetration.

In addition to live cartridges the factory specializes in 
a wide range of sport-hunting, service weapon, and gas 
cartridges. 9mm pistol cartridge has three modifica­
tions: 9x17 mm, 9x18 mm, 9x19 mm with a full jacket or 
expansive bullet and bimetallic or nickel shell. 9x53R 
and 9x64 rifle cartridges have full jacket or open-point 
bullet and brass/ bimetallic shell.

The factory’s manufacturing range also comprises 
cartridges for constructive purposes.

The ammunition is exported in more than 50 coun­
tries, has been tested in all climatic regions and proved 
their reliability and efficiency.
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3aKpbiToe aKijMOHepHoe o6mecTBO 
«(fropnocT-KoHBepcMA»

Forpost-Konversiya company 
(Closed JSC)

3AO «ctopnocT-KoHBepcnH» o6pa3OBanocb b Ha- 
nane 1995 rofla b peaynaTaTe camahma Manoro ro- 
cyaapcTBeHHoro npeflnpMATMA (Mm) «rbopnocT» u 
Mockobckofo <t>nniiana KasaHCxoro otabachma Me- 
>KflyHapoflHoro cfiOHfla «KOHsepcMA».

OCHOBHOM BMfl fleATeAbHOCTM npeflnpMATMA c 
1990 rofla coctout b npoBeaenun HayaHO-nccneflo- 
BareribCKwx n onbiTHO-KOHCTpyKTopcKWx paóoT b 06- 
AaCTM ABA6HMM 4>M3UKM B3pblBa M BblCOXOCXOpOCT- 
HOro yaapa. a raxxe mhhx HayxoeMXMx Hanpasne- 
hmm m npaxTMnecxoro BHeapeHna peayAbraroB na- 
ywHbix paapaóoTOK b vcaobmax BHebioflxeTHoro cpn- 
HaHcnposaHMA.

B mhmum3tmbhom nopAflxe Ha BHeSroflxeTHbie 
cpeacTBa pa6ora npeflnpMATMA k Hacroaiflewy Bpe- 
MeHM Beaeica no fleyw HenpsBAeHMAM:

“ymnn3amia» - BHeapeHwe co3A3hhom hbmm cm- 
CTeMbi TexHonornHecKux peuieHMM no paflMOHSAb- 
hom, axoAorMHecxM SeaonacHOM n xomoaoxchom 
nepepaboTxe (yTMAM3aqMM) acero cnexrpa mo- 
panbHO m 4>u3nHecKM yCTapeBwnx m BbiBeaeHHbix 
m3 cociasa BoopyxeHHbix cma oOpasaoB Boopyxe- 
HMA, B06HH0M T6XHMKM M 6oenpMnaCOB C TpaaMflM- 
OHHblM M XMMMMeCXMM CHapAXOHMeM (TeXHOAOTMA 
«OopnocT»);

«SBaKyapMA» - BHeapeHMe cnocoba, paapaOo- 
TaHHoro m peariM3OBaHHoro h3mm b Bnae onbiTHO- 
ro oOpasiia MexaHMMecxoro ycTpoMCTBa, HaaaaH- 
Horo «OaHopaaoBbiM am<Pt», npeaHaaHaMeHHoro 
an« aKCTpeHHOM m caMOCTOATeabHOM SBaxyaflMM 
oaHoro mam rpynnbi 4>M3MHecxM m ncMXOAOTMHe- 
cxm He noaroTOBneHHbix amp, oxasaeujMxcA b axc- 
TpeManbHOii CMTyaqMM b noMeiqeHMM, pacnono- 
xeHHOM Ha BbicoTHOM Biaxe MHoroaiaxHoro 
aaaHMA.

B paMKax npoBeaeHMA paóor no HanpaaneHMio 
«yTMAM3ai4MA» Ha reppMTOpMM JleHMHrpaflCxoFi 06- 
nacTM b 1992 roay ana npeacraBHTenen Bcex bmaob 
m poaos BoopyxeHHbix cnn, a Taicxe ana npeacra- 
BMTeneii npeanpMATMM o6opoHHoro xoMAAexca Sh­
am npOaeMOHCTpMpOBaHbl OCHOBHbie peiaeHMA rex- 
hoaotmm «<t>opnocT» - B3pbiBHaA 6e3AeTOHauMOH- 
HaA pe3Ka KopnycoB xpynHoraSapMTHbix SoenpMna- 
cob m aeTOHaiiMOHHaa yTMAMsaqMA ManoraOapMT- 
Hbix OoenpunacoB b boahom SacceìiHe. Ha nonMro- 
He nBO 6bin coaaaH, ocHameH opMTMHaAbHbiM iex- 
HonorMHeCKMM oSopyAoeaHMew m hpmhat b yciaHO- 
sneHHOM nopaaxe 3axa3HMKOM pa6oi n rocropiex- 
HaasopoM Poccmm b axcnnyaTauMKi c oSyneHHbiM m 
aTiecTOBaHHbiM nepconanoM Uewp xomoacxchom 
yTMflMaapMM SoenpnnacoB c TpaanpuoHHbiM CHapn- 
xeHneM. B UeHTpe xomoaoxchom yrMAM3atiMM 6oe- 
npnnacoB Sham ocsoeHbi:

- npopecc B3pbiBHoro peaaHMA SoeBbix nacTeii 
TMna 5B14LU OTynpaenAeMbix seHMTHbix paxeT xom- 
nnexca F1BO TMna C-200, CHapaxeHHbix rexcore- 
hom, <J>nerMaTM3MpoBaHHbiM 20% TpOTMJia;

- npopecc nepepaOoTXM BbiCBO6oxaaeMOro npn 
B3pbiBH0M pesaHMM xopnyca OoenpMnaca Ooeeoro 
B3pblB4aTOrO CHapAXeHMA BO B3pblBMaTbie MaTepM- 
anbi npoMbiiuneHHoro npMMeHeHMA b bmao cepTM- 
4>npMpoBaHHbix b ycTaHOBneHHOM nopAaxe m a°ny- 
meHHbix rocropjexHaaaopoM Poccmm x hoctoahho- 
My npMMeneHMio s npoMbiwneHHOCTM ujainex-aeio- 
HaropoB.

Fortpost-Konversiya Company was established in 
1995 after the merger of Forpost MGP and Moscow 
representative office of Konversiya international 
fund.

Since that time the company has been conducting 
research and development in the field of explosion 
physics and high speed impact. It also deals with other 
high-tech research and their practical implementation 
on extra-budgetary basis.

The company's extra-budgetary activity includes two 
programs:

- disposal - is aimed at the introduction of the new 
system for rational, ecologically clean, and complex 
disposal of all moral and physically outdated or armed 
forces discarded weapons, equipment, and conven­
tional and chemical weapons munitions. (Forpost tech­
nology);

- evacuation - implies the introduction of a mechani­
cal device, designated Disposable Elevator, developed 
for emergency evacuation of one person or a group of 
people without special physical and psychological train­
ing from a skyscraper.

1992 saw the demonstration of the Forpost technolo­
gies within the framework of the Disposal project. The 
representatives of all armed services and branches as 
well as military-industri­
al workers were present 
at the event in 
Leningrad Region. 
Forpost represented its 
non-detonation explo­
sive cutting technolo­
gies. They are applica­
ble to large scale muni­
tion shells and detona­
tive disposal of small­
size munitions in a spe­
cial water pool. The 
Center of Ammunition 
Complex Disposal 
adopted by the Russian 
State Technological 
Inspectorate was con­
structed on an air 
defense range and 
equipped with neces­
sary installations to uti­
lize conventional muni­
tions. The center spe­
cializes in:

explosive cutting of 
S-200 AD system 
5B14Sh missile war­
heads (charged with 
hexogen and phlegma- 
tized by 20% of TNT);

- recycling of the 
explosive agents 
released after the 
explosive cutting with 
subsequent proceeding 
of industrial explosion 
cartridges approved by 
State Technological 
Inspectorate.

BnaAMMMp flOCTHOB,
HayHHbIM M aflMMHMCTpaTMBHblM 
pyxoBOflMienb, xaHflMflaT 
TexHMsecxMx Hayx, crapiuMM 
HayMHbiM coipyflHMx no 
cneqManbHOCTM «BoenpMnacbi», 
naypeaT npeMMM Coeeia 
Mmhmctpob CCCP

Vladimir Postnov,
Scientific and Administrative 
Director, PhD, Ammunition 
Senior Researcher, 
USSR Council of Ministers 
Award winner

Poccm, 107061, Mockbs, 
2-a nyraneBCKaB yn..
p,. 12, k. 2, o<p. 55
Ten.: (495) 796-00-82
E-mail: conversion@mail.ru

Office 55. building 2
12, 2nd Pugachovskaya Str.
107061,
Moscow, Russia
Tel.: +7-495-796-00-82
E-mail: conversion@mail.ru
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Ï1GH3GHCKHH apTHJlJlGpMHCKHM HHMCGHGpHbIM MHCTMTyT

hmghh fnaBHoro Mapuiana apTHnnGpHM H.H. BopoHOBa

Marshal Voronov Penza Institute of Artillery Engineers

ÆneKcaHAP fljiiom, 
reHepan-Mawop, 
HananbHMK nHCTHTyra

Alexander Plushch, 
Major General, Chief

Poccms, 440005, nen3encKaa 
oOnacTb, r. Ren3a-5
Ten.: (8412) 63-92-06
epaxe: (8412) 54-64-15
E-mail: paii@sura.ru

Penza-5, Penza region
440005, Russia
Tel: +7-8412-63-92-06, 
54-64-15
Fax: +7-8412-54-64-15
E-mail: paii@sura.ru

CBbiiue 60 ner DeH3eHCKMM apTMnnepMMCKMM mh- 
xenepHbiM MHCTMTyr mmohm FnaBHoro Mapmaaa ap- 
Tunnepwn H.H. BopoHOBa (ITeHseHCKMM AHU) b 
CTpoio Beaymnx BoeHHO-yneOHbix aaee/ieHMM Bo- 
opyxeHHbix cun.

Hanano mctopmm wHCiHTyra npMxoflMTCA Ha ro/jbi 
BenMKOii OrenecTBeHHOii bomhsi. Ana noflroTOBKM 
oct>nnepoB-apTwruiepwcTOB 26 mioha 1943 ro.ua npu- 
KaaoM HapoflHoro KOMuiccapa o6opoHbi CCCP 
N2 389 6bina C03«aHa Bbicwan ocbMpepcxan apTMn- 
nepHMCKO-TexHHHecKae niKona (BOATLU) - poaoHa- 
HanbHkina coepeMeHHoro MHCTMTyra.

Ao KOHpa bomhsi niKona noaroTOBkina okoao 1500 
o<t>MuepoB cnyxGbi apTMnnepMMCKoro CHa6xeHMA. 
3acnyrn ee b noaroroBKe BbiC0K0KBanu<t)H4Mp0BaH- 
Hbix KaapOB ana KpaCHOM ApMMM 17 hoa6pa 1945 
roaa OTMeneHbi opaeHOM KpacHoii 3ee3flbi.

nepeaMCAOKaiiHA BOATLU M3 r. Tynbi b r. fleH3y 
ocytaecTBneHa Ha ochob3hmm npMKaaa HanaabHHKa 
TAY ot 10 moaa 1946 roaa.

BOATLU nocneaOBaTenbHO nepeuMeHOBbiBaerca: 
b UjeHTpanbHbie apTMnnepMMCKO-TexHMnecKMe Kyp- 
cbi ycoBepiueHCTBOBaHUA o<t>nuepcKoro cocraBa 
(I4ATKYOC), UeHTpanbHbie aprunnepHMCKO-TexHH- 
necKHe ocbnpepcKMe Kypcbi (LjATOK). 26 aBrycTa 
1958 roaa Ha Sase LjATOK cosaano DeHseHCKoe 
Bbiciuee apTMnnepMiiCKoe MHxenepHoe ysnrimae. 
Tlpeo6pa3OBaHne apTMnnepMMCKoro ynMamaa b ap­
TMnnepMMCKMM MHCTMTyT npOBeflSHO B C00TB6TCT- 
bmm c peweHMeM flpaBMTenbCTBa Poccmmckom <be- 
aepapMM b 1998 ropy.

neHseHCKMii apTMnnepMMCKMM MHxeHepHbifi MH­
CTMTyT no npasy sensercs HaynHbiM m MeToanne- 
ckmm aeHTpoM no noaroTOBKe, nepenoaroroBKe m 
noBbiiueHwo KBanMcfiMKauMM MHxeHepHbix KaapoB 
ana cnyx6bi paxeTHO-aprnnnepmiCKOro Boopyxe- 
hma coeaMHeHMii m aacreM CyxonyiHbix boUck, boCi- 
CKOBbix nacreii m opraHMsaiiMil TPAY MO P<t>.

O6pa3OBarenbHbiCi npopecc opranMayercA m npo- 
BoamcA BbicoKOKBann<t>rmupoBaHHbiM npenoaasa- 
renbCKHM cocTaBOM, 60% ponxHOCTeCi KOToporo 
yKOMnneKTOBaHO ynenbiMU. noaroTOBKa npenoaa- 
Bareneii BbictueM KBa™<t>wKapnn ocytaecTBAAeTCA 
no amhmm aatiOHKTypbi m ooHCKarenbCTBa no cnepM- 
anbHOCTAM «BoopyxeHMe n BoeHHaA TexHMKa, kom- 
nneKCbi n CMCTeMbi BoeHHOro HasHaneHMA» m «Cpea- 
CTBa nopaxeHHA m 6oenpnnacbi». ExeropHO Haya- 
HO-neaarorwHecKHM cocraBOM BbinonHAeTCA cbbi- 
we 50 HHP.

CymecTByiotaaA yMeOHo-MarepnanbHaA Sasa 
oSecnenHBaer npoBeaeHMe Bcex bhaob yaebHbix 
33hatmm c ujnpoKHM Mcnonb3OBaHneM coepeweH- 
Hbix TexHonorMM oOynenuA. npaKrnnecKaA noaro- 
TOBKa KypcaHTOB 4>opMnpyeTCA nposeaeHHeM 3a- 
hatmm Ha 6a3e yaeSHOM MacTepcKoii, yaebnoro pe- 
MOHTHO-npOM3BOaCTBeHHOTO KOMnneKCa M BOMCKO- 
Bbix nacTeki TPAY MO PO.

3a aocTHrnyTbie ycnexu b noaroroBKe Bbico- 
KOKBann<t)ML(MpOBaHHbix KaapoB, BOcnMiaHkie 
noapacratomero noKoneHMA w 3HaHMTenbHbiii 
BKnaa b yxpenneHkie o6opoHoenoco6HOCTH 
crpaHbi npnKa30M MO P<I> ot 7 mioha 2003 roaa 
MHCTMTyT HarpaxaeH BbiMnenoM MO P«t> “3a My- 
xecTBO, BOMHCKyio aoOnecTb m Bbicoxyio Soeeyio 
BbiyHKy».

Marshal Voronov Penza Institute of Artillery Engineers 
has been in the lead of Russian military education for 
over 60 years.

The history of the Institute dates back to WW1I. The 
Highest Officer Artillery Equipment School, later 
renamed into the institute, was founded on 26 June 
1943 by order N? 389 of USSR People’s Commissar for 
Defense.

More than 1500 artillery supply service officers grad­
uated from the school before WWII was over. On 
November 17, 1945 the school was awarded by the 
Order Red Star for its contribution to high-grade spe­
cialists training so much needed in the Red Army.

By the order of the General Artillery Department 
Commander on July 10, 1946 the HOAES was with­
drawn from Tula and deployed in Penza.

The school’s name has suffered several changes 
since. First it was renamed into Central Artillery 
Technical Officers Postgraduate Courses, then Central 
Artillery Technical Officers Courses. Penza Artillery 
Academy was established on August 26, 1958 on the 
basis on the courses. In 1998 in accordance with the 
decision of the Russian government the Academy was 
transformed into an institute.

Nowadays the Penza Artillery Engineering Institute is 
by right scientific and methodical center. Its functions 
comprise training, conversion training, and advanced 
training of the missile and artillery supply personnel of 
the ground forces’ commands and units, troop units, 
and Main Rocket Artillery Department bodies.

High-grade faculty, with 60% scientists, insures high 
level of the professional education. Highest qualifica­
tion instructors’ training implies postgraduate special 
courses Armament and Equipment, Military Complexes 
and Systems and Weapons and Munitions. The insti­
tute's faculty annually issue more than 50 scientific 
researches.

The institute’s facilities envisage manifold education­
al process with application of up-to date training meth­
ods and equipment. The cadets’ practical training is 
provided on the basis of the training workshop, repair 
establishment, and artillery units.

On June 7, 2003 the institute was awarded by 
Defense Ministry with a pennon For Bravery, Merit, and 
Combat Training for the highly-qualified personnel 
training, younger generation education, and consider­
able contribution to the state defense capacity 
strengthening.
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MOCKOBCKHH FOCyAapCTBeHHblH TeXHHMeCKHM yHMBepCHTGT

HMGHH H.3. SayiviaHa. KacfieApa «BbicoxoTOHHbie
neTarenbHbie annapaTbi»

Bauman Moscow State Technical University (MSTU) 
High Precision Flying Vehicles Department

B 1938 roAy pemeHneM CoBHapKOMa b KpacHO- 
3HaM6HH0M MOCKOBCKOM MexaHMKO-MatUMHOCipOM- 
TenbHOM MHCTMTyre - KMMMM (b nowieayioineM Mo- 
ckobckhü rocyflapcTBeHHbiM TexHMsecKMM yHMBepcM- 
iei mmshm H.3. BayMana (Miry mm. H.3. SayMawa) - 
6binM o6pa3OBaHbi HOBbie oóopOHHbie cJjaKynbieibi: 
«E» M «H» - abb noflroTOBKM cnepMa/iucTOB no apiMn- 
nepMiicKOM TexHMKe m CoenpnnacaM. Ha rbaxynbieie 
«H» SbUIM OTKpbITbl TpM HOBbie Ka$eAPbl. OflHa M3 
hmx, a MM6HH0 «FI5-H» - npoeKinpoBaHMA 6oenpMna- 
cob, ciana poaoHaHanbHMueM cospeMeHHOM Ka<t>eA- 
pbi «BbicoKOTOHHbie neiaienbHbie annapaibi». Bnep- 
Bbie b Poccmm HaHanacb noAroTOBKa rpaxAancKMx 
npocpeccMOHaiibHbix MHxeHepoB-opyxeMHMKOB, b 
tom HMcne SoenpMnacHMKOB. Co speMeHM ocHoaa- 
hma Ka<t>eAPbi BbinymeHO oomtm 3000 moaoahix cne- 
pnanMCTOB, cociaBnsioiuMx aapo MHxenepHbix ksa- 
poB OTpacBM. BbinycKHMKM Ka<t>eAPbi pyKOBOAMAM m 
pyXOBOAAT MHOTMMM KpynHblMM npeAOpMATMAMM OT- 
pacnM. B BMCne BbinycKHMKOB aeibipe repon CopMa- 
nMCTMHecKoro TpyAa, neibipe Hnewa-KoppecnoHAeH- 
Ta PAH, 15naypeaiOB JleHMHCKOM npeMMM, 53naype- 
aia rocyAapcTBeHHOii npeMMM, 25 naypeaTOB npe­
MMM CoBeia Mmhmctpob CCCP m npeMMM npaBM- 
TenbCTBa Pct>, 23 naypeaia npeMMM JleHMHCKOro kom- 
coMona, 6 sacnyxeHHbix AenreneM HayxM m toxhmkm 
PC<t>CP m HayKM Poccmmckom rbeAepapnu, Oonee 250 
HenoBeK HarpaxAOHbi opAenaMM m mbabaamm. Ka- 
<t>eAPOM noATOToeneHo Sonee 150 KaHAMAaioB iex- 
HMHeCKMX HayK M 15 AOKTOpOB leXHMHCCKMX HayK.

C 1975 TOAa KacjreApa nenneiCA to/iobhom no cnepM- 
anbHOCTM m BoarnaBnsei yneSHO-MeiOAnnecKyio ko- 
mmccmio no cnepManbHociM 170103. B 1995 ropy Ha 
Sase Ka<t>eAPbi Obiam co3AaHbi Kypcbi noproioBKM 
B3pblBHMKOB M pyKOBOAMTeneM B3pblBHblX paSOT (paÓOT 
c BM). Kacfjeppa m ee BbinycKHMKM hpmhaam axiMBHoe 
ynacTMe b BOCCO3AaHMM Poccmmckom axaAeMMM paKei- 
Hbix m apTMnnepMMCKMx HayK (PAPAH). C 1974 ropa Ka- 
4>eppa npoBopMT exeropnyio HayMHo-TexHMHecKyio 
KOH<t>epeHUMio no npoeKTMpoBaHMio SoenpMnacoB.

HayHHbie MCcnepoBaHMa Ha Ka<t>eppe Bepyicn no 
ipeM OCHOBHbIM HanpaBBeHMAMI TeOpMA B3pWBHa- 
Tbix seipecTB m cf>M3MKa SbiCTponpOTeKaioipMx npo- 
peccoB; MexaHMKa pe<t>opMMpoBaHMA m paspyme- 
HMA KOHCipyKpMM; HpoeKTMpOBaHMe M 3<J>4>eKTMB- 
Hocib SoenpMnacoB.

ripMopMieTHOe HayHHoe HanpaeneHMe peATenb- 
HOCTM Kacfeppbl - OpOeKTMpOBaHMe M 3<t><t>eKTMB- 
Hocib SoenpMnacoB. OcHOBononoxHMKOM aiKonbi 
npoeKTMpoBaHMA SoenpMnacoB na Ka$eppe no npa- 
By CHMTaeTCA nporpeccop B.B. KoponeB.

B nocnepHMe ropbi Ha Ka<t>eppe opobopatca Mccne- 
AOB3HMA B OSnaCTM B3pblBOieXHMHeCKMX 3KCHepTM3 M 
peMCTBMA HeneranbHoro opyxMA.

WCC/iepOBaHMA npOBOPMPMCb M npOBOPATCA B 
paMKax HMOKP coBMecmo c MX® PAH, MF CO PAH, 
oipacneBbiMM opraHM3apMAMM: <t>ryn «UHMMXM», 
oryn «rnnn «Basanti», ryn «oh n u «hmmdx», ryn 
«<t>H fili «npMóop», rn «hmmm», oao «hmm CianM», 
oryn «rocHMMMaiu», <t>ryn «iochmm «KpMciann», 
<»ryn «hmmm», oryn «khmmm», <t>ryn «uhmm 
«rMpponpMÓop», oryn «Hilo MauiMHOCipoeHMA», 
UHMMMaiu, ¿ryn «rHnU «Seeapa-Cipena», OAO 
«rHnn «PeiMOH»», P<t>nu-BHMM3¿, a laKxe b mhts- 
pecax MO PO, MHC PO m <t>C6 PO.

E and N defense faculties were established at the 
Moscow Mechanical-Engineering Institute (later 
Bauman Moscow State Technical University) by the deci­
sion of People’s Commissars' Council in 1938. They were 
to train specialists in artillery and ammunition. There were 
three new departments set up at the N faculty. One of 
them, PB-N later became High Precision Flying Vehicles 
Department. At that time it was the only institute of high­
er education that trained civil gunsmiths and ammunition 
specialists. More than 3000 students have graduated 
from the department since that time, becoming high­
grade specialists in the respective field. It was they who 
have been directing the largest enterprises of the indus­
try. Among graduates are four Heroes of Socialist Labor, 
15 Lenin Prizewinners, 53 State Prizewinners, 25 USSR 
Council of Ministers Prize Winners, and Winner of 
Government Prize of RF, 23 Lenin Komsomol Prize 
Winners, 6 Honored Workers of Science and Technology 
of RSFSR and of science of RF, more that 250 are award­
ed medals and orders, 165 took a PhD degree.

Since 1975 the department has been taking the lead 
in specialty 170103 and heading the guidance commit­
tee. In 1995 the decision was taken to use the depart­
ment’s base to set up courses for shot lighters and shot 
firing managers. The department’s staff and the gradu­
ates have taken an active part in reactivation of the 
Russian Academy of Rocket and Artillery Sciences 
(RARAS). The annual scientific and technical conference 
on ammunition designing has been taken since 1974.

The department research work has three directions: 
- theory of the explosive agents and physics of high­

speed processes;
- straining and structural failure mechanic;
- ammunition design and efficiency.
The department’s priority is ammunition design and effi­

ciency. Professor V.V. Koroliov is considered to be the founder 
of the ammunition designing school of the department.

The integrated CAD system developed on the basis 
of computational modeling and intellectual CAD system 
for munitions designed by the department staff are in 
wide use nowadays.

Explosive-technical expertise is another department's 
area of activity that has been actively developed of late. 
Great attention is paid to non-lethal weapon effects.

Research and development have been conducted in 
cooperation with ICP RAS, IG SO RAS, as well as industry 
bodies TsNIIKhM, Bazalt, FNPTs NIIPKh, FNPTs Pribor, 
NIMI, NII Stall, Gosniimash, Niikristall, NIII, KNIIM, CRI 
Gidropribor, NPO Mashinostroeniya, Tsniimash, GNPTs 
Zvezda-Strela, GNPP Region. RFYaTs-VNIIEFon behalf of 
the Russian Defense Ministry, Emergency Situations 
Ministry, and Federal Security Service.
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TepMMHbi m onpeneneHMR

A3WA CBMHUa - HHWLlMUpyiOmee B3pblBHaTO6 BemecTBO
AKBana/ibi - npoMbiLuneHHbie B3pbiBHaTbie Bemecrsa, coAepxamwe b codase BOAy 
W aJIKDMWHWM
Akbshmt - BOAOCOAepxamee B3pbiBnaToe BemecTBO
Axsaronnbi - npoMbnuneHHbie BOAOcoAepxamne B3pb»Bwaibie semeCTBa
AKKyMynsiTop AaB/ieHuq - raaoreHepwpyioman cwcreMa (raaoreHepaTop), npeAHa- 
3HaHeHHaa aha BbipaGorxw exaToro reHepaTopHoro ra3a w perynwposaHwn bo Bpe- 
wenw ero pacxoAa w AaenenwA
AnioMoron - rpaHynwpoBaHHoe npoMbiuineHHoe sapbiBHaroe BemecTBO 
AMMOHanbi - npoMbiLuneHHwe BapbiBHarwe BemecTBa
AMMOHMTbi - nopowKoo6pa3Hbie npoMbiiuneHHbie B3pbiBHaTbie BemecTBa
Aprwnnepwwcxoe Boopyxenwe bwa BOOpyxeHwn, cocronmww wa aprwnnepww- 
cxwx opyAuii c GoenpwnacaMw w cpeACTB, oGecneHwsaiomwx wx Goesoe npwiweHeHwe 
ApTWnnepWWCXWW CHapAA - OCHOBHOW SneMOHT apTWnnepWWCXOTO BbiCTpena, Bbl- 
OpacbiBaeMbivi w3 xanana CTBona apTwnnepwwcxoro opyAHA
Aprwnnepwwcxww CHapAA arwrauwoHHbiw - npeAHa3H3HeH aba Aocrasxw arma- 
Uwohhow nwreparypbi
Aprwnnepwwcxww CHapAA GeroHoGowHbiii - npeAHa3HaneH aaa paapyweHWA xe- 
neaoSeTOHHbix w APyrwx AonroBpeweHHbix coopyxeHwii
Aprwnnepwwcxww CHapAA GpoHeGowHbiw (xanwGepHbiw w noAKanwGepHbiw) - 
npnMeHAeTCA ah« nopaxeHWA GpOHwpoeaHHbix uenew 3a cmct CBoeii xwnerwMecxow 
OHepruw
Aprwnnepwwcxww CHapAA 6poHe6oiiHO-0yracHbiw - npeAHaaHaweH aaa paapy- 
LueHhA GpoHw 0yracHbiM AewcTBweiw
ApTMPnepMMCKMii CHapAA AblMOBOW - npeAHa3HaM6H AAA HOCTaHOBKW AbIMOBbIX 
aasec
Aprwnnepwwcxww CHapAA xacceTHbiw - CHapnxaeTcn HeynpaenneMbiMw, csmo- 
npmtenMBaKimHMMCA w caMOHasoAfliAUMHCA KacceTHbtMw CoeBbiMw aneMeHiaMw 
paanuiHHoro acwctewa (ocxonoHHoro, xyMynATWBHoro, xyMynATWBHO-ocxonoHHoro, 
GpoHeGowHoro) w mhhsmm, paaSpacbiBaioinnMwcA npw cpaGarbiBaHwww CHapAAa 
Aprwnnepwwcxww CHapAA xyMynnrwBHbiw - npeAH33H3HeH aaa nopaxeHWA Gpo- 
HwpOBaHHbix uenew 3a cner aHeprww xyMynATWBHOii crpyw
Aprwnnepwwcxww CHapAA aaxwrarenbHbiw - npeAHaaHaneH aaa co3A3hwa onaroe 
noxapa
Aprwnnepwwcxww CHapAA ocaerwrenbHbiw - npeAHa3HaneH aaa oceemeHwn we- 
CTHOCTW
Aprwnnepwwcxww CHapAA ocxonoHHbiw - npeAHaaHaneH aaa nopaxeHWA orxpbirow 
w HaxoAAiuewcA 3a nerxwMW yxpbirwAMw xwbow cwaw, nerxoGpOHwpOBaHHOw w He6po- 
HWpOBaHHOii TOXHWXW 33 CH6T XWHCTWHeCXOW 3H6pfWW OCXOAXOB WBW TOTOBblX HOpaxa- 
>omwx aneweHTOB
Aprwnnepwwcxww CHapAA ocxonoHHO-<t>yracHbiii - npeAHaananeH aaa nopaxe­
HWA xwbow cwnbi w toxhwxw, pa3pymeHWA nonesbix oGopOHwrenbHbix coopyxenww, 
npoAenbiBaHWA npoxoAOB b aarpaxAeHWAx w mwhhwx hoaax
Aprwnnepwwcxww CHapAA npaxrwnecxww - npeAHaananeH aaa yseGHbix CTpeAbG 
Aprwnnepwwcxww CHapAA npMCTpenoMHO-ueneyxaaarenbHbiw - npwMeHAOTCA 
aaa npwcTpenxw, ueneyxaaaHWA w co3A3hwa penepos
Aprwnnepwwcxww CHapAA nporwBopaAHonoxauwoHHbiii - npeAHaananeH aaa 
coaAaHWA paAuonoMex
Aprwnnepwwcxww CHapAA cwcreMonpoGHbiw - npeAHasHaneH aaa wcnbiiaHWA apiwn- 
nepwwcxwx opyAwii Ha npoHHOCTb w cpyHxuwoHwpoBaHwe npoTWBOOTKaTHbix ycTpowcrs 
Aprwnnepwwcxww CHapAA <J>yracHbiii - npeAHaananeH aaa paapynieHWA oSopoHw- 
TenbHbix coopyxeHww, nopaxeHWA yxpbiTow xwbow cwnbi, orneBbix cpeACTB w boch- 
HOW TeXHWKW
ApTwnnepwwcKww CHapAA xwmwhcckww - CHapAA. b kotopom b KanecTBe cnapAxe- 
hwa wcnoAbayeicA 0TpaBnAK)mee BemecTBO
ApTwnnepwwcKww CHapAA yneGHbiii - npeAHa3HaMeH aaa wsynenwA yCTpowcTBa 
cnapAAa waw o6yH6HWA npaswnaM w npwewaM oGpameHWA c hwm
AapoaonbHaA aaseca - wcKyccTBeHHO-coaAaBaewaA c noMombio aapoaonbHbix 
cpeACTB AHcnepcnaA cwcreMa, cocTOAmaA w3 xwakwx wnw TsepAbix Haciwu, hoxoaa- 
IAWXCA BO B3BeweHH0M COCTOAHWW B BO3AyiUHOM CpeAG
Aapo3oneo6pa3yK)iAwe noxapoTyujamwe cocraBbi - MHoroKOMnoHeHTHbie kom- 
noawuww c nonwMepHOw CBAaxoti, coAepxamwe roptosee, kotopbim, Ka« npaewno ab- 
J1A6TCA CBA3K3, OKWCAWTCAb W WHrw6wTOp TOpeHWA, AWCneprWpyeMblW W aKTWBWpye- 
Mbiw b npoiiecce ropenwA komhoswiaww
AapoaonA orHeryiuatAero renepaTopbi - cpeACTBO oSbeMHoro noxapoTywenwA

BpwxeTwpoaaHwe - 0opMOBanwe Haeecxw nopotiixoo6pa3Horo BapbiBMaroro se- 
mecTBa b Gpwxer motoaom npeccoeanwA
BpoHenoxpbiTwe aaa BxnaAHbix aapAAOB TPT - TepMOCTOwxoe noxpbiTwe, npeA- 
HaaHaneHHoe aaa npeAOTBpameHWA ropenwA TonnwBa no tom noBepxHOCTAM, Ha xo- 
Topoe oho Haneceno
BTP - GpOHeTpaHcnopTep

B
BapbiBaHwe KOHrypHoe - cnocoG BapwBanwA w cneuwanbHbie aapAAbi aaa coxpane- 
hwa noBepxHOCTw OTpbiBa nopOA h chwxchwa crenenw HapyiuenwA 3axoHTypHoro 
Maccwsa
BapbiBHbie TexHOJiorww - wcnonbaosaHwe aHeprww BapbiBa BapwBHaTbix BemecTB 
aaa bo3acwctbwa Ha oGpaGaTbiBaeMbiw oGbexr c uenbo ero paspyweHWA, peaxw, w3- 
M6H6HWA 0OPMbl, CBapXW C APyrWMW MaTepwaA3MW. npWAaHWA erwy HOBbIX CBOWCTB 
BapbiB oGbeMHbiw - sapbis raaoBow wnw aapoaonbHOW ctwecw ropioHwx BemecTB w 
oxwcnwTenA, aanonHAiomew orpaHWHeHHoe wnw nonyorpaHWHeHHoe npocrpancTBO 
wnw ABnniomewcA ceoGoAHbiM oGnaxoM b oxpyxaiomew cpeAe 
BapbiBoonacHocTb - cbowctbo BapbiBHaToro BemecTBa, noasonAiomee oueHWTb 
eepoATHOCTb HecaHXLiwoHwpOBaHHoro BapbiBa npw paanwHHbix BHeiuHwx BO3Aew- 
CTBWAX
BapbiBHaTbie BemecTBa - xwMwnecxwe coeAWHeHWA, wx MexaHWHecxwe CMecw wnw 
pacTBopbi APyr a Apyre, cnocoGnbie noA BnwAHweM MexaHWHecxoro, TennoBoro wnw 
yAapHO-BonHOBoro BHewnero bo3acwctbwa x caMOpacnpocTpaHAKJmeMycA, Gwct- 
potwy, 3x3OTepMwsecxoMy npeBpameHwio, conpOBOxAaiomeMycA BbiAenenwetw 
Gonbujoro xonwHecTBa Tenna w HarpeTbix ao bhcoxow TeMneparypbi raaooGpaanbix 
npoAyKTOB
BapbiBwaTbix BemecTB npeccosaHwe - npouecc oGpaGoTxw hoa aowctswcm asb- 
neHWA npecca sapbiBHarbix BemecTB c uenbK) wx ynnoTHeHWA, waMenenwA MexaHwne- 
cxwx cbowctb, a Taxxe npwAanwA wm aaAaHHOW 0opMbi
BBC - BoeHHO-BO3AywHbie cwnbi 
BM4> BoeHHO-Mopcxow 0nOT

TayGwua - apTwnnepwwcxoe opyAwe, npeAHaaHaneHHoe rnaBHbiM oGpaaow aaa Ha- 
BeCHOii W MOpTWpHOW CTpenbGbl
Tenbnop - narpoHwpoBaHHoe BOAopoAOCOAepxamee npoMbiwneHHoe BapbiBnaroe 
BemecTBO Ha ocHose yrwnwawpyeMbix nwpoxcwnwHOBbix w GannwcTWTHbix aprwnne- 
pwiicxwx nopoxoB w paxeTHbix Tonnwe
Twnbaa - aneiweHT aprwnnepwwcxoro Bbicrpena yHWTapHoro wnw pa3AenbHO-rwnb3OBO- 
ro aapnxaHWA, a Taxxe narpona crpenxoBoro opyxwn. npeACTaBnner coGow tohxoct6h- 
Hbiw CTaxaH, npeAHaaHaneHHbiw aaa paawemenwA MeTaTenbHoro aapAAa co BcnoMora- 
TeAbHbiMw aneiweHTaMw w cpeACTBaww BocnnaiweHeHWA, oGwpauww nopoxoBbix ra3OB w 
npeAOxpaneHWA aapAAa ot MexaHwsecxwx nospexAeHww w bo3A6wctbwa aTMOC0epbi 
TpaMMOHWT - npoMbimneHHoe sapbiBHaroe BemecTBO
rpanara - Goenpwnac aaa MeranwA pyxow (pynnaA rpanara), c noMombK) nopoxoBO- 
ro MeTarenbHoro aapAAa (aneMenr rpaHaTOMeTHoro BbiCTpeAa) wnw narpOHOB 
crpenxoBoro opyxwn (BWHTOBOHHan rpanara)
rpaHaroMer - orHecrpenbHoe opyxwe, npeAHaanaHeHHoe aaa nopaxeHWA GpOHW- 
posaHHOw w Apyrow toxhwxw, a raxxe xwbow cwaw rpanarow
TpaHaroMeTHbiw Bbicrpen - Goenpwnac, npeAHaaHaneHHbiw aaa crpenbGbi wa rpa- 
HaTOMera
rpaHwnopbi - rpanynwpOBaHHbie npoMwwneHHbie BapbiBHaTbie BemecTBa, waroroB- 
neHHbie Ha ocnose yrwnwawpyeMwx nwpoxcwnwHOBbix nopoxos w GannwcTWTHbix pa- 
xembix TonnwB

AeroHapwn - npouecc xwMwnecxoro npeepameHWA B3pbiBHaroro semecrBa, conpo- 
BOXAaiomwwcn ocBoGoxAenwew aHeprww w pacnpocrpaHAramwiicA no BapbiBnaroMy 
BemecTBy b bwab AeronaLiwoHHOw sonnbi co CBepxasyxoBow cxopocTbio, ooctoahhow 
aaa AaHHoro BemecTBa
A3 ■ AWHaMwnecxaA aamura

BannwcTWKa BHyrpeHHAA npwKnaAHaA Hayxa, waynaioiLiaA npoueccbi, npowcxoAA- 
mwe b aacHapAAHOM npocTpaHCTBe CTBona opyAMA wnw b cbo6oahom oGbewe paxeT- 
Horo TBepAonnwBHoro AewraienA
BannwcTwxa BHyrpeHHAA creonbHbix cwctom - Hayxa o abwxohww wieraeMbix Ten b 
xawane CTBona opyA^A npw Bwcrpene ooa AeiiCTBweM nopoxoBbix raaoe
BoeeaA nacTb paxerbi (BH) - aneiweHT paxeTbi, npeAHaaHaweHHbiw aaa HenocpeA- 
CTBeHHoro nopaxeHWA uenw. PaaweiuaeTCA b toaobhow nacTw paxeTbi. no Twny Goe- 
Boro aapAAa BH Moxer 6biTb c oGbiMHbiM, aaophum wnw ApyrwM cnapAxenweM (no 
Twny agwctbwa aapAAbi noApaaAenAWTCA Ha ¿»yracHwe, ocxonoHHbie xyMynATWBHbie, 
aaxwraTenbHbie w xoMGwHwposaHHbie)
BMfl Goeean Mawnna AecaHTa
BMF1 - GoesaA MawwHa nexoTbi
BPM - Goeean paaseAbiBarenbHaA MawwHa
Boenpwnac - nK>6ow npeAwer, wcnonb3yeMbiw b cwcrewe BOOpyxeHWA w npeAHa- 
3HaHeHHbiw Ann HenocpeACTBeHHoro HaneceHWA nospexAeHWA nporwBHwxy: nopa­
xeHWA xwbow cwnbi, yHWHTOxeHWA ero Goeeow toxhwxw, paapyiueHWA yxpennenww, 
coopyxeHww w BwnonHeHWA Apyrwx aaAan
BoenpwnacoB aanwsxa - cnocoG HanonnenwA GoenpwnacoB, saxmonaKHAwwcA b 
aanonHeHww xawep GoenpwnacoB wnw cneuwanbHbix 0opM xwakwm BapbiBsaTbiM Be- 
mecTBOM (pacnnasoM) c nocneAywiAWM oTBepxASHweM ero w oGpaaosaHweM paa- 
pbiBHoro 3apAAa
BoMGapAMpoBOHHbie cpeAcrsa nopaxeHWA BKniosaiOT aBwauwoHHbie GomGn, 
xacceTbi GoMGoBbie, aaxwraTenbHbie Gaxw, xoHTeiiHepbi, csnaxw GoMGosbie

3axwrarenbHbie BemecTBa - cneuwanbHbie cocraBbi (CMecw), BbiAenmomne npw 
ropenww Gonbmoe xoawm6Ctbo TennoTbi w pa3BWBa»omne Bwcoxyx) Teiwneparypy 
3axwrarenbHoe opyxwe AeiiCTBwe opyxwA ochob3ho Ha wcnonb3OBaHww aaxw- 
rarenbHbix BemecTB
3anan - cpeAcrso aaa BO36yxAeHWA AeroHauww paapbiBHoro aapAAa Hexoropbix 
bwaob GoenpwnacoB
3apnA TBepAoro paxeTHoro ronnwBa - wctohhwx xwmwhocxow aHeprww w oahh wa 
ocHOBHbix xoHCTpyxTWBHbix aneweHTOB TBepAOTonnwBHOw aHepreTwnecxow ycraHOB- 
xw onpeAeneHHow 0opMb« w pa3Mepa, paawemeHHbiw b xarwepe cropaHWA
3syxoBbie cocraBbi - nwporexHWHecxwe cocraBbi. croparamwe c cwnbHHM asyxo- 
bhm a<t)4)exTOM w wcnoAbayeMbie aaa CHapAxeHWA cwrHanbHbix, wMwrauwoHHbix w 
0ewepBepOHHbix cpeACTB
3PK - 3eHWTHO-paxerHbiw xoMnnexc
3PC - aeHWTHO-paxeTHan cwcrewa
3CY - aeHWTHO-cawoxoAHaA ycrawoaxa
3Y - 36HWTH3A yCTaHOBXa
3yp - aeHwmaA ynpaBAAewan paxera

M
MHwuwwpyxjmne cpeacTBa - ycrpowcTBa aaa BoaGyxAeHWA ropenwA nopoxos wnw
AeroHauww B3pbiBHarbix BemecTB
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K
KP - KpbinaTafl paKGTa
KA3 - K0M0/1GKC ÖKT0BHO0 3aiA0Tbl
KyMyjiBTMBHbie 3ap»Abi ujHypoBbie - rwÔKwe 3apRAbi 03 anacTMHHbix B3pbiBHaTbix 
bglagctb, 0mgk)ia0G npoAOBbHyio KyMy/iRT0BHyio BbiGMKy, noKpbiryto rwÓKOíí oöb0- 
uobkoíí H3 MeTannononwMepHoro cocTasa
KyMynnuMB - rbbgh0G, npoRBBRiomeecR b pe3KOM yse/iuHennn b 33A3hhom Hanpa- 
BneHWH MecTHoro paapyujaiomero AeñcTBufl .aeTOHHpytomero sapada B3pbiBwaToro 
BemecTBa npw npnAannw ewy onpeAeneHHOti 0opmm

IVI
MarHMTornApoAWHaMUHecKne reHeparopbi nopoxoBbie - nopoxoBbie MCU-fghg- 
paîopbi, padoTaiomue Ha npoAyxTax cropanw« nopoxoBoro nna3MOo6pa3y«oinero to- 

nnMBa. Yctpoîîctbo npRMoro npeoÔpa3OBaH0R tgo/ioboìì aneprwM b 3/igktp0hgctbo 
MacKupyiomee cpgactbo nwpOTexHMHecKoe cpeACTBO ahr co3ash0r aumobbix 3a- 
bgc, MacKHpyiouAMX pacnonoxeHwe cbomx boîîck, a TaKxe abr 33AbiMBeH0R (ocnenne- 
h0r) boîîck npOTMBHWKa c Aenbio 3aTpyAHGH0R ero öoeßbix acwctbhw

Mhhomct opyAne apT0/inep00CKoe c onopHOií nnmoii An« MopiHpuoii CTpenbOw 
M0HOMGTHblM0 BblCTpe/iaMH
MMHOMeTHbiìi BbicTpen - óoenpwnac ab« CTpeBbÓbi 03 m0homgt3

OrwenpoBOAHbiM tuHyp - cpeACTBO BOcnnaMeHeHWR, b kotopom cepAuesuiHa 03 
cneukiajibHoro HepHoro nopoxa samnoneHa b rMÓKyio oôonoHKy
OcBeTMTenbHoe cpgactbo - nnpOTexHHMecKoe cpeACTBO a«« ocBemeHnq mgctho- 
CTw npH pa3BeAKe, Ha6n»OAeHww, öomöomgt3h00 0 T.n.
Oc se™ yen b h wü cocTaB - nnpoTexHWHecKwùi cocTaB, ropeHHe KOToporo conpoßoxAS- 
gtcr WHTeHCHBHbiM CBeneHweM b bhahmow hsct0 cnexTpa, np0MGHRGTCR An« CHSpRxe- 
HWR ocBeTMTenbHbix cpeACTB. Tpaccnpyiomnx 0 4>e0epBepOMHbix

n
riarpoH ocBeTKTenbHbiM - naTpoH c nhpoTexHWHecKWMM aneMeHTaMw 03 ocbgt0- 
TenbHoro nMpoTexHMsecKoro coctsbs
naTpoH ocBeTUTenbHbiü peaKTHBHbiü - peaKTHBHbiíí naîpOH c nMpOTexHvmecKHM 
3/igmghtom 03 ocBeTMTenbHoro nwpoTexHUHecKoro cocTasa
riarpoH CHFHanbHbiK - nupoTexHMHecKMM naipoH c nnpoaneweHTOM 03 nnpoTexHn- 
mgckofo cocrasa C0FHanbHoro orna 0/10 abimobofo
naTpoH cMTHanbHbiM peaKTHBHbiM - CMrHanbHoe n0poTexH0necKoe cpeACTBO c 00- 
poTexHMwecKMM 3bgmghtom M3 n0poTexH0HecKoro cocTaBa c0FHaBbHoro ofhr 0/10 
AbiMOBoro ri0poTexH0MecKoro cocTaea
riarpoH yH0TapHbi0 öoenp0nac CTpenxoBoro opyx0R 0 hgkotopwx nywex, b koto­
pom ny/iR (chspra), nopoxosoü 3apRA 0 cpeACTBO Bocn/iaMeHeH0R coeAWHGHbi b oa- 
ho uenoe c noMOinbio rnnb3t>j
naTpoH0poBaHHbie B3pbiBHaTbie semecTBa (naTpoH) - ycnOBHoe Ha0MeHOBaH0e 
03A6R00 03 npoMbiLuneHHbix B3pb»BHaTb«x BemecTB. ynaKOBaHHbix b ôyMaxHyto 0/10 
noji03T0neHOByio oôoBOHKy
03PK - nepeHOCHOti 3eH0THW0 paxeTHbiii komorgkc
ri0poTexH0Ka - OTpacnb HayK0,3aH0MaiomaRCR paspaöOTKOü 0 opo03boactbom 00- 
poTexH0HecK0x cocTaBOB 0 cpeACTB, 03yseH0eM 33kohomgphoctg0 npoueccoB ro- 
pGH0R COCTaBOB 0 304>eKTOB ACMCTB0R CpeACTB
n0poTexH0Hecx00 cocTaB - TBepAwe MHoroKOMnoHeHTHbie ßemecTßa, cnocoÖHbie 
b pe3ynbT3Te mgabohhofo ropeH0R co3AasaTb onpeAeneHHwü ofhgboü 30<t>eKT (3a- 
x0raTenbHbi0, ocßeT0TenbHbi0, cnrHanbHbiii)
ri0poTexH0MecKoe cpgactbo - ycTpoiiCTßo a«a nonyHeH0R n0pOTexH0MecKoro 34*- 
<t>eKTa, o6ecneH0BaeMoro ropeH0eM
HoneBaR ap™nnep0R - b0a apT0nnep00, AeücTByiomeii Ha none óor cobmgctho c 
BO0CK3M0 (nytiiK0, rayÔHAbi, M0HOMeTbi, PC3O)
riopox - TBepAOe MHOrOKOMOOHeHTHOe BemeCTBO, CnOCOÔHOe K yCTOÍÍH0BOMy 33K0- 
HOMepHOMy ropeH0K) 6e3 AOCTyna 03BHe K0cnopoAa. BO3Ayxa 0/10 APyrnx OK0cn0Te- 
neii c BbiAeneH0eM 3H3H0TenbHoro KO/iHHecTBa Tenna 0 ra3ooôpa3Hwx npoAyKTOB. 
X0M0H6CK00 0CTORH0K 3Hepf00, 0cnoRb3yeMbi0 b OTHecTpenbHOM 0 paKCTHOM opy- 
X00 a«« MeTaTenbHbix ueneü
nopoxa apT0jinep00CK0e 6ann0CT0THbie - OAHOOCHOBHbie u AayxocHOBHbie - ot- 
hocrtcr K Knaccy 6e3AbiMHbix nopoxoB. np0MeHRK>TCfi b CTBonbHOii apT0nnep00 (no- 
nesaR, TaHKOsa«, npOT0BOTaHKOBaR, MOpcxa« apT0nnep0R, aB0au0OHHaR, nyiuK0) b 
KanecTBe MeTaTenbHbix 3apRAOB
nopoxa apT0nnep00CK0e nnpoKCH/iHHOBbie - npeAHasHaseHbi An« 03roTOBneH0« 
nopoxoBwx (öoesbix, MeTaTenbHwx) 3apRAOB k apT0nnep00CK0M C0CTeMaM CTBonb- 
Horo orHecTpenbHoro opyx0R
nopoxa öecnnaMeHHbie - nopoxa, coAepxauw b cbogm cocTaee nnaMRracRin0e 
AOÓ3BK0, o6ecneH0B3K)LA0e CH0xeH0e nnsMeoÓp33OBaH0R npn Aorop3H00 nopoxo- 
BblX T33OB H3 B03AVX6 33 COOROM pSKCTHOTO ABHFSTenR 0/10 Cp630M CTBO/ia 3pT0fine- 
p00CKoro opyAWR 3a chgt oópusa uenHHX peaKU00
nopox AblMHbl0 (MepHblki) - B3pblBHaTbl0 C0CT3B, npeACTaBJlRIOm00 COÖO0 MexaH0HeCKyiO 
CMeCb TOHKOA0CnepCHblX KOMOOHeHTOB: KaR06BO0 Ce/10Tpbl, ApeseCHOTO yr/lR 0 cepbl 
nopox nasepHblii - cneu0a/ibHoe tohjwbo, oóecneH0Baiomee np0 cropaH00 
co3A3H0e Jia3epHO-aKT0BHbix cpeA. cnocoÓHbix np0 onpeAeneHHbix ycnoB0Rx 
renep0pOB3Tb KorepeHTHoe 3/ieKTpoMarH0THoe 03/iyHeH0e c TpeóyeMO0 a/ihhoíí 
BO/IHbl
nopoxa H03KOTeMnepaTypHbie - nopoxa, o6naAaiom0e H03KO0 TeMnepaTypoü 
npoAyKTOB cropaH0R; np0MeHRioTCR b pa3R0HHbix raaorenepaTopax, nopoxosbix 
aKKyMy/iRTOpax AaßneH0R 0 Apyr0x BcnoMoraTenbHbix oöbeKTax AB0raTe/ibHwx yc- 
T3H0B0K
nopoxa H0Tpor/i0uep0HOBbie - pa3HOB0AHOCTb MeTaTe/ibHbix BapbiBHaTbix se- 
mecTB, 03roT3B/i0BaeMbix Ha ocHOBe H0Tpouenniono3bi, nnacT000H0poßaHHO0 hht- 
pOr/l0liep0HOM
nopoxa OAHOOCHOBHbie - pa3HOB0AHOCTb MeTaTe/ibHbix B3pblBHaTblX BemecTB, 
03roT3B/i0BaeMbix Ha ocHOBe H0TpOLiennio/io3bi
nopoxa c0ep0HecK0e Me/iKO3epH0CTwe nopoxa, no/iyH0Bui0e Cßoe H33B3H0e no 
OKpyr/100 (¿opMe 3epeH, KOTopaR moxgt ówTb 6/103KO0 k wapoo6pa3HO0, ahckooö- 

pa3HO0 0/10 3/i/i0nco0AHO0
□opoxoBaR Macca - komoo30U0r b B0AG cycneH300 b boaö wa0 b nacTOOöpasHOM co- 
CTORH00, coAepxamaR Bee KOMnoHeHTw aaASHHoro nopoxoBoro cocTasa
nopoxoBOH axKyMy/iRTop Aaß/ieHHR (HAA) - TBepAOTon/i0BHoe 3HepreT0HecKoe 
ycTpoiiCTßo, c/iyx0T ah« npeoöpa3OßaH0R x0M0iiecKO0 3Hepr00 TBepAoro Ton/i0ßa b 
3Hepr0»o cxaToro ra3a

nopox 4>/ierMaT030poBaHHbiH - nopox, b noßepxHOCTHbie CJIO0 KOToporo BBeA©Hbi 
ßemecTßa, CH0xaiOLU0e cxopocTb ropeH0R
nop3M0Tbi 3My/ibC0OHHoe npoMbiuj/ieHHoe B3pwBHaToe ßemecTBO, npeACTaß/iRiomee 
CO6O0 3My/ibC0io pacTBopa OK0c/i0Te/ie0 b yr/iesoAopoAHOM roptoneM, ceHC000/i030po- 
BaHHyio ra3OBbiM0 BK/iioHeH0AM0, M0Kpoc4>epaM0 0/10 nop0CTbiM0 MaTep0anaM0 
npoMbiujneHHocTb 6oenp0nacos - OTpac/ib BoeHHOii npOMbiwneHHOCT0, 3aH0Ma- 
lomaRCR pa3paöoTKO0, 0cnbiT3H0RM0 0 opo03boactbom 6oenp0nacoB 0 0x 3/ieMeH- 
TOB (CHapRAOB, M0H, ÓOMÓ, TOpOGA, pyHHbIX rpaHaT, B3pWBaTe/ie0 0 B3pblBaTe/lbHblX 
ycTpoiiCTB, cpeACTB BocnnaMeHeH0R 0 0H0t400poßaH0R, B3pbißHaTbix BemecTB, no- 
pOXOB, TBepAWX paKCTHblX TOO/10B) A/l« Bcex B0AOB BOOpyxeHHbIX C0/1 0 POAOB BO0CK, 
a TaKxe pRAa OTpac/ieii npoMbiiii/ieHHOCT0 CTpaHbi (ropnoAoöbiBaioineü, reo.noro- 
pa3ßeAOHHO0, CTpO0Te/lbHO0 0 AP )
npOMblLUJIGHHOCTb CTpe/lKOBOTO OpyX0R - OTpaC/lb BO6HHO0 npOMblLU/ieHHOCT0, 
3aH0M31OmaRCR pa3paÓOTKO0, 33BOACK0M0 0 nO/10rOHHblM0 0CnblTaH0RM0 0 npO03- 
BOACTBOM CTpe/iKOBoro opyx0R. BK/iionaeT opyxeuiHbie, nopoxoBbie 0 naTpOHHbie 
3aßOAbi KB, HMW, 0cnbiTaTe/ibHbie nonnroHbi, CMexHbie npeAnp0RT0R a«« Bbinycxa 
KOMnneKTyioiA0x 03AB/100
nBO - npOT0BOBO3AyiBHaR OÖOpOHa. CoCTaBHaR naCTb BO3AyWHO-KOCM04eCKO0 
oöopOHbi (BKO), npeACTaß/iRiomaR coöoii coBOKynnocTb Meponp0RT00, C0/1, 
cpeACTB 0 AeiiCTB00, HanpaB/ieHHbix Ha OTpaxenne (cpbiB) BO3AywHoro HanaAöHHR 
npoT0BH0Ka 0 3am0Ty oöbeKTOB, Hace/ieH0R 0 boííck ot yAapos c BO3Ayxa 0 03 koc- 
Moca
npoT0BorpaAOBoe cpgactbo - o0pOTexH0MecKoe cpgactbo, C0Aepxaiu.ee uiauiKy 
aKT0BHoro AbiMa, 0cno/ib3yeMoe a/ir co3A3H0r ughtpob Kp0CTan/i03au00 boabi 0 
npeAOTBpameH0R oöpa3OBaH0R rpaAa, npoT0BorpaAOBoe cpgactbo moxgt öbiTb 
CHapRAOM («3nb6pyc-2») 0/10 paKGToti (Firn, «Oö/iaKO», «AnaaaHb», «Kp0CTan/i») 
npOT0BOT3HKOBaR apT0Jl/iep0R - B0A H33GMHO0 apT0/l/lGp00 CyXOOyTHblX BO0CK, 
cneu0anbHo npeAHasHaHGHHbiii a/ir nopaxeH0R t3hkob 0 ap. 6poH0poBaHHbix ue/ieii 
(BMn, BTP, CAY)
nTO - npOT0BOTaHKOBOG opyAMG
niyp - npOT0BOTaHKOB3R ynp3B/lRGMaR paKGTa

Paxera - noTaTGnbHbiii annapaT, AB0xyiAH0cn 3a chgt pg3kt0bho0 C0/ih, BO3H0Kaio- 
mC0 np0 OTÓpacbiBaH00 sacT0 coóctbghhoíí Maccw
PaxeTHbie TBepAbie Ton/iHBa cMecesbie (CPTT) - reTeporeHHbie BbicoKOHano/i- 
HGHHblG nO/10MGpHbte C0CTGMbl, COCTORLA0G 03 TBGpAWX OOpOUJKOOÓpaSHblX HanO/lH0- 
Te/1G0 (OK0C/10TG/1G0, MGT3/1/10MGCK0X rOpK)H0X) 0 X0AK0X KOMOOHGHTOB: rOpK)M0X 
CBR3y»om0x, TexHonor0HecK0x, 6an/i0CT0HecK0x 0 ap- AOÖasoK
PaKGTHbi0 AB0raTe/ib F0Öp0AHbi0 - paKeTHHü AB0raTe/ib, pa6oTaioin00 Ha coHGTa-
H00 TßepAblX 0 X0AK0X KOMnOHGHTOB TOn/108â
PaxeTHbl0 ABHraTe/lb XHAKOCTHOH - 0CnO/lb3yiOm0Ñ b K3MGCTBG 0CTOHH0Ka 3HCp- 
(-00 0 paóoMero Tena x0ak0g paKGTHbie Ton/i0Ba
PaxeTHbiH AB0raTe/ib Ha tbgpaom toh/ihbg - pea«T0BHbi0 Aß0raTG/ib, co3AaiotA00 C0/iy
TRF0 3a CHGT 0CTGHGH0R npOAyKTOB CrOp3H0R TBGpAOFO paKGTHOTO TOO/10B3
PaCCHapRXGH0G - OAMH 03 3T3nOB yT0/103aU00, 3aK/llOHa»OlA00CR B 03B/1GHGH00 
B3pblBHaTblX MaTep03JlOB (B3pblBH3TblX BGLAGCTB, OOpOXOB, TBGPAblX paKGTHblX TOO- 
/10B) 03 COCTaBHbIX H3CTG0 6oGnp0nacoß
Pno - peaKT0BHbl0 nGXOTHblií OTHGMGT
PeaKT0ßHaR apT0/i/iep0R - b0a h33gmho0 apT0/uiep00, 0Meiom00 Ha BoopyxeH00 
pG3KT0BHblG C0CTGMbl 3a/inOBOrO OTHR (PC30)
PeaKT0BHbi0 cHapRA (PC) - HcynpaB/iRCMaR (ynpaB/iRGMa«, KOppCKT0pycMaR) pa­
KGTa, np0MGHRGMaR B PC30

CAY - caMoxoAHaR apT0/i/iGp00CKaR ycTaHOBKa
CnapRA aKT0BHo-peaKT0BHbi0 - b0a apT0/i/iGp00CK0x öOGnpnnacoß, oöbCAKHRio- 
m00 CBOiicTBa oöbiHHoro (aKT0BHoro) 0 peaKT0BHoro (Aono/iH0Te/ibHoro) CHapRAOB 
CnapRxeHHe 6oenp0nacoB (BH) - pra TGXHonor0MGCK0x onGpau00 0 noc/iGAOßa- 
Te/lbHOCTb 0X BbinO/lHGH0R Hp0 03rOTO8/lGH00 pa3pblBHblX 3apRA0B, 3/1GMGHT0B BÍ1, 
3aKpenneH0R 0x b Kopnycax öoenpnnacoB 0 coga0hgh00 0x c chctgmoíí 0H0U00poBa- 
H0R, a TaKxe cóopOHHbie onepau00 no np0BGAGH0io 0X b coctorh0G, np0roAHoe a/ir 
ÖOGBOTO np0MGHGH0R 0/10 A«« ABHTG/lbHOCO Xp3HGH0R 
CB CyxonyTHbiG BOviCKa

TepM0THbi0 cocTaB - TpyAHOBOcn/iaMGHRGMbiíí 3ax0raTG/ibHbi0 cocTaB, npeACTae- 
/1RIOLA00 coöoii pGaKA0OHHyio CMGCb OK0C0 MGTa/i/ia c Apyr0M MGTannoM
TexHonoF00 abohhuig TexHO/ior0HGCK0G npouGCCbi, 0cno/ib3yeMbie ab« no/iyne- 
H0R npoAyKLi00 BoeHHoro 0 rpaxASHCKoro Ha3HaneH0R
TpaCCep - O0pOTGXH0HeCKOG CpGACTßO A/IR HaÖ/llOAeH0R 3a TpaGKTOp0G0 nO/lGTa CHa­
pRAOB. paKGT 0 Apyr0X AB0XyiA0XCR OÖbGKTOB C UG/lblO KOppGKT0pOßK0
Tpacc0py>OLA00 cocTaB - n0poTexH0necK00 cocTas, np0MeHRGMbi0 abr CHapRxe- 
H0R Tpacc0pyiOLU0x cpGACTB (TpaccGpoß), A®BaioiA0x B0A0MO0 TpaGKTop0to no/iGTa 
6blCTpOnOTRLA0X OÖbGKTOB (oy/lb, CHapRAOB, paKGT 0 T. A-)

YT0/i03au0R 6a/i/iHCT0THbix nopoxoB - 0cno/ib3OBaH0e apT0/i/iep00CK0X nopoxoB 
(BFl 0 nn) 0 paKGTHblX Tonjes (PT), CHRTbIX C 8OOpyXGH0R BC/1GACTB0G 0CTGMGH0R 
cpOKa c/iyxGÖHOii np0rOAHOc™ 0/10 pa3OpyxGH0R, b rpaxA3HCK0x ug/irx, k3k npaB0- 
no. He no npRMOMy Ha3HaHeH0io

UeneyxasaTe/ibHoe cpgactbo - cpgactbo, CHapRxeHHoe n0poTexH0necK0M co- 
CT3B0M (CHapRA. 3B0a6OMÖa 0 Ap ) A/l« yK333H0R H3XOXAÖH0R OÖbGKTOB OpOT0B- 
H0Ka

3/ieKTpoBocnnaMeH0Te/ib cpgactbo BOcn/iaMGHGH0R, coctorlugg 03 npncno- 
coöbgh0r ABR npeoöpa3OßaH0R 3/igktp0hgcko0 3Hepr00 b Ten/iosyio c BOcnnaMGH0- 
TGBbHblM COCTaBOM
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Terms and definitions

AAW - anti-aircraft weapon
AD - air defense; an element of the aerospace defence (ASD); a complex of meas­
ures, assets and actions aimed at repelling the enemy aerial strikes and defending 
own installations, forces and population from attacks from the air and space 
ADS - air defense system 
AF - Air Force
AFV - airborne fighting vehicle
Air-droppable munitions - include aerial bombs, cluster bomber, incendiary con­
tainers
Alumotol - granulated industrial explosive compound
Ammonals - industrial explosive compounds
Ammonites - granulated industrial explosives
Ammunition - an object used in weapon systems as a means to destroy enemy man­
power, vehicles, equipment, materiel, fortifications, and installations
Ammunition filling (AF) - operating procedures to assemble boosting charges and 
ammunition elements, set them into hulls, connect with priming systems, and prepare 
for combat employment or long storing
Antihail ammunition - pyrotechnical ammunition containing a cartridge with active 
smoke as a seeding agent, used for water crystallization and hail prevention; made in 
the form of an artillery shell (Elbrus-2) or a rocket (PGI, Oblako, Alazan, Kristal) 
Antitank artillery land artillery systems designed specifically to counter tanks and 
other armored vehicles (IFV, APC, SPAW)
APC - armored personnel carrier
AquanAI - industrial explosive compounds containing water and aluminum
Aquanite - water-containing explosive compound
Aquatol - industrial water-containing explosive compound
Armor plating for solid-propellant motors - heat-resistant coatings designed to 
prevent burning of propellant's surfaces where they are applied
Armor-piercing artillery round (discarding sabot) - ammunition designed to 
destroy armor, using kinetic energy of the penetrator/projectile
Artillery projectile - the main component of an artillery round, projected from the 
bore of the gun
Artillery propaganda shell - artillery round designed to disperse propaganda 
leaflets
Artillery systems - artillery gun, munitions fired from it and supporting and mainte­
nance hardware
ATGM - antitank guided missile
ATGW - antitank guided weapon

B
Ball powders - small-grain powders, called so tor the near-to-ball shape of the grains 
Ballistite powders - one- or two-component smokeless powders, used in tube 
artillery (field artillery, tank guns, antitank weapons, naval artillery, aircraft cannons 
and guns) as propellants

Case an element of an artillery round or small arms round in the shape of a thin­
walled shell containing propellant and primer; ensures obturation of propellant gases 
and protects the charge from mechanical and atmospheric influence
CFV - cavalry fighting vehicle
Chemical artillery round - contains warfare chemical agents
Cluster artillery round - ammunition filled with unguided, guided or homing submu­
nitions of fragmentation, shaped-charge, shaped-charge fragmentation and armor 
piercing action, and mines, dispensing when the round is fired.
CM - cruise missile
Compression (pressure molding) of explosive compounds - processing tech­
nique of applying pressure to condense explosive compounds, alter their mechanical 
properties or provide necessary shape
Concrete-piercing artillery round - designed to destroy buildings and fortifications 
of reinforced concrete and other hard materials

D
DAS - defensive aids suite
Demilitarization - a phase of disposal, providing for extraction of explosive agents 
(explosives, powders, solid propellants) from munitions
Demilitarization of ballistite powders use of artillery powders and rocket propel­
lants, decommissioned from service due to service life expiration or disarmament, in 
commercial purposes
Detonation - a chemical reaction of blasting transformation of an explosive sub­
stance with rapid release of large amounts of energy, self propagating in the explosive 
compound in the form of a detonation wave at supersonic speed
Dual technologies - technologies and techniques used for manufacturing both com­
mercial and defense products

E
Electric primer - a priming mechanism transforming electricity into heat to actuate 
priming charge
Electronic countermeasure round ammunition designed to create electromag­
netic interference
ERA - explosive reactive armor
Explosion hazard - the risk of unauthorized explosion of an explosive compound 
under external influence
Explosion techniques - ways to apply blasting energy to an object with the aim to 
destroy, cut, deform, weld it with other materials or impart new qualities in it 
Explosive cartridge (encased explosives) - a working title for industrial explosive 
compounds, encased in paper or polyethylene skin
Explosive substances - chemical agents, or their mixtures or solutions, which under 
external mechanical influence, heating or impact are capable of releasing large 
amounts of heat and high-temperature gases as a result of rapid, self-propagating 
exothermal chemical reaction

Field artillery - artillery arm on the battlefield acting jointly with other arms and serv­
ices; operates guns, cannons, howitzers, mortars. MLRS
Firearm industry - sector of defense industry, dealing with development, factory and 
live firing tests and production of firearms; includes gun-making, powder-making and 
ammunition making design bureaus, research and development institutes, proving 
grounds and enterprises manufacturing requisite component parts
Fire-extinguishing smoke-extractors (generators) - systems used for extinguish­
ing large fires
Fire-extinguishing smoke-generating substances - complex mixture containing 
polymeric fuel, oxidizer and fire inhibitor that actuate when the mixture is burning 
Flameless powders powders with flame arresting additives that reduce the flash, 
normally resulting from delayed burning of powder gases released from rocket motor 
nozzle or from the bore of an artillery weapon, by stopping the chain reactions 
Flexible Linear Shaped Charge - flexible linear charges made of elastic explosives 
with shaped charge cavity through the whole length covered with flexible metallic and 
polymeric insulation
Fragmentation artillery round - ammunition designed to destroy or maim soft per­
sonnel or damage thin-skinned materiel to render it inoperable, using case fragmen­
tation, or darts and flechettes.
Fuel and air explosion - an explosion of a gas or aerosol mixture of flammable sub­
stances and oxidizer in a limited or semi-limited area or when it is suspended in air 
Fuse - used for priming detonation of the main charge in some types of munitions 
Fusing/detonation cord - primer made of gunpowder encased into a flexible skin

6
Gelpor - encased water-containing industrial explosive made from demilitarized 
nitro-cellulose and ballistite gunpowders and solid propellants
Grammonite - industrial explosive compound
Granipores - granulated industrial explosive compounds made from demilitarized 
nitro-cellulose powders and ballistite solid propellants
Grenade, rocket - ammunition thrown by a hand (hand grenade), propelled by a 
boosting charge (rocket) or small arms' rounds (underbarrel launched grenade) 
Gunpowders explosive compound in the form of a mechanical mixture of fine-grain 
component, including potassium nitrate, charcoal and sulphur

H
High-explosive anti-tank (HEAT) round uses the Neuman effect (a development 
of the Munroe effect) to create a very high-velocity jet of metal in a state of superplas­
ticity that can punch through solid armor
High-explosive artillery round designed to destroy fortifications, hardened man­
power, weapons and materiel
High-explosive fragmentation artillery round (HE-Frag) - designed to destroy 
manpower, materiel, equipment and field fortifications, and breach minefields 
Howitzer - artillery system designed primarily for indirect high-angle, plunging fires 
Hybrid rocket motor - rocket motor burning a combination of solid and liquid fuels 
I FT - infantry flame thrower 
IFV - infantry fighting vehicle

I
llluminant - pyrotechnical compound that burns, producing intensive light; used to fill
illumination munitions, tracer munitions and fireworks
illuminating artillery round - ammunition designed to illuminate the area
Illuminating cartridge - cartridge containing pyrotechnical elements made of illumi-
nant
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Illuminating rocket - rocket containing pyrotechnical elements made of illuminant
Illumination ammunition - illuminating pyrotechnical charge to illuminate the area for 
reconnaissance, observation and bomb-dropping purposes
Incendiary artillery round - ammunition designed to set up fires
Incendiary substances - specialized compounds or mixtures, releasing large 
amounts of heat while burning with high temperature
Incendiary weapons - weapons based on the use of incendiary substances
Interior ballistics - an applied science dealing with processes, running in the gun 
bore behind the projectile after firing, or in the solid-propellant rocket motor

Laser powder - special propellant that burns to release laser-active media, capable 
of generating coherent electromagnetic emission with required wavelength
Lead azide - most commonly used primary explosive
LF - land forces (Army)
Liquid propellant rocket motor - rocket motor burning liquid propellants to produce 
propelling force
Low temperature powders - powders burning with low temperature; used in gas 
generators, pressure accumulators and other auxiliary power packs

M
MANPAD - man-portable air defense system
Missile warhead - a part of the missile intended to contact with the target, normally 
placed in the leading part of the missile. According to the filling, warheads are classi­
fied into conventional, nuclear or other, while according to the charge, into high-explo­
sive, fragmentation, shaped-charge, incendiary and combined
Mortar - an artillery weapon with baseplate for delivering high-angle, plunging fires 
Mortar shell - ammunition fired from mortars
Munitions industry - sector of defense industry dealing with development, tests and 
production of ammunitions and their elements (bombs, mines, rounds, torpedoes, 
hand grenades, fuses, detonators, primers, explosives, powders, propellants) for use 
in all arms and services of the Armed Forces, as well as in some branches of national 
economy (mine engineering, geological exploration, construction work and so on) 
Munroe effect - refers to the partial focusing of blast energy caused by a hollow or 
void cut into a piece of explosive

N
Nitro-cellulose powders - used as raw materials for production of powder charges 
(both warhead and propellant) for tubed artillery firearms
Nitroglycerin powders - sort of propellants, produced from cellulose nitrate, plasti­
cized with nitroglycerin
Noise effect compounds - pyrotechnical substances producing noise effect when 
burning; used in signal, simulation and firework rounds

Obscuration ammunition - pyrotechnical ammunition to emplace obscuration 
smokes to cover own forces or generate smoke in enemy areas to disrupt his plans 
Obscuring aerosol (smoke) - an artificially created highly dispersed substance of 
liquid or solid particles suspended in air
One-component powders - sort of propellants, produced from cellulose nitrate

Phlegmatized powders - powder, which outer layers were phlegmatized by implant­
ing inhibitors of burning
Poremites - industrial explosive emulsion of a solution of oxidizers in hydrocarbon 
fuel, sensitized by gas implants, micro spheres or porous materials
Powder - solid composite substance, capable of sustained burning without addition­
al oxidizer, releasing significant amounts of heat and gases; a chemical source of 
energy used in firearms and rockets to produce propelling force
Powder magnetohyrdodynamic generators - powder MHD generators make use 
of the products of powder burning to transform heat into electric energy
Powder mix - mixture of powders with water or paste, including all components of the 
required composition
Powder pressure accumulator (PPA) - solid fuel power station, used to transform 
chemical energy of solid fuel into the energy of compressed gases
Practice (training) artillery round - designed for training purposes
Preforming - compressing granulated explosives or powders into preforms

Pressure accumulator - gas generator designed to produce compressed gas and 
control its consumption and compression rate
Primers - priming charges and mechanisms used to actuate burning of powders and 
detonate explosive compounds
Pyrotechnical mechanism - device employed to make use of the effects produced 
by burning pyrotechnical substances
Pyrotechnical substance - solid composite elements, capable of producing an 
incendiary, illuminating or signal effect as a result of slow burning
Pyrotechnics - branch of science dealing with development and production of 
pyrotechnical substances, and finding regularities in burning processes and their 
effects; also pyrotechnical agents and munitions

R
Rocket - ammunition fired from rocket launcher; aldo unguided (guided, smart) mis­
sile, used in MLRS
Rocket - an aerial vehicle propelled owing to the jet stream produced by burning pro­
pellant
Rocket artillery - branch of land artillery, armed with Multiple Launch Rocket 
Systems (MLRS)
Rocket Assisted Projectile - an artillery ammunition combining properties of ordi­
nary artillery shell and rocket
Rocket launcher - firearm designed to destroy enemy armored and other vehicles 
and manpower
Round mold filling - a method of filling munitions or specialized molds with welded 
explosive, which after solidification turns into a bursting charge

s
SAM - surface-to-air guided missile
Shaped charge artillery round - designed to produce a coherent jet suitable for 
punching through thick armor
Signal cartridge - pyrotechnical cartridge containing pyrotechnical element of illumi­
nant or smoke pyrotechnic substance
Signal rocket - signal pyrotechnical ammunition containing pyrotechnical element ot 
illuminant or smoke pyrotechnical substance
Smoke artillery round - ammunition designed to emplace obscuring smoke screens 
Solid propellant charge - a source of chemical energy and a main element of the 
solid propellant motor with specific size and shape, placed in combustion chamber 
Solid propellant rocket motor - jet motor producing propelling force by burning solid 
rocket propellants
Solid rocket propellants (SRP) - heterogeneous polymeric compounds of solid oxi­
dizers or metal fuels and liquid components, including flammable binding agents, 
technological, ballistic and other additives
SPADS - self-propelled air defense system
SPAS - self-propelled artillery system

Target designating ammunition - ammunition with pyrotechnical agent used to des­
ignate enemy targets
Termit mixture - hard-to-infiame ignition compound containing a mixture of iron oxide 
and other metal
Testing artillery round designed to test artillery systems and recoil mechanisms 
Tracer - pyrotechnical ammunition used to trace the trajectory of projectiles and rock­
ets so as to make corrections to it
Tracer artillery round - ammunition used for target designation
Tracing agent - pyrotechnical compound used in tracers to visualize the trajectory of 
fast-moving bullets, projectiles, rockets and so on.
Training artillery round - designed for educational purposes, i.e. for learning the 
round's structure and composition, and ways to handle
Trim blasting - blasting method, when special charges are used to control the explo­
sion in order to retain the integrity of separated surfaces and reduce the damage 
inflicted on zone adjacent to the blasting perimeter
Tubed artillery interior ballistics - science dealing with the movement of projectiles 
in the gun bore, resulting from the expansion of powder gases

u
Unitary munitions (single-piece) - munitions fired from small arms and some 
artillery guns, with bullet (projectile) and encased propelling charge connected with 
each other by means of the case
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