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PETPOCMNEKTUBA UCMNbIMAHUUA PAKETHOU TEXHUKU HA 4 rLUMn MO



CAMOE WMHTEPECHOE

NONUTOHY “KANYCTUH AP”

Yxodsawas e He60 38e30a...
Cmanosunachk 30eck 518610 cmapmyrowel

Koponéea Cepzesi Meuma.



nepBOI'IpOXO,D,LI,bI paKeTHOVI TeXHUKU

[OHEM poXaeHus "locynapcTBEHHOrO LeHTpanbHoro Hay4HO-
nccnepoBaTenbCKOro UcnbiTatensHoro nonuroHa MuHuctepctea BoopykeHHbix Cun
CCCP (HblHe ['ocygapCTBEHHbIN LeHTpanbHbl KpacHo3HaMeHHbIn opaeHa KpacHowu
3Be3gbl MexBuaoson nonuroH MuHuctepctBa 060poHbl PP) npuHATO cumtath 13
masa 1946 roga. B aTtort
AEeHb ObIIO NPUHATO Mo-
CTaHOBMNEeHne CoBeTa
Mwunuctpoe CCCP o
pasBUTUN  pPeakTUBHOM
TEXHVKN N BOOPY>KEHUS B
CTpaHe.

OpHako, elwe Oo
BbIxoAa 3TOro no-
CTaHOBIeHus, 8 WIoHA
1945 roga HapoaHbIn
KoMuccap asuaLMOHHOW
npombiwneHHoctn AW,
UWaxypuH B cBOen 3a-
nucke .M. ManeHkoBy
AONOXUI pesynbTaTbl
obcnegoBaHna repmax-
CKOro  Hay4Ho-uccrnepgo- )
BaTENIbCKOr0 WMHCTUTYTa PaKeTHOro BOOPYXeHus B [leHemiooHOe, NpounsBedeHHOro
3amectutenem HavansHuka HAW-1 npodeccopom Abpamosuyem IM.H., koTopbin Bbin
nocnaH B 'epmaHuio ¢ kommnccuen reHepan-maunopa lNetposa H.UN. NHctutyT B le-
HeMIOHAE NpeacTaBnAn cobon OrpoOMHbIA KOMOMHAT, 3aHMMaBLUMINCA pa3paboTkomn m
UCMbITaHMEM paKeTHbIX CHapsaoB. MHCTUTYT pacnonarancs Ha Tepputopuun nnolla-
Abto okono 80 KkB.KM., uMmeda 6ornee 150 34aHUN M COOPYXEHUA obLen nnowagbto
6onee 200 TbicaY KB.M. MOLHOCTb COXpaHMBLLENCA 3MeKTpoCcTaHumMm nHctutyTa — 30
TbiC. KBT. YUncno coTpygHMKoB 1 paboymnx B MHCTUTYTe goxoamno o 7500 4yenoBek.
I3 O6cTpen floHaoHa E—— NHcTuTyT BXOAMN B
cucTteMy ynpasne-
HUA  BOOPYXEHneMm
penxceepa (¢ 1935 r.
BepmaxT). PykoBo-
aun UM cneumans-
HbI  YMNOSHOMOYEH-
Hbin [wuTnepa re-
Hepan CC Kammnep
(3amectutens [mm-
mnepa). KoopawnHa-
i umen paboTbl  MH-
! cTMTYTa U NPOMBbILL-
|| JIEHHOCTK Beadan
npeacrasutenb Mu-
HUCTpa  BOOpYXe-
HuM Wneepa. Hayy-
' HbIM  pyKoBoOAauTe-




nemMm uHcTuTyTa 6bIN Npodheccop oH bpayH, koTopbiM paboTtan Hag pakeTHbIMU
CHapsgamu ewle ¢ 1932 roga. Mo ocTaBIMMCHA COOPYKEHUAM, HAaUOEHHbIM AeTansaMm
CHaps4oB M ONpoCy OCTaBLUMXCA (BTOPOCTEMNEHHbIX) pabOTHMKOB MHCTUTYTaA ObINo
cAenaHo 3akmfoveHne: OCHOBHOM TeMaTuKom paboTbl MHCTUTYTa Obina oTpaboTtka
AanbHoboNHbIX cHapsigoB PAY-2 onuHon 14 m ¢ ganbHOCTbIo cTpenbbbl 300-350 KMm.

CHapsagbl aTn 6binn paspaboTtaHbl ewe B 1942 rogy Ha asuratene co cnup-

TOM B Ka4decCTBe Tornmea U XMakmm KMCriopogoM B Ka4eCTBe OKUCINTen4.

e — et
MoarotoBka Ha CI KanyctuH AP

OpHako B nonete 3Ty cHapsaabl AaBanu npexgeBpeMeHHble pas3pbiBbl U He-
AOCTaTO4HO TOYHO YMpaBnsNUCb MO pagmo, YTO yAarnocCb YCTPaHUTb fULb B KOHLE
1944 roga, nocne 4Yero OHWM HaLNW nNpuMMeHeHue npu GombapaupoBkax JloHAoOHa.
Benacb paboTta no yny4ylweHnto Ky4HOCTU U yBENUYEHMIO AanbHOCTM NnoneTa cHaps-
poB ®AY-2 oo 550-600 km. B nHCTUTyTE Benacb pa3paboTka pakeTHbIX 3€HUTHbIX
CHapsagoB ¢ paguoynpasneHvemM. o dpopme pakeTHbI 3€HUTHbLIM CHaps4 Harnomu-
HaeT cHapag PAY-2, HO OTnMYyaeTcs OT HEro MeHbWUMKU pa3Mepamu (anuHa 8 m).
[euratens paboTtaeT Ha a30THOM KUCNOTE B KA4YecTBE OKUCIUTENS (KMCnopon He
npurogeH Anst 3eHNTHOrO CHapsiga M3-3a cBoen GbICTPOM MCNapseMocTu, Torga Kak
3EHUTHbLIM CHapsg AOOSMKEeH AOMro XPaHUTbCA B COCTOSIHUM MOSIHOM FOTOBHOCTU K
cTpensbe).

B pesynbTaTte paboTbl koMnccumn 6bino yCTaHOBMEHO, YTO BONpPOCaMM pakeT-
HOW TeXHWKN B [[epMaHnn 3aHMManuch 25 Hay4YHO-UccneaoBaTenbCKMX opraHnsauunm,
A0 15 obpasuoB pakeTHbIX CHapAOO0B K KOHLY BOWHbI Oblfiv B NpOLLECCE KOHCTPYUPO-
BaHWs, @ HEKOTOpPbIE M3 HUX ObiNyM NPUHATLI HA BOOPYXXEHWE repMaHCKON apMun, B
TOM 4uUcre pakeTHble camorneTbl-cHapsabl (PAY-1), pakeTbl AanbHEro AencTBus C
XngkoctHbeiMu asuratenamm (PAY-2), 3eHUTHbIE pakeTbl « TangyH» 1 ap.



Pewennem KO B aBry-
cte 1945 roga 6bina cosgaHa
MexxBeqOMCTBEHHAss  KOMMUCCUSA
(n3 npeactasutenen MAY, HKB,
HKAIN, HKB, HK3I1, HKXIM,
HKCI, HKMB), pabGoty kotopou
Bo3rnasnan T. [anagykoB. OTon
KOMuUccnen u uHxeHepamm AY
npoBedeHbl crnefyowmne paboThbl:
cobpaH n nepeBedeH Ha PyCCKui
A3bIK OOLIMPHBLIN  MaTepuan no
HEMELIKON  paKkeTHOW  TexHuKe,
co3gaH cneuunanbHbin pakeTHbIN
WHCTUTYT B [epMaHum B parioHe
HopaxayseHa, BOCCTaHOBJIIEH
ONbITHBIN 3aBoA No cbopke pakeT
. panbHero aencteuna ®AY-2, Boc-
. CTaHOBJleHa wucnblTaTenbHaa na-
Bbopartopud, co3gaHo 5 TexHorno-
TMYECKUX U KOHCTPYKTOPCKMX
Olopo Ha 3aBoae B panioHe Hopa-
" xay3eHa, cobpaHO u3 HEeMELKMX
" netanen 7 pakeT garnbHero geu-
=~ ctBUsa PAY-2, n3 Hux 4 nogroTas-
nuBatoTCs K onbITHOWM cTpenbbe. Tpu paketol PAY-2 goctaBneHbl B MockBy onst nsy-
YeHus.

o

Camonet-cHapag PAY-1

Bcero k aTum pabotam 6bino npueneyeHo okono 1200 HemueB, B TOM vucrne
pag cneumanuctoB. CneumanbHbii KomuteT no PeaktuBHOW TexHuke paspabotan
nnaH Hay4YHO-MUCCreaoBaTeNbCKMX U OMbITHLIX paboT Ha 1946 — 1948 rr., B KOTOPOM Or-
penenvn nepeBoodepenHyo 3adadvy: BocrnpoussedeHve pakeT tuna PAY-2 n «Baccep-
anb» (3eHUTHOM yNpaBisieMOn pakeTbl) C MPUMEHEHMEM OTEYECTBEHHLIX MaTepmnarnos.

B uendax BbiNONHeHMs 3TMX 3agad Obio peweHo co3gate — HayyHo-
nccriegoBaTenbCKui peakTuBHbIM MHCTUTYT TAY 1 ocynapctBeHHbIn LieHTparnbHbIn no-
JINFOH PeaKTVBHOW TEXHUKN A1 BCEX MUHUCTEPCTB, 3aHUMAIOLLMXCH PeakTUBHBIM BOOPY-
XeHveM. [lepBooyepeHbIMM 3adavaMmn ABNANUCL PaboTbl MO PeakTUBHON TEXHUKE B
epMaHuK: NONMHOE BOCCTaHOBMEHNE TEXHUYECKOW AOKYMEeHTauun u obpasuos fanb-
HoBonHOM ynpaBnsiemon paketbl PAY-2 1 3eHUTHbIX yNpaBnseMbix pakeT — «Baccep-
danb», «PenHToXTEp», «LUMeTTepnuHm»; BoccTaHoBneHMe nabopaTtopuii U CTEHO0B CO
BCceM obopyaoBaHmem 1 npubopamm, HEOOBXOAMMbIMM AN NPOBEAEHNS UCCIIEA0BaHWN U
onbIToB Nno paketam PAY-2, «Baccepdanb», «PenHToxTep», «lUmeTTepnuHmn n apyrum
pakeTam; NMOAroTOBKY KaapoB COBETCKMUX CMEeLManMcToB, KOTopble oBrageny 6ol metoaa-
MW UCMbITAHWIN, TEXHOSOMMEN NPON3BOACTBA AeTarnen 1 y3noB U COOPKM pakeT.

B lNMeHemioHOe ocTanucb NUWb UCNbITaTelbHbIE CTEHAbI, NnabopaTopHbie U
NPOV3BOACTBEHHbIE 30aHUA, B 3HAYUTENbHOW CBOEW YacTu paspylueHHble 6Gombap-
AVNPOBKOW aHrnu4aH. Mcnonb3oBas Tpy4 OOMbLUOro YMcria BOEHHOMSIEHHbIX, HEMUbI
co3ganu B6nm3n Hopaxay3eHa MOLLHbIA, XOpOLOo 06opyaoBaHHbIM NOA3EMHbLIN 3a-
BOA, MONyYMBLUMIA YCNOBHOE HauMeHoBaHue «MuTTenbBeEpK», pacCYUTaHHbIN Ha
cbopky npumepHo Ao 20 paket PAY-2 B cyTku. lNpeacraButenn CneumanbHOro Ko-
MUTETa MO PEaKTUBHOM TEXHMKE Ha MeCTe O3HAaKOMWUIIUCb C NpeanpuUaTUAMU B
HopaoxayseHe, bneiixeponoe, JlexecteHe, a Takke wun B [leHemioHae, OGbinu



NMPOCMOTPEHbI PabOTbl KOHCTPYKTOPCKUX
6l0pO M MHCTUTYTa, OpPraHN30BaHHbIX CO-
BETCKMMM CcreuuannuctaMmm, U OonpoLleHbI

HeMeLKue crneunanucTel, B pesynbTaTte -
Yyero YCTaHOBIEHO: B THOPUHIMN Haxogu- =

nuck: cbopouHbin 3aBog PAY-2 «Mwut-

TenbBEpK»; CTeHAObl ANA 3aBOACKUX OTHe- §

BbIX WCMbITAHWN CEPUNHBIX ABUraTenen
DAY-2; aBakympoBaHHOe u3 [leHemioHae
UMYLLECTBO U creumnanuctol. [1o 3aHATUS

9TOr0 panoHa COBETCKUMW BOUCKaMU

aMepuKaHUbl, a 3aTeM aHrnu4yaHe, Bbl-
BE3MM BCEX BeAyLUMX HEMELKUX cneuma-
FINCTOB, MNOSIHYKD TEXHWUYECKYH OOKYMEH-

TauMio M ucnpasHble 06pasubl pakeT

®AY-2. CneumanbHoe ob6opyaoBaHue

(cTeHabl, NynbTbl yNpaBneHusl, KOHTPOIb- %

Has annapatypa U T.n.) 6bino B 3Hauu-

TEeNbHOW 4YacTu MpuBEAEHO B HEroaHoe |

cocTosiHue. B cuny atoro B pacnopsxe-
HME COBETCKMX ChneunanucTtoB nonanu
nuWb paspo3HeHHble arperatbl AY-2 u
HEe3HaAYMUTENbHOE KONMYECTBO TEXHUYe-
CKOM N TEXHOJSIOrMYecKon LOKYMeHTauuwn.
CoBeTckue cneuvanucTbl OpraHm3oBanu

lMoaroroBKa K NYCKYy 3aBepLieHa

PO3bICK NO TeppuTopun 'epmMaHnn N OKKYNMPOBAHHbLIX €10 CTpaH TEXHUYECKOW [OKY-
MeHTaumn, obpasuoB OTAEerNbHbIX arperatoB U npubopoB. Tak, Hanpumep, 4acTb
yepTexen pakeTbl PAY-2 6bina obHapyxeHa B [Npare, B BeHe u gpyrux ropogax. My-
TEM O3HAKOMJIEHUS1 C OTAENbHbIMWU arperatamu n npnbopamm, U3 KOTOPbIX COCTOUT
DAY-2, a Takke U3 KOHCYNbTaLUMA HEMELKMX CneumMannuctoB Obiio caenaHo 3aknto-
YeHue, UYTO OCHOBHbIM M pellarlnmMm 3BeHOM B pakete PAY-2 aBndeTcsa cuctema
ynpaBneHusa pakeTbl B nonete. B Havyane Hemubl NpakTUKoBanu criegyowmn npuH-
UuMn ynpaeBneHns pakeTon: nepeg nyckoMm pakeTbl oT ctapta ®AY-2 B HanpaBneHuu
Luenu nog yrnom npuuenueBaHua gasanu B 3oup MOLLHbBIA paguosiyyd. YCTaHOBIEH-
Hble Ha PAY-2 pagnonpmnbopbl AeCTBOBaNM B Nofioce paguorny4va U He no3Bonsanm

JNlabopaTtopus B NNeHemioHAe

pakeTe YKMOHATbCA OT 3ajaH-
HOro Kypca. BTopasi yacTtb cuc-
Tembl ynpasneHna OAY-2 co-
cTosna u3 paguoannapaTypebl,
C MOMOLLb KOTOPOW BbIKIIHO-
yancs Osuratenb pakeTbl, KO-
roa nocrnegHAaAs goctuvrana 3a-
paHee Bbl4MCIIEHHOW CKOPOCTH,
N TeM cambiM onpegensanacb
AanbHOCTb NMoneTa pakeTbl.
Beuagy TOro, 4yto ata
cucTtema ynpaBrieHUsl pakeToun
®AY-2 no paguo 6bina oYeHb
rPOMO34KON, a caMoe rfaBHoe,
aHrnuyaHe, ysHaBs, 4yto OAY-2



ynpasnseTcs nNo paguo, Hayanu BBOAUTb B 3hUp pagnonomexu, comsasLune pakeTy
C 3afaHHOro HanpasrieHus. Hemubl B JanbHenWwWeM nepeLwnn Ha aBTOHOMHYIO, T.e.
He3aBMCUMYIO OT YNpaBrieHMs C 3eMNKn annapaTypy, COCTOALLYIO U3 TMPOCKONUYECKNX
npnbopoB «OpU3OHT» N «BepTukanb», KOTOpbIE YAEpXUBann pakeTy Mo 3apaHee
BbICYMTAHHOMY M MOCTaBNEHHOMY Ha HUX Kypcy. [JanbHOCTb noneta pakeTbl perynu-
poBanacb NpubopoM, KOTOpbIM BbIKIOYan ABuratenb B TOT MOMEHT, Korga pakeTa
pocTurana 3apaHee BblYUCIIEHHOW CKOPOCTU, HO YK€ BbIKNIOYeHWe ABuratens npo-
N3BOOMIOCL aBTOMAaTUYECKN

npnbopoMm, yCTaHOBMEHHbIM

Ha 6opTy pakeTbl. PeaktuB-

Hbl ABuratenb paketbl PAY-

2 pgocTtaTodHO  oTpaboTaH.

ABuvratens umen cuny TAru,

paBHyto 25 T (gBuratenb

MMEBLLMXCA Y HacC OrMbITHbIX

XWOKOCTHbIX PeaKkTUBHbIX Ca-

MOMEeTOB faBan cuny TArum He

6onee 1200 «r). danbHOCTb

noneta ®AY-2 cocTaBnsna

250-270 kM. BspbiB4aTOoro

BelLlecTBa B rOfIOBHOM 4acTu

pakeTbl nomewianocb 800-

1000 «kr. PacceuBaHue npu

cTpenbbe pakeTamu NO AanbHOCTU M GOKOBOMY OTKIMOHEHMIO COCTaBMANO B npeae-
nax nnc-MmnHyc 10-20 Km.

PasButne pakeT ganbHero OencTBUS HEMUblI Hamevanu NpoBOAUTb KaK 3a
cyeT popcnpoBaHNA peakTUBHOIO ABuUratens, Tak U nepexoia K HoOBbIM cxemMam pa-
KeTbl. Tak, Hanpumep, cornacHo Nofy4YeHHbIM OT HEMLIEB CBeAEeHUsIM OHU pa3paba-
TbiBaNn NNaHUpyroLne pakeTbl AanbHero AercTBus. [JOKyMeHTanbHbIX AaHHbIX MO
3TOMYy BOMpoOCYy He oOHapyxeHO. PaboTbl MO 3€HUTHbIM pakeTam Hemuamu Obinm
drakTU4eckn Torbko Hadatbl. OCHOBHas uaest MCMONb30BaHUA 3€HUTHbLIX pakeT 3a-
Kntovanacb B CrieayloLlem: nocre nycka 3eHUTHOW pakeTbl ee C NOMOLLbI pagumo-
ynpaBneHus NpuBOAAT B PaNOH Lienu.

[anee OOMKHbI BCTYNUTb B OENCTBME MEXaHU3M CaMOHaBeOEeHUs pakeTbl
UM HEKOHTAKTHbIM B3pbiBaTeNb, OCHOBAHHLIN Ha pagnoriokauMoHHOM MmeTode. Hapg
3TUMK Bonpocamun 1 paboTanu Hemubl, HO A0 KOHLA BOWHbI HE CyMenn ux LOBECTU
A0 yOOBMNEeTBOPUTENbHbBIX OMbITHLIX 00pa3suLoB. 3agayun paguoynpasreHns ¢ 3eMnm n
CaMOHaBe[eHUs Takke He Bbinn aoBedeHbl A0 CTaguy onbiTHbIX obpasuoB. Kpome
paboT No pakeTam fanbHero AeNcTBUS N 3eHUTHLIM pakeTam C XXUOKOCTHbIMWU ABUra-
TensMn Hemuamm Benmcb paboTbl MO CO34aHUI0 CPEACTB PEaKTUBHOIO BOOPYXEHUS C
NMOPOXOBbLIMU ABUraTeNsiMI.

HanpgeHbl HenonHble 06pasubl 3eHUTHbIX pakeT Tuna «LmeTTepnuHr», «Bac-
cepthanb», «PenHTOXTEP» N «TandyH». N3 TexHU4eckon AOKyMeHTauun mmeeTcs
TONbKO YacTb YepTexen no «Baccepdanto». KomnnekcHbIX NpnbopoB ynpaBneHns K
3€HUTHbIM pakeTam He HangeHo.

31 pekabps 1946 roga .M. ManenkoB gonoxun W.B.Ctanuny, uto B lep-
MaHUN 3aKOHYeHbl paboTbl, MPOBOAUMbBIE HALIMMK crieunanmcTaMmm no U3yYeHuro u
OCBOEHUIO JOCTMXKEHUN HEMELKOM PeakTUBHOM TEXHUKWN, BOCCTAHOBSIEHUIO TEXHUYE-
CKOM [OKYMEHTauuMm n N3roToBneHuto obpasuoB peakTUBHOIO BOOPYXXEHUS, B TOM
yucne paket ganoHero gencrteus GAY-2.



, B pesynbTate npoaenaH-
' HOM paboTbl BOCCTAHOBMEHA Ha
e HEMeLKOM A3blke U CKOMMSEKTO-

A BaHa OCHOBHasi TexHwu4eckas Oo-
KyMeHTauus Ha pakety OAY-2,
3€HUTHbIA ynpaBnsemMbld CHapsag
«Baccepdranb», 3€HUTHbIN He-
yrnpasnsemMbln cHapsg «TandyH-
[M», peakTVBHblE aBWALWOHHbIE
Toprneabl Tuna «XeHLWenb», pyy-
Hble MPOTUBOTaHKOBbLIE FpaHaTo-
METbl «[llaHuepdaycT». Boccrta-
HOBMeHa 4acTuyHo (B npegenax
oBGHapyXeHHbIX B 'epmaHun ma-
TepuarnoB) TexHU4eckass [dOKy-
MEHTauus Ha 3eHUTHble Yynpas-
nsemble cHapsagbl «PenHToxTep»
n «lmeTTEpNUHr» M Ha Hasewm-
Hoe cTapToBoe obopyaoBaHue
ans 3anycka paket ®AY-2 un 3ze-
HUTHbBIX CHApPSA0B.

Cunamm Hawmx WHXeHe-
poB B [[epmMaHnM C MOMOLLLIO He-
- MEeLKUX CrneumanuctoB WU3roToB-
"~ NeHbl Takke [ABa cneuymnanbHbIX
- noesga-nabopartopun, npegHa-
Ml 3HaYyeHHble ONA  BCECTOPOHHUX
_ MCTbITaHWUIA pakeT B MpoLecce nx
#% npon3BoaACTBa, BO BPEMS XOMof-
| HbIX M FOpPSYMX CTEHOOBBIX MCMbI-
: .. TaHWA 1 nepepg cTapToM, a Takxke
ans oBecnedeHms ynpasrneHnemM ctapTta pakeT. Kaxgel noesg-nabopatopus, co-
CTOSALWMA N3 68 BaroHOB, OCHALLEH CMOXHbIMK Npubopamun, annapaTtypon u pasnuny-
HbIMW NPUCNOCOBNEHNSAMMU.

Bce usrotoBneHHble B [[epmMaHuM BbllleyKa3aHHble 0Opasubl peakTUBHOro
BOOPYXeHna 6binn oTnpas-
neHol B Cosetckunn Coto3s.

[Mocne peweHus npaBuTesb-
CTBa O BbIBO3€ HEMELKMX
cneuvanucToB Ans  ganb-
Henwen pabotel B CCCP
BMecCTe C HUMu 13 ['epmaHnn
OblNO BbIBE3EHO: MOSTHOCTLIO
BOCCTAHOBMEHHAsA TexHu4e-
ckasi OOKyMeHTauus Ha pa-
Kety A-4 (TexHuyeckoe Ha-
nmeHoBaHne ODAY-2), 29
BoeBbIX pakeT, COOpaHHbIX B
lepmaHum, Ha 10 pakeTt ar-
peratoB [ getanemn




MepBbI MOHTaXHO-UCNbITaTeNbHbIN KOPNyC

poccbinbio ans cbopkn pakeT A-4 B Coetckom Cotose, Nnpon3BoacTBEHHOE U nabo-
paTopHoe obopyaoBaHue, ABa creumanbHbIX noesga-nabopatopmm, NOCTPOEHHLIX B
fepmaHnn No NpoekTaM COBETCKMX CNeumanuctoB ans obcnyXxmBaHMa NETHbIX UC-
NbiTaHUA pakeT obwmm konnyectBom 120 cneumanbHbIX BaroHoOB, U Hanbonee Kea-
NMMUMPOBaHHbIE HEMELKME crneumanncTbl, paboTaslune no pakete A-4, BbinyLlieHa
OTEeYEeCTBEHHAs TeEXHMYECKas JOKYMEHTauna Ha pakeTy A-4; opraHn3oBaHa OnbiTHas
npon3BoACTBEHHan 6a3a nepBon odepean n MMHMMarnbHo-Heobxoanmble naboparo-
pun; cobpaHbl U3 HEMELKUX Y3NOB N AeTa-
nen 10 6GoeBbix pakeT A-4; NpoBEpeHbl,
YacTMYHO nepebpaHbl 1 JOYKOMMNIIEKTOBAHbI
crneuManbHON annapaTypon OecATb pakeT
A-4 13 yncna cobpaHHbix B 'epmaHun; oT-
PEMOHTUPOBAHO M ONPOBOBAHO Ha3eMHOE 1
nyckoBoe obopyaoBaHue; YKOMMIEKTOBAHbI
Kagpamm u obopygoBaHbl cneunoesga-
nabopatopum Ne 1 1 Ne 2; ykomnnektoBaHa
n obyyeHa cneumanbHasi cTapToBas KOMaH-
Aa ans npoBegeHus nyckos. Heckonbko pa-
KeT Oblnn OCHaLLeHbl cneunanbHon annapa-
TYpon ONnA uccrnegoBaHUs BbICOKMX CIOEB
aTMocdepbl (No 3agaHnio PU3NYECKoro MH-
ctutyta Akagemumn Hayk CCCP).
17 maga 1947 r. BblLLen npukas MUHAUCT-
pa BoopyxeHHbix Cun CCCP Ne 007 o6 obec-
neyeHnn paboTbl KOMUCCUI MO BbIGOPY MecTa
pacnonoxeHnnss  ['ocygapctBeHHoro  LleH-
TpaneHoro [lonuroHa MuHuctepctea Boopy-
XeHHbIX Cur, KOTopbIM A4S NPOBEAEHUS pe-
KOFHOCLUMPOBKM MecTa Ansi CTpouTenbCTBa



MocypapcteeHHoro LleHTpanbHoro MNonnroHa MBC HasHayeHbl komuccun. Komuccus
Ne 1 - npeacepatenb KOMUCCUN FreHeEpan-manop UHXEHEPHO-aBUALMOHHOWM CIyXObl
Lep6ako C.O. Komuccms Ne 2 - npegceparenb KOMUCCUN reHepan-nenTeHaHT Ge-
peroBon cnyx6bl MywHoB N. C. Komuceua Ne 3 - npeacenatenb KOMUCCUM MHXKEHEp-
nonkoBHuK MNonskos J1.M. PykoBoacTtBo paboTon KOMUCCUMI BO3MNOXEHO Ha HavanbHu-
ka [ocymapctBeHHoro LUeHTpanbHoro [lonuroHna MBC [Bapgun [eHepan-
nenteHaHTa aptunnepumn BosHioka B./. Komuccuam npegnucaHo Havatb paboTy Ha
MeCTe PEKOrHOCLUMPOBOK He nosgHee 23 mas 1947 roga v 3akoH4UTb paboty Kk 10
nmioHa 1947 roga. KomaHayowemy aptunnepuen BoopyxeHHbIx cun [naBHOMy
Mapwany aptunnepum BopoHoBy H.H., [maBHokomaHgyowemy BoeHHo - Bosgyu-
HbIMU cunammn BoopyxeHHbix cun Mapwana asnaumn BepuwvHniy K.A., maBHOKO-
MaHayowemy BoeHHo-Mopckumn Cunammn BoopykeHHbix cun agmupany KOmawesy
N.C. nopyyeHo npeactaBuTb Ha yTBepXAeHwe pesynbTaTbl paboTbl komuccum 15
nioHa 1947 ropa. KomaHgyowemy KOxHo-Ypanbckum BoeHHbiM okpyrom Mapuiany Co-
BeTckoro Cotoza TumorueHko C.K. nopyyeHo obecneunts paboty kommccumn Ne 3 B pan-
oHe Ypanbck - OsunHkm (120 kM BoCTOuHee I. Ypanbck). basa pabotbl komuccun -
Ypanbck. KomaHayowemy CeBepo-KaBkasckum BoeHHbIM OKpyrom reHeparsi-nosikoBHUKY
Benosy IM.A. nopyyeHo obecneuntb paboty kommuccum Ne 1 B panoHe Paviropoa (45 kv
toro-BoctouHee r. CtanuHrpag). basa pabotbl komuccun r. CtanuHrpag: obecneunTs pa-
boTy Kommcenm Ne 2 B parioHax Briagumuposka (130 km toro-BoctoudHee r. CtanuHrpag) -
Hukonaesckun (170 km ceBepo-BocTouHee r. CtanuHrpan). basa pabotbl kommcenm -
Bnagmmuposka, B nocneaytowem - Hukonaesckui.

YctaHoBKa paKeTbl Ha CTeHA AnA OrHeBbIX MUCNbITaHUN

[MepBble 4acTu cTpouTenen, BO3rMNaBfsieMble MapLUanoM WHXEHEPHbIX
Bonck BopobbeBbim M.I1., n onepatmBHas rpynna nonuroHa npmbbiniv Ha MecTo auc-
rfioKauumn nonuroHa B KOHLUE mons - Hayane aerycta 1947 roga. MNpubbinn nHxeHep-
HO-CTpouTenbHble Gpuragbl, npocnasmeline cebs Bo Bpemsa Benukon OTevecTBeH-
HOW BOWHbI: 12-9 MHXeHepHO-cTpouTenbHasa BepxHeagHenpoBckas KpacHo3HamMeHHas
OppoeHa CyBopoBa (komaHaup 6puragbl MONKOBHWK ANTAHOB), 2-9 WHXEHEPHO-



ctpoutenbHaa Cumdepononbckass KpacHodHaMmeHHasa (komaHaup 6puragbl NOSIKOB-
HUK KysHeuoB), 14-a nHxeHepHo-cTpouTenbHaa Hukononbckaa KpacHo3HameHHas
opaeHa borgaHa XmernbHuukoro (komaHamp 6puragbl NOSKOBHUK 30M0TYXWUH), alle-
NOHbI C MaTepuanamu n obopyaoBaHMEM, C YaCTAMM NONUroHa, chopMMpOBaHHbLIMMN
B PasfM4YHbIX BOEHHbIX OKpyrax, npubbin nepsbii 3WENOH ¢ ucnbiTatenamu. lNMepe-
Ancnokauus Yacten nonuroHa Obina nposegeHa B nepuog ¢ 8-ro no 20 asrycta 1947
roga.

Hauanun npubbiBatb cembn oduuepckoro cocrtasa. [NpubbiBlumMe pasmella-
nucb B nanaTtkax, B 3eMsisHKax W, B fy4dllemMm cnyyae, B cenax u xytopax KanyctuH
Ap, JlennHck, ConsiHka, Nonoroe 3anmuiie, Bnagnmmposka v ap.

26 nions 1947 roga CranuH W. B. nognucan NoctaHoeneHne Coseta MyUHUCTPOB
CCCP o npoBeaeHun B ceHTA6pe - okTabpe 1947 roga Ha Tepputopum [[ocyaapCTBEHHOIO
LleHTpansHoro lNonuroHa MuHuctepctBa Boopy»KeHHbIX CUIl ONbITHLIX NyckoB pakeT A-4
cobpaHHbIX N3 HEMELKMX Y3r10B U AeTanen. YkasaHHbIM noctaHosrneHnem Coset MUHMCT-
pos CCCP ytBepaun npeacraeneHHble Komutetom Ne 2 npu CoseTe MuHucTpoB
CCCP nporpammy npoBegeHust onbITHbIX MYCKOB pakeTbl M OCHOBHbIE MEPONPUSTUSA MO
MOArOTOBKE W NPOBEAEHNIO NYCKOB, 06a3aTenbHble Ans MUHUCTEPCTB 1 Be,EI,OMCTB

K 15 okTabps 1947 roaa B WUCKMOYU- Monrotokal ?
TENbHO KOPOTKME CPOKU WHXEHEPHbIMU BOW- pakeTbl Ha
ckamn Ha [0oCyaapCTBEHHOM LEHTpanbHOM CTeHAe OrHeBbIX
nonuroHe MBC Obinu 3aKOHYEHbl MUHUManb- YCMbITainu et
Hble, Heobxoanmble ONsi OrHEBbIX CTEHOOBbIX
UCNbITaHUA M ONbITHBIX MYCKOB cneaytoume
COOPYXEHUSA: >Xene3o0beToHHbIN CTeHn Ans
OTHEBbLIX WCMbITAaHUNA pakeTbl A-4; TexHude-
Cckasi no3vums, cocTosiLasl M3 YeTblpex Xpa-
HUAWULW, N OOQHOWM MacTepCKoW AnA NOAroTOBKMU
N NPOBEPKN pakeT nepen MyckoM; CTapToBas
nnowiagka Ansg MycKOBbIX WCMbITAHUA PaKeT;
HeobXoaMMble XKEeNe3HOAOPOXHbIE NyTU WU
apyrue coopyxeHus. [Ana HabnogeHus 3a pa-
KeTamu B nonete Obinn OpraHn3oBaHbl CryX-
Obl: paguonokaumoHHas cnyxba B cocTaBe
CBOAHOrO noapasgeneHus B KONM4ecTBe Lue-
CTHaguaTuM JoKaTopoB pPasfnyHbIX CUCTEM;
KMHOTeogoNuTHaa cnyxba B cocTaBe LUEeCTU
KMHOTEOAONUTHBIX MOCTOB; crniyxba aBunaun-
OHHOro HabnwaeHUs B COCTaBe OJHOr0 aBUA-
nosika, meteoctaHuusa [naBHOro ynpasrieHus
rmgpomeTeocnyxbbl; cnyx6a eguHoro Bpeme-
HW; cnyxba cBA3M B cocTaBe cBOAHOro 6a-
TanboHa.

B Hauvane 1946 r. 6bina copmupoBaHa cneunanbHasi BOMHCKas 4acTb -
Opuraga ocoboro HasHauyeHusa. Becb OCHOBHOM OOULIEPCKUIA N UHXEHEPHbIA COCTaB
nHOnBMAYyanbHO oTobpaH M3 pasnuyHbiX Yactenm u coeanHeHun TCOBI, ¢ y4éTtom
cneundukn mnx dyayuwen pabotbl. Bce oHM npownu obyyeHne n CTaXuMpoBKY HeMo-
CPeACTBEHHO Ha paboumx mecTax B oTaenax mHctutyTa "HopaxayseH'. B Mepman-
ckon gepeBHe bepka, B wectn kunomeTpax oT ropoga 30HOepcxay3eH, reHeparn-
Marop aptunnepum A.®. TBepeuknn rno JIMYHOMY PacnopsKEHUIO0 HavarbHuKa [nas-
HOro apTUNNepPUNCKoro ynpasneHus mapwana aptunnepun H.[.AkoBnesa 1 MoHA
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NPUCTYNUN K hOPMMUPOBaAHMIO NMEPBOr0 pPakeTHOro coeanHeHust — Bpuragbl 0coboro

Ha3HavyeHuga PBI'K.

B a1y Opuragy Bownum Bce oduuepbl rpynmnbl, KoTopas cobupana pakeTHyto

Crapwwui nenteHaHT Aaguu I'. B.

TEXHUKY B THOpuHIn, n ocuuepsl 92 reapaenckoro
MWHOMETHOro nonka. bpuraga gpopmupoBanacb B
Takon nepuod, korga B CoeTcko ApMun NpakTu-
Yeckn He ObiNo ouLEepPOB, 3HAKLLNX CNOXHYIO pa-
KETHYI0 TeXHUKy. YKomnnekToBaHne 6puragbl ou-
LEPCKNM COCTaBOM NPOM3BOAUIIOCH B OCHOBHOM M3
oduuepoB CyxonyTHbIX BOWCK [pynrnbl COBETCKUX
Bouck B [epmaHun. PsgoBon u cepXXaHTCKUK CO-
cTaB npubbIn M3 8-n reapgenckon apmuin, 3-m
yOapHOW apMun 1 4-ro apTUIepunUCKoro Koprnyca
npopbiBa pe3epBa BepxoBHoro KomaHooBaHUS.
Bpuraga 6bina nogynMHeHa HenocpeacTBEHHO KO-
MaHayowemy aptunnepuen Cosetckon Apmun.
dopmupoBaHue Opuragbl OCyLLECTBMANOCL ObICT-
pbiMn Temnamn n K 15 aBsrycta 1946 roga B OCHOB-
HOM ObIfO 3akoH4YeHO. En 6o npncBoeHo Hanme-
HoBaHue "bpuraga ocoboro HasHauyeHusi pesepsa

BepxoBHoro KomaHgoBaHus". OpraHusauvoHHO Opuraga Bkhyana ynpaereHue u
TPW OrHEBbIX ANBU3NOHA, TEXHUYECKUIA AMBU3UOH, NoapasaeneHns obcnyxmnBaHms u

MaTepuanbHoro obecneveHus.

C 15 asry-
cta odumuepbl Npu-
CTYyNnUnIn K un3yde-
HUIO HeMeLKomn
pakeTbl A-4. 15 uio-
na 1947 ropa 6bin
nony4yeH npukas
Mapwana aptun-
nepun H.O. HAxos-
neea O nepegucrio-
kaumm BOH PBIK
n3 lepmaHunm (ro-
poga 3oHaepcxay-
3eH) B CoBeTckui
Coto3 Ha nonuroH
KanyctuH Ap. B ne-
puog ¢ 3 no 28 aB-
rycta Opuraga c

TEXHMKON Gbina norpy>keHa B LWeCTb 3LENIOHOB M C ABYMS crieunoe3gamu oTnpasu-
nacb Ha PoguHy. B ceHTabpe ctoga ke npmbbin n3 MockBbl 1 cneunanbHbin noess
Ne 1 — >xene3HOOOpPOXHbIN KOMMNMEKCc ans nycka paket A-4. CoBeTCKMM BapwuaHT
cneynoes3na HacumTtbiBan 70 BaroHoB. K oktsabpto 1947 roga Obinv NnocTpoeHbl He0D-
XOONMbIE COOPYXXEHUA TEXHUYECKOW N CTapTOBOM MNO3WLUMKA WU Ha4vanucb OrbITHO-
ucnblTatenbHble paboTbl C NepBbiM 00pa3LOM pakeTHOro BOOPYXeHUs - Bannuctu-
Yyeckomn pakeTon A-4. [locne ycnewHoro npoBeAeHnsa CTeH4O0BbLIX UCMbITAHUA pakeTa
ANS NeTHbIX UcnbiTaHun Bbina gocTaBeHa Ha TEXHUYECKYHO NO3ULMIO.



MepBbIiit KOMAHAHbLIA MYHKT yNpaBrieHUs1 NyCKOM

18 oktsabps 1947 ro-
pa. C yTpa Ha ctapTte 6binu
npoBeaeHbl aBTOHOMHbIE WU
reHeparbHble NCNbITaHUS
pakeTbl. [logrotoBka pakeThbl
K nycky gnunacb 6onee cy-
Tok. Bce oTpabaTbiBanocb
NCKITIOYNTENBHO  CKpynynes-
HO. [lepBbi OMbITHBLIN MNyCK
pakeTbl A-4 cocTosinica B 10
4y 47 MuH. Paketa nnaBHO
oTopBanacb OT MyCKOBOro
yCTpONCTBa N ycTpemMunacb
BBbiICb. Bce Haxoguslumecs
Ha CTapToBOM MNO3ULUN Bbl-
B6exanun n3 ykpbITUA N Hava-

nn nosgpaenate apyr gapyra. K C. 1. KoponeBy nogowen reHepan Bo3sHioK v no-
34paBun ero ¢ nyckom nepBon 6annmcTtMyeckon pakeTbl ganbHero gercreus: «C
aHem poxaeHusi, Cepren lNasnosuu!». «Cnacmnbo, Bacunui VMBaHoBu4, - Kopones

00HsAN reHepana, - Takue gena HadnHaem!»

PakeTta nonetena HopmarbeHO 1 ynana B panoHe uenu, Ha auctaHumm 206,7
KM, YKNOHMBLIMCL BNeBO Ha 30 kM oT aupekTpuckl. O6bekT no nycky Ne 1 6bin obHa-
pyxeH 18.10.47 roga B 10 yac. 53 MuH. — 14 kKM ceBepHee 3Haka Ne 7/H/ akunaxamu
camonétoB WJ1-10: netynk — crapwmi nenteHaHT KopoBuWH, WTypMaH — KanuTaH
LWenpviH, netunk — kanutaH EdaHos, wtypmaH — nenteHaHT CepoBeTHuK. B 11 yac.




FeHepan-nenTeHaHT B. U. Bo3HIOK Ha KOMaHOHOM NMyHKTe

02 MUH. akunaxamu camonérta TY-2. JleTunk — kanutaH HeliepeToB, WTypMaH —
Manop MoKpbIn.

B cooTBeTCTBMM C yKa3aHHbIM BblLLE
MoctaHoBneHvem [lpaButenscrBa, B nepu-
oA ¢ 15-ro oktsabp4a no 13-e HoAbps 1947 r.,
B panoHe c. KanyctnH Ap AcTpaxaHckoun
obnactn NnpoBOAUNNCE UCTIbITAHUA pakeT A-
4. TlpoBedeHO TpU OrHEBbIX WUCMbITAHUS U
OAVHHaALUAaTb MYCKOB paKeT.

B pesynbTate npoBeaeHus Ha Nonu-
FOHE OMbITHLIX MYCKOB pakeT nosiydyeH 6onb-
IO NPaKTUYECKUM ONbIT U MHOIO LEHHbIX
3KCnepuMeHTasrbHbIX AaHHbIX Mo pakeTe A-4
B LUESIOM N OoTAeNbHbIM ee fgeTansaMm, y3nam
W arperatam, a TaKke no HasemMHoMy obopy-
AOBaHUIO, NMpUMEHSeMOMY AnS  3anpaBku,
annapartype ynpasreHuUsi 1 KOHTPosis 3a Mo-
NeToM 3TON PaKeThbI.

OTO MO3BONWUSIO BbIMOMHUTL 3agady
npousBoacTBa paket tvna PAY-2 (A-4) us
OTEeYeCTBEHHbIX MaTepuarioB Ha 3aBogax
CCCP.

Yxe 10 oktsabps 1948 roga Obin
npou3BeaeH NepBbln NMYyCK pakeTbl OTeYecT-
BEHHOro npoussoacTea P-1.






NepBOM oTeyeCcTBEHHOW BANNNCTUYECKON PpaKeToMn
Obina P-1

10 okTabpsa 1948 roga 6Gbin npov3BedeH NepBbIA NycK GannnMcTuyeckon pa-
KeTbl P-1.

[na paboTbl nepBon pakeTbl TpeboBanuCb YeTbipe XUOKNX KOMMOHEHTa —
3TUNOBLIN CNUPT (roprodee), XUOKUN Kucnopon (OKUCNUTENb), NepMaHraHaT HaTpus
(kaTanusaTop) M nepekncb Bogopoda (nyckoBoe roptodee). Paketa He morna xpa-
HUTLCSA B 3anpaBSfieHHOM COCTOSIHUM U Heobxoammo 6bINo pasmMellaTb eMKOCTU Afis
XMOKNX NOXapoonacHbIX BellecTB Henoganéky oT 60eBbiXx CTapTOBbIX MO3ULIUNA.
Komnnekc P-1 umen TeXHMYECKyto U CTapTOBY NO3nUuK. Ha TexHn4eckom nosvuuu
pakeTa Morfna XpaHuTbCA B Manatke unm NErkom 3awmtHom coopyxeHun. ObLiee
BpeMsi MOArOTOBKM pakeTbl K cTapTy — 6 YacoB. M3 HUX 2 Yyaca 3aHuMana noarotoBka
Ha TEXHUYECKOM No3uuum M 4 4aca — Ha CTapToBOW nosuumn. Paguyc paspyluieHmna
roOpoACKUX 34aHuin Npu nonagaHuM pakeTbl He npesbiwan 25 meTpoB. Kpyrosoe Be-
POATHOE OTKIOHeHne P-1 oT uenu npu Nonéte Ha MakCumarbHyH AanbHOCTb CO-
ctaBndano 1500 metpoB. B gekabpe 1950 roga Ha nonuroHe KanyctuH Ap cdopmu-
pOBaHO BTOpPOE COeAUHEHWEe, Ha BOOPYXEHWe KOTOpOoro MNOoCTynunu paketbl P-1.
CospgaHue pakeTbl P-1 ans cBoero BpeMeHu Obifo KPYnHbIM JOCTUXKEHMEM, 3HaMe-
HOBaBLIMM COOOM Havano HOBOro aTana B PasBUTUM OTEYECTBEHHbIX BannucTude-

CKUX paKeT.

B 1949-1950 rogax noa pykosoacteom Cepresi Koponésa paspabaTbiBancs
BapuaHT pakeTbl P-1 ona BOOpPYXeHus NoABOAHbIX Nogok. B cuny TexHuveckux
| CINOXHOCTEN NpPOeKT He 6bin peanu3oBaH. Ha pakete P-1 nposoau-
nocb obyyeHne nepBbIX pPaKeTHbIX YacTen, 6ol NonyvyeH nepBoHa-
YanbHbIN ONbIT 3KCNNyaTaLMm pakeTHOM TEXHUKN.
P-2
OpHoBpemeHHO c pa3paboTkon pakeTbl P-1 Tem xe konnek-
TMBOM nog pykosoactBom Koponesa C.[1. 66111 HavaTbl paboTbl No
co3gaHuto paketbl P-2. OCHOBHbIE yCUNUSA HanpaBnannCcb Ha yBenu-
YeHue OanbHOCTU noneTta pakeTbl, 60eBON MOLLUM N TOYHOCTU nona-
AaHusa ronosHoun Yactn. K npoekTy paketbl P-2 ¢ BOBOE yBeSiM4yeH-
Hon ganbHocTbio nonéta Cepren Koponés B HMW-88 npuctynun B
1948 rogy (N0 HEKOTOPbIM AaHHbLIM, pa3paboTka HayaTa ofHOBpe-
== s MeHHO ¢ P-1 14 anpens 1948 roga). JIeTHO-KOHCTPYKTOPCKME UCTbI-
P-2 Ha cTapTe TaHWs pakeTbl Ha nonuroHe KanycTuH Ap Hayvanucb B CeHTs6pe
1949 ropga. NepBbIN NyCK 3KCNepuMeHTanbHOW pakeTbl P-23 ¢ uenblo nposepku pa-
BotocnocobHocTn cuctem dyayuien P-2 coctosanca 21 ceHtsabpa 1949 roga. Ucnbl-
TaTenbHble NYCKM M OOBOAKA KOHCTPYKUMM NPOOOIKanNmMcb OKONO ABYX feT 1 3aBep-




wunuck B nione 1951 roga. 27 Hosibpa 1951 roga P-1 6bina npuHSaTa Ha BOOpYXe-
Hune 6purag ocoboro Ha3HayeHus PBIK. K 1 nioHa 1952 roga Ha nonuroHe KanyctuH
Ap chopmmpoBaHbl 54-9 1 56-a 6puragbl ocoboro HaszHayveHus PBIK, nony4dmBlume
Ha BOOPYXXeHMEe BMeCTe C yxxe oTpaboTaHHbIMK Komnnekcamu P-1 HoBble pakeTbl P-
2. Yepes rog Ha TOM e NONUroHe cHOpMMPOBanu elle ABa PakeTHbIX COEQUHEHWS:
77-10 n 80-t0 uHxeHepHble 6puragbl PBIK. lNepBble y4yebHo-60eBble nycku P-2 B
BOMCKax bbiniv npoBeaeHbl Ha cbopax KOMaHAHOIO CocTaBa pakeTHbIX Yacten B 1952
rogy. Yepes rog, no BOCMNOMWHAHUSM YYaCTHUKOB TeX COObITUIA, COCTOANMUCH MUCMbI-
TaHUA pakeT C rOfIOBHOM 4acTbi, CHAOGXEHHOW paguvOaKTUBHOM XMAOKOCTb «[e-
paHb» n «l'eHepaTop». B 1954 rogy Ha 6a3e 6oeBon P-2 paspabotaHa reodusnye-
ckasi paketa P-2A (B-2A). 6 pekabpa 1957 roga nNpuUHATO NOCTaHOBIEHME
npaesuTenbcTBa 0 6e3Bo3mesgHon nepegave KHP nuueHsnn Ha npomssoacTeo P-2, a
TakKe NOSIHOro KOMMSIEKTa TEXHNYECKON JOKYMEHTaumun. VicnbiTaHnsa Obinn Bo3noxe-
Hbl Ha l-e ynpaBneHuwe (HayarnbHUK ynpaBneHus reHepar-manop aptunnepum Tee-
peukun A.®.) 1 oTAENbHbLIM UCNbITATENbHBLIN ANBU3NOH (KOMaHaUP ANBU3MOHA NOA-
nonkoBHUK bepesnH A.A.). lNepBasa paketa P-2 nocTtynuna Ha MNONUroH B Hadane
okTa6psa 1950 roga, a 26 oktsabpa 6bin NnponsBeneH nepsbiv nyck. Nyck npowlen yc-
newHo. Bcero 3a Bpems ncnbiTaHun B okTsibpe-gekabpe 1950 roga 6bino otctpens-
HO 12 paket P-2.

B cespane 1951 roga paketa P-2 noctynuna Ha BOOpYXXeHWe nepBbiX pa-
KeTHbIX YacTten. B uione 1951 roga 6binv npoBeaeHbl ncnbitaHms 13 pakeT P-2 BTO-
pon cepun n lNMoctaHoBneHmem Coseta MuHnctpos CCCP ot 27 Hosabpsa 1951 roga
pakeTa P-2 Gbina npuHaTa Ha BoopyxeHue. Co3gaHue pakeTbl P-2 6b1n10 KpynHbIM
Larom B pasBUTUN PaKeTHOro BOOPYXXEHUSI N obecnevmBano npu nposeaeHnn opoH-
TOBbIX Onepalui NnopaxxeHne BaXXHbIX BOEHHO-MPOMBILLSIEHHbIX 1 BOEHHbIX 0OBHEKTOB
NPOTUBHMKA Ha BONbLIOW onepaTUBHOM rNyoOunHe.

P-5

PaspaboTtka pakeTbl P-5 HayaTa B KOHCTpyKTOpCcKoM Gtopo Cepresa Koponésa

B HAN-88 B 1949 rony HoBasa paketa gormmkHa Obina umeTb )J,aJ'IbHOCTb CTpeJ'Ib6bI

BOBOE NpeBbILLAoLLYH0 & ;
AanbHocTb P-2. Ecnn pake-
Ta P-1 cumtanacb aHano-
rom Hemeukon ®AY-2, To B
KOHCTPYKUMO pakeTbl P-5 n
psuratens PO-103 Obinn
BHECEHbl CTOMb CyLlecT-
BEHHbIE W3MEHEHUS, 4YTO "
pakeTy, W pasuratenb, Mo
yTBEPXKAEHMIO  cheynanu-
CTOB, YX€ MOXHO cyuTaTb
OpUrMHanbHbIMKU  OTEYecT-
BEHHbIMM  pa3paboTkamu.
[MepBbI NyCK OCYLLECTBIEH
- 15 mapTta 1953 roga. llep-
. Bbll MCMbITATENbHLIA MNYCK
= HA YMEHbLUEHHYO Aganb-
HOCTb cocTOoAfIca 2 anpens
- 1953 roga Ha nonuroHe Ka-
nyctuH Ap. B xoge nepsoro

P-5 Ha cTapTe



aTana NETHO-KOHCTPYKTOpCcKMxX ncnbitaHmni (JIKA) c anpensa no man 1953 roga nyctu-
nn 8 pakeT. lNepBbIn ycnewHbIA NYCK HA MakCMMarbHY AanbHOCTb NpoBedéH 19
anpens 1953 roga. B xogoe BToporo atana JIKU ¢ oktabps no gekabpb 1953 roga
npou3BefeHo 7 NyCKOB pakeT Ha MakcumarbHylo aansHocTb. Tpetun atan JIKK npo-
xoaun c aerycta 1954 roga no gpespanb 1955 roga, nyctunu 19 paket. B 1954 roagy
B OKB-1 Ha 6a3e npoxogsuwien ucneitalms P-5 HauyaTa pa3paboTka bannmcTtuyeckon
pakeTbl P-5M. Paketa P-5 npuHaTta Ha BoopyxeHue ¢ 1955 roga. [na npoBeneHua
ncnbiTaHn pakeTbl P-5 Obin 3agencTtBoBaH M3mMepuTENbHbIA KOMMMEKC NOMMIOHa B
cocTaBe NATU KNHOTEOAONMUTHLIX MYHKTOB, TENEMETPUYECKUX CTaHLmMh cuctembl CTK-
1 B panoHax ctapTta, H. KasaHkun n MakaTa, cTaHUMn paguMOKOHTPONA TpaeKkTopun
PKT. PassopauunBaeTcs 6onee coBeplueHHasa annapatypa cnyxobbl eanHoro Bpeme-
Hn CEB-51, co3gaeTcs HOBbIM KWHOTEOAONUTHBLIN TPeYyronbHuK. B panoHe r. Apanb-
Cka Obln NOAroTOBMEH €lle OAUH KOMMIeKc panoHa nagenus. B none 1955 roga B
panoHe nageHusa Gbin ycTaHOBMEH KOMMNEKT poToTeogonutoB C6a, KoTopbie BRep-
Bbl€ MPON3BOAAT ¢OTOTEOAOSIUTHBIE N3MEPEHUS HUCXOAALLEN BETBU TPAEKTOPUN O-
P—— NnoBHOM 4actun pakeTbl P-5. PakeTta P-5 npo-
Wwra Ha nonuroHe Tpu 3Tana neTHo-
KOHCTPYKTOPCKMX uCMNbITaHUn ¢ 15 mapTa
1953 no 30 gekabpsa 1954 roga (25 pakerT).
MepBbI Nyck pakeTbl P-5 6Gbin npousseneH
15 mapta 1953 roga. Paketa P-5 npeacras-
nana cobon ogHocTyneH4atyo Gannuctmnye-
CKYIO pakeTy C >XXWOKOCTHbIM pakeTHbIM [BU-
ratenem, paboTatLlemM Ha 3TUIOBOM CnupTe
N Xuakom kmcnopopge. MakcumanbHaa garb-
HOCTb noneta pakeTbl P-5 6onee yem BOBOE
npeBbllana ganbHOCTb norneta paketbl P-2
n coctasnana 1200 kM, a ¢ 4YeTbipbMs Moag-
BeCHbIMK 60eBbIMKU YacTaMM - 550 KMm.
KommyHunctuyeckas naptua n Coet-
CKOe npaBUTENbCTBO MNOCTaBUNM 3agadvyy B
KpaTyanwmi cpok paspaboTtatb M gaTb Ha
BOOPYXXEHNEe COoBepLUeHHble obpa3ubl pakeT-
HO-A4EePHOro OpyXxus. B cBA3M C 3TUM UCHbI-
TaHus pakeTbl P-5 6bInv npekpaweHsl, a Ha

e ee 6ase konnektnsamun Kb n HAW, Bosrnas-
~ ———_ naembiMn Koponeebim C.IM., Mnywko B.IM.,
P-12 Ha cTapTe MumiornHeiM H.A. 1 EapMI/IHbIM B.M., 6bina

co3gaHa HoBad paketa P-5M, npegHasHayeHHast Ond OOCTaBKM K Lenn saepHbIX
60eronoBokK.

MepBbIn ncnbiTaTenbHbIM Nyck P-5M (Takon nHaekc nony4vno HassaHue us-
aenue) cocrtosnca Ha nonuroHe KanyctnH Ap 21 anBapsa 1955 roga. Ha nepsom
aTane c sHBaps No Msb 66110 NyweHo 14 (no ApyrMM AaHHbIM — 17 pakeT), nMmes-
WKx ObblYHbIE FOMOBHbIE YacTW. BTOpon atan ucnbiTaHUn Npoxoamn ¢ asrycta no
Hos6pb 1955 roga. beino npoBeaeHo 10 ucnbiTaTeNbHbIX NYCKOB pakeT. HecmoTps
Ha TO, YTO 6as3oBoOe M3genue npowno oTpaboTky Ha nonuroHe, Koponés npoBéEn
UMKIT OBLUMPHBIX MCMbITAHUA C €OWHCTBEHHOW Lenblo — JoBUTbCA nocnenyroLwmnx
6e3aBapuiHbIX MYCKOB siAEPHbIX pakeT. 11 aHBaps 1956 roga Havancs 3akniuu-
TenbHbIA (3a4€THbLIN) 3Tan ucnbiTaHWA. [poBegeHa cepusa NyCKOB pakeT, OCHALLEH-
HbIX MMWUTaATOPOM rOfIOBHOM YacTu. [Ansa ncnbitaHnn pakeT P-5M 6bina noarotoBneHa



TeXHU4YecKkas M ctapToBad nosvumd. [na npoBedeHus UcnbiTaHu Obin 3a4encTBo-
BaH M3MePUTESTbHbIN KOMMIIEKC NOSIMroHa B COCTaBe KMHOTEOAOSIUTHbLIX CTaHUUN, Te-
nemeTpuyecknx ctaHumm cnctembl CTK-1 1 cTaHUUI BHELUHETPAEKTOPHbLIX U3Mepe-
Hun. MepBbIn Nyck pakeTbl P-5M 6bin nponsseaeH 21 aHBapsa 1955 roga, 2 cdeBpans
1956 roga B CCCP npousBeféH NepBbii aKCNEPUMEHTanNbHbIN NyCK 6annmcTnyeckon
pakeTbl P-5M, ocHawéHHOM saepHOn 6GOEerosioBKOW, C NocrneaylowuM aTOMHbIM
B3pbIBOM (onepauus «bawnkan»). CtapToBaB co cneumansHon nnowaakm Ne 4H no-
nuroHa Kanyctun Ap, npeogones pacctosiime 1200 km, paketa 6naronony4yHo Joc-
TMrna uenu B panoHe r. Apanbcka. lNocne cpabaTbiBaHNA yaapHOro B3pbliBaTens
NPOU3OLIENT aTOMHbIN B3pblB MOWHOCTE 80 KT (N0 ApPYrMM AaHHbIM, MOLLHOCTb
B3pbiBa -300 KT). cnbiTaHms pakeTbl 6biM 3aBeplleHbl B doeBpane 1956 roga. B
1956 rogy Ha nonuroH KanyctnH Ap noctynunu nepeble S0epHble rofoBHbIE YacTu
pakeTbl P-5M. lNocTtaHoBneHnem Coseta MuHuctpoe CCCP ot 21 utoHa 1956 roga
' ] paketa P-5M B komnnekce ¢ HaszeMHbiM 06opyno-
- BaHMeM Obinia NpuHATa Ha BoopyXeHune. Ha nonuro-
-7~ He 6binn chopmmnpoBaHbl NepBble BOMCKOBbIE NOA-
__L pasgeneHna (oBe  BOMHCKME  Opuragbl) Ans
I'IO,EI,FOTOBKVI kK 6oeBoMy npumeHeHuto 'Y ¢ agepHbl-
MU 3apsigamu.

[Mpenmywectsa paket P-1, P-2, P-5 n P-7,
OCHaU.I,éHHbIX KMCNOPOOHO-CMMPTOBBIMA U KUCHO-
POOHO-KEPOCMHOBbLIMW ABUraTensiMun, 3aknioyaeTcs

P-12 8 MUK B TOM, YTO BCE 3TU KOMMOHEHTblI HE arpecCuBHbI U
OTHOCUTENbHO AélleBbl B npou3BoacTse. [1pon3BOACTBO KO BpeMeHu pas3paboTku
pakeT yxe OblfI0 OCBOEHO OTEYECTBEHHOW MPOMBILLSIEHHOCTLIO. OTUM U onpenens-
eTca BbIOOp KOMMOHEHTOB TOMMIMBA Ha NEPBOM 3Tane pas3BUTUS PaAKETOCTPOEHMS B
CCCP.

B cootBetctBUM C peweHnem Cosetckoro [MpaButenbctBa B 1955-1956rT.
pAooM NpeanpuaTun NnpomMbliwieHHocTn Bo rmase ¢ OKB-586, rnaBHbI KOHCTPYKTOP
Anrens M.K., 66111 co3gaH pakeTHbIM koMmnneke P-12.




P-12

PakeTta P-12 oTHOCMTCS K Knaccy OO4HOCTyNeH4YaTbix cTpaterndecknx 6annu-
CTMYECKUX paKeT cpefHen OanbHOCTU W NpedHasHadeHa Ans NopaXkKeHust KPYMHbIX
BOEHHbIX, BOEHHO-NPOMBbILUMIEHHbBIX U APYTMX BaXXHbIX OOGbEKTOB NPOTMBHUKA, pacro-
NOXEHHbIX B ero rnybokux Toinax. Paketa P-12 nmeeT psig npeMmyLlecTB no cpas-
HEHWUIO C APYrMMUN pakeTaMu, paHee UCMbITbiIBAEMbIMU Ha NOSIUIOHE U MPUHATLIMWU Ha
BOOPYXEHWE: Ha pakeTe BrepBble NMPUMEHEHbI BbICOKOKUMALLNA OKUCTIUTENb — a30T-
Hasa kucnota AK-27U n yrnesogopogHoe roptoyee TM-185. Paketa moxeT ObiTb 3a-
GnaroBpeMeHHO 3anpaBfeHa ropioYMM U OKUCIUTENEM U OANUTENbHO HAaXOAUTbCS B
3anpasrieHHOM 1 NMOAroTOBNEHHOM K MYCKY COCTOAHUN.

PaspaboTtka P-12 Ha BbICOKOKMNALLMX KOMMNOHEHTaxX Tonnmea Obinia HayaTa B
HWW-88 nopg pykoso-
acteom Cepresa Kopo-
nésa. [logrotoBka K
UCMbITAHUAM  pPaKeTbl %
P-12 Ha nonuroHe Ha- 4
yanacb B 1957 ropy.
[MepBbIN UcnbITaTEsNb-
HbI nyck P-12 cocto-
anca 22 wmwoHa 1957
roga Ha nonuroHe Ka-
nyctuH Ap. J1éTHble
UCNbITaHUS NPOBOAN-
nuce B Tpy 3Tana c 22
noHsa 1957 roga no 27 | e TR .
aekabps 1958 roga. Bcero 6le'|0 I/ICI'IbITaHO 25 pakeT.

4 mapta 1959 roga paketa P-12 ona HaseMHbIX CTapTOBbIX KOMMEKCOB Obina
NPUHATA Ha BOOPYXEHME TOMbKO YTO CO34aHHbIX PakeTHbIX BOMCK CTpaTernyeckoro
Ha3HayeHus. OHa cTana nepBon OTEeYEeCTBEHHOW pakeToW, OCHaLLEHHOW TepMosiaep-
HbIM 6oe3apsaoM, a Takke caMOn MacCOBOW OTEYECTBEHHON paKeToMN.

TexHnyeckasa gokymeHTauus paketbl P-12 6bina nepeganHa KHP. Ha ocHoBe
6oeBon pakeTbl P-12 cosgaHbl OBYXCTyneH4aTtble
Kocmuyeckne pakeTbl-Hocutenn 8K63C, 11K63
«KocMocC», NyCKM KOTOPbIX NPOM3BOANUIIUCEL CO CTap-
TOBbIX NNOWAA0K HAa3eMHOro M LWaxTHOro Tuna Ha
kocmogpome KanyctuH Ap u lNneceuk.

P-14

CornacHo lNMoctaHoeneHus LIK KMNCC un Co-
Beta MuHuctpoe CCCP k marw 1960 roga 6Gbina
paspaboTaHa HoBasi pakeTa P-14 ¢ komnnekcom ar-
peratoB Ha3eMHOro obopyaoBaHusl, HEOBXOANMbIM
Ans akcnnyataumm n 60eBoro npumeHeHunsa (paspa-
6otunkn OKB-586 coBmectHo ¢ OKB-456, HUU-
885, HW-49, Kb-11, NCKB Cneumaw n gp.). Pake-
Ta P-14 no cpaBHeHMIO C NpeabiayLwmMMn paketamm
uMeeT crneayroLmne ocobeHHOCTU: pakeTa sBuUnachb
nepBoN OTEYECTBEHHOW OAHOCTYMNEH4YaTON pakeTomn
c Asuratenem, paboTtarwliem Ha camoBocnrame-




HAKOLWMXCA KOMMOHEHTax Ton-
numBa no OBYXKOMMOHEHTHOW
cxeme ¢ TypboHacocHon nopa-
Yyen TONNMBa M aBTOHOMHOM
| cuctemonn ynpasneHus. Pas-
paboTka pakeTbl P-14 B OKB-
586 nopn pykosogcteoM Mwu-
xavna fAHrens Gbina HavaTta B
COOTBETCTBUM C MOCTaHOBIIE-
HMeM npaBUTENbLCTBA OT 2 UI0-
nsa 1958 ropa.

[Myck nepBon pakeThbl
P-14 coctosanca 6 mnwoHa 1960
roga u 6bin ycnewHbiMm. Ucnbl-
TaHua 22 pakeT 6binn 3aBep-
WweHbl B deBpane 1961 ropa.
JIETHO-KOHCTPYKTOPCKME WUCHbI-
TaHus pakeTbl P-14 Ha nonwuro-
He KanyctuH Ap Havanucb 6
nioHa 1960 roga. PanoH nageHus ronoBHbIX YacTerd Haxoauncs Henoganéky oT
bpatcka. B nekabpe 1960 roga ncnbitaHus 3asepwunu. Mo gaHHbim HIMO «3Hepro-
mMaw», 12 anpensa 1961 roga nognucaH npukas npegceparena FockomuTteTa no obo-
POHHOWN TEXHWKE O 3aBepLUEHUN NETHO-KOHCTPY-KTOPCKUX UCMbITaHun pakeTbl P-14. Mo
AaHHbIM KB «HOxHoe», 24 anpenda 1961 roga P-14 ans HaseMHbIX CTapTOBbIX KOM-
nnekcoB Obifna NpuHATa Ha BoopyxeHue. B aekabpe 1962 roga nepsble nonku P-14
npucTynunu Kk 6oesomy aexypctsy. B 1978 rogy Hadata 3ameHa pakeT P-14 komnnek-
camu «l1moHep».




B 1959 rogy Ha nonuroHe Hayanacb OTpaboTka HOBOro Tuna crapTa-
LAXTHOro, KOTOPbI MMEET CYLLECTBEHHbIE npeumMyLLiecTBa nepes HaseMHbIMU KOM-
nnekcamu B OTHOLIEHUM 3alUULLEHHOCTU, ANUTENbHOCTU NoaaepXaHNA pakeT B Mnor-
Hon 60eBOM rOTOBHOCTU U T.A4. [Na NpoBepKn OCHOBHbIX NPUHLUMMNOB CTapTa pakeT 13
LaxTHoun nyckoBon yctaHoBku (LUMY) Ha nonuroHe B 1959 r. 6binn npoBeaeHbl MYCKM
pakeT P-12Y n3 waxTHbIx coopyxeHun "Magk-1" n "Masik-2". NepBbI NycK pakeTbl P-
12 3 waxTbl NyCKOBOW ycTaHOBKM "Mask-1" 6bly1 aHOpMarnbHbIM, Tak Kak CTakaH
LWaxTbl He BblaepXan peanbHO OEeUCTBYIOLWUX NPU CTapTe pakeTbl U3 LWaxTbl Harpy-

30k. OgHako pesynbTaTbl Nycka No3BOMn-
nn YTOYHUTL METOAMKY pacyeTta rasogu-
HaMWKM CcTapTa M MpPOBECTU YyCnelHble
MYCKN U3 LLAXTHOro coopyxeHnsa "Mask-2".

P-12Y

YA3BMMOCTb NEPBbIX PaKETHbIX
KOMMJIEKCOB HA3eMHOro ctapTa npmBena K
HeobOxoauMoCTM  pas3paboTKM  LWaXTHbIX
MyCKOBbLIX yCTaHOBOK. [lepBOHa4yanbHO
pa3paboTymkamMn LUAXTHbIX MYCKOBbIX YC-
TaHOBOK Obln1 NpeanioXkeH BapMaHT Tak Ha-
3blIBAEMOro OoAuHOYHOro crtapta. OpgHako
Cpasy BO3HWK BOMPOC:. roe xpaHutb Goe-
3anac? Tak nosiBuIiIcA NPOEeKT rpynmnoBoro
crtapTa. B cOOTBETCTBUM C 3TMM MPOEKTOM
BCE paKkeTbl ANBU3NOHA AOSMKHbI BbInIn Ha-
X0OMTbCs B Noa3eMHbIx wwaxTax. [pexge
BCero, Heobxoaumo ObIno ybeouTbcs B
TOM, 4YTO MyCK pakeTbl C paboTarmm
auratenem u3 waxTbl BO3MOXeH. B Ha-
yane 1959 roga OKB-586 noag pykoBo-
acteom Mwuxauna AHrens nNpuctynuiio K
pa3paboTke YHUPULUMPOBAHHOW pakeTbl P-
12Y, npegHasHayeHHOM AONsi HeCeHus
6oeBOro [OexypcrBa Kak Ha Ha3eMHbIX



CTapTOBbIX COOPYXEHUSX, Tak n
LUMTY. B voHe 1959 ropa Hauva-
noCb  CTPOMUTENbLCTBO  3KCMEepu-
MEHTarbHbIX LUAXTHbIX MYCKOBbIX
yCTaHOBOK «Mask» Ha nonvroHe
KanyctuH Ap. MY «Magk» 6bl-
na paspabotaHa B CKE Cneu-
Maw nog pykosoacTBoMm Bnaawm-
Mupa BbapmuHa. Moaxe
Komnnekcbl «Masik-2» Mcnonb30-
Banucb AN1a 3anycka MarnblX KOC-
MUYECKNX annapatoB C MNOMO-
Wbl OBYXCTYNeH4YaTbIX pakeT-
HocuTenen 63C1, co3gaHHbIX Ha
b6ase P-12. B ceHTabpe 1959 ro-
Aa 13 dKcrnepuMeHTarnbHOM Luax-
Tbl «Masik» Obln  nNpou3BenéH
nepebi nyck P-12. PesynbTarthl
UCNbITaHUA NOATBEPAUNN pacyé-
Tbl KOHCTPYKTOPOB O BO3MOXHO-
CTW nyckoB pakeTt u3 LUMY. J1éT-
HO-KOHCTPYKTOPCKNE UCMbITaHUSA
P-12Y npoxogunu Ha NOJSIUroHe
KanyctmH Ap c¢ pekabpsa 1961
roga no gekabpb 1962 roga. B
1978 rogy Ha4anacb 3ameHa pa-
ket P-12 n P-12Y komnnekcamu
«[MnoHep». OCHOBHble XxapakTe-
pucTukn pakeTtbl P-12Y aHano-
MMYHbl XapakTepuctukam pakeTbl
P-12.

P-14y
PaspaboTtka pakeTbl P-14Y, yHU(PUUMPOBAHHOM AN HA3EMHOMO U LAaXTHOro
BnaoB GasmpoBaHug, Hadata B OKB-586 noa pykosoactBom Mwuxawuna Adrens B
1960 r. 12 aHBapsa 1962 roga HavaTtbl JIETHO-KOHCTPYKTOPCKUE UCNbITaHna P-14Y ¢
Ha3eMHOro crapta Ha nonuroHe KanyctuH Ap. 11 cdpeBpansa 1962 roga nponsBenéH
nepBbIv UCNbITaTENbHLIN NYCK pakeTbl C LWAaXTHOW MycKoBoW ycTaHoBku. Paketa P-
14y, BmecTe c paketamu P-12Y n P-16Y, npuHATa Ha BoopyxeHue 15 uona 1963
roga. B 1978 rogy Ha4aTa 3ameHa pakeT P-14 komnnekcamu «lnoHep».
TBepAOTonnMBHbIe PaKeTbl
PT-1
20 Hos16pa 1959 roga BbILWIO NOCTAHOBNEHWE NPaBUTENBLCTBA O pa3paboTke
pakeTbl, obnagatowen ganbHoCTbo nonéta 2500 kM, ¢ MCNONb30BaHMEM TBEPLOTO-
NANBHbIX 3apAO0B M3 BaNNCTUYECKMX MOPOXOB MPU Macce MOofie3HOM Harpysku OKo-
no 0,8 1. PaspaboTtka nepsoun TBEpAOTONNMBHOM Bannuctuyeckon paketbl PT-1 Ha-
yata B OKB-1 Cepres Koponésa B aBrycte 1959 roga. Begywimm KOHCTPYKTOPOM
pakeTbl 6bin1 3amecTutens Koponéea - Mropb CagoBckmin. OTa pakeTa nog UHLEKCOM
8K95 ctana pogoHavanbHuuen cepumn «PT» (pakeTbl TBEPAOTONNUBHbBIE).



Bo Bpema wucnbiTaHun Ha
nonuroHe KanyctnH Ap paketa no-
Kasana ganbHOCTb cTpenbobl 2500
KunomeTtpoB. 4 anpena 1961 roga
OblI0O  NPUHATO  MOCTaAHOBNEHMWE
npaBuTenLcTea O paspaboTke ce-
pun paket PT-1, PT-2, PT-15 n PT-
25 Ha TBEpPOOM Tonnuee. [peano-
naranocb, 4Yto PT-2 gormkHa meTb
pganbHocTb 10000 n Gonee kuno-
meTpoB, PT-15 ¢ ncnonb3oBaHnem
BTOpPOW M TpeTben cTtyneHen PT-2-
2000-2500 km, PT-25 ¢ wcnonbso-
BaHWeM MepBOM U TpeTben CTyne-
Hen PT-2-4000-4500 km. Mpun atom
pakeTtbl PT-2 n PT-25 nnaHunpoBa-
NMUCb NS LWAaxTHbIX KOMIMIEKCOB,
PT-15- onsa noaBWMXHBIX FPYHTOBbLIX
KOMMMEKCOB W MOABOAHbLIX O4OK.
CtenpoBasi oTpaboTka apuraTenemn
PT-1 6bina ycnewHo npoBedeHa B
1961 rogy. B mapte 1962 roga co-
CTOANICA NepBbiA  UCMbITaTENbHbIN
nyck TBéppgortonnueHon PT-1 Ha |
nonuroHe KanyctmH Ap Ha npome-
XYTOYHYI OanbHOCTb C HA3eMHOro
CTapToBOro Komnnekca. 28 anpens
1962 roga — nepBbI NYCK HA Mak-
CUMarnbHyl0 danbHocTb. JIETHble
UCMbITaHMS 3aBEPLUMIINCL B WUIOHE
1963 roga. [lepBbiM uUcnbiTaTenb-
HbIM MNyCK Ha nonuroHe KanycTuH
Ap cocTosncsa B mapTte 1962 roaa.

PT-2 (PC-12)

Mo gaHHbIM, NOMYYEHHbIM NPU UCMbITAHUN pakeTbl PT-1, KOHCTPYKTOPCKMM
6topo, Bosrnaensembim Koponesbim C.I1., 6bina HavyaTa pa3paboTtka 6onee cosep-
LEeHHOWN TBepaoTonNnMBHOM pakeTbl PT-2. PaspaboTka TpéxcTyneH4yaTon TBEPLOTO-
nnueHon MBC PT-2 6bina Hayata OKB-1 nog pykoBoactBom Cepresa Koponéea B
COOTBETCTBUM C NOCTAHOBMNEHWeM npasuTensctsa ot 4 anpensa 1961 r. Hanbonee
CMNOXHOW AN OTeYeCTBEHHOM HaykuM M MpOoMbiwsieHHOCTM Obina npobnema paspa-
OOTKM BbICOKOSHEPreTUYECKOrO N BbICOKO31AaCTUYHOIO TBEPAOro CMECEBOro Tonnmea
N co3daHns KpynHorabapuTHbIX TONMMBHBIX 3apsgoB, OPMyeMbIX HENOCPELACTBEH-
HO B KOpMyC ABUraTens n XXECTKo CKpensieHHbIX ¢ ero cteHkamu. K cepeaunHe 1965 r.
— BnepBble 0TpaboTaHO BbICOKOIHEPreTU4ecKkoe OTe4eCTBEHHOE CMeceBoe TBEpAoe
TONNMBO Ha OCHOBE CBsA3yloLWero ByTunkaydyka. OTO TONNMBO MO3BONANO addek-
TUBHblE M HaOéXHble TBEPLOTOMNSIMBHbIE ABUraTenu CO CKPenféHHbIM 3apsagoM v
ObINI0 NPUHATO B Ka4eCcTBe OKOHYaTENbHOro BapuaHTa Ans nepBon U BTOPOW CTyne-
Hen pakeTbl PT-2. Ha Bcex ctyneHsax PT-2, npoxoauBlimnx ncnbltaHus, 6eim npume-
HeHbl TBEpAOTONMMBHbLIE 3apsabl, pa3paboTaHHble B MNMepmckom HAN-130. Ha nonu-
roHe KanyctuH Ap 6binv npoBeaeHbl NepBble CEMb UCMbITaTeNbHbBIX MYCKOB pakeT,



OCHaWEHHbIX aTUMKN asuratensammn. 9 masa 1965 r. paketa PT-2 6bina nokasaHa Ha
BOeHHOM napage B Mockse. NepBbii ucnbiTatensHbl nyck PT-2 Ha nonuroHe Ka-
nyctmH Ap 5 deBpans 1966 r. ocywecTBUTb HE yaanocb. 3a OBECTUM CeKyHA4 OO0
cTapTa npousoLwwén cbon B pabote ogHom u3 cuctem. Criegytowmin nyck 25 cespans
BHOBb 3aKOH4YUICcA Heyaaden. PakeTa He B3netena. 26 dpespana 1966 r. npounsse-
OEH NepBblA yCrewHbIn Nyck nepsor coBeTckon TeépgotonnmeHon MBP. JleTHo-
KOHCTPYKTOPCKME UCMblTaHusa pakeTbl PT-2 BTOporo atana npoBogunmncb Ha nosimro-
He B doeBpane - uione 1966 roga nog pykoBoAcTBOM [focygapCTBEHHOW KOMUCCUM
(Nnpeacepaten KoMuUccuMM reHepan-nonkosHuk PogmmoB M.A., 3amectutenu npea-
cefaTens KOMUCCUWN reHepan-nonkoBHUK aptunnepun BosHiok B.W. n texHuyeckuin
pykoBoauTenb ucnbitaHmi MuwmnH B.I1.). Pe3ynbTaTbl NETHO-KOHCTPYKTOPCKMX UCHbl-
TaHWM MO3BOMUNU NEPENTU K TpeTbeMy aTany ucnbiTaHNa pakeTbl PT-2 1 pakeTHOro
KOMnMrekca B LWITAaTHOM BapuvaHTe C JOBeAEHWEeM ero xapakTepucTuK OO0 3adaHHbIX
TTT MO Ha nonuroHe lNneceuk. PT
-15

MapannenbHo ¢ oTpaboTkon komnnekca PT-2  KOHCTPYKTOpPCKMM Gropo
(CnaBHble koHcTpykTOpbl TiopuH .A., MuniormH H.A.) nposoaunacek paspaboTka
nogBwxHoro 6oesoro paketHoro komnnekca (MBPK) ¢ pakeTon Ha TBepaOM TONMMBE.
Bnepsble B CoBeTckom Coto3e MCMbIThbIBANCs MOMHOCTbI aBTOHOMHbIN MOOBMKHBIN
paKkeTHbIN KOMMJSIEKC C ABYXCTYNeH4YaTon TBepAoTonnnBHOM paketon PT-15 ctpaTe-
rmyeckoro HasHayeHusi. Paspabotka komnnekca PT-15 HavaTta B UKB-7 nog py-
koBoacTBoMm [eTpa TiopuHa B COOTBETCTBMM C NMOCTAHOBMIEHWEM MPaBUTENbCTBA OT
4 anpenga 1961 roga. Konnektus LIKB-7 Bo rnase ¢ lNeTpom THOpUHBIM NPUCTYNnIT K
NPOEKTY CO34aHus NMOABWMXHOIO pakeTHOro KOMMsiekca ¢ ABYXCTyneH4YyaTon TBEPLO-
TonnueHon paketon PT-15 cpegHero paguyca genctsus. lNycku paketel PT-15 B co-
cTtaBe nogswxHoro 6oesoro paketHoro komnnekca (MBPK) npoBogunuch Ha nonu-
roHe KanyctvH Ap. B obuien cnoxHocTn B nepuon NeTHbIX UCMbITaHUW C HOS6pS
1966 r. no mapt 1970 r. 66110 NpoBeaeHo 20 NycKoB, U3 HUX ABa ABYXPaKeTHbIX 3anna.
NcnbiTaHne paketbl PT-15 3aBepwunocsk B mapte 1970 r. CoBMECTHbIe NeTHbIe UC-



NbiITaHUS KOMMMEeKca Ha NofuroHe npoBOAUNUCL C HOsIBpA 1966 no despanb 1970
roga. JleTHble uCnbITaHUA pakeT nNpoBOAMNMCL B OBa 3Tana : 1 aTan neTHOo-
KOHCTPYKTOpPCKMX mncnoitaHu. B xoge JIKU (Hosbpb 1966- asryct 1967 roga) 6binu
npoBegeHbl MNYyCKN YeTblpex pakeT. JIeTHble UCnbiTaHUs NPOBOAUITUCH HA HeLTaTHbIX,
npucnocobreHHbIX arperatax U cuctemax; 2 atan - 3a4veTHblin. B xoge 3ayeTHoro
aTana (sHBapb 1968 - peBpanb 1970 roga) 6binv npoBegeHbl nyckn 15-tn paket (9 -
C Mcnonb3oBaHne B BOMbLUMHCTBE CBOEM HelTaTHOro obopyaoBaHus, a nocnegHve
6 - C MCNOSb30BaHUEM LUTATHbLIX arperaTtoB U cUCTEM Komnriekca). cnblTaHnsa noa-
TBEPOUIIM B OCHOBHOM COBMECTHYK paboTOCNOCOOHOCTb CUCTEM M arperatoB KOM-
nnekca npy NoAroToBKe ero K nycky 1 npu nycke paker.

NMuoHep (PCAO-10)

PakeTHbIn Komnnekc «[noHep» Obin npegHasHayeH Ans YHUYTOXEHUSA BO-
€HHbIX 0OBbEKTOB: MYCKOBbIX YCTAHOBOK pPaKeT, XpaHWIULY, S4EePHOro OpyXus, aBua-
LMOHHBIX 1 MOPCKMX 6a3, NyHKTOB yNpaBrieHns BEPOATHOro NpoTuBHMKa. PaspaboTka
komnnekca «[M1oHep» noa pykosoactBoM AnekcaHgpa Hagvpaase Havata B 1971 r.
lMocTaHoBreHne npaBuTenbCcTBa BblWo 28 anpensa 1973 r. bbino NpUHATO pelleHue
00 ocHalleHUn pakeTbl Tpems pasgendawoowmmmca 6oeronioBkaMmv MHAMBUAYaNbHOIO
HaBefeHus. «[TMoHep» MOr UMeTb HECKOSMbKO MONETHbIX 3a4aHWW, OAHHblIE O KOTO-
pbIX XpaHunucb B HaszemHon OBM. OgHO u3 3agaHun nepepasBanocb B 6opToBomn
KOMMNbIOTEP pakeTbl HENOCPEACTBEHHO nepen ctapToMm. Bpemsi roTOBHOCTY K MyCKy —
OKOJ10 ABYX MUHYT. PakeTa BbibpacbiBanacb U3 KOHTENHEpPa C NOMOLLbIO MOPOXOBOro
akkymynsatopa gasneHus. Mapliesbli aBuraTernb BKOYaeTcs Torga, korga crpys
packanéHHbIX rasoB Y)Xe He Morfna noBpeauTb CTapTOBbIA KOMMSEKC U PakeTOBO3.
BBoa B akcnnyaTauuio n noctaHoBka Ha 60eBoe OeXypCTBO KOMMMEKCOB «[1nMoHep»
ocyliecTsnanumcsb ¢ 1976 no 1986 rog.

McnbiTannsa Ha nonuroHe KanyctuH Ap npoxogmnu ¢ 21 ceHTabps 1974 r. no
9 aHuBaps 1976 r. Komnnekc npuHAT Ha BoopyxXeHue 11 mapta 1976 r. Llenn npoTtus-
HUKa, Kak npaBunio, HaxoAsaTCA Ha 3Ha4YMTENbLHOM yaaneHun apyr ot gpyra. Pasmep
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NnocTaHoBreHneM npasutensctea 19 wuonA
1977 r. NcnbiTaHMsa KoMMnekca npoxoaunn Ha
nonuroHe KanyctnH HAp. 23 anpena 1981 r.
«[lnoHep YTTX» MNPUHAT Ha BOOpPYXeHue
PBCH. danbHocTb cTpenbbbl 6bina yBenuyeHa
00 5500km.

Komnnekcbl «[1noHep» cocTosann Ha
BOOPYXXEHUN paKkeTHbIX OMBU3WUKA, OUCOLMPO-
BaBLUMXCA B panoHax ropogoB M HaACENEHHbIX
nyHkToB WpkyTck, HoBocmbupck, KaHck, Kpac-
Hosipckoro Kkpasi, bapHayn Antanckoro kpas,
OcTtpos [Mckosckon obnactu, KOpbs Kuposckon
obnactn, BepxHas Canga (HwkHun Tarun)
Ceepanosckon obnactu, OdpoBsaHas YnTuHCKOM
obnactun, PomHbl, Benokoposuun u Jlyuk Ha Yk-
pauHe, Jlnga, Mo3bipb ([leTpukos), NocTasbl 1
MpyxaHbl B benopyccun. 8 pekabpsa 1987 r.
MpesngeHTt CCCP Muxaun Nop6aydés un Npesun-
peHT CLIA Ponanbg Penran nognucanun [oro-
BOp O NIMKBUAAUMW paKeT cpedHen N MeHbLuen
aanbHoctn (PCM[).

OT0 ObINO nepBoe B UCTOPUM OBYX
Aepxas cornaweHne 06 YHUYTOXEHUN pakeTHO-
AOEPHbIX KOMMMEKCOB (OOroBOpbl, 3aKITHYEH-
Hble paHee, NULWb (PUKCMpoBann OOCTUTHYTbIN

30Hbl pasBedeHnsi 6oeBbix GOKOB
pakeTbl «[1MOHep» cocTaBnan ge-
CATKN KmMnomeTpoB. [lepen KOHCT-
PYKTOPCKMMM KOMnekTMsamm Obina
nocTaBfeHa 3agaya co3gatb HOBYH
ABuratenbHyl0 YycTaHoBKYy 60eBow
CTYNEHMU, YyNyylWwmnTb cucTemy
ynpaBrieHns, yCOBEpLUEHCTBOBATb
6nok pasBedeHusi, 3HaAYUTESNbHO
yBENMYMB pasmepbl 30HbI pa3Bene-
Husi 6oeBbix 6r1okoB pakeTbl «[1no-
Hep». Paspabotka  komnnekca
«lMnoHep» C ynyyweHHbIMU TakTu-
KO-TEXHUYECKUMN  XapaKTepUCTu-
KamMn Hayanacb B COOTBETCTBUM C






MyHKT nogpbiBa
TUBHbIX BOOPYXXEHUWN, TaK Kak JNK-
BUOVPOBaHHbIE  Bannuctnyeckne
pakeTbl  «[lMnonep»  (PC[-10),
«Temn-C» (OTP-22), «Oka» (OTP-
23), a Takke CO3[4aHHble, HO He
pa3BEpPHYTble KpblnaTble CyxonyT-
Hble pakeTbl Gonbluen AanbHOCTU
PK-55, 4gBnanucb  HauBbICLLMM
AOCTMXEHNEeM COBETCKOW Hay4HO-
TEXHU4YEeCKON Mbicnn. [lJoroBop 6bin
nognucaH, patuuuupoBaH
BcTynunn B cuny. CoBeTckoMy
Col3y npeacTosiyio  YHUHMTOXUTb
728 pakeT «[1MoHep».

YPOBEHb BOOPYXEHUA N HE TMO-
3BONANM €ero npesbiWwaTtb; Mpu
COKpaLleHUn Kakux-nmbo Tunos
pakeT, rpynnupoBKa OpYyrnx Tu-
MOB HEMPEMEHHO HapalmBa-
nacb), B pesynbTate KOTOpPOro
o6e CTOpPOHbI nuwanucb Lenoro
Kracca BOOPY>XEHUMN.

Horosop o PCM[ BbiI3bI-
Ban W NpoAo/KaeT BbI3blBATb
HEeOOHO3HaYHble OLEHKM B Ha-
wen ctpaHe. CCCP nuwwuncs
CaMblX COBpPEMEHHbLIX U addek-

KomMaHOHbIN NYHKT



MoaroToBKa k NMKBUZAUMK (pasrpyska)

cnekTopbl. KOHCTpyKuMsi Komnnek-
ca Oblna WUCKIMOYNTENBHO HaOEX-
Hon. 3a nsaTHaguaTb NeT aKcnnya-
TaumMm komnnekcoB «[lnoHep» He
ObINI0O HX OAHOrO cry4vasi paspyLue-
HUSA NN aBapun pakeTbl.

CembaecaT gBa nukeuaa-
LUMOHHbLIX Mycka npownun 6e3 3a-
MevaHun. 3a Bpems aKcnnyaTauum
KomnnekcoB «[1MoHep», B pamkax
ucnblTatenbHblX, Yy4ebHO-60eBbIX
MyCKOB M MYCKOB B CBSI3U C YHWUY-
TOXEHMEM pakeT, bblno oTcTpens-
Ho 190 pakeT. Bce mycku npownm B~
YCMELLHO.

\

/AHOCTPaHHbIE CNeLnanncTbi NPUCYTCTBYIOT NpU

N3 Hux 650 6oeBbix (405 Gbinn
pa3BEpPHYTbl B MO3ULMOHHbLIX panoHax,
245 Haxogunucb Ha XpaHeHun B apce-
Hanax), 42 nHepTHble y4yebHble pakeThbl,
a Takke 36 pakeT HaxoOdALMXCA B CTa-
ann npomnssoacTBa. YHuYTOXanuce: 405
pa3BépHyTbiXx M 104 Hepas3BEPHYTbIX
NMycKOBbIX ycTaHoBoK. C 26 aBrycta no
29 pekabps 1988 r. meTogom nycka u3
NO3NLMOHHBLIX panioHoB [possaHasa (Yu-
TMHCKaa obnactb) u KaHcka (KpacHosip-
CKMI Kpan) 6b1nn NMKBMOnMpoBaHbl 72 pa-
keTbl. OcTanbHble pakeTbl, Kak 3TO MU
npegycMmaTpmBanocb OOroBopoMm, Obinu
nogopsaHbl Ha nonuroHe KanyctuH Ap. J1u-
KBMaaums 3akoHumnacb 12 nioHs 1991 r. B
Xo[e MCMNOMHeHMsa AoroBopa BnepBble Ha
coBeTckume 6asbl U NOSIMIoHbl BbINK [o-
nyweHbl amMepuKaHCKME BOEHHble WH-

nukeuaaumn PCA-10






WHocTpaHHble
XypHanucThbl
HabnwopatoT

3a nukBuaaumen
paket PC[-10.

! L I
PaspaboTka TBEpPOOTOMNMBHON HANMCTUYECKON pakeTbl CpedHen OanbHOCTU
«CkopocTb» HayaTta B MOCKOBCKOM UMHCTUTYTE TENNOTEXHUKN NOL PYKOBOLCTBOM Arek-
caHgpa Hagupanse B 1882 r. JIETHO-KOHCTPYKTOPCKNE UCTbITAHUS HayaTbl HA NONUro-
He KanyctnH Ap 1 mapTta 1987 roga. NpounssenéH ogMH UcnbiTaTenbHbIA MYyCK pakeTbl.
7 mapTa 1987 r. pa3paboTka npekpaLleHa.

— - .

B 1992 rogy nonuroH NpuUCTynui K OMbITHO-KOHCTPYKTOPCKUM paboTtam "LLUNT-
MOIT". OCHOBHbIMK 3aga4YyaMn UCMNbITAHUA ABASNUCH. OLEHKa si4epHON B3pbliBOOE30-
nacHocTn bb npn BO30enNCTBMM Ha HEro ropsiLmMx KyCKOB TBEPAOro pakeTHoro Tonnmea,
YacTeun OBuratenbHOW YCTaHOBKWU, cTyneHen BP nocne B3pbiBa B aBapUNHbLIX CUTYyaL M-
AX, a Takke OueHKa saepHon B3pbiBOOE30MACHOCTU pakeTbl B TPaHCMOPTHO-
neperpy3oyHOM KOHTenHepe npu npocTtperne bb n 1Y nynamu. Pe3ynbTaTtbl UCNbITaHUI
Nno3BONUNM caenaTtb BbIBOAbI M PEKOMEHLALUMN MO MOBbLILEHNIO 90epHON B3pbiBOOE3O-
nacHoctn bb 1 pakeTbl B LENOM, a Tak e pa3paboTaTb KOMMMAEKC MEPONPUATUIA MO UX
OCYLLECTBIEHNIO.






PakeTHbIN KoMnrekc «Tonosnb»

PaspaboTka npoekta cTpaTerm4eckoro MobumnbHOro KOMMiekca C TPexcTy-

neH4YaTon MEeXKOHTUHEHTanbHom 6annuctundeckon paketon "Tonone" Hayata B Moc-
KOBCKOM WHCTUTYTE Ten-
NOTEXHUKM NOA4 PYKOBO-
actBom AnekcaHgpa Ha-
avpan3e B 1975 ropay.
[MocTaHoBNEHMe  npaswu-
TenbCcTBa O paspaboTke
Komnriekca Bbiwno 19 uio-
na 1977 ropa. [locne
cmepTtn Hagmpapnse pabo-
Ta Oblna npogormkeHa nog
PYKOBOACTBOM bopuca
NarytnHa.

MobunbHbii  "To-
none" AomKeH Obin cTtaTb
OTBETOM Ha MOBbILIEHNE
TOYHOCTU  aMEpPUKAHCKNX
MBP. TpeboBanocb co3gaTb KOMMekc, obnagarolmnin NOBbILEHHOW XMUBYYECTbIO,
AOCTUraemMon He CTPOUTENBCTBOM HaLEXHbIX YKPbITUA, @ CO30aHMEM Y NPOTUBHUKA
HeonpeaeneHHbIX NPeacTaBneHNn O MECTE HaxoXaeHnsa pakeTbl. [Npegnonaranocs,
4YTO rpynnupoBka "Tononen" 0yaeTt 3Ha4YnMTENbHOW MO YNCNEHHOCTN.

PakeTHbIn komnnekc "Tononb" obnagaeTr yHuWKanbHbiMK KavecTBamu. [lpu
ero co3gaHun NPUMEHEHbI BbICOKME TEXHOSOMMKU, HOBEWWME pas3paboTkM OTeyecT-
BEHHOM HaYKN N TEXHUKM.

PakeTta "Tononb" Gbina BbINOMHEHA NO CXeMe C TpeMsa MapLieBbiMn U 60eBon
ctyneHamu. [Ina obecnevyeHns BbICOKOrO 3HEProMacCoOBOro COBEPLLEHCTBA BO BCEX
MapLUEBbLIX CTYMNEHsIX OblIO0 NPUMEHEHO HOBOE TOMMMBO MOBLILWEHHOW MAOTHOCTU C
yOenbHbIM MMMNYNbCOM, YBENMMYEHHBIM Ha HECKONbKO €AWHUL, NO CPaBHEHUIO C Ha-
NOSIHUTENAMM paHee CO3JaHHbIX ABuUrateneun, a Koprnyca BEepXHUX CTyrneHen Brep-
Bble OblfN BbINOIHEHbLI HEMPEPLIBHOM HAMOTKOW M3 OpraHonsacTuka rno cxeme “Ko-
KOH". CrioXHeunLwen TeXHU4YECKON 3afayvyen oKasarocCb pasMelleHne Ha nepegHem

OHVLLE Kopryca BepxHeun
CTyNeHn y3na OTCeYKn
TArM C BOCEMbIO peBep-
CMBHbIMW pacTpybamu un
"OKkHamu", npopybaemble
Oy3amn (Y3 - getoHu-
pyoLwunm YONUHEHHbIN
3apsgg) B opraHonnacTtu-
KOBOW CUIOBOW KOHCT-
pykumn. "Tononb" OcCHa-
LLeH KOMMIEKCOM
cpeacTB  NpeodornieHus
MPO. YnpaeneHue none-
TOM pakeTbl OCYLIEeCcTB-
ngeTca 3a CcyeT MOBO-
POTHLIX FAa30CTPYMHbIX U



peleTyaTbix aspoauHammyecknx pyrnen. CosgaHbl HOBble COMMOBblE annaparthbl
TBEPOOTONNUBHBLIX ABuratenen. [na obecneyeHns CKpbITHOCTM pa3paboTaHbl Ka-
MYk, NOXHbIE KOMMMEKChl, CpeacTBa MacknpoBku. Kak u npexHue MobunbHble
KoMnnekcbl MOCKOBCKOro MHCTUTYTa TeNnnoTexHUKK, "Tornons" Mornm ctapToBaTth Kak
c MapwpyTta 60eBoro
naTpynupoBaHus, Tak W
BO BPEMS CTOSIHKM B ra-
PaXHbIX YKPbITUSX C pas-
ABUralLLencs Kpblwen.
BoerotoBHOCTb C MOMEH-
Ta nMonyvyeHus npukasa
[0 nycka pakeTbl Obina
posefdeHa 00 OBYX MU-
HYT.
ABTOHOMHaS,
WHepumanbHas cuctema
ynpaBneHus paspaboTa-
Ha B HIO aBTOMaTUKN ”
npudopocTpoeHna  noa
pPYKOBOOCTBOM Bnagu-
mupa JlaneirmHa. Cuctema npuuenueaHus paspabotaHa nog pyKkoBOACTBOM faBHO-
ro koHcTpyktopa Kuesckoro 3aBoga "ApceHan" Cepacdumma [MapHskosa. [Nyckosas
ycTaHoBKa paspaboTtaHa B Bonrorpagckom LIKB "TutaH" nog pykosoactsom Bane-
pnaHa Cob6onesa n Buktopa LypbirmHa. yckoBas ycTaHOBKa CMOHTMpPOBaHa Ha
waccu cemmocHoro tarada MA3-7912 (noaxe - MA3-7917) MuHckoro aBTo3aBsofa C
asuratenem ApocnaBckoro MOTOPHOro 3aBofa. [NaBHbIM KOHCTPYKTOP pakeToBO3a
Brnagumup LiBsanes. MNogsmxHoOM KoMaHAHbIM NyHKT 60eBoro ynpaesneHna MBP "To-
nonb" pasmelleH Ha 6ase veTbipexocHoro aBtomobmna MA3-543M. TeepgoTonnme-
Hble 3apsagbl asuratenen paspabotaHbl B Jltobepeukom HIMO "Cowo3" nog pykoBo-
acteom bopuca >Kykosa.
KomMnoanuynoHHole mate-
puanbl U KOHTENHEpP pas-
paboTaHbl W  U3rOTOB-
NeHbl B UHUM
crneumanbHOro  MalluHoO-
CTPOEHUs nog pPYyKOBO-
actBom Buktopa [llpora-
coBa. PyneBble
rmaponpuBOAbl pakeTbl U
rmgponpuBoabl camo-
XOOHOW MyCKOBOW YycCTa-
HOBKM paspaboTaHbl B
Mockosckom LHUWN aB-
TOMaTUKN U TMOPaBIINKN.
ApepHbin 6oesapsig cos-
JaH Bo Bcecows3Hom
HUN  akcnepumeHTanb-
HOW (PU3MKM NOL PYyKOBO-
ACTBOM [JTaBHOIO KOHCT-



pyktopa Camena KouyapsHua.

[MepBoHa4anbHO GbIN YCTAHOBMEH FAPaHTUNHbBIA CPOK JKCMyaTauun pakeTbl
10 nert. No3xe rapaHTUHLIM CPOK NpoasneH Ao 15 ner.

O BbICOKOW HaAEXHOCTW KOMMJSIeKCa roBOpUT TOT ¢aKT, YTO 3a BPEMS €ro Uc-
NbITAHWA W 3JKcnnyaTauum ObIIO0 NPOU3BEOAEHO OKOSO NATUOAECATU KOHTPOSbHO-
ncnbiTaTenbHbIX NYCKOB pakeT. Bce oHn npowwnu 6e30TkasHo.

B HacTosdwee Bpema BI'PK "Tonone" sBnseTcss oCHOBOW NoTeHUmana oTBeT-
Horo yaapa PBCH.

Passutnem 1 cosepLleHCTBOBaHMEM KOMMIIEKca «Tononb» ctana pa3paboT-
Ka NogBwXHOro komnnekca «Tononb-M».

MonuroH «KanyctuH Ap» BHEC CyLLeCTBEHHbIN BKIa B UCMNbITAHUSA KOMMSeKca
«Tononb-M». B nepuoa ¢ masa 1994 roga no despanb 2002 roga npoBoaUNUCL UC-
NbITaHNA aBTOHOMHOW nyckoBoun ycTaHoBku (AlY) un arperatoB HazeMHoro obopyao-
BaHMs Komnnekca «Tononb-M». Otpabotka AlMY npoBogunacb No nporpammam
npenBapuTenbHbIX, PECYPCHbIX, KMMMAaTMYECKUX M XOAOBbIX UCMbITAHUS C LESbH
noaTBEPXAEHNS BbINOMHEHUS TpeboBaHMM TEXHUYECKOro 3afaHus Ha pa3paboTky
AlY. B npouecce oTpaboTkn 3agay ncnoitaHnn Hapabotka AlY coctaBuna: npober
arperata — 32000 km, pa3BepTbiBaHWe U cBepTbiBaHMe arperata — 1150 umknos, Ha-
paboTka xogoBon Yactm — 1820 moTo4acos.

C mapTa 1996 roga no uoHb 1999 roga NpoBOAUNUCH crneunaribHble UChbiTa-
Hus AlTY no onpeneneHnio napameTpoB NPOXoaMMOCTU, OLEHKE BO3MOXXHOCTU pas-
BEPTbIBAHNSA M HECEHUS OEXYPCTBa Ha rPyHTax C pasfMYHOM HecyLllen cnocobHo-
CTblO, @ Takke Habop CTAaTUCTMYECKMX AAaHHbIX MO 3ajadvyaM MeXBEOOMCTBEHHbIX
ncnblTaHUN.



B nepuog ¢ mapta 1997 roga no Hosibpb 2001 roga npoBedeHbl npeaBapu-
TenbHble UCMbITAaHUA arperaToB Ha3eMHOro obopyaoBaHUA KOMMMEKCa — TPaHCNOPT-
HOW N TPAHCMNOPTHO-NEepPerpy304HOM MalUWH, MaLlNHbI CONPOBOXAEHNSA, MaLUUHbI UH-
XEHepHoro obecnevyeHns ” MacKMpOBKM, MaluMHbl obecnevyeHna 60eBoOro
aexypctea. OCHOBHbIMY 3aadYamMu UCMNbITAHUIW ABNANUCL NpoBepka paboTocnocob-
HOCTWU CUCTEM, Y3M0B 1 MEXaHNU3MOB, XOA0OBbIE UCMbITaHNA, NpakTu4yeckas oTpaboTka
aKcnnyaTauMOHHOM JOKYMEHTaLUMK.

[Mporpammbl UCNbITaHUA arperaTtoB Kommnnekca «Tonosib-M» BbINOSIHEHbI B
nonHom obbeme. 3a nepuog npoBegeHua paboT no oTpaboTke 3agad MCNbITaHWN
BblABNEeHO 2325 3ame4vaHun, peannsosaHo 1901 3ame4vaHun. Mo pesynbtatam npo-
BEJEHHbIX UCNbITaHUW arperatbl NpeAcTaBfieHbl HA MEXBELOMCTBEHHbIE UCTbITAHUS.

UcnbiTaHusa cpeacTB 60eBOro ocHalleHuUsl, CpeacTB

6oeBoro ynpaeneHusa u ceasm PBCH

K cepeanHe 60-x rogoB BbICOKasi SHepreTuka pakeT MO3BOSIIET HECTU He
OAWH, a Ao gecatn 6oeBbix 6r0kOB, pa3pabaTbiBaeTCa U BHEAPSIETCA CUCTEMA MX
pasBedeHuss U MHaMBMAyanbHoOro HaBeaeHus. CkopocTb Bxoda 6o0eBbix 6G50KOB B
aTMocdepy BAOTHYO NpnbnmxkaeTcs K NnepBo KOCMUYECKON.

MpuLINO NOHMMaHME TOro, YTO rofoBHAast YacTb 3TO HE TONbKO SiAEPHbIN 6O-
enpunac B KOHTEMHEPE, HO U CMOXHbIM aspoAnNHaMMUYECKUIA annapaTt, UCMbITbIBato-
LA KoroccanbHble AUHAMUYECKME U TENMNOBbIE HArpy3ku U OT ero aspoanHammnye-
CKUX U (PU3BNYECKNX KAa4yeCTB B 3HAYUTESNIbHOW Mepe 3aBUCUT TOYHOCTb CTpenbObl.
HaumHaioTca uccnegoBaHus no paspaboTke KOMMMEKCOB CPEACTB NPEOoAoNeHus
MPO BepoOATHOro NPOTUBHUKA.



B paspaboTke M MCNbITAHUAX pakeTHbIX KOMIMMEKCOB CTpaTermyeckoro Ha-
3Ha4YeHns BO3HWKAET OTAeNbHOEe HanpaBrieHne — pa3paboTka U UcnbiTaHNa CpencTs
00eBOro ocHalleHus, BkrYarwmx 6oesble B65I0KM U KOMMNIEKChbl CpeacTB Npeoao-
nenus NMPO. Ucnbitanna CBO, kak aneMeHTa pakeTHOro KoMmnnekca Ha4yMHalTCa Ha
nosiMroHe B nepeow nosiosmHe 60-x rogos, a ¢ Havana 70-x Takue UcnbITaHNA BeayT-
CSl MPAKTUYECKM HENPepPbIBHO.

McnbiTaHna npoBOAMNUCL C  MCMONb30BaHWEM CneuuanbHbIX HOCUTEnNen
K65M-P, K63 Ha yHukanbHon Tpacce «KanyctmH Ap — Banxaw», o6opygoBaHHON
cpencTBaMun nsamMepeHun. Tpacca nossonsna nNpoBoanTb hmMsnyeckoe MoaennpoBa-
HMe BO3OENCTBUA OANMHAMMUYECKMX U TEMNSIOBbLIX Harpy30K Ha KOPMyC U KOHCTPYKLUMIO
0oeBbIX 610KOB B npedenbHbIX YCroBusx nx 60eBOro NpMMeHeHuo. A Hanudmne Ha
nonuroHe Capobl-LlaraH cpeacts npotMBopakeTHOM 0B60POHbI MO3BOMANO NPOBOAUTL
ncnbiTaHus kak komnnekcos MNMPO, Tak n komnnekcoB npeogonexHna NPO ogHoBpe-
MEHHO.

B 1975-1978 rogax B pamkax HNP "MALIECTA" npoBegeHo 5 nyckoB cneu-
HocuTensa K63 no mcnbitanuam KCIT MPO. JleTHble ncnbitanua no HAP "IpaHaTta”
No3BONUAN MPOBECTU UCCREAOBAHUA BO3MOXHOCTEN pa3paboTKM MHOXECTBEHHbIX
NOXHbIX NErknx uenen, npegHasHayeHHbIX Ans 3awuTbl nepcrnektuBHbiXx BB (IMY)
BannucTnyecknx paket Ha BHeaTMOCHEPHOM y4vacTke Tpaektopun. [poseaeHnem
paboTt no Teme "Pasnet" Obina npoBegeHa oueHka BnUAHUSA crneuHocutena K63 no-
cne ero nogpbiBa crneunanbHO NPOSIOXKEHHbIM 3apsa0oM C LieSbio CO34aHnsa Heyno-
psagoyYeHHoro obnaka pparmMeHToB Ans 3akpbiTna bb Ha BHeaTMocdepHOM yyacTke
TpaekTopun. B pamkax HAP "Camwut" npoBedeHO uccrnegoBaHne BO3MOXHOCTEN
CHWXeHus addPeKTMBHON NOBepXHOCTU paccemBaHna BB (Y) B ananasoHe anuvH
BonH PJIC oBHapyXeHns 1 conpoBOXAeHUA Ha BHeEAaTMOCKEPHOM y4acTKe TPaeKTo-
pun. B 1984 rogy napHbiMun nyckamu cneuHocutenen K63 n K65M-P nposefeHbl mc-
CnefoBaHuWs MO OLUEHKE BNUAHMA OONTrOXMBYLIMX obpasoBaHun Ha PJIC npu conpo-
BOXOEHUN MU Lenen B 3TUX obpasoBaHusX Ans oTpaboTKkM anroputmMa cenekuum
(HAP "Oxo"). NMyckamn cneyHocutena K65M-P B pamkax HAP "BapxaT-1" 6b1nm uc-
cnefoBaHbl XapakTEPUCTUKN 3KCMEePUMEHTarbHbIX TSXKENbIX JIOXKHbIX uenen paboTo-
CMOCOBHbLIX A0 MarblX BbICOT U BO3MOXHOCTU CO34aHus nogobHbIx uenen paboTto-
CNocoBHbIX 40 noBepxHOCTH 3emnu. B 1986-1987 rogax nyckamu cneuHocutens K63
no temam "BAMBYK-M" un "lMyena-2" npoBeaeHbl paboTbl NO NOMYYEHNIO UCXOOHbBIX
AaHHbIX OS5 OLEHKN OCHOBHbIX XapakKTePUCTUK CTaHUUN aKTUBHbBIX NOMEX Ha COOT-
BetctBue T3. [Npu ncnbiTaHMax No 3TuM Temam GbiNn nccnegoBaHbl BONpOCkI: pabo-
TOCMNOCOOHOCTM M NPaBUNIbHOCTU (PYHKLMOHMPOBAHUS CTAHUMA B JNIETHbIX YCIOBUSX;
NoJSTly4YeHUs1 AKCNEPUMEHTASbHbIX XapaKTEPUCTUK aKTUBHbIX MOMEX AN peLleHns Bo-
NPOCOB CeNEKLMU CIIOXHON BannnMcTUYeCcKon Lenn; OLEHKU OanbHOCTM ObHapyxe-
HUS U MHTEpPBaNoB aBTOMATUYECKOrO COMPOBOXAEHUS OOBLEKTOB 0 BKIIHOYEHMUS MO-
MEXM U B YCNOBUAX BO3AENCTBUS aKTUBHbIX nomMex. [Ona OueHKM BO3MOXHOCTU
MacknpoBkn BB ¢ nomouwlblo kKoHM4yecknx oTpaxartenen B pamkax HUP "Kambiw"
npoBegeHo Aga nycka cneuHocutens K65M-P. B npouecce neTHbIX UCNbITAHUA NO
AAHHOW TemMe npoBeAeHbl UCCNeaoBaHUs MOJSTYYEHHbIX XapaKTepUCTUK OBBbEMHO-
pacrnpeaeneHHon uenm, obpasyemMon KoHn4eckumm otpaxarenamu n bb. [Ins oueH-
KN BO3MOXXHOCTM MackmpoBkun BB Ha aTMoccepHOM yyacTKe C MOMOLLbK 3KCrepu-
MeHTanbHbIX TSXenbIX uernen no teme "Jlauma” B 1991 rogy nposedeH OAMH MYCK
cneyHocutensa K65M-P. JleTHO-KOHCTpYKTOpCKMe ucnbiTaHma no teme "Mrna-3" npo-
BOOUMUCH C LESbI0 NMPOBEPKN TEXHUYECKUX PEeLUeHUr, NPUHATBLIX Npu paspaboTke



3KCnepuMeHTanbHOro npoHukarwero 6noka, ero paboTocnocobHOCTM B NETHbIX YC-
NoBUSX C NocnegyrowmnmMm NPOHUKHOBEHNEM B FPYHT (MpoBedeHo 3 nycka cnelHocu-
Tensa K65M-P).

C cepeauHbl 80-x rogoB nonuroH obecneynBaeT MUCMbITAHUA CUCTEM U KOM-
NMEeKCoB pakeTHO-KoCcMmU4eckon obopoHbl. B 1986-1992 rogax no teme "Amyp-I1"
6b1n10 NpoBeAeHO 15 onbITHO-UCMNbITATENbHBLIX PaboT C MCNONb30BAaHNEM HOCUTENS
K63 n 17 - ¢ ncnono3oBaHnem Hocutena K65M-P. VcnbitaHna no aton Teme nNpoBo-
AUNUCb C LEenblo: MPOBEPKM COKPALLEHHOro OMbITHOrO obpasua MHOrokaHarnbHOro
cTpenkoBoro komnnekca "Amyp-" Ha cootBeTcTBUM TTT MO; nony4yeHna akcnepwm-
MeHTalnbHbIX [aHHbIX AN OUEHKM XapakTepuctuk komnnekca "Amyp-I" un ero
CpeacTB; NOMy4YeHUs1 SKCNEPUMEHTAanbHbIX AaHHbIX 0 BB 1 NOXHbIX Lensx B nHTepe-
cax co3gaHnusa n nepcnektmHblx KCI MNMPO. B uHtepecax otpabotku CBO ¢ ncnonb-
30BaHMeM cneumanbHblx HocuTenen K65M-P n K63 nposegeHo 400 nyckoB, B TOM
yncne ¢ PKK «Bocxog» 250 nyckos

Ha nonuroHe npoBOAMNMCH UCMbITAaHMS FONTIOBHLIX YacTen cneunarnbHOro Ha-
3Ha4YeHUs OMNbITHBIM KNMMaTUYECKUM XpaHEHMEM FOfOBHbIX YacTen pakeTbl P-5M;
UCMbITAHUSIMU XPaHEHMEM FOSTIOBHbLIX YACTEN B COCTOSIHUM FOTOBHOCTW, B FIETHUX U
3MMHUX YCNOBUAX; UCTbITAHUSMWN 3NEKTPUYECKOM CUCTEMbl BHYTPEHHEro nogorpesa
rOSIOBHOM YacTu Ha pecypc; 3a4eTHbIMU UCMbITaHUSIMU MOAEPHN3NPOBAHHBIX paguo-
AAaTYNKOB; TPAHCMOPTHBLIMU UCMbLITAHUSIMW TOMNOBHbBIX YacTen PasfiMyHbIX TUMOB; UC-
NbITAHNAMM 3KCNIyaTaLUMOHHbIX Ka4eCTB TepMOU30NALUMOHHOro Yyexna 4 B ycnosu-
SX NONOXUTENbHbLIX TeMMepaTyp 1 COSTHEYHOW paguaunn; NoAroTOBKOW U NPOBEPKOMN
D0€eBbLIX pacyeToB pakeTHbIX YacTen Npu NOAroTOBKE FOMOBHbLIX YACTEN B MOMEBbLIX
ycnosusix u gpyrumm pabotamu. C anpenst no asryct 1959 roga nposoannuck Ucnbl-
TaHUsA KOHTPONbHbIX n3genun Kk pakete P-12, B ceHTabpe 1959 roga - ncnbitaHma no
NpoBepKe 3KCnslyaTaunMoHHbIX KadecTB Tepmoydexna Y pakeTbl P-12 B ycnoBuax no-
NOXUTENbHbIX TEMMNepaTyp U COSTHEYHOW paauauuun, B noHe-none 1960 roga ncnol-
TaHWSA OBYX KOHTPOJSIbHbIX MOMIOBHbIX YacTen OT CEPUNHLIX NapTui, B UoHe 1960 roga
- Mmae 1961 roga knumaTudeckne ncnbitaHms Y n npaktudeckas otpaboTka rotos-
HocTen pakeT P-12. B ganbHenwem npoBoAUSTIUCE UCMbITAHUS FONMOBHbBIX YacTen, u
nx cuctem oborpesa. B 1964 roagy Obinn npoBeaeHbl UCNbITaHUA NOCNEAHEN CTYNEHN
opObuTanbHOWM pakeTbl C LIeNb0 NPOBEPKU 3anycka ABuraTernisi B yCNOBUAX HEBECOMO-
CTW, co3gaBaeMbIX C MOMOLL b camorieTa TY-16.

OnbIT UCNbITaHW pakeTHbIX KOMMNeKcoB B MHTepecax PBCH Ha nonuroHe
nokasarsn, 4To UXx aBTOHOMHOe OOEeBOE MPUMEHEHME WCKITOYEHO MO MNPUYUHE Hedo-
NYyCTUMOCTN HECAHKUMOHWPOBAHHbLIX OEUCTBUM, @ TaK XXe HeobBXOOMMOCTU XKEeCTKOW
LeHTpanusauum, HageXXHoCTH, yCTOMYMBOCTU N OnNepaTUBHOCTY ynpaBneHus. B ces-
31 € 3TUM notpeboBanocb cos3gaHne aBTOMaTU3MPOBAHHbLIX CUCTEM YNpaBreHus n
CBS3M rpynnMpoOBKaMU PaKeTHbIX KOMMIIEKCOB.

HauvHas ¢ 1974 roga Ha nonuroHe UCMbITbIBAOTCA aBTOMaTU3MPOBaHHbIE
cpenctea 6oeBoro ynpasnenus n ceasn PBCH. Bbino ncnbitaHo M NPUHATO Ha BOO-
pyXeHune bonee 3-x gecsTkoB obpasuyoB aTnx cuctem. Cpeanm Hux Takme kak ACBY
«CurHan-M», TKI nonka n aneBuamoHa «bapbep» M «BbiMnen», cuctembl TPono-
cepHor cBsA3n «Topd-2» n «Topd-2C», 3aWwnuTHOEe aHTeHHoe ycTpowcTeo KI aun-
Bn3nn «bynnut», cuctema PBY TKI ansnaum, nonka, ausuanoHa «Pud», nogsux-
HbI KOMMMeKc paguoynpasneHns «Ypy-M» n «Ypy-MNK», nogBuxHble KOMMNNEKChbI
pacyeTa noneTHoro 3agaHus «OpeLlek» n gpyrue.



eHb PakeTHbIX BOMCK CTpaTerm4eckoro HasHa4yeHus

17 pekabpsa 2005 roga Ha NONMUroHe NPOXoAMNN MEpPONPUATUSA MOCBSILLEH-
Hble npas3gHoBaHWMIO 46-0M ro4OBLUNMHBI CO AHS 0bpa3oBaHns PakeTHbIX BOWCK CTpa-

Term4eckoro Ha3Ha4veHun4.

|_|p33D,HI/IK Ha4yalricAa C npoxoxaeHme napagHbiX pacyeToB BOUHCKUX yacTen
TOPXEeCTBEHHbIM MapLieM 1 BbIHOCA BboeBbIXx 3HaMEH.

Mapag npuHuman
MCNOJTHAIOLWMMN 00A3aHHOCTH
HaYyanbHUKA NOJIUroHa
reHepan-manop M. P. Kopones.

Ha npasgHoBaHMM NpUCYTCTBOBA-
NW: 3aMeCcTUTENb HavanbHMKa NOMUIroHa Mo
HUWNP nonkosHuk HO.5. Mopo3sos, map 3A-
TO r. 3HameHcka B.H. Jlux, 3amecturtenn
HavanbHWKa MONMUroHa Mo WU3MEPEHUAM
nonkoBHWK 3anaca B.H. 3aropogHbin, 3a-
MECTUTENb HavarnbHMKA NOSIMroHa Mo BOO-
pyXeHuto reHepan-mavop 3anaca O.[l.
MenBeneB, nepBbIM  3aMeCcTUTESb  Mapa

3ATO r. 3HameHcka B.I. BartaHckun,
HavanbHUK opr. KOHTponbHOro ynpas-
nenus A.B. PoxkoB, npeacenatens Co-
Beta BeTepaHoB 3ATO r.3HameHcka
B.®. TakyHoB 1 gpyrve oduumanbHble
nuiua.

NcTopua PakeTHbIX BOWCK CTpa-
TErM4yeckoro HasHadeHusa u UCTopus
cTtapeuwero B PakeTHbIX BOMCKax nonum-
roHa — 3TO XuBas netonucb Ana éyay-
LKMX nokoneHumn, obpasel TOro, Kak He-
ob6xoanmo cnyxuTb cesoemy OTeyecTny.



fopoxaHe 6epexxHO XpaHAT CTpaHWLbl CBOEN UCTOpUK. MMaMATHUKM 1 obenu-
CKM 6€3MOMBHO OTCYUTLIBAKOT MIHOBEHbS NaMSATHU.
Bo3noxeHue BeHKOB K morune B.U. Bo3Hioka, namaTHMKam

C.MN. KoponeBy n 3awutHnkam OTe4yecTBa.

«PBCH - roppoctb BoopyxeH-

Hbix Cun Poccun, ocHoBa HauuOHanb-

HOW Ge3onacHocTM U O06OPOHOCNOCO6-

HocTM rocypapctBa. CoBpeMeHHble

pakeTHble KOMMMEKCbl - caMoe rpo3Hoe,

camoe MoliHoe opyxue. Ho UMeHHO OHO

He pa3 OTBOAMUSIO MUP OT POKOBOW 4ep-

Tbl, @ CerogHsi nomoraeT yaepXwuBaTb

cTpaTternyeckoe saepHoe paBHoOBecue

Ha nnaHeTte, - oOTMeTUNn BepxoBHbIN

FmaBHokomangyowmn BC PP [lytuH

B.B., - Ha BounHax-pakeT4YMKax NexuT rm-

raHTCKasi OTBETCTBEHHOCTb - OT HUX 3a-

BUCUT CNOKOUCTBUE Ha poaHoun 3emne. Boicouyanwmm npodeccmoHanusm, ao-

COJIOTHasA NpeAaHHOCTb BOMHCKOMYy ponry, lNpucsare n OtevyecTBY - rmaBHble
cnaraemMble f06eCTHON N NOYETHOM CNYXObl PaKeTYUKOB».






MUccnepgoBaHue atmocdepbl U KOCMOCa

Ha nonuroHe 6bin
npoBeaeH MycK nepBon Co-
‘ﬁiBeTCKoM SannucTnyeckon
¥} pakeTbl, UCMbITaHbl U Npwu-
J HATbl Ha BOOPYXEHMEe Bce
y TUMbl CTPATErM4ecKnx pakeT
cpegHen [OanbHOCTWU, CO3-
AaHbl MepBble  pakeTHble
4yacTu, UCMbITAHO U NPUHATO

Ha BOOpYXeHWe 0Oonb- reoduanueckan paketa 1-P6
lWKHCTBO 0b6pasuoB pa- Ha CTapTOBOM cTOne

KETHOro BOOPYXEHUs Tak-
TUYECKOro U ornepaTuBHO-
TakTU-4eckoro HasHaye-
HWSA, 3aroXeHbl OCHOBbI
NcnbITaHUN pakeT-HOro
BOOPYXEHNA BCEX POAOB
BOWUCK - PakeTHbix, Cyxo-
nyTHeIX, BBC, BMC, lNBO.
lNonuroH siBnsieTcs poao-
Ha4yanbHWKOM  MeTeopo-
nornyeckunx, reodgusnye-
CKUX U KOCMMUYECKUX
nccnegoBaHun, npono-
XMBLUMX MyTb YENOBEKY B
KOCMOC.

Hapsgy ¢ ucnbiTaHusMy pasnuyHbix 06pasuoB pakeTHOro BOOPYXEHUS Ans
CoeTckon ApMUM NUYHBLIM COCTaB NONUroHa nposBoAuT Gonbliyto paboTy B obnacTtu
reoomnsnyecknx uccnegoBaHum, pesyrbTaTbl KOTOPbIX MOMOratoT B JanbHenwem
NPOU3BECTM YCMELUHbIN 3anycK NepBoro B MMpe MCKYCCTBEHHOrO ClyTHUKa 3eMin U
KOCMMNYECKOro Kopabnsa ¢ yenoBekoM Ha 6opty. 22 mnona 1951 roga B 12 yacos 54
MUWHYTbI CO cTapToBoun nosvunn Brnepsble B CCCP Obin npovsBeeH BbICOTHbIN MYCK
pakeTbl 1-PB ¢ annapaTypon u nogonbiTHbIMWU XMBOTHbIMW Ha GopTy. C umona no
CceHTabpb 1951 roga 6bino
Npon3BeLeHO LWeCTb NyCKOB
reopuamnyeckmx paket 1-Pb
Ha BbICOTbl nopsaka 100
km. Paketa 1-Pb 6bina cos-
AaHa Ha 6ase pakeTbl P-1.
Ha pakeTe B cneumanbHbIX
KOHTeNHepax pasmeLlanach
annapaTtypa Ansa HayuYHbIX
nccnegoBaHUM U OTCEK AN
nogonbITHbIX. KoHTenHepbl
crnyckanucb C  NMOMOLLbHO
napawTHbIX cuctem. B
ntoHe-urone 1954 ropa reo-
husmyeckme nccnenoBaHus




Obinn nNpoaormkeHbl Ha paketax 1P[. 3a nepuog ¢ 26 uioHs no 7 viona 1954 roga
6b1n10 3anyweHo 3 paketbl 1P[] ¢ Hay4yHON annapaTypon M XMBOTHbIMKU Ha BopTy. C
25 aHBapsa no 5 eBpansa 1955 roga 6binn NpoBeaeHbl NYCKU reon3nyeckmx pakeT
1PE. Paketa 1PE 6bina co3gaHa Ha 6a3e pakeTbl P-1 n npegHa3Hadanacb onsa Bbi-
COTHbIX 3anyckoB. Ha pakeTe (B ABYX KOHTeWHe-

pax u B rofloBHOW YacTu) pasmellanacb annapa-

Typa ONA M3MepeHus napameTpoB aTMocdepsl

00 BbicoT nopsaka 100 KM 1 OTCEK C NOAOMbITHbI-

MU XUBOTHbIMK (ABYMS cobakamu). KOHTenHepsbl

N rofIOBHOM OTCEK pakeTbl Cnyckanucb C MOMO-

Wb NapalioTHLIX cucteM. 3anyckn reodusnye-

ckux paket 1Pb, 1P[ n 1PE nonoxunu Havano

N3y4YEeHN0 KOCMWYECKOro MPOCTPaHCTBa, 3anoXu-

NN OCHOBbI ANA 3anycka nepBoro MCKYCCTBEHHOro CNyTHWKa 3eMIiv U nepBoro Koc-
MUYECKoro kopabns ¢ 4enoBekom Ha bopTy.

MapannenbHo ¢ obpaboTkon 60eBbIX pakeT Ha MOMAWIrOHE NPOLOIKaNUCh
nyckn reogunamnyeckumx paket no nporpamme AH CCCP. OcobeHHO MHTEHCUBHbIE Bbl-
COTHble uccregoBaHna Havanucb B 1957-1958r. no nporpamme MexayHapogHOro
reoduamnyeckoro roga. K atomy nepmogy 6oina obpabortaHa reodpusmnyeckas paketa
P-2A Ha 6a3e pakeTtbl P-2. OcHOBHOWM 3agadven ncnoitaHmm pakeT P-2A aBnanock yc-
TaHOBMNEHNEe BO3MOXHOCTWN BbDKUBAHUS U XU3HEOEeATENbHOCTN XUBOTHBLIX NPWU none-
Te UX B repMeTMYHOM OTCeke pakeTbl Ha BblicOoTy 200kM, a Takke U3ydeHne BINAHUA
Ha >XMBOW OpraHn3am COCTOSIHME HEBECOMOCTU, KOCMUYECKUX NyYen U Opyrux gakTo-
pOB, MMEKLMX MECTO NpU NorieTe B BEPXHWE crnou atMmocdepsl. [epBbin nyck pake-
Tbl P-2A 6bin npoussegeH 16 mada 1957 roga B 54.15MuH. PakeTbl ¢ noagBMXKHbIMU
XMBOTHbIMM (ABe cobakm "Pbikas” n "Jamka") n annapatypon nogHANUCH Ha BbICOTY
210 km. C mas no ceHTs6pb 1957 roga 6bino ocylwecTtsneHo 5 nyckos pakeT P-2A. B
nocnegywLwemM mcnbliTaHna paket P-2A no aton nporpamme nposoaununce 0o 1960
roga. 3a a1o BpemMs Obln nponsBeaeH nyck ewe 7 paket P- 2A B npouecce 3TnX uc-
| MblTaHWI NnoreTa Ha BbICOTY CBbILIE |
200 KM B OTCeKax pakeTbl coBep-

wann cobakn "benka", "Xyuka", |
. "Kycauka" (oHa e BMOCMEACTBUW
| HaseaHHas "OTBaxHOM", TaK Kak
| nogHvmanace B cTtpaTtocepy 4
. pasa pasa). Bce uccnegoBaHus u
paboTbl MO Myckam pakeT Mno npo-
rpamme MexgyHapogHoro reodu-
3M4yecKoro roga npoBoOAMMUCL MNOA
PYKOBOACTBOM  KOMMCCUM  Mof |
npeacenatenbCTBOM — akageMuka -
reHepan-nenteHaHta bnaroHpaso-
Ba AA.

MpogomkeHne pabot no
nporpamme MIT npoBogunocb cC
1958 roga nytem 30HOMPOBaHUA
W aTMocdepbl Mpu nomMoLn reogu- |

= Feodmsvwecxaﬂ pakeTta
P-11. bonee npocTtas TEXHONMOrMs [ B-5A




NoAroTOBKN M BO3MOXHOCTb COAEPXXaHUSA pakeTbl B 3anpaBfieHHOM COCTOSIHUM OSn-
TenbHOe BpeMsi MO CpaBHEHUIO C pakeTon P-1 no3BonanvM npoBOAUTL MYCKK
\" UC3 Kocmoc-2 reopuamnyecknx paket P-11A Ha Te Xe BbICOTbl (80
100 km), yto u paket P-1A, HO B Gonee mMaccoBoM
nopsgke M co 3HaunTenbHO BGonbLlen TOYHOCTbLIO Bbli-
NONMHEeHUs 3aJaHHOro BpemeHu nycka. [locnegHee
OblNo 0COBGEHHO BaXXHO MpW MUCCneaoBaHMsX, NPOBO-
OUMbIX B MOMEHT COMMHEYHOro 3aTMEHUSA U Npu pas-
NUYHBIX 3a4aHHbIX YrroBbIX MonoxeHusx ConHua.
OcHoBHOM 3apadvent npu nyckax paket P-11A 6bino
NoSTly4YeHME OMbITHLIX AAHHbLIX O COCTOSIHUN BEPXHUX
cnoes 3eMHoM atmocdepsbl. [lepBbi Nyck pakeTbl P-
11A 6bin npousBegeH 4 okTabps 1958 roga B 18 u.
08 MuH. Ha BbicoTy cBbiwe 100 km. lNyckn paket P-
11A npopomkanucb go 1961 roga. 3a 310 Bpems
66110 npounssegeHo 11 nyckoB pakeT P-11A. B 1962
rogy nNpoBOAMNUCHL UCMbITaHUs NATU pakeT P-11A-MB
C 3ajayen oOTpa- C3 Kocmoc 3,5
00TkM annapaTypbl Ansa Oyaywmx wmccnegnoBaHumn
nnaHeT Mapc n BeHepa. OcHoBHOW 3agayen Ucnbl-
TaHun BbINO MccnegoBaHMeE M NPoOBEpPKa BBEAEHNSA U
paboTbl NapaLwlTHLIX CUCTEM CMyCKaeMblxX annapa-
TOB C pasfMyHbIMW BbiCOTaMW BBOAA TOPMO3HOIO
KackaZa M packpblTUS OCHOBHbIX KyMOSfioB Mapatuto-
TOB.

Mocne oTpaboTKM HaA NOMUIOHE N NPUHATUSA
Ha BoopyxeHune paketa P-5M Ha ee 6asze OKb-1
Hayano pa3paboTKy BbICOTHbIX reoU3NYeckmx pa-
ket P-5A, P-5b6, P5-BA, P-5B, P-5I", HayaBWwM“x Ho-
BbIl 3Tan Hay4HbIX UCCNeLoBaHUM BEPXHUX CroOeB
aTmocdepbl Ha BbicoTax Ao 500 kM. PakeTbl Obinun
OCHaLLEeHbl CUCTEMOW YCMOKOeHna Ans crtabunmsa-
UMM Ha NacCcMBHOM y4vacTke TpaekTopuu. B wuccne-
A0BaHWAX NpUHMManu yyactme okorno 20 Hay4YHbIX U
NPOeKTHbIX opraHmnsauun Akagemmn Hayk CCCP wu
muHuctepctea (UMM, TKNUAS, ®UAH CCCP, PAU
KI'MAS, WVDA
AH CCCP,
NK®, HADPCO B T
AH CCCP, JIUN TKAT, HAN Ad MIY, T'AULL,
HNS un MAC NKAT v gp.). B pas3nunyHbix Bapu-
aHTax pakeTbl ObINN OCHALLEHbl CNyCcKalLWmMMn-
ca annapatamu (mogernb M-2) BIAC (BbicoTHas
reoactpoHommyeckasi ctaHuus) n MK (reomet-
pudeckas kabuHa XMBOTHbIX) U ApYyron annapa-
Typo#n. [epBbIn Nyck reounanyeckon paketbl P-
5A 6b1n1 ocyuwecTterneH 21 cdespanga 1958 roga.
WccneposaHue npyv NOMOLLM 3TUX pakeT Mpo-
pormkanucb Ao 1963 roga. lNposegeHne mucnbl-
TaHUN BbICOTHbIX reoM3NYECKNX paKkeT MO3BOMUIMO PELUNTb PSA CIIOXHbIX HaY4YHbIX

Kocmuueckun annapar C-41



3afay U NonyyYuTb BaXKHbIN SKCMEepUMeHTanbHbI MaTepuan no oTpaboTke cuctem
opueHTauun, HaBurauumm, BO3BpaLleHss Ha 3eMiio U cnaceHus annapaTtos, BO3Bpa-
LWaembIx Ha 3emMnto, YTO NO3BOMUMO CaMblM HENOCPeACTBEHHLIM 06pa3om MCMofb-
30BaTb MOMyYeHHble AaHHble Ansi OTPabOoTKM MCKYCCTBEHHbIX CMYyTHUKOB 3eMnn U
KocMuyeckux kopabnen. Bnepsble npu 3TUX UCMbITAHUAX ObIIM NOSTyYEeHbl OPUEHTU-
POBOYHbIE AaHHbIEe MO BIIMSHUIO MEpPerpy3ok Ha crtapTe, norieTe pakeT 1 BO3Bpalle-
HUW neTaTenbHbIX annapaTtoB Ha 3eMnto, a Takke ANUTENbHOro COCTOSHUSA HEBECO-
MOCTU Ha >XMBble OpraHnambl. Pe3ynbTaTbl 3TUX UCMbITAHUA NO3BOSIUMN NOMYYNUTb
MaTepuan gns uernoro psaa KOHCTPYKTUBHBIX pelleHnin npu oTpaboTke HOBOro Tuna
ronoBHbIX Yacten Ana 6oeBbix pakeT AanbHero paguyca genctsumsa. Kpome Toro,
ONbIT, NOSTYYEHHbIW MPU UCTIbITAHUAX reoPU3NYECKUX pakeT, NO3BOMNUIT NINYHOMY CO-
CTaBy NOMUroHa B AalfibHeNLWeM B KOPOTKUMA CPOK OCBOWUTb TEXHOMOMMIO MOArOTOBKM
n c 16 mapta 1962 roga Ha4yaTb cMcTteMaTU4eckoe nposegdeHne 3anyckoB MarnbiX Uc-
KyCCTBEHHbIX CMyTHUKOB 3emnu cepumn "Kocmoc".

B 1961 rogy nonuroH NpuUCTynus K NeTHbIM UCHbI-
TaHUsIM pakeTHO-KOCMUYECKOro KOMMSieKca C pakeTon
63C1 1 3anyckam nepsbIX MarblX NCKYCCTBEHHbIX CMYyTHU-
koB 3emnu. TexHunyeckas nos3vumsa Ons noAroTOBKU KOC-
MUYECKMX OOBLEKTOB U pakeT-HocuTenen Gbina obopyno-
BaHa B MUK.

B kaudectBe ucnbitatenoHon 6a3bl Ha Tl 6bino
CMOHTMPOBaAHO W pa3BepHYTO HOBOE WUCMbITaTeNbHOE
obopyaoBaHve Ons NOArOTOBKUM WMCKYCCTBEHHbIX CMYTHU-
koB 3emnu (MCS3). B kavyecTBe cTapTOBOro KoMmnnekca o
nekabpsa 1964 roga ncnonb3oBancsa U NPMCNocobneHHbIn
Kocmoc 6,19;25 LWaxXTHbIN Komnnekc "Mask-2"

B~ — i &

P e ObIno nposBedeHo 24 nycka

| pakeT-Hocutenen 63C1l. B
1964 BcneacTteue Heyaosrie-
TBOPUTENBLHOIO  COCTOSIHUSA
CTapTOBOrO0 COOPYXEHUs WU
obopyooBaHuss  KOMMnekca
"Masik-2" 3anycku ¢ Hero 6bl-
nn npekpaieHol. B TeyeHne
1964 ropga Oblnn BbIMOSIHEHbI

__PakeTo HocuTe '
——Ha cTapTe " \
paboTbl MO PEKOHCTPYKLMM COOPYKEHUSA LLUAXTHOM
ctaptoBon nosvumm "[BuHa". B 1967 rogy Obin pe-
KOHCTPYMPOBaH 2-i CTBOJ KOMMNIEKca.

JleTHble uncnbiTaHna komnnekca 63C1 Obinn
HadaTbl 27 okTsabpsa 1961 roga (1-M nyck pakeTbl-
HocuTensa 63C1 ¢ obbektom [AC-1), a 16 mapTa 1962
roga 6bin BbiBedeH Ha opbuTy 1-1 UCKYCCTBEHHbIN
cnyTHuK 3emnn OC-2 ("Kocmoc-1"). MNepBasa cTyneHb
pakeTbl-HOcuTeNns 6bina paspabotaHa Ha 6ase cepun-
HOW pakeTbl P-12, BTOpas CTyrneHb CNpoeKkTupoBaHa
OKB-586 Ha ocHoBe pgsuratena 8[1710, paspaboTtaH-
Horo OKB-456. Ha nepBom aTane neTHbIM UCMbITaHU- Il , :
am noagsepranuck 10 pakeTt-Hocutenen 63C1 ¢ uckyc- Kocwqécmﬁ annapar nc‘},?




CTBEHHOro cnyTHuka 3emnu. Lenbio nepsoro
aTana MCMbiTaHU ABMNacb OLeHKa BO3MOXHO-
CTV BbiBeOeHUA Ha opbuTy C 3agaHHbIMK Napa-
MeTpaMu WCKYCCTBEHHbIX CMYTHUKOB 3emnu,
npoBepka B NETHbIX YCIIOBUAX CUCTEM W arpera-
TOB HOCUTENS MU CNYTHUKOB M MOSTyYEHUE Hayu-
HOM M cneumanbHOM WHGOPMaLUKN C 3anyLLleH-
HbIX CMyTHWKOB. McnbiTaHMa nepBoro 3aTana
noaTBEPANNN NPaBUBbHOCTb MPUHLMNOB, pabo-
TOCMOCOBHOCTb M NEPCNEKTUBHOCTb HOCUTENS, a
Tak e rnokasarnu, 4YTo cosgaHa u ucnbitTaHa nep-
Basi cepusi MarnblX WCKYCCTBEHHbIX CMYTHUKOB
3eMnM Hay4yHoro M BOEHHOro HasHadeHus. Ha
BTOPOM 3Tane wucnbiTaHun komnnekca 63C1
nposoaunuck 3anyckn NC3 pasnuyHoro HasHa-
YeHus.

B npouecce ucnblTaHu 1 aKcnnyatauyum
Komnnekca Obinv NpoBedeHbl: FETHO-KOHCTPY-
KTopckue  ucnbiTaHna  cnytHuka  OC-M1-O
(nonb1964-hespanb 1965 roga), npegHa3Ha4YeHHOro Ans oTpaboTKM U KOHTPONS
HazeMHbIx paguotexHudeckmx cpeacts MNKO n MPO cTpaHbl; NeTHO-KOHCTPYKTOPCKMe
ncnbiTaHms paketbl-Hocutens 11K63 (oktabpbl965-cdeBpanb 1966 r.), senstoLuencs
Moaudumkaumen pakeTbl-
HocuTena 63C1l; neTHo-
KOHCTpYKTOpCcKas oTpaboT-
Ka YyHUUUMPOBAHHBLIX Chy-
THukoB 3emnun Tunos [C-
1y, OC-Y2, OC-Y3 (Hos6pb
1965 - monb 1968 r.) Mpu
3anyckax WC3 pewancsa
psa 3agjad B MHTepecax
MwuHuctepctea  0BOPOHBLI.
3anyckom NC3 "WNHTepkoc-
Moc-1" 1 oktsabpa 1969 r.
Ha NONUroHe ObINIO HayaTo
npoBedeHne  IKCrnepuMeH-
TOB MO Mporpamme coTpyAa-
HU4yecTBa  couuanucTude-
CKMX CTpaH B wuccnego-
BaHMM KOCMW4YECKOro mnpo-
CTpaHcTBa ("MHTepkoc-
moc"). Bcero Ha nonuroHe
npou3seneHo 69 nyckos
pakeT-HocuTenemn 63C1,
11K63, B pesynbTate KOTO-
pbIX Ha OpOuWTbLlI BbiBEOEHO
56 WCKYCCTBEHHbIX CMyTHW-
KoB 3emnu.




PakeTHO-KOCMMUYECKUMn






JleTHble ucnbITaHusA pa-
KETHO-KOCMMUYECKOro  KOMMSeK-
ca "TandyH" C KOCMUYECKUM
annapatom ("POMB") nposo-
aunuce B cooTBeTcTBuM C [lo-
ctaHoBneHnem LUK KICC wn
CoBeta MwuHuctpos CCCP c
masa 1978 roga no aHBapb 1980
roga cornacHo "llporpammbl
NEeTHbIX WCMbITAHWA pPakeTHo-
KocMuyeckoro komnsekca "Tan-
dyH" ¢ KA ". PKK "TandyH"
npegHasHayeH gnsa obecnedve-
HMA OTpaboTKK, UCMbITAHUA W
GoeBoW akcnnyaTauun cpeacTs
CUCTEM  BOOPYXEHUA  BOMCK
MBO. B ykasaHHbIN nepuog 6bino npoBeaeHo Aga 3anycka KA: 23 aekabps 1978 ro-
aa ("Kocmoc-1065") u 6 nona 1979 roga ("Kocmoc-1112"). O6a KA nporpammy nosne-
Ta BbINOSHMAW. 10 UToram neTHbiX ncnbiTaHnin KA 6bin NpuHAT Ha BoopyxeHue Co-
BeTckon Apmun. 3anyckm KA gaHHoro tvna npogosikanuck go 1987 roga. Beero 3a
3TOT Nepunop Ha OKONO3eMHyr opbuTy 6bino BeiBegeHo 7 KA, KoTopble AOMKHbI Obl-
nn obecneymBaTb pelleHne crnefyrolmnx OCHOBHbIX 3agday: (oOPMUPOBAHUE MHOrO-
anemMeHTHon uenu ana obecnevyeHms KOHTPONs PYHKLUMOHMPOBAHUS CUCTEMbI NPO-
TMBOPAKETHOM OBOPOHbI B LIENOM; KOHTPOSb (OYHKLUMOHMPOBAHMA WM OnpeneneHus
TEXHUYECKUX XapaKTEPUCTUK CTaHUMI onpeaerieHnst KoopavHat v nepefayv KomaHa
CUCTEMbI MPOTMBOKOCMUNYECKOM OOOPOHBI; NPOBELAEHMNE BbLICOKOTOYHbLIX M3MEPEHUMN
cpeacTBaMu BHELLHETPAEKTOPHOro komnnekca Bounck NBO acTtpoHOMUYeckumn me-
Togamu. lNMporpammbl noneta KA 6b1nn BbINOMHEHbI NONHOCTLIO. B nepunoa ¢ 1982 no
1984 rogbl npousBeaeHbl 3anyckn ayx KA ("HOI™) kocmuyeckoro komnnekca "Tan-
dyH". 3anycku NpoBOAMNNCE COrnacHo nnaHoB 6oeBoro npumeHeHus KA B cooTseT-
cTBUM € ykasaHnammn HavanbHuka N'YKOC. Oba KA BbiBegeHbl Ha opbuTy, 6rn3kyto K
pacyeTHOM M obecneynnu pelueHne creayrwmnx 3agad: onpeneneHme n KOHTPOsb
3HepreTMyeckoro noTeHumana CywecTBYHOLWMX W NEepCrnekTUBHbIX CPenCcTB BOWCK
MBO; yToyHEeHWe napamMeTpoB aTMocepbl B MHTEpecax CpeacTB KOHTPOMNS KOCMU-
DR 4YeCcKOoro NpPoOCTpaHCTBa.
JleTHble  ucnbITaHus
ngenus "bop-4" npoBoau-
nucb B cooTBeTCcTBUM C Pele-
Huem Komuccun [Mpesngnyma
Coseta Munuctpos CCCP no
BOEHHO-NPOMBILLIIEHHbIM  BO-
npocam o1 30 noHa 1977 roga
B MHTepecax obecneyeHus
pa3paboTku opbutanbHOro
kKopabnss MHOropasoBOM KOC-
MWUYECKON CUCTEMBI.
OcHOBHOW UENb KUC-
MHoropa3zoBbiii BO3AyLWHO-KOCMUYECKMI annapaTt Bop-4 MbITaHUA SBNSANAacb OLEHKa










McnbiTaHnsa pakeTHbIX KOMMEKCOB TakTUYECKOrO U
onepaTuBHO-TaKTUYECKOro Ha3HayYeHus
[MepBoe NokoneHue COBETCKUX BannMCTUYEeCKMX pakeT COCTaBnsann pake-

Tbl B KOTOpbIX B KayecTBe KOMMOHEHTOB TOMMMBa MCMNONb3oBanucb GbicTponcna-
PAOWMNCA XUOKUWA KMCopoa M cnupT. HecMoTps Ha BbICOKME TEXHUYECKME Xapak-
TEPUCTUKM, OHM wumenu OGonbwune rabapuTbl, BeC W HU3KME MOKa3aTenu
60eroToBHOCTH. MpymeHeHne wuXx B KavyecTBe TaKTUYEeCKOro W onepaTtuBHO-
TaKTU4ECKOro OpPYXUSA He NPeacTaBfsAnocb BO3MOXHbIM. PaspaboTka n ucnbiTaHns
pakeT Ha BbICOKOKUMALLMX KOMMOHEHTax M Ha TBepAOoM TOMnuBe co3gano npeano-
CbINIKN ON5 NOSIBIIEHUS pakeT, NpurogHbix Ans CyxonyTHbix Bonck.

B mapTte 1957 roga Ha nonuroHe 6binv npoBeaeHbl dannucTnyeckme ncnbl-
TaHuA cTpenbbon NopoXoBbIX pe-
aKTUBHbIX CHapsagos "Mapc"” u ca-
MOXOOHO-MYCKOBOro komMmnnekca. B
pesynbtarte MNpPOBEAEHHbIX WUCMbI-
TaHun, Obin npoBegeH nyck 30
CHapsgoB, cHapsagbl “"Mapc" wu
CIY nokasanu nonoxurtenbHble
pe3ynbTatbl U BbINNM PEeKOMeHO0-
BaHbl K AganbHenwen gopaboTke.
B uoHe-aBrycte 1957 roga npo-
BOOUMUCHL NETHbIE UCMbITAHUA pe-
aKTMBHOro komnnekca "Mapc" c
uenblo MpPOBEPKM COOTBETCTBUS
npeacraBneHHbIX Ha WUCMblTaHue
CHapsi4o0B M MYCKOBOro KOMMJsiekca
"Mapc" TaKTUKO-TEXHNYECKUM
TpeboBarvnam (TTT) T'AY. B pe-
3ynbTate MpPOBeAEHHbIX WCMbITa-
HUN YCTAHOBIEHO, YTO peakTuB-
HbIN KOMMJSIEKC "Mapc"
yoosnetBopsieT TTT, a nony4yeH-
HbIA OMNbITHBIN MaTepuan MoxeT
OblTb MCMNOMNb30BaH Af11 OKOHYa-
TenbHOW A0paboTKu peakTUBHOro
komnnekca "Mapc". B 1957 rogy
komnnekc "Mapc" 6bin NPUHAT Ha
BoopyxxeHne CoseTtckon Apmun.

B 1959 rogy Ha nonuroHe 6binn NpoBeAeHbl 3aBOACKME UCMbITAHUA MOPOXO-
Bon pakeTbl "JlyHa" ¢ 6annmncTtuyeckon, TeNeMeTpudeckorm U OCKOMOYHO-dyracHON
rOSIOBHLIMM YacTaMu ¢ paguogatyumkamu "TpeyronbHuk" un "Bubpatop”. B mapte-
anpene 1959 roga Obinn npoBefeHbl UCMbITAHUA CAMOXO4HOW MYCKOBOW YCTAHOBKM
Ha ryCeHM4YHOM XoA4y M TPaHCMNOPTHO-3apsxarLwen MawmrHbl. beino nponsseneHo 68
nyckoB pakeTbl "flyHa". PakeTbl Obinn OCHaLLEHbl CUCTEMOW paanoTeNnen3MepeHun
PTC-6. B pesynbTate npoBedeHHbIX UCMbITAHUW YCTaHOBNEHO, YTo pakeTa "JlyHa",
paguodaTumkm "TpeyronbHuk", "Bubpatop” u nyckoBad ycTaHOBKA B OCHOBHOM
yoosrnietsopstoT TTT. B vone 1959 roga npomsBedeHbl UCNbITAHUS MakeTHOro o6-
pasua HOBOW MyCKOBOM YCTaHOBKM Ha waccu aBtomobuna 3UJ1-134. beino nponsse-
AeHo 3 BbIcTpena. OTUMWU UCMBITaHUAMU MNOLTBEPXAEHa BO3MOXHOCTb CO34aHus
NyCKOBOW YCTaHOBKM ANs 3anycka paket "JlyHa" Ha waccu asTomobuns 3UJ1-134.

Mapc



B 1959-1961 rr. Ha nonuroHe npoxoausna UcnblTaHWEe noaBMKHAA nonesasi

ynpaBsnsemMas peaktnsHasa cuctema "OHera" C BbICOKOM NMPOXOAUMOCTBIO U MaHeB-
peHHocTblo. Cuctema "OHera" oTnMyaeTcss OT CUCTEM TEM, YTO B HEWN NPUMEHEeHa
cucTema ynpasrieHusi NoNneToM pakeTbl. [1ns KOHTpons B noriete napameTpoB pake-
Tbl Ha Hen Gbina ycTaHoBMEHa pagnoTenemeTpudeckas cucrtema "Tpan-M". JleTHo-
KOHCTPYKTOpPCKME ucnbiTaHna cuctembl "OHera" B GpOCKOBOM BapuaHTe NpOBOAM-
nucb B 1959 roagy. McnbitaHmsam noaseprannce 16 pakeTt, KOHTPOSbHO-MPOBEPOYHas
annapartypa u nyckoas ycraHoBka. B 1960 roay 6binn npoBeaeHbl XO4OBbIE UCTbI-
TaHUsA MYCKOBbIX YCTAHOBOK Ha ryCEHWYHOM W KOriecHoM Lwaccu. [pun ucnbliTaHmsax
Oblnia NnpoBeAeHa TPaHCNOPTUPOBKA MyCKOBbIX YCTAaHOBOK Ha 900 mn 1500 km cooT-
BETCTBEHHO. B 1961 rogy ©Obinn npoBefeHbl  AONOSHUTENbHbIE neTHo-
KOHCTPYKTOPCKME UCnbITaHnsa cuctemsl "OHera" ¢ uenblo NpoBepkn B YCNoBUAX MO-
neta npuHUunuManbHO HOBOro "OOHOKOOpPAMHATHOrO" MeToda ynpaBneHUa OanbHO-
CTblO M YCTAHOBJIEHUS] BO3MOXHOCTW CO3[aHUsl PaKeTHOro KoMrrekca ¢ gsuratenem
Ha TBepaom Tonnuee "6e3 oTceuy-
Kn", obecneuymBaloLLEro OCyLLeCTB-
neHve "ogHOKoOOpAWHATHOrO" MeTo-
aa ynpasneHus. NcnbiTaHua
noaTBepannu BO3MOXHOCTb co3faa-
HUS onepaTUBHO-TAKTUYECKUX KOM-
NnyeKcoB C aBTOHOMHOW CUCTEMOM |
ynpaBneHusi, oCHOBaHHOW Ha "ofa-
HOKOOpAWHATHOM" MeTode Yynpas-
NeHnsa 0anbHOCTbLIO.

PaspaboTka pakeTbl P-11 Ha BbICOKOKMMALLMX KOMMOHEHTax. a30THOW KUCIIO-
Te 1 KepocuHe 6bina Havata B 1953 rogy B HN-88 (OKB-1). MnaBHbIN KOHCTPYKTOP -
C.IN. Koponés. P-11 no cpaBHeHuto ¢ P-1 numena B 2,5 pasa MeHbLUYO CTapTOBYHO
Maccy npu TOW e panbHocTu nonéta. Manbie rabaputbl Npu BbICOKMX NETHO-
TaKTUYECKMX XapaKTepUCTUKaxX, BO3MOXHOCTb ONUTESTIbHOMO XpaHEHUSA B 3anpaBrieH-
HOM COCTOSIHUM Jenanu BO3MOXHbIM UCNOSb30BaHWE pakeTbl B NOABUXHOM BapuaH-
Te Ha TPAHCNOPTHLIX CpeACcTBaxX pPasfnu4yHoro Tuna.

KngkocTHbIM aBuraTens (rNaBHbIA KOHCTPYKTOP - MicaeB) C BbITECHUTENbHON
nogayen KOMMNOHEHTOB Tonnmnea paboTtan Ha roptoyem T-1 (kepoCcuHe) U okucnuTene
AK-20. KomnoHeHTbI TonNnmMBa nNof AaBfeHueM peayumpoBaHHOro BO3gyxa us crne-
umanbHoOro nHesmMobnoka npopbiBann MemMbpaHbl M, NOCTynas B rasoreHepaTopbl,
amoBocnnaMmeHsanncb. BospacTtarolwee gaBneHne npopbiBano MembpaHbl rasoreHe-
paTopoB, M rasbl NOCTynanu B Gaku roproyero 1 oKUCNUTens, cosgaBasd AaBreHue,
Heobxoanmoe ans BbITECHEHUS KOMIMOHEHTOB B asuraTernb.

Cuctema ynpasneHus - nHepumanbHad. PacyeTHoe OTKIIOHEHME MO AanbHOCTU U
6okoBoe 3000 m. CamoxogHas Y gna paket 8A61 n 8K11 6bina paspabotaHa Ha
INNeHnHrpagckom Kuposckom 3aBoge B 1955-1956 rogax nog pPyKOBOACTBOM
K.H.UnbnHa. lyckoBaa yCcTaHOBKa YCTaHOBfIEHA Ha LUaccu apTUIINEPUNCKON ycTa-
HoBkn NCY-152K. Bec MY 40 T, MmakcMmanbHasi CKOpocTb xoaa 42 km/yac. OTtnuym-
TenbHON OCOBEHHOCTBIO KOHCTPYKLMM SABUMOCH TO, YTO pakeTa B NOXOAHOM MOMoXe-
HUM nexana Ha XapakTepHon TpybyaTom cTpene, HanoOMUHaKLWeENn CBOMMMU
KOHTypamu OCTOB Ioaku. [lepen nyckom pakeTa npuBogunachb B BepTUKaribHOE Mo-
NOXEeHne W ycTaHaBnuBaracb Ha KOHCOSbHO 3aKpenfieHHbI Ha KopMe MyCKOBOW
ctBon. Mo pesynbTatam NeTHbIX UCMbITaHW BbiNn NpoBedeH psag AopaboToK KOHCT-
PYKUMWN pakeTbl - YCTaHOBIEHbI 3ab0OpHbIe YCTponCcTBa B HGakax, no3sonsiBune obec-
neynTb NPaKkTU4ECKM MosiHoe ux onopoxHeHue. CylleCTBEHHbIM M3MEHEHUAM Nog-
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Beprrnacb KOHCTPYKUMUA ABuraTens, Obiiv NpuHATLI Mepbl Ana obecneyeHns ero nosn-
HOW repMeTmnsaunn.

Mo MoctaHoBneHuto MNpaBuTtenbcTBa oT 26 aBrycta 1954 roga 6bina paspa-
6oTtaHa paketa P-11M ansa CyxonyTHbix Bolick, koTopas B oTnuumne ot P-11 ocHa-
wanacb sgepHbim 3apagom "POC-4" mowHocTbio 10 KT. YBenuyeHusi Beca ee ro-
NOBHOM YacTuU MO CpaBHEHUI C paketon P-11 npu CcOXpaHEHUU BeECOBbIX
XapaKTepUCTUK pakeTbl ObINO AOCTUTHYTO 3a CYET YMEHbLUEHUs Beca KOMMNOHEHTOB
TOMMMBa W, COOTBETCTBEHHO, YMEHbLUEHUS OanbHOCTU. 3HaYUTErNlbHOE U3MEeHeHue
npeTtepnen CTapToBbl KOMMMEKC HasdeMHoro obopyaoBaHudA. B coctaB CTapTOBOro

\ CrapToBbIi KoMnnekc paketbl P-11M  Komnnekca paketol P-11M BXxo-
ANN TONMbKO OAWH arperart - nyc-
KOoBasi yCTaHOBKa, CO3[aHHas Ha
0asze camoxogHOW apTUNNepun-
CKOW YCTaHOBKW. Takasi MogepHu-
3auma KoMmnnekca nossonuna co-
KpaTnTb  Bpems noaroToBKU
pakeTbl K MyCcKy C ABYX 4acoB A0
TpUAuaTU MUHYT, YTO B TO BPEMS
ObII0  3HAYUTENBbHLIM  OOCTUXE-
Huem. [lepBbIn 3Tan neTHo-
KOHCTPYKTOPCKMX WUCMbITaHU 12
paketr P-11M nposoguncsa Ha
nonuroHe ¢ 30 gekabpsa 1955 no
27 despana 1956 roga. OnbIT-
Hble daHHble, NOJSTlyYeHHble B pe-
3ynbTate WCMblITaHWUWA, MOATBEpP-
annu NPaBUNBbHOCTb KOHCTPYKTOPCKMX pPeLleHWn W COOTBETCTBME JIeTHO-
TEXHUYECKNX XapaKTEPUCTUK MPOEKTHbIM AaHHbIM. B mapTe-anpene 1957 roga Obinm
npoBegeHbl 3aBOACKME MpUCTpernodvHble ucnbitaHus 5 paket P-11M, a B aBrycrte-
ceHTsa6pe 1957 roga - 3a4eTHble ucnbiTaHna 7 paket P-11M B komnnekce ¢ Hasem-
HbIM obopyaoBaHueM. Mo pesynbTatam ucnbiTaHun paketa P-11M ¢ komnnekcom
HaseMHOro obopyaoBaHus Obila pekoMeHOOoBaHa K MPUHATUIO Ha BoopyxeHne Co-
BeTckon Apmun. C 1 anpens 1958 roga paketa P-11M Obina npuHATa Ha BOOpYXe-
Hue. Tem cambiM BbINO NOMOXEHO Hayano PopMMPOBAHNIO PAKETHLIX YacTen C ca-
MOXOOHbIMW MYCKOBbIMW YCTaHOB-
Kamu, BOOPYXEHHbIMW  paKeTHO-
S4epHbIM opyxmeMm. B ganbHenwem
Ha nonuroHe npownu oby4yeHne
okono 150 6atapen ¢ npoBegeHNeEM
okono 300 nyckoB paket P-11M. B
npouecce akcnnyaTaumm nocToSHHO
coBeplueHCcTBOBanuMcb 6oeBble U
aKcnnyaTauMOHHbIEe XapaKTepucTu-
K/ pakeTbl U KOMMSieKkca Ha3eMHOro
obopypoBaHusa. C uenbio ykpenne-
HMs oBopoHocnocobHOCTM nareps
coumnanmsma paketa P-11M nocty-
nuna B 1963 rogy Ha BOOpPYXeHue
apmuin ctpaH Bapuwasckoro [oro-
BOpA..

B
T
-+
=

Myck paketbl P-11M




NmMesi 0OCTaTOYHO BbICOKME 3KCMyaTaLMOHHO-TEXHUYECKME XapaKTepuUcTu-
kv, paketa P-11M He NoOnHOCTbIO YAOBNETBOPSIa BCEM COBPEMEHHbIM TpeboBaHu-

T AM, NpeabaBngeMbIM K pakeTam onepa-
A TUBHO-TaAKTUYECKOro Ha3Ha4yeHus.
‘l Bonblioe 4ncno pyyHbIX onepauun npu

NnoaroTOBKU pakeTbl K MyCKy Ha CTapTo-
BOW Mo3vumMn He MNo3BONSAEeT COoKpaTUTb
BpeMsi NOAroToBkM HMXe 35 MUHYT. He-
3HaunTenbHas [[anbHOCTb CTpesibbbl
(150 km) orpaHuymBana BO3MOXHOCTU
pakeTHOro Kkomnnekca. B cBA3n ¢ aTum B
anpene 1958 rogpa CoBeTtckoe npasu-
TeNnbCTBO MPUHUMAET peLleHne O COo3-
AaHUM HOBOrO pakeTHOro KOMMJeKca,
bornee coOBEPLUEHHOro No CPaBHEHUIO C
komnnekcom P-11M. Takum pakeTHbIM
KOMMMIIEKCOM CTaHOBUTCA KOMMIEKC C
paketon P-17, pa3paboTaHHbIN KOHCT-
pyktopckum 6ropo CKB-385 noa pyko-
BogctBom B.[1. MakeeBa. Paketa P-
17,umes BOBoe 60nblUy0 [anbHOCTb
ctpenbbbl (oo 300 km), obnagana 6o-
rnee CoBepLUEHHbIMU TEXHUYECKUMU Xa-
pakTepuctukamu. Manoe Konn4ecTBo
PYYHbIX onepauun npu noaroTtoeke pa-

PakeTHbIM KOMNeKc ¢ pakeTton P-17 keTbl Ha CI1, 6onee coBepLUEHHOE UC-
nblTaTeNbHO-NyckoBoe 060pyaoBaHME, BbICOKME TEXHUYECKUE XapaKTepPUCTUKN OBU-
raTesibHOW YCTaHOBKM U CUCTEMbI YNpaBreHus, noBblleHHass MOLWHOCTb S4epHOro
3apsiga 6oeBon YacTu - BCe 9TO CTaBumno pakety P-17 B yncno ny4wmx obpasuos pa-
KETHOro BoopyxeHus Cosetckon ApmMun. ATan NETHO-KOHCTPYKTOPCKUX WCMbITAHUN
pakeTbl P-17 npoBoawuncs Ha nonuroHe ¢ Hosbps 1959 no despanb 1960 roga. Ha
ncnbiTaHns 6biNo nNpeacTaBneHo 7 paket. PesdynbTaTbl UCMbITaHUA NOATBEPAUN
paboTOCNOCOBHOCTL KOHCTPYKLUUN pakeTbl B noneTe, NpaBuibHOCTb Bblbopa OCHOB-
HbIX KOHCTPYKTMBHbIX PELUEHNA U TEOPETUYECKMX pacyeToB no pakeTe. COBMECTHbIe
UCMbITaHMUS PakeTHOro KoOMMsekca NPoBOAUANCL Ha NonuroHe ¢ aerycta 1960 no a.-
ryct 1962 roga. Llenb ucnbitaHMin — Bblgaya 3akntoyYeHUs O BO3MOXHOCTU NPUHATUA
Komnnekca Ha BoopyxeHne CoseTckon Apmun. Ha aTane COBMECTHbIX UCMNbITAHUN
6b1110 NpoBefeHo n otctpenaHo 30 pakeT. PakeTbl Bbinn OCHaLLEHbI cucTtemMamun pa-
anotenensmepeHun "Tpan" n subpomsmeperHnn PTC-5U. B pesynbTtaTe 60nbLion
paboTbl KONNEeKTBa ncnbiTatenen Bpems NoaroToBkM pakeTbl P-17 K nycky Ha ctap-
TOBOM NO3ULMK BbINO CHWXKEHO 0 22 MUHYT. Ha OCHOBaHWWM pe3yrbTaToOB COBMECT-
HbIX ucnblTaHU ['ocyaapcTBeHHas KOMUCCUS pPeKoMeHOoBana pakeTHbI KOMMeKe
9K72 c pakeTton P-17 K npuHATUIO Ha BoopyxeHne CoseTckon Apmun. NpumeHeHne
KOMMeKca no3BouIio CyLEeCTBEHHO pacwmpuTb 60eBble BO3MOXHOCTU PaKeTHbIX
yacten CyxonyTHbIX BONCK, BOOPY>XEHHbIX pakeTamMn onepaTmBHO-TaKTUYECKOro Ha-
3HayeHus. lNepBas cepunHaa naptus paket P-17 6bina narotoeneHa B utone 1961
roga. 3a 10 net akcnnyatauun MpomMcxXoaurio HenpepbiBHOE COBEPLUEHCTBOBaHUE
Kak camou pakeTbl, Tak 1 arperatoB HazeMHoro obopyanosaHuda. B 1963-1965 rr. 6blI-
N NpoBedeHbl UCMbITAaHUSA U NPUHATA Ha BOOpYXXeHne HoBast boeBasi YacTb KacceT-
Horo cHapsbkeHusi. B 1966 rogy npoBefeHbl UCNbITaHNA aBTOMaTU3NPOBaHHOW anna-




paTypbl NOArOTOBKM U nycka pakeTbl P-17. PakeTHbIn komnniekc B 1966 rogy npuHAT
Ha BOOpYXeHue apmuin ctpaH Bapwasckoro [lorosopa. B 1963-1965 rr. naBHbIM
KOHCTPYKTOPOM pakeTbl P-17 6bina npeanpuHaTa nonbiTka MOAEPHU3NPOBATL pake-
Ty, YBENUYMB AanbHOCTb cTpenbbbl Ao 500 kM. MoaepHM3MpOBaHHbIA BapuaHT pake-
Tbl P-17 Obin ncnbiTaH Ha nonuroHe B 1964-1965 rr. cnbiTaHna nokasanu, 4To Ho-
Basi pakeTa obnagaeT HeOOCTAaTOMHOM MPOYHOCTBIO KOHCTPYKUMW B Monete wm
NoBbILWEHHbIM pacceBaHneM B panoHe uenu. Bcneacreme ykasaHHbIX HEOOCTATKOB
pakeTa He Obina NpuHATa Ha BoopyxeHne CoBeTckorn Apmun.

PaspaboTka TBepaoTonIMBHON (DpOHTOBOM pakeTbl «TemMn» Obina HavaTta no
MocTtaHoBneHuto npasutenscTea Ne 839-379 ot 21.07.1959 r. NonoBHbIM pa3paboT-
4ukomM HasHaumnu HUKW-1. Komnnekc nonyynn nHgekc 9K71, paketa co cneumanbHoOn
6oeBow YacTbto - 9M71, a ¢ cpyracHon 6oeBor yacTbio - IM72. MNepBoOHaYanbHO cne-
umanbHasa 6oeBasi YacTb JOoSKHA Obina nmeTb MolwHocTb 300 KT. PakeTHasa 4yacTb C
npnbopHbIM OTCEKOM mmena mHaekc 912, a nopoxoBon 3apsa - 9X11. Bce Hasem-
Hoe nyckoBoe obopyaoBaHue ans «Temna», Bknwoyasa MY 211, nrotoBnan 3aeog
Ne 221 «bappukagbl», Taradn n astonpuuensl Ha waccu MA3-537 genan MuHckuin
3aBog. PacyeTHoe BpeMs nycka npu nepexoge U3 noxogHoro nosioxeHus - 30 MUHyT,
a n3 6oesowt rotoBHOCTM Ne 2 - 20 MUHYT.

JIeTHO-KOHCTPYKTOPCKME UCNbITaHNA KoMnsiekca "Temn" npoBoaunuce B ABa
atana: | atan ncneitaHun ¢ 14 anpens no 15 aerycta 1961 roaa; |l atan ncneitaHum ¢
okTsbpsa 1961 roga no utonb 1963 roga. TexHndeckas no3nums Ansi NOAroToBKU pa-
KeT cocTosina u3 NoMeLLEHNSA ANt MOHTaXKHO-COOpPOUHbIX paboT, pacnonoXeHHOro B
MCK u nomeweHusa ansa cHapsxeHus LY, pacnonoxeHHoro B MUK, KOHCTpyKTMBHO
pakeTa npeacraenana n3 cebs naket u3 4yeTbipex apuratenen, padortarwoLlmx nonap-
HO-MoCneaoBaTeNlbHO, C ra3oBbIMU PYnaAMU, pelleTyaTbiMn ctabunmsaropamm n oT-
AENAOLLENCA HA NACCUBHOM Yy4acTKe TPaeKkTopun ronoBHON YacTtbio. OBHyneHue Ts-
M aBuratens OCyLwecCTBNASOCb C MOMOLbIO BCKPbITUSE OBYX COMen MpoTUBOTAMM
(nepBbIM BapuaHT) 1 OTpbIBa connoBbix 6nokoB (BTOpon BapmaHT). TopmoxeHne Y
OCYLLECTBMANOCh C MOMOLLbLI0 YeTblipeX TOPMO3HbIX ABuUratenen (NepebIi BapuaHT) n
C NOMOLLbK OAHOIrO TOPMO3HOIO ABUraTens ¢ YeTblpbMs connamm (BTOPOW BapuaHT).
OcHoBHOWM Uenbto | aTana ncnbiTaHNn 9BNsNacb NPoBepKa NPakTM4eCckon BO3MOXKHO-
CTW CO3[aHNA onepaTUBHO-TAKTUYECKOW ynpaBriieMon pakeTbl C NOPOXOBbIM ABUra-
Tenem. JleTHbIM MCnblITaHUAM noasepranucb Tpu paketbl. Llenbto ncnbitaHnin Ha |l
aTane sBnsnacb 3KCnepuMmeHTanbHas oTpaboTka M NpoBepKa KOMMSeKca Ha COoT-
BETCTBME 3a4aHHbIM XapakTepucTukam. JIeTHbIM UcnbliTaHMaM nogsepranucb 12 pa-
KeT. 6 pakeT n3 12 paspyLuniMcb Ha TpaekTopuKn, NYCKN OCTasibHbIX 6 pakeT He ganu
yOOBIETBOPUTENbHBIX Pe3ynbTaToB M3-3a HEAOCTaTKOB KOHCTPYKUUW pakeTbl. Pe-
3ynbTaTbl 3KCNEPUMEHTAlbHbIX UCMbITAHMIA pakeTbl OblIM UCNONb30BaHbI NPU CO3-

lMyckoBas ycTaHOBKa pakeTHoOro komnnekca Temn gaHuM HOBOW TBEpPAOTOMIMB-

Hon pakeTbl OTH "Temn-C".
CoBMeCTHblE UCMbITAHUST KOM-
nnekca "Temn-C" npoBoau-
nucb ¢ pgekabpsa 1963 no ok-
Ta6pp 1965 roga. LUenb
COBMECTHbIX UCMbITAHUN - OT-
paboTka 1 npoBepka Ha COOT-
BetctBne TTT MO komnnekca
C onpegeneHnem npurogHocTn
NPUHATUA KOMMJIEKCA Ha BOO-
pyxeHne CoBeTckon Apmun.



Llenn n 3agaun ucnbiTaHnin Npyu Nyckax NepBbIX LWECTU pakeT orpaHn4MBanuch npea-
BapuUTESIbHON OLIEHKOW NPaBUITbHOCTU KOHCTPYKTUBHBIX U CXEMHbIX PELLUeHU pake-
Tbl, MYCKOBOW YCTAHOBKM W MalUWHbI UCMbITAaHUA W nycka. [1oaABMXHbBIA paKkeTHbIN
KOMMIEKC onepaTUBHO-TAKTUYECKOrO Ha3Ha4YeHUsa ¢ ABYXCTyneH4YaTon yrnpaBnsaemMoun
OannucTnyeckon pakeTon Ha cmeceBoM TBepaom Tonnmee 6bin paspabotaH B Co-
BeTckoM Coto3e Bnepsble U ABUNCH HOBbIM HarpasreHnemM B ocHalleHun CoBeTcKomn
ApmMun coBpeMeHHbIMU BoeBbIMKU CpeaCTBaMMU.

Paketa O9M76b npefHasHayeHa OANs HaHeCceHUs S4epHOro yaapa rno uensm,
PacnosioXXeHHbIM B OMNepaTUBHO-TAaKTUYECKOW rnybuHe. Ynpasnsemasa onepaTuBHO-
TakTU4eckas paketa - nepBasd COBETCKasa pakeTa, ABuraTenun KotTopon paboTtatT Ha
BbICOKO3HEpPreTM4yeckoM CMeceBOM TBepaoM Tonnmee. lNyckoBas ycTaHOBKa CMOHTU-
poBaHa Ha KONecHOM waccu Bbicokon npoxogmmoct MA3-543 n npegHasHayeHa
ANA TPaHCMOPTUMPOBKM pakeTbl K MECTY cTapTa, ONUTENbHOIO XpaHeHWs ee B 3ajaH-
HOM TemnepaTypHOM peXxume, NOLArOoTOBKM K MyCKy M nycka. [lyckoBoe n nposepouy-
Hoe obopyaoBaHune npeactasnseT cobon aBTOMaTU3MPOBAHHLIN aHanoro-umMgpoBomn
KOMMEKC, KOHCTPYKTUBHO OObeAnHEHHBbIM B OBLUMIA NOCT yNpaBfieHUs C YyCTPOWCT-
BOM CaMOrpoBepKu. McnbiTaHNa KOMMnekca npoBoaUIIMChE B criegylolemM obbeme:
neTHble ucnblTaHusa pakeT (29 nycko); npoBepka rotoBHocTen CI1 (8 nyckos) u Tl
(5 noaroToBOK); nogaepxaHme komnnekca B rotoBHocTu N 1 (11 pakeT); 6onbLume un
Marble TpaHCMOPTHbIE UCNbITaHUA pakeT (7 pakeT); XO40Bble UCMbITAHWUS arperaToB
HaseMHoOro obopyaoBaHus; MpoBepka pecypca paboTocnocobHOCTU arperaToB Ha-
3eMHOro ob6opyaoBaHUSA; AHEBHbIE M HOYHbIE MapLUM KOMIOHH arperatoB Ha3eMHOro
obopygosanus Tl u CI1; ncnbitaHna apceHanbHoro obopyaoBaHus (1 KOMMMEKT);
ucnoiTaHns 6oeson Yactn u T.4. B pesynbtate COBMECTHbIX UCMbITAHUI KOMMIEKca
YCTAHOBMEHO, YTO KOMIMEKC UCMbITAHUS BblAepXan U B OCHOBHOM YyOOBNETBOPS
TTT MO. NMocne npuHATUA KOMMNeKkca Ha BoopyxeHne CoseTckon Apmun ¢ aekabps
1965 roga Ha NOnMroHe NPOBOASTCA MYCKW pakeT cepumnHoro npomssoacTtea. [ycku
pakeT nposBogmnucb 60eBbIMM pacveTaMn pakeTHbiX Yactern CyxXOonyTHbIX BOWCK U
PakeTHbIX BOWCK CTpaTerMyeckoro HasHayYeHus o[ KOHTPONEeM WHXeHepOoB-
ncnbiTatenen NOSIMroHa U UHXeHepPOB-UHCTPYKTOPOB y4ebHbIX LeHTpoB. B npouecce
CEPUNHOro NPOM3BOACTBA pakeT M arperaToB Ha3eMHOro obopyaoBaHMsS KOMMSeKca
Ha nonuroHe 6bINW NpoBeAEeHbI: UCMbITaHUSA pPakeT NPy 3annoBOM MyCKe; UCMbITaHUS
pakeT no BblpaboTke pecypca 6opToBbIX Npubopos CY; paclumpeHHble UChbITaHUs
pakeT; UCMblTaHUSA TPAHCMNOPTHOM MALUWHbI CO CbeMHbIM KOHTENHEPOM.

Ewe 0o noctynneHna Ha BoopyxeHue komnsiekca "JlyHa" no lNoctaHoBne-
Huto CoBeTa MUHMCTPOB OT 17.02.1961 r. HaYUMHAETCHA co3gaHne MOoOEepPHM3MPOBaH-
HOW, a dpakTnyeckn HoBon paketbl - "JlyHa-M" (9M21). OcHOBHOM LENbLID MOAEPHU-
3aunn [4BnAnoCb yBeIIMYEHUE [MyckoBas ycTaHOBKa pakeTHoro komnnekca JlyHa-M
AarnbHOCTU CTpenbObl.

. My 2rii3 - nyc-

KoBasi yCTaHOBKa Ha KOSIeCHOM
waccu 3A11-135J71M

. TM - TpaHcnopT-
Hag mMawwuHa Ha waccu 3UJ1-
135J/1TM

Ona paketol "JlyHa-M"
Obinn  co3ganbl  HoBasa 1Y
2113 Ha KonecHom Lwaccu
3WJ1-135J]IM un TpaHcnopTHas
MawmHa Ha waccn 3UJ-



135J1TM, nepeBo3uBWas Tpwu

3anacHble pakeTbl. Bce aTtu

cpencrtea obpasoBbiBanu pa-

KeTHbI  komnnekc "JlyHa-M"

9K52. TllpeumyLiectso 3TOro

KOMNrekca nepen ero npea-

LECTBEHHNKOM B TOM, 4TO 1Y

nMmena CcoOBCTBEHHbIA rMOPO-

MeXaHN4YeCKUn KpaH rpy30-

NOABEMHOCTbIO 3 TOHHbI. YTO

No3BONUIO  OTKasaTbCsA  OT

TpaHCNOpPTHOM MaLUWHbI-

nonynpuuena, Kotopasi nepe-

BO3una [Be 3anacHble pakeThbl

N CaMOXOAHOro KpaHa ans ne-

perpysku paket. Hosasa [1Y

Tlyna-M Ha yuenmnax 2M113 obecneuvBana cKo-

POCTb ABMXEHMSA MO Wwocce Ao 60 Km/4ac, TONYKn 1 neperpyskm 6oeson Yyactu 6binm

CyLLeCTBEHHO yMeHblleHbl. [na komnnekca "JlyHa" MakcumarnbHas CKOpPOCTb Xoaa

TeopeTudeckn 6oina go 40 Km/4ac, HO yxe Npu ckopocTn 16-18 Km/4ac NO rpyHTOBbLIM
AoporamMm BO3HMKanu neperpysku, HegonycTumMble Ans sgepHon 6oeson YacTu.

Mepebin nyck "JlyHbl-M" cocTosancsa 27 gekabpsa 1961 roga, a Ha BoopyxXeHue
N B CEpPUNHOE NPOM3BOACTBO OHa nocTtynuna B 1964 rogy. MonoBHom pa3paboTymk —
MWT, MaBHbI KoHCcTpykTOp — H.[M.Ma3sypos.

Mpyn NOAroToBKE K MCMNbITAHUAM B MOHTa)XXHOM Kopryce Obinv npoBefeHbl
paboTbl NO pa3BepTbiBaHUIO TEXHONOrMYECKOro obopyaoBaHus, Ha CTapTOBOW NO3M-
umm nepeobopynoBaH OyHKep, obopygoBaHa cTapToBas nrowagka, opraHM3oBaHa
cnyxba npucTapToBbIX M3MmepeHuin. PakeTa siBNsieTCa NOpPOXOBOW HeynpaBnsemMoun
pakeTon, KoMMnekTyeMon 60eBon 4YacTbio C OObIYHBIM UM CO cheunarnbHbIM 3aps-
AOM N COCTOUT M3 OBYX OCHOBHbIX YacTen: 60eBon 1 pakeTHon. [lna aspoanHamumye-
CKOM YCTOMYMBOCTW pakeTa cHabxeHa cTabunms3atopoMm C Kpbinbamu. PakeTHas
YacTb COCTOMT M3 MapLUEBOro ABuraTtens, CTapTOBOro ABUratens u asuratens npo-
BOpoOTa. PakeTHbIn KOMMMEKC ﬂycxosaﬂ YCTaHOBKa pakeTHOro KomMmmnsriekca
CTONT Ha BOOPYXEHWN OT- Tlyna

Ha ryCeHU4Hom xoay
AenbHbIX PakeTHbIX OUBU3NO-
HOB MOTOCTPENIKOBbIX M TaH-
KOBbIX OuBMU3NIA  CyxonyTHbIX
Bonck. [ns TpeHupoBku 6oe-
BbIX pacyeToB pakeTHbIX Au-
BM3NOHOB, BOOPYXEHHbIX pa-
KETHbIM  KOMMSEeKCoM, Obin
pa3paboTtaH M WUCMbITaH Ha

nosiMroHe y4yebHo-
TPEHNPOBOYHbIV KOMIIEKC,
NMO3BONSAOLLMNNA NOMHOCTbIO

UMUTMPOBATbL MOATOTOBKY W
MycK pakeT C pasnuyHbIMU TU-
namu rofioBHbIX Yactel ¢ no-
MOLLLbIO PaKeTHOro KOMMJeKca.
B pesynbTate npoBedeHHbIX



ucnbiTaHm komnnekc 9K52 Obin nocTaBneH Ha BOOPYXEHUE OTAESbHbIX pPaKeTHbIX
ANBU3NOHOB MOTOCTPENKOBLIX Y TAHKOBbLIX OVMBU3UMNA.

Komnnekc "JlyHa-M" 9K52 ycnewHo nowen B nponssoacteo. CepunHoe npo-
N3BOACTBO BeNoCcb Ha 3aBofe «bappukagbl».

OpHako komnnekc "JlyHa-M" mmen BecbMa CyLLECTBEHHbIN HEOOCTaToOK -
Bonblwoe paccevBaHne (Manyl TOYHOCTb CTpenbbbl). [pn aTom gaxe npu npume-
HeHun sgepHon BY He obecneuymBanochb NopaXkeHme TOYEYHbIX XOPOLUO 3aLUULLEH-
HbIX Liefnier Tmna KOMaHOHbIN MYHKT 1 T.4. B cBaA3u ¢ atum no NoctaHosneHuo Cose-
Ta MuHucTpoB oT 20.07.1966 r. Obina Hayata paspabotka pakeTbl «JlyHa-3»,
obnagaBLlen CUCTEMOW KOPPEKUUN U LOBOSIbHO MPUMUTMBHOW CUCTEMOW ynpasne-
HUS, ynpaensiBLUEN aspoguMHaMudeckum LWmTkom. [Mpegnonaranocb, 4TO Kpyroeoe
BepoATHoe oTkroHeHne (KBO) paket "JlyHa-3" He npeBbicuT 500 M (ansa 80 % paker)
Ha ganbHocTn 70 KM.

HayanbHbI 3Tan NeTHO-KOHCTPYKTOPCKUX UCMbITaHU (26 nyckoB) ¢ MapTa
1968 no anpenb 1969 roga nposoawuncs B Bonckoon Yactn 34020 (Omba). Mpose-
AEHVe fanbHEeMLWmnX UcnbiTaHni Gbino BO3NOXEHO Ha ['ocyaapCTBEHHbIN LieHTparnb-
Hbin nonuroH MO CCCP. lMpn nogrotoBke K UCMbLITAHMSIM B MOHTa)XXHOM Koprnyce
npoBeaeHbl paboThbl MO pas3BepTbIBAHUIO TEXHONOrMYeckoro obopygoBaHus, Ha cTap-
TOBOM no3uumn obopyaoBaH OyHKep, opraHn3oBaHa crnyxba NpucTapToBbIX U3Mepe-
HWA, pa3paboTaHbl METOAUKN OLIEHKN XapaKTepPUCTUK BOEroToBHOCTM KOMMMeEKca,
3KCnnyaTauMOHHbIX XapakTePUCTUK KOMMIEKca, OTNaXeHbl U BHEAPEHbI NporpaMmbl
MaTemMaTU4YecKoro MoaennpoBaHnsa OBUXEHUS pakeTbl HAa BCEN TpaekTopuu noneTa u
onpegeneHnsa BennunHbl KOaduumeHTa popmbl pakeTbl N0 AleMeHTaM KOHLA ak-
TMBHOIO W Ha4ana NaccMBHOro yvacTtka Tpaektopun. [NpoBeaeHHble B 1968-1969 ro-
Aax netHble ucnbiTaHus paket "flyHa-3", 3anyckaswunxcsa ¢ MY 9MM113M ganu KBO
ewle 6onblee, Yem TabnmnyHoe anga “JlyHa-M". Koppektop ganbHocTn paboTtan He-
yOOBIEeTBOPUTENBHO U BbINO NPU3HaHO HeuenecoobpasHbiM NpoBedeHne AanbHen-
wmnx OKP no "fyHa-3".

B panbHenwem npoBoaMNUCb UchbITaHus MoaepHusnposaHHoro PK 9K52M
¢ paketon 9M25 ("JlyHa-3M"), oCHaLEHHOM CUCTEMOWN KOPPEKLMMN.

B anBape 1970 roga Ha ocHoBaHuu [locTtaHoBneHus LIK KIMCC n Coseta
MuHuctpos CCCP nonuroH npuctynun K UCNbITAHUAM BbICOKOTOYHOIO TaKTU4ECKOrO

HYCKOBaﬂ YCTaHOBKa pakKeTHOro KoMmnriekca Touka paKeTHOFO KOMMJ1eKCca (PK) C

paketon "Toudka". B cooTBeT-
CTBUN C TaKTUKO-
TEXHUYECKMMN TpeboBaHMSAMU
(TT3) komnnekc porkeH 06-
napaTtb BblCOKOWM ©OoeBoOW ro-
TOBHOCTbI, MAHEBPEHHOCTbLIO,
XmnBy4decTblo. Ha pakeTte 6bina
ncrnonb3oBaHa  aBTOHOMHas
NHepumanbHas cuctema
ynpaBneHusi. Bbicokass Tou-
HOCTb CTpenbbbl Obina goc-
TUrHYyTa MNPUMEHEHUEM OfHO-
KOOpAWHAaTHOro MeToaa
yrnpaBneHus AarnbHOCTbIO
CTpenbbbl, KOTOpbLIN npeay-
cmaTpuBan ynpasreHune pake-
TOW HE TONbKO Ha aKTUBHOM,



HO M Ha MacCMBHOM y4yacTke Tpaektopun. Heobxoammoctb Gonbluoro obvema Bbl-
YNCINEHUIN, CBA3AHHbIX C yNpaBrneHWeM AarnbHOCTbIO NMoneTta, npmBena K Heobxoan-
MOCTU pasmelleHnss Ha 6opTy pakeTbl GOPTOBOro BbIMMCAUTENBHOMO LMGPOBOro
komnnekca (BUBK). PakeTbl ¢ cuctemon ynpasfieHUst Takoro Tuna Ha MOSIUroHe
ncnbITbiBanucb Bnepsble. McnbiTaHus nposogunucek ¢ 1970 no 1975 roa.

B pesynbTaTe npoBeaeHHbIX ncnbitaHu CyxonyTHble Boncka nony4umnu Ha
BOOPYXXEHWNe pakeTHbIN KoMmnnekc "Toyka", obnagatowmin BbiICOKON 6GOeBOM rOTOBHO-
CTblO, MAHEBPEHHOCTbIO, XXMBYYECTbIO, KOTOPbLIA MO CBOUM TaKTUKO-TEXHUYECKUM Xa-
pakTepucTMkaMm BO MHOMOM MPEBOCXOAWN CYLLEeCTBYIOLME aHanorn BOOPYXEHHbIX
CUN pasBUTbIX KanuTannucTUyeckux rocygapcTs. 25 uiong 1973 roga nonvroH noce-
TMn  MuHucTtp obopoHbl CCCP Mapwan Cosetckoro Coto3a pevko AHapen AHa-
TONbEBWY, KOTOPbLIN MPUCYTCTBOBAI Ha MyCcKe pakeTbl, U Jan BbICOKYIO OLEHKY Kaye-
CTBY NPOBOAUMbBIX UCMbITAaHWUI KOMMMeKca B LenomM. B nocnegytowime rogbl NosiMroH
NpPoOBOAUM UCMNbITAHUA MOAEpPHU3aLUMA 3TOr0 PakeTHOro KoMmMfekca, KoTopble Kaca-
NNCb KaK ero oTaenbHbIX 3fIEMEHTOB, TaK U BCero komnriekca B uenom. B 1979 rogy
PK "Touka" ocHallaeTcsi ronoBHOW 4acTblo C MACCMBHOM pPaguOTEXHUYECKOWN rOS10B-
KOW camoHaBefeHus, npegHasHavyeHHon Ans yHuutoxenus PJIC npotmBHuka. B
1983 rogy nocne OKOHYaHWSA MUCMbITaHUA KOMMNEKC NpUHUMAaeT yyactne B obbeau-
HeHHbIX yyeHusx MpubanTtunckoro n benopycckoro BoeHHbIX OKpyroB, rae nonyyaet
BbICOKYO OLIeHKy [MaBHOkoMaHaytowero. Ha ocHoBaHmun noctaHosneHun LIK KIMCC B
CCCP 6bin co3gaH pakeTHbI KOMMIIEKC TaKTUYECKOro HasHayeHus "Todka-Y". Pas-
paboTka komnsiekca Obina nposBefeHa nyTem moaepHusauum wratHoro PK "To4vka" ¢
Lenbio YBeNMYEHNs AanbHOCTU 1 NOBbILIEHWUS TOYHOCTU CTpenbbbl 3a cHeT co3gaHus
pakeTHOW 4acTu C BbICOKO3HEPreTUYeCcKon ABuUraTesisHOM yCTaHOBKOM U MOBbILLEHNUSA
TOYHOCTHbBIX XapakTepucTuk 6OPTOBON M HA3eMHOW annapaTypbl CUCTEMbI ynpaBne-
HuA. [pn aTom obecneunBanocb NpYMEHEHNe LWTaTHbIX BoeBbIX YacTen KoMMnekca
"Touyka", Npu COXpaHEeHUN CyLLeCTBYIOLWMX rabapnTHO-MacCoOBbIX XapakTePUCTUK pa-
KeTbl 1 arperaToB HazeMHoro obopyaosaHus. VcnbiTaHna kKoMnnekca NpoBOAUIINUCE C
aBrycta 1986r. no ceHtss6pb 1988r. TexHnyeckme pelueHus, peannsoBaHHble B PK
"Touka-Y", nossonunun, no cpasHeHuto ¢ PK "Touka", yBenuuutb MakcumarsibHyk
AanbHOCTb CcTpenbbbl B 1,7 pa3a, a XapakTepUCTUKN TOYHOCTU CTpenbObl HA Makcu-
MarnbHOM danbHOCTU ynyywmnTtb B 1,6 pasa. 1o pesynbtatam mncnboitaHnn PK "Touyka-
Y" 6bIn NPUHAT Ha BoopyxeHne CoseTckon ApMuM N NOCTaBfEH Ha CEPUNHOE Npo-
N3BOACTBO.

Ha ocHoBaHuu lNoctaHoBnenus LUK KIMNCC n Coseta Munuctpos CCCP ot
1973 roga B KbM nopg pykosoactBom Henobeammoro C. . Hayanacb paspaboTka
YHUKaNbHOro As1 TOro BpeEMeHU apMencKoro pakeTHoro komnnekca «Oka», KOoTopbIin
OOIMKEH BbIN NPUATU HA CMEHY pakeTHOMY Komnnekcy P-17.



McnbiTaHna HoBOro, komnnekca Havanucb B 1976 r. Paketa 9K714 «Oka»
ofHOCTyneH4yaTas, TBepgoTonnmneHada. Cuctema HaBedeHNA MHEPLUNOHHAsA C KOppek-
umen oT paamonokaunMoHHOM rofloBKM caMOHaBedeHNs, YTo obecnevmBano BbICOKYH
TOYHOCTb nonagaHus. PakeTta ¢ obbiiHOM BY mmena wHaoekc 9K714K, ¢ spoepHomn
9M714B (mowHocTblo B 10-50 kTH). CMeHa ronoBHbIX 4acTen NpouM3BOAUTCS Ha
cTapToBOM no3vumm 3a 15 MuHyT. Ha HaYyanbHOM y4acTke TpaeKkTopun OHa pa3BuBa-
na CKOpoCTb B 4 pasa npeBbilLaoLyo CKOPOCTb 3BYKa. YNpasneHne Ha HavyarbHOM
y4yacTKe TpaeKTopun OCYLLEeCTBNANOChH C NOMOLLLIO pelleTyaTbiXx a3poanHaMUYEeCcKUX
pyrnen B XBOCTOBOW 4YacTu pakeTbl. BbicOTa GannmucTnyeckon TpaekTopun B HamBbIC-
wen Toyke gocturana 120 km.

[(ONOBHBLIMM UCMOMNHUTENSAMWU MO pa3paboTke KOMMSIeKca U ero 3NemMeHToB
ABMANUCL: NO pakeTe u KoMmnnekcy B uenom - Kb mawmHocTpoeHus r. KonomHa; no
cucteme ynpaesnenus - LIHWW aBTtomaTtuku mn rmgpasnukm r. Mocksa; no 6oeBbiM
MaLlmMHaMm Komnsiekca n HasemHoMy obopyaoBaHuio - MO 3aBoa "bappukagbl” r. Bon-
rorpag. ApMencknin pakeTHbin komnnekc "Oka" npegHasHadancs Ans nopaxxeHus
BaXXKHENLLNX Lenen B OonepaTUBHO-TAKTUYECKOW rnybuHe MOCTPOEHUS NPOTUBHMKA.
[anbHocTb cTpenbbbl oT 50 40 400km. COBMECTHbIE UCMbITAHUSA NMPOBOAMNUCE NOA4
pykoBoacTBoM [ocyaapcTBeHHoM komuccun. Npeacegatenem komuccum 6bin reHe-
parn-nosikOBHUK apTunnepuu, nepBbi 3amectutens komaHaywuwero PB n A Cyxo-
nyTHbIX Bonck Cankos JleoHng CepreeBnY, TEXHUYECKUM PYKOBOAUTENEM - 3aMeCTU-
Tenem npencegartens KOMUCCUN, OOKTOP TEXHUYECKUX HayK, Npodyeccop, HavasbHUK
n rnaBHbI KOHCTPYKTOP KB MawwunHocTpoenna Henobeanmbin Cepren MNasnosuy. B
Lensix CKopeunLwero NpuHATUS KoMnnekca Ha BoopyxeHne CoBeTckon ApmMuen un no-
CTaHOBKE €ro B CEpUMHOE MPOM3BOACTBO, COBMECTHbIE UCMbITAHUSA KOMMSIeKca pe-
LeHo ObiNo NpoBecTu B ABa 3Tana. Ha nepBom atane ¢ ceHTabps 1977 roga no ae-
ryct 1979 roga 6binn npoBeAeHbl UCMbITaHUSA KOMMNSIEKCA C pakeTon CO cneunanbHON
rOfIOBHOW 4YacTbio M OTpaboTKa pakeTHOM YacTu KaK eaumHOro Hocutens, obecneuyu-
BalLLEro rnMpMMEHeHMe Kak cneumaribHOW, Tak U KacCeTHOM rorioBHbIX Yacten. Ha
BTOPOM 3Tane ¢ ceHTsabpsa 1979 roga no uionb 1980 roga npoBOAUNNCE UCTbITAHNSA
pakeTbl C KACCETHOW rofnoBHOM YacTbto. 1o pesynbTatam Obifo NPUHATO peLleHne o
NPUHATUN pakeTHOro KoMmmrekca Ha BoopyxeHne CoBeTckon ApMUM U NOCTaHOBKE
I'chxosaﬂ YCTaHOBKa pakeTHOro KoMmnriekca Oka ero Ha CepMMHoe HpOVISBOﬂ,CT-

Bo B 1980 rogy. B nepwuopg
1977 no 1987 rog Ha nonuro-
He Obino nposegeHo 104 nyc-
Ka pakeT. B cooTBeTCTBUM C
[loroBopomM O cokpalleHun pa-
KeT cpedHem W  MEHbLUEN
AanbHocTn B 1987 rogy 6bino
npekpawieHo  nNpon3BOLCTBO
KomMmnnekca, a ¢ 1988 roga Ha-
Yanocb €ro yHUYTOXeHMeE.
PakeTHbIn  KOMMNEeKc
OK72 COCTOUT Ha BOOPYXeHUU
pakeTHbIX Bpurag ¢ koHua 50-
X TrofoB, £BNsieTCA Ha Ha-
CTOSAAWMA MOMEHT MOparibHO
yCTapeBLlnM, rPOMO3LKUM, HO
HadEeXHbIM N TOYHbIM. 1O cux
Nnop CTOUT Ha BOOPY>XEHUWN U3-



3a OTCYTCTBMS HOBbIX pa3paboToK, XOTA NPOU3BOACTBO pakeT U KOMMEKTYIOLWNX 3a-
KOHYeHO eLle B KoHue 80-x.

MonbITka MoAepHM3aLmMM KOMMMeKca ocyllecTBnsanack B cepeguHe 90-x ro-
A0B NyTeM U3rotoBneHus otaensemon 4 n BBegeHUs HOBOW CUCTEMbl HaBEeOEHUS,
B LleNIloM HoBasi cuctemMa nosy4duna HassaHne «A3apooH»

McnbiTaHna pakeTHoro komnnekca "AapodoH" npoBoaunnce B Tpu atana. Ha
nepBoM aTane ¢ Hosbps 1977 roga no ceHTabpb 1979 roga — tema "®nar"”. Ha Nocy-
AapcteeHHOM ueHTpanbHoMm nonuroHe MO CCCP opranusaumavmmn UHUWAT n HMNO
"leodunaunka” Obinn npoBeneHbl OMbITHO-KOHCTPYKTOPCKME NETHbIE UCMNbITAHUSA 3KC-
nepuMeHTanbHOW OTAENSAeMON rofloBHOW YacTU C aBTOHOMHOW CUCTEMOW ynpasrie-
HUSA U KapTOCINYNTESIbHOW CUCTEMOW CaMOHaBeAEHNS, ABMBLUENCS NPOTOTUMNOM AN
ynpaensemon ronosHon 4Yactu (YY), B kavectBe pakeTbl-HocuTens Y'Y Gbina Bbl-
OpaHa onepaTMBHO-TaKTMYecKasa pakeTa. B xone neTHO-KOHCTPYKTOPCKUX UCMbITaHUI
ObIn10 NpoBeaeHo Tpu nycka. PesynbTatbl NpoBeAeHHbIX paboT nokasanu npaswsb-
HOCTb BblOpaHHOM KOHCTPYKUuM Y'Y n ee coBmelLeHne C HocUTeNnem, NogTBEPANNN
paboTocnocoBbHOCTbL cncTeMbl yrnpaBrneHus Y'Y, BO3MOXHOCTb pacno3HaBaHWs Lienm
ONTUYECKOM CUCTEMON CaMOHaBeEeHUs U OCyLLeCTBrNeHna HaBegeHus Y'Y Ha uenb.
[MonoxutenbHble pesynbTatbl UcnbiTaHMA Y'Y no3Bonuvnu MpuHATb pelleHne Ha
co3faHue BbICOKOTOYHOro opyxusa ans PB CB. Ha ocHoBaHuu noctaHoBneHus LIK
KIMCC n Coseta Munuctpos CCCP 6bina npoBegeHa paspaboTka ynpaBnsemomn ro-
FMIOBHOW 4acTu C onTu4eckon ronoskon camoHaBegeHusa (OIC) gna pakeTol P-17, n
KomMmnrekca HazeMHon annapatypbl "A3podoH" C Lenbio CyLeCcTBEHHOro NoBbILLEHUS
TOYHOCTU CTpenbbbl U NOpaXeHUss ManopasMepHbIX CTauMOHaPHbLIX U ManonoaBuX-
HbIX Lenen paketammn B onepaTUBHO-TAKTUYECKOW rnybuHe noCTpOeHns BOWCK Mpo-
TMBHMKA. [ONOBHbIMW OpraHnsaunsMmn paspaboTynkaMy BHOBb CO3aBaeMbIX dfe-
MeHTOB komnriekca ctanu: LIHWW aBtomaTtukn v rugpasnukm MuHoBopoHnpoma -
r.Mockea; MO "BoTkuHckuin 3aBog" MuHobopoHnpoma - r.BotkmHck; MO "Mogonsckun
anekTpoMmexaHmyeckmi 3aBoq” MuHobopoHnpoma -r.lMogonbck.

Ha BTOpoM aTane npoBOAMUCE 3aBOACKME NIETHO-KOHCTPYKTOPCKUE UCMbITa-
Husa (3J1KN) pakeTHoro komnnekca. WcnbiTaHna npoxogunu B nepuog ¢ 1983r. no
1986r. Ha NocypgapcTBeHHOM LeHTpanbHoM nonuroHe MO CCCP .B npouecce ucnbl-
TaHu GbINO NpoBEAEHO 8 MYyCKOB pakeT WU BbINOMHEH 6onbLUo 06beM Ha3eMHOM
oTpaboTkn Y'Y n BHOBb pa3paboTaHHbIX 3fIEMEHTOB KOMMJSIEKCa HAa3eMHOW annapa-
Typbl. Pesynbtatel 3JIKW, ¢ y4eTOM yTOUHEHUSA OTAENbHbLIX XapaKTEPUCTUK, NoKasa-
N, 4TO KOHCTPYKuusa Y'Y cootBeTcTBYEeT TpeboOBaHMSM KOHCTPYKTOPCKOM OOKYMEH-
Tauuu, a 3arnoXeHHble TEXHUYECKMe pelleHns yaoBneTBopstoT TpebosaHusam TT3.
Ha TpeTbem aTane nposogunuch ocygapcTBeHHbIE UCMbITaHNA BHOBb paspaboTaH-
HbIX anemMeHToB Komnsiekca. OHu npoxoaunu Ha 'ocyaapCTBEHHOM LEeHTpasribHOM
nonimroHe MO CCCP B nepuoa ¢ mapta 1986r. no ceHTsibpb 1989r. nog pykoBo-
acteom [ocymapctBeHHoM komuceuun [pefcepatenemM KOMUCCUM Ha3Ha4vyeH 3amec-
Tutenb PB u A Jlennnrpagckoro BO reHepan-manop 'po6oson Anekcen NMNeTtposuv.
B xope coBMeCTHbIX UcnbiTaHnin 6110 NpoBeaeHo 22 nycka paket ¢ YI'Y. Ha ocHo-
BaHUN 3akniyeHus ocyaapCTBEHHONW KOMWCCUW PaKeTHbIM KOMMSIEKC peKOMeHOo-
BaH K NPUHATUIO B OMbITHO-BOMCKOBYIO 3KCMyaTtauuio n ana udydyeHumss B BBY3ax
MuHucTepcTBa 060POHbI KaK NePCNEeKTUBHbIN BbICOKOTOYHbIN PaKeTHbIN KOMMIIEKC.

PaspaboTka n cosgaHme pakeTHoro komnnekca "ckaHgep" npoBoannuch B
cooTtBeTcTBUM C [NocTaHoBneHuem LIK KIMCC n Coseta MuHuctpos CCCP 1988 ro-
Aa. MHoroueneBon pakeTHbI komnnekc (PK) onepaTMBHO-TAKTMYECKOro Ha3Ha4YeHns
"Wickangep" npegHasHadeH O5s NopaXeHusa uenen B TakKTUYECKOW U onepaTUBHO-
TakTU4eCKOM rnybmHe NOCTPOEHNS BOWCK NPOTMBHMKA BOEBbIMU YacTAMM B OObIY-



HOM CHaps>KeHUN BO BCEX BuOax OOEBbIX AENCTBUN  Paketsbi MY
BOMCK Ha pasfuyHbIX TeaTpax BOEHHbIX AenctBun WckaHaep
KaK B cocTaBe pakeTHbIX oOpMUpoBaHnUn PakeTHbIX
BoMck U Aptunnepumn CyxonyTHbIX BOMCK, TaK U B
coCTaBe pa3BeblBaTENbHO-YAAPHOro KOMMIIEKca.
"onoBHbIMKM pa3paboTymkamMm PakeTHOro KOMIMSEK-
ca SIBNSANMCL: N0 pakeTe U pakeTHOMY KOMMIEKCY B
uenom Kb mawwmHocTpoeHus r.KonomHa; no cuc-
Teme ynpasneHna LHWW aBTomaTtukm v rugpasnu-
kn r.MockBa; no arperatam Ha3emHoro obopyaoBsa-
Hua UKB "Tutan" r.Bonrorpag;, no kacceTHom
ronoBHon Yactm [10  "BoTkuHckun  3aBon”
r.BoTknHck. UcnblTaHna pakeTHOro Komnrekca Ha-
yaTbl B 1991 rogy nyckamu ucnbiTaTellbHbIX peak-
TMBHbIX CHApPS4OB C MakeTHOro obpasua nyckoBow
YCTAHOBKM W CaMOXOOHOW MNYCKOBOW YCTaHOBKM
(Bcero 5 nyckoB). B nepuog ¢ 1992 roga no 1997
rog B pamkax npegsapuTesibHbIX UCMbITAHUN C Le-
Nb0 MPOBEPKM OCHOBHbIX KOHCTPYKTOPCKUX peLue-
HUA npoBepeHo 10 nyckos pakeT. 10 mas 1996 ro-
Aa pakeTa 1 camoxogHasi NyckoBasi yCTaHOBKA pPakeTHOro KoMnsiekca npeacraBneHbl
B COCTaBe ApYyrnx oOBHEKTOB BOOPYXEHMS, NPOXOASALMX UCnbiTaHus Ha 4 [ocypap-
CTBEHHOM LeHTpanbHom nonuroHe MO, Mpe3naeHTty PO EnbumHy b.H.
PaspaboTtka PK "MickaHoep-3" npoBoaunacbk ansa co3gaHus PK nossonsto-
Lero NpoBOAUTb CKPbITHYO MOArOTOBKY M HAHeCeHUs 3(PEKTUBHbIX pakeTHbIX yaa-
poB No marnopasmepHbiM 1 nnowagHsiM uensam (PK, PC30, ganbHobonHoOM apTun-
nepun, aBMauun Ha a’poapomMax, KOMaHOHbIM MyHKTaM W y3nam cBs3u, 6asam wu
apceHanam, BaXXHenWwmm o6beKTam NPOMbILLNIEHHON UHAPACTPYKTYpPbI) NPOTUBHMKA.
[anbHocTb nycka pakeTbl «/ckangepa-O» nexut B npegenax 50-280km. CtapToBas
Macca pakeTbl — 3800kr, 6OEronoBkM B HEAAEPHOM CHapsKeHUN (KacCETHOW, OCKO-
NOYHO-doyracHon 1 npoHukarwwen) — 480kr. Ha nyckoBon ycTaHOBKE — [BE paKeTbl.
Macca nyckoBon yctaHoBku — 40000kr. bnarogapsi yHMKanbHbIM cUcTeMaM ynpas-
NEeHNa N HaBeOeHMsl Ha BCEW TpaekTopuu noneta, LWnpokoMy Habopy 6GoeBbix 4ac-
lNMyckoBasa ycTaHOBKa pakeTHoro komnnekca UckaHaep TEeW, Uenu nopaxatoT-
CA MNYCKOM OAHOM -
OBYX pakeT, 4TO no
9PPEKTUBHOCTM IKBU-
BaNeHTHO  npuMeHe-
HUIO sagepHoro 6oe-
npunaca. "WckaHgep-
Q" - opyxue XXI Beka,
aHanoroB - KOTOpOMY
He nmeeTca HU B Of-
HOW CTpaHe mupa, Aa
n He OygeT, nNo Kpam-
Hen mepe, B Gnuxkam-
wure 25 net, roBopAT
akcnepTbl  MuHucTep-
ctBa OBOpPOHLI.









MBO BBC

B koHue 40-x rogos nony4vatot 6ypHoe pa3BuTme pakeTHble cuctembl [BO. B
1950 rogy noctaHoBrneHuem [lpasuTenbcTBa ObINO co3gaHo nogpasgeneHune B Co-
BeTe MMHMCTPOB, Ha KOTOpOoe ObIfI0 BO3MOXEHO PYKOBOACTBO M KOOpPAMHAUMS OeW-
CTBMI NO CO34aHMI0 3EHUTHOrO pakeTHoro opyxusi. PaspaboTtka ero Obina nopyyeHa
KoHcTpykTopckum konnektusam PACITJIETUHA A.A. n NABOYKUMHA C.A., koTopble
y>Xe B anpene 51 roga npeacraBunu NPoeKkT cTauuoHapHOW MHOITOKaHarnbHOW 3€HUT-
HOW pakeTHOM cuctembl "BepkyT" C BepTuUKaribHbIM CTapTOM pakeTbl, NosyvyMBLUEN
Ha3BaHue C-25.

Ona otpaboTkm aton cuctembl 6 moHsa 51 roga B
cocTaBe MonuroHa cosfaeTtcs creuunanbHoe ynpasreHue,
npeobpasoBaHHOe B nocneaytowem B 8 N0CynapCTBEHHbIN
Hay4HO-UCCneaoBaTeNnbCkU  UCNbITaTeNbHbLIN  MOSIUTOH.
MepBbIN HaYanbHUK nonuroHa — repont CoeeTckoro Coto3a
reHepan-nenteHaHT Hwunosckun Cepren Pégoposuny. 25
Mas 53 roga c nonuroHa crapTtyeTt 3eHUTHas pakeTta B-600
B 3aMKHYTOM KOHType yrnpaBfieHUa 1 nopaxaeTt camosieT-
HYyI0O MyeHb TY-4. 3TOT OeHb MO nNpaBy CYNTaAETCH OHEM
POXOEHUS NEPBON 3EHUTHOW PaKETHOM CUCTEMbl CTpaHbl.
Cuncrema C-25 npuHumaeTcs Ha BoopyxeHune B 55 roay u
Ha ee ocHoBe co3aaeTtca cuctema NBO r. MockBbil.

B ocHoBy paspaboTtkn 3PC «bepkyT» Oblna nono-
XeHa KOoHUenuusa oTpaXkeHusi MaccoBOro Hamneta Gombap-
ONPOBOYHOW aBmauumn npoTuBHuka. Moatomy 3PC morna

HaBoaMUTb oadHoBpeMeHHO 20 pakeT Ha 20 uenen, umena BO3MOXXHOCTb 3annoBOro
nycka 20 pakeT n pacrnonarasna roToBHOCTbIO K NMPUMEHEHUI0 Ha CTapTOBbIX CTONax
60-t0 pakeTamu.
C 55 roga HauMHaeTca mogepHu3auma cuctembl C-25 n HauMHaAKTCA UCTbI-
TaHWs NepBOro NOABMKHOIO 3€HUTHOIO pakeTHoro komnnekca C-75 paspaboTtkm A.A.
PACIMINETUHA v N.4. TPYWWHA, cnocobHOro yHM4TOXaTb BCE TUMbl MMEBLLMXCS B
TO BpeEMSI CaMOSIETOB U NEePCNeKTUBHbIX CPeACTB BO3AYLLUHOrO HanageHUsi BEPOATHO-
ro npoTuBHuka. B 59 rogy komnnekc C-75 NpuHMMaeTcs Ha BOOPYXXEHME.
Moateepaun cBon 6oeBble BO3MOXHOCTU 3€HUTHbBIN PakeTHbIN Komnnekc C-
75, covBwmMn nopn
CeepAanoBsckom
aMepUKaHCKUM
pa3BeablBaTerb-
Hbl camorneTt Y-2
N NpekpacHo cebs
3apekoMeH0-
BaBlWKNN BO Bbet-
Hame, Ha KybGe wu
Erunte. 3ddek-
TUBHOCTb CTperb-
Obl cuctem C-25 n
C-75 Ha cpeaHux
N OonNbLKNX BbICO-
Tax 3acTaBuno

cpeacrtea Hana-
[eHns nckate TopaxeHue BosaywHom uenm C-75



MNMyckoBas yctaHoBka 3PC C-300MNM

cnocobbl npeogonenus NBO Ha npefenbHO Marnbix BbicOTax. 3akpbin 3TOT "Kopuaop
XN3HKU", kaK HasbiBanu netynkn BBC CLUA BbICOTbI HUXe 150 M 3€HUTHbIV pakeTHbIN
komnnekc C-125. B nocneaytowme rogbl Ha NOAUroHe UCMbITbIBANMCb MOOEPHMU3NPO-
BaHHble BapMaHTbl 3TUX CUCTEM.

CoBpeMeHHOe OTeYeCTBEHHOE 3eHUTHOE YNpaBrsieMOe BOOpPYXeHWe SABns-
eTcsa utorom 6onee 4yem MONyBEKOBOro npouecca pa3paboTku, UCNbITAHUW, NPOU3-
BOACTBA, aKcnnyataumm n 60eBOro NPUMEHEHUS OTEYECTBEHHbIX 3€HUTHbIX pakeT-
HbIX CUCTEM M KOMMMEKCOB, MpeAHasHayeHHbix ans obecneveHus BO cTpaHbl.
BbicokoadhpekTnBHble Komnnekcobl cemenctea C-300l1 3ameHmnn yctapeBwmne 3PK
C-75, a 3atem n komnnekcbl C-125 n C-200.

MobunbHas cuctema C-300 paspabortaHa HIMO «Anmas» nog obwum pyko-
BOACTBOM reHepanbHoro KoHcTpykTopa b. byHknHa. B 1986 r. nocne yxoga B.[0. Cu-
HeNbHMKOBA Ha MEHCUIO, TMaBHbIM KOHCTPYKTOPOM 3E€HUTHbIX pakeTHbIXx cuctem C-
300 ctan A.A. JlemaHckun.

HoBbIi BapuMaHT 3EHUTHOW pakeTHOM CUCTEMbI cpegHen panbHocTn C-
300lNM paspaboTaH Ha ocHoBaHuu NocTtaHoBneHus LIK KMCC n Coseta MuHuctpos
CCCP. Cucrema npegHasHayeHa gns 60pb0Obl C HA3KONETAWMMM LENSMU U LUNPO-
knm cnektpom CBH npoTuMBHMKA, B TOM YMUCre CO CTpaTermyeckumm KpbinatbiMy pa-
ketamm TMna AJIKM n Taktnyeckmmmn Gannuctnyecknmm paketamm tmna «JlaHc», a
TaKke OS89 NOpaXeHUs BEpPTONeToB, Ha3eMHbIX (HagBOAHbLIX) pagMOnOKaLMOHHOBU-
OUMbIX Lienen.

Ncnbitanna C-300MNM 3asepwwunuck B 1989 r., a B cneaywwem rogy eé
NpuHANM Ha BoopyxeHue. Cpencrtea cuctembl C-300MM cepurnHo nocTaBnsoTca B
BOMCKa C KOHLA BOCbMUAECATbIX — Hayana AeBsHOCTbIX rogoB. MonuroHHble mcnbl-
TaHusi HoBoro BapmanTa cuctembl C-300M no pacwmpeHuto 60eBbIX BO3MOXHOCTEN
B pamkax OKP "®aBoput-C" 6binn Hayatbl B 1992-1993 r.r. Ha nonuroHe Capbl-



Paguvonokatop o6HapyxeHua 3PC C-300MM

LWaraH, a no3xe 6binn nepeHeceHbl Ha poccnnckuin nonurod KanyctnH Ap. Ha nonu-
roHe KanycTtuH Ap B nepuog ¢ sHBapsa 1995 roga no mapt 2004 roga € uenbio 3Ha-
YNTENbHOro pacwunpeHns 6oeBbix BodMoxHocTen cuctembl C-300MM no 6opbbe ¢
CYLLECTBYIOLMMMN N NEPCrnekTMBHbIMA CPEeACTBaMU BO34YLLUHO-KOCMUYECKOrO Hana-
AEHUs NpoTMBHMKA, B TOM ymcre no OTBP tnna "Anb-Ab6ac” n "Onb-XyccennH", npo-
BeAeHbl MCMbITAHNA MOLEPHU3NPOBaHHbLIX cpeacTs cuctembl C-300MNMM, popaboTtaH-
HbIX No psgy atanoB OKP "®asoput-C". Mo aTTectoBaHHbIM NepeyvyHsM AopaboTok ¢
2003 roga npoBoaMTCA MOAepHU3auus Haxogsuwmxcs Ha BoopyxeHun 3PB BBC
3PC C-300IMM.

Cunctema C-300 npogeMoOHCTpupoBana [OCTATOYHYHO KOHKYPEHTOCNOoCco6-
HOCTb C 3apybexHbimMu paspaboTtkamu. Komnnekcbl cuctembl C-300 HeOQHOKpATHO
noaTBepXaanu CBOM BbiICOKME BoeBble BO3MOXHOCTU B XOAe y4ebHbIX 1 nokasaTenb-
HbIX cTpenbb. o cBnaetensCcTBy akagemuka b. byHknMHa nocne 3aBepLleHUs BOVHbI
B [lepcmackom 3anuee cpeactBamm cuctembl C-300MMY O6bin npoBedéH psaq
cTpenbb no Gannuctnyeckum paketam, NnogobHbIM amepukaHckum «JlaHe». Bece ue-
nn 6binn nopaxeHbl. Ha nokasaTtenbHbix cTpensbax B Aby-[abu 17 cdeBpansa 1993 r.
BO BpeMda MpOBeAEHUA MeXOyHapoO4HOW BbICTaBKM BOOPYXeHun cuctemon C-
300MNMMY1 6bina cobuta yyebHasa uenb. B koHue aBrycta 1995 r. Ha nonuroHe Kanyc-
TUH Ap Ana npeactaBuTenen BoeHHbIx generaumi 11 ctpaH 6binym NnpoBeaeHb noka-
3artenbHble 60eBble CTPeNbObLI 3€HUTHOM pakeTHon cuctemon. C-300MNMY, nposeaéH
nokas TexXHWKKW, BKMNovasi CpeacTBa pasBedku M LeneykasaHus cuctembl 83M6E n
3PK B cocrtase: PINH 30H6E n Tpéx MY 5M85TE ¢ 3YP 48H6E. B xoae ctpensb no
HU3KONETAWEN KpbinaTon pakeTe-muweHn «CTpuxk-3» 1 manopasmepHon Gannu-
CTU4Yeckom pakeTe-muweHn «KabaH» uenu 6oinm nopaxeHsl ¢ 100% pesynbTaTtMBHO-
CTbiO.

B uensax nocraeku 3PC C-300NM Ha 3kcnopT Ha OCHOBAHUW PACMOPSKEHUS
CoBeta MuHuctpoB - lNpaeutenbctBa Poccunckon degepaummn oT 23 deBpans



1993 roga paspaboTaHa 3eHUTHasi pakeTHad cuctema cpegHen panbHocTn C-
300MMY1. Paspabotumk cuctembl OAO LIKE "Anmas"”, rmaBHbIi KOHCTPYKTOp Jle-
MaHckmn AnekcaHgp Anekceesud. 3PC C-300MNMMY1 npegHasHadeHa ans 6opbObl ¢
MaccoBbIMW TUNaMu CPeACTB BO3QYLLUHOrO HanageHusi, B TOM 4uCre C HU3KoMeTH-
WMMN LEeNSMMN, CTpaTerMyecknmMmm KpbinateiMn paketamu tmvna "AJIKM", Taktnyecku-
MU N OnepaTUBHO-TAKTUYECKUMM
SannucTnyeckummn pakeTamu.
[MepBbI aTan rocygapCTBEHHbIX
ncnbitanun 3PC C-300MMY1 c
3YP 48H6E npoBegeH Ha nonu-
roHe B nepuog ¢ 20 eBpana no
5 masg 1995 roga. Cuctema wuc-
NbiTaHMs BblgepXana u peko-
MeHOOBAHO AJfi1 MOCTaBKM Ha
akcropt. [loctaBkm 3PC C-
300lNMMY1 Ha akcnopt obecne-
4unm  PUHaAHCOBYKD MOAOEPXKKY
npeanpusaTUn-U3roToBuTeENEn U
NPOEKTHO-KOHCTPYKTOPCKUX  Op-
raHmsaumm no paspaboTke 3e-
HUTHOIO PaKeTHOro BOOPYXXEHUS

Ha nonuroHe KanyctuH
Ap nposegeHbl paboTbl MO CO3-
AaHUI0 3E€HUTHOW YynpaBnsieMon
pakeTbl 48H6E2 c yBenuunHoun
AanbHOCTbIO U MOBbILIEHHOWN
3PPEKTUBHOCTBID  MOpPaKeHUs
uenen. 3YP paspaboraHa MKB
«®aken» nog pykoBoACTBOM re-
HeparibHOro KOHCTpYKTOpa
CeetnoBa Bnagumwupa [puropb-
eBnya. [lpn npoekTnpoBaHun
Oblna coxpaHeHa npeeMCTBEH-
HOCTb B KOHCTPYKUWW pakeTbl
48H6E 1 TexHonorm npounssosa-
ctBa. 3YP 48H6E2 obecneunBaloT nopaxeHue uenen Ha ganbHoctn Ao 200 km, B
TOM 4ncne npu ctpensbe BOOroH.

B 1986 rogy npaBuUTENLCTBOM CTPaHbl PACCMOTPEH MPOEKT CO34aHUS 3€HUT-
Hown pakeTHon cuctemMbl C-400 ¢ ganbHen rpaHnuen 30Hbl nopaxeHust okono 400 Km.
HoBas eanHas cuctema MNBO n HecTpaTernveckon NMPO Gonblwon n cpegHen ganb-
HOCTW MNOny4una ycnoBHoe HaMMeHoBaHue «Tpuymd». [0NnoBHbIM pas3paboTynkom
3PC C-400 crano UKB «Anma3s», Bo3rnaBun paboTbl reHepasibHbIi KOHCTPYKTOP
A.A. NlemaHckuinn. Cuctema «4eTBEPTOro C NIKOCOM» MOKONEHNSA nNpeagHasHavyeHa ansg
nopaxeHust Ha ganbHocTn o 300-400 KM CaMONETOB TaKTUYECKOW U CTpaTernyeckom
aBnauumun, cTpaTernyecknx KpbinaTbiX pakeT u Opyrnx pakeTHbIX CpeacTB, CaMONEToB
Tvna «<ABAKC», caMONéToB, N3roTOBMNEHHbLIX C NMPUMeHeHneM TexHonornm «Crtenc,
BannucTnyecknx pakeT ¢ ganbHocTbio nycka go 3500 km. Ucnbitanusa 3PC C-400
Oblnn HavaTtbl Ha nonuroHe Capbl-LLlaraH, HO B CBA3U C BbICOKOM CTOMMOCTbBIO €ro
apeHabl y KaszaxctaHa nepeHeceHbl Ha poccumnckun nonuroH KanyctmH Ap. 12 des-



panga 1999 r. Ha aTom nonu-
roHe KanyctuH Ap B npucyT-
CTBMM  BbICLUErO0  PYKOBO-
actea MO Poccun  6bin
npoBeOEéH nepBbIn MyCK pa-
KeTbl B 3aMKHYTOM KOHType
yrnpaBneHus.
BaxHenwmm pgoctu-
XeHneM nocrnegHero pgecs-
TUNEeTUS ABNSETCH BbIXOA Ha
3aBepLialoLyo cTaguio pas-
paboTkn cucrtemol C-400,
OCyLLEeCTBMNEHHON. HecmoTps
Ha KpanHe CIIOXHYI 3KOHO-
MUYECKYID  cuTyauuio B
ctpaHe, B 2003 roay mcnbitaHna 3PC C-400 «Tpuymd» B OCHOBHOM 3aBEpPLLEHbI B
4YacTu, He CBSI3aHHOW C pakeTon Gonbluen JanbHOCTU, HOBasi CUCTEMa PeKOMEHAO0-
BaHa K NPUHATUIO Ha BOOPYXXEHME.

C ceHTs6p4a 1989 roga Ha nonuroHe KanyctuH Ap npoBogdatcsa uccnenosa-
TenbCKNUe UCMbITaHUSA 3NIEMEHTOB 3€HUTHOIO PaKeTHO-NYLUIEeYHOro KoMnnekca 6nmx-
Hero pgencteua «laHumpb-C». 3PIK Bl «lMaHuupb-C» pa3paboTtaH Ha OCHOBaHWUU
Mpotokona locyaapctBeHHo komuccum Coseta MwuHuctpoB CCCP no BoeHHo-
NPOMBbILLSIEHHBLIM Bonpocam oT 3 anpend 1990 roga ¢ uenbi co3fgaHust MHOroKa-
HaNbHOro 3eHUTHOrO PaKEeTHO-MYLLIEYHOro Komnsiekca 6nmxkHero AencTBus MeXBunao-
BOro npumeHeHna gnsa obecneyeHns apdPekTMBHOM NPOTMBOBO3AYLUHON OOOPOHbI
MarnopasMepHbIX BOEHHbIX U BOEHHO-MPOMbILLNEHHbIX 0OBbEKTOB, OOBLEKTOB rpynnu-
poBok NBO, BM®, PBCH n ycuneHus cuctemsl OrHa Ha ManbiX U npeaenbHO ManbixX
BbICOTax Npu MaccMpoBaHHbIX yAapax CPpeAcTB BO3AYLIHOrO HanageHusi C KOMMNIieKce-

HbIM NPUMEHEHNEM Pa3fMYHbIX TUNOB BbICOKOTOYHOIrO OpPYXXKuUs B Nitob0oe BpeMsi CyTOK
n nobbix meteoycnosuax. onosHbiM paspaboTtunkom 3PIK B «[MMaHumpb-C» u
3YP.

B 2005 rogy Ha nonuroHe KanyctuH Ap 3aBepLUeHbl UCMbITaHUA MOLEPHU3M-
poBaHHoro 3PK C-125-2M («[lNe4vopa-2M»), B TOM 4ucne n npu B3anMogencTtBmn C
KOMMMEKCOM pPaaMOTEXHMYECKOW 3aluTbl OT MNPOTUBOPALMONIOKALMOHHBLIX pPakeT.
MobunbHbIN, C yny4dweHHbIMK No cpaBHeHuto ¢ 3PK C-125M GoeBbiMU xapakTepu-
ctnkamu, 3PK «levyopa-2M» nonb3yetcs 60MbLIMM CMPOCOM Ha PbIHKE BOOPYXEHUS.



MyckoBas yctaHoBka 3PK lMNeyopa-2M

C 1.10.94 r. no 30.12.94 r. Ha nonuroHe KanycTuH Ap npoBefeHbl rocyaap-
CTBEHHble ucnbiTaHmsa PM "CTtpux-2". BbICOTHas CKOpOCTHasi pakeTa-MULLEHb
"CTpux-2" paspaboTaHa Ha ocHoBaHuu PeleHuns ocygapctBeHHon komuccum Co-

Beta MuHnctpos CCCP no BO€HHO-NPOMbILLIEHHbLIM BO-
npocam oT 31 okTsabpsa 1986 roga ¢ uenbto obecneveHus
60eBOW MOArOTOBKN 3€HUTHBIX PAKETHbIX BOWMCK NpWU OT-
paboTke nmmn cTpenbOoBbLIX 3a4ay MO BbICOTHbIM CKOPO-
CTHbIM uenaMm. o pesynbtatam mucnbitaHnin PM "CTtpux-
2" pekomeHOoBaHa K CEpUNHOMY NPOU3BOACTBY U NPUHSA-
TUIO Ha cHabxeHue Borck NBO B kayecTBe MULLIEHM ONS
©oeBon noaroToBkM noapasgeneHnn un ydacten 3PB, a
TaKke ONs MCMNOMb30BaHWUS B XOA4E UCMbITaHUMN U OTpa-
00TKM BHOBb pa3pabaTtbiBaembix 3PC Ha nonuroHax MO.

B 1994 rogy npoBefeHo 6 nyckoB OMbITHbIX PM
5B27 ¢ uenbto noaTBEPXKAEHNS BO3MOXHOCTU CO34aHMsA
pakeTbl-muweHn Ha 6ase 3YP 5B27 3PK C-125. PakeTta-
MuweHb 5B27 paspabotaHa Ha ocHoBaHuu TT3 Ha OKP
"Muwane" ¢ yenblo co3gaHua Ha 6ase 3YP tuna 5B27
paKkeTbl-MULLIEHN, UMUTUPYIOLLEN LENN C XapakKTepucTu-
KaMn COBPEMEHHbIX U NEPCNEKTUBHbIX CPEACTB BO34YLL-
HOro Hanagexusi. Paspabotunk: Batckoe malumHoCTpou-
TenoHoe npeanpusatne «ABUTEK». [lo pesynbtatam
ucnoltaHn PM 5B27 pekomeHOoBaHO K CepUMHOMY
NpPoOn3BOACTBY U NPUHATUIO HA cHabxeHune Boick NBO B
KadecTBe MuweHn ana 6oesBon NOAroTOBKWM nogpasne-
neHun n yacten 3PB.



McnbiTaHns aBTOMaTM3MPOBaHHbIX
CUCTEM yNpaBfeHns 1 pagmosioKaLuNoOHHOIO BOOPY>KEHNS
OnbIT NCNbITaHUM Ha NOSIUFOHE M OLEHKa pe3ynbTaToB 60EBOro NPUMEHEHNSA
3€HUTHbIX pakeTHbIX komnnekcoB (3PK) n nctpeburtenen-nepexsatymkoB B floKanb-
HbIX O0EeBbIX KOHNIMKTaxX B Ha4yane 60-x rogoB Nokasan, YTO aBTOHOMHOE UX Npume-
HEHME B AMHAMMWYHbLIX YCIOBUSAX MNPOTMBOBO34YLIHOrO 604 ManoaddeKkTMBHO no
crneayroLwmmM OCHOBHbIM NPUYMHAM:
HEBO3MOXXHOCTM CBOEBPEMEHHOr0 Mo-
nyyYeHns paguorokaunmoHHOW WHGOopMauum o
BO34YLIHOM MPOTMBHUKE Ha HEOOXOOUMbLIX pY-
Oexax onoBeLleHns;
CIMOXHOCTU OpraHuMsaumm B3avmoaen-
CTBUS TPYNMNUPOBOK 3EHUTHBIX PaKETHbIX BOWCK
N nctpebutenbHon aBmaumm;
CNOXHOCTU  ynpaBneHns  6oeBbiMU
aencteuaMn pasHotunHbeix 3PK npu maccupo-
BaHHbIX yoapax cpeacTs BO3[YyLUHO-
KOCMMYECKOrO0 HanageHus npoTUBHMKA, B yC-
NOBUSIX pagMoOrnoOMeX M OrHEBOro NPOTUBOLEN-
CTBUS.
B cBs3n ¢ atum TpeboBanocb cosga-
HMe aBTOMATU3MPOBAHHbLIX CUCTEM Yynpasre-
HusA rpynnupoBkamn Bonck MNBO, a Takke Kom-
NMeKkcoB CPeAcTB aBTOMaTU3auMmM KOMaHAHbIX
NyHKTOB 4acTen, coeauHeHUn, oObeanHEHUN,
PaAnoONOKALMOHHbBIX KOMMIIEKCOB W CTaHUUN,
cuctem 6GOeBOro ynpaBneHus U CBA3W.
BaxHenwumm HanpaBneHnem wucnbiTa-
TenbHON paboTbl HA MOMUIOHE CTAHOBUTCHA UCMbITAHWE CUCTEM YNpPaBfEHUs UCTpe-
outenbHoM aBmauunen n obecneveHne eé B3anMoaencTBus C 3eHUTHbIMU PakeTHbIMU
YacTsaMn U nogpasaeneHnsiMu.
MpakTnyeckas pabota NO MCNbITaHUIO HOBbIX 0O6Pa3LOB aBTOMATU3NPOBAH-
HbIX CUCTEM ynpaBfieHMUs U KOMMMEKCOB CpeacTB aBTomaTm3aumm ans Bowck MNMBO
Havyanacb B 60-e roabl. NoctaHoBneHnem LUK KIMNCC n Coseta Munuctpos CCCP ot
11 Hos16pa 1960 roga Ne 1191-504 6bina 3agaHa pa3paboTka aBTOMaTU3NPOBAHHON
cucTeMbl ynpasneHns coeanHeHus Bowck MNBO. OTa cuctema, nonyynsllas Hasga-
Hue «Jlyy-1», Gbina paspabotaHa nog pyKkoBOACTBOM [€HepanbHOro KOHCTPYKTOpa,
avpekTopa MockoBckoro Hay4HO-
NCCnegoBaTenbCckoro  WHCTUTYTa  Mpu-
6opHon aBTomaTuku Jlmewnuya AJ1.
B panbHenwem Ha nonuroHe
NPOBOAUIINCL  MCMbITAHUA  LUMPOKOrO
CrneKkTpa cucTeM ynpasrieHus u paguo-
NOKaLUNOHHOIo BOOPYXEHUS, npeaHasHa-
YyeHHbIX ansa ocHaweHus Borck MNBO. o
cepeamHbl 90-X rogoB Ha MosfiMroHe npo-
WM UCMNbITaHUS U BbINM MPUHATBI Ha
BoopyxeHne bonee 90 pasnunyHbix 00-



pasuoB cpencts aBTomatmsaumn. Cpean Hux: ACY «Jlyu», «lupamuga», «Pybex»;
KCA «llpoToH», «CeHex», «bawnkan», «KawTtaH», «Mexa», «OcHoBa», «HuBa»,
«HwnaunHa», «llone» B pasnuyHbiX MoanduKaumax; a Takke pagnonokauuoHHbIE KOM-
nnekcbl n ctaHummn K-66, M-37, CT-68Y, «Kacta-2», CT-67, «Hebo», «[lecHa-M» n
MHOrue gpyrue.

B cBA3K ¢ pasBUTMEM HOBbIX TEXHOMNOMMN U HEOOXOANMOCTLIO COBEPLLEHCT-
BOBaHMS OO0EeBbIX XapakTEPUCTUK CUCTEM aBTOMaTM3auuM M PagMOSIOKaLMOHHOIO
BOOPYXeHu4d, ¢ cepeauHbl 90-x rogoB Havanocb co3gaHue cuctem 60eBoro ynpas-
NEeHVS1 HOBOTO MOKONEHMUs, NpeAHas3Ha4YeHHbIX ANA 3aMeHbl co3daHHbIX B 70* — 80*
rogax.

Cpean Hanbonee 3Ha4yMMbIX B 3TOT Nepuog cTanu UCNbITaHUA CriegytoLmx

00pasL0oB BOOPYXEHUS:

KOoMnrekca cpeacts asBToMaTtu-
3aumm KI1 k(g) MNBO «YHuBepcan-1» B
pasfvyHbIX BapuaHTax WCMOMHEeHus,
paspabotaHHoro  Mockoeckum  HUU
npubopHON aBTOMATUKWN. [NaBHbIA KOH-
cTpyktop — Bonogun C.B. WcnbitaHus
KoMmnnekca «YHuBepcan-1» 6binn yc-
neLwHo 3aBeplleHbl B KoHUe 1996 roaa,

KOoMnnekc Obin pekomMeHOoBaH K MpUHS-
Tuio Ha BoopyxeHue KI1 k(a) NMBO BBC;

KOMIMIEKCOB CpeAcTB aBToMaTu-
3aumm Kl PTB psaga «®yHaameHT», Tak
Xe paspaboTaHHbix Mockosckum HUN
NpuBopPHOM aBTOMATUKK, rMaBHbIN KOHCTPYKTOP — XKuxapes B.K.

McnbiTaHna KOMNMeKcoB cCpeacTB aBTOMaTM3auuu KOMaHAHbIX MYHKTOB U
NyHKTOB ynpasneHua PTB ot 6puragHoro 4o poTHOro 3BeHa NPOBOAUIIUCE B COCTaBe
dparmeHTa rpynnupoBku Bonck MBO, co3gaHHOro Ha NOsMroHe, B TOM YuCne C UC-
nosib3oBaHMEM CpeacTB MaTemMaTuyeckoro mogenumpoBaHunda. VX mcnbitaHna 6binu
3aBeplleHbl B 2003 rogy. Komnnekcobl cpeacts astomatudauummn KI u MY PTB pspa
«PyHaameHT» BbInNn pekoMeHA0BaHbl K MPUHATUIO HA BOOPYXXEHME.

B aTOT nepuop Takke NpoLnn UCNbITaHUS HOBbIX 06pasuoB paguonokauu-
OHHOrO BOOPYXXEHUS, TAaKMUX Kak pagnoriokaumoHHasa ctaHuma 1J1117M, paspaboTtaH-
Haa OAO Kb «Jlupa» r. Mocksa. 'naBHbI KOHCTpYKTOP JlonaTtnH B.M.



PJIC 1J1117M - TpexkoopauvHaTHas paguoriokaunoHHasa CTaHuus Co3gaHHas
Ha OCHOBE HOBOW 3NIEMEHTHON 6a3bl, ANA 3aMeHbl PagnoIoKaUMOHHON cTaHumn [ -
37. Ucnbitanusa PJIC 1J1117M nposogunuce B 1999-2004 rogax, 6binm ycnewHo 3a-

BEpLEHbl N CTaHuusa Oblna peko-
MeHAOBaHa K MPUHATUIO Ha BOO-
py>XeHue;
ABTOHOMHbIN KOMIMIEKCHU-
POBaHHbLIN BTOPUYHBLIA pafuono-
KaTop CUCTEM BTOPWUYHOM pagmo-
nokauun YB[ v rocygapcTtBeHHOro
onosHaBaHus (KBPJ1) «CrTtroap-
pecca» paspabotaH 3A0 «Pa-
OVNO3NEKTPOHHbIE  CUCTEMbI» T,
Mocksa coBmecTHO ¢ 3AO HUU-
NT-PK r. YenabuHck n ®ryri 4p3
«[lonét». [MaBHbIN KOHCTPYKTOP —
basiota B.I'.
WcnbiTaHna  paguoroka-
Topa «CToapgecca» npoBoau-
nnck B 2002-2003 rogax. Paguonokatop vcnbiTaHUsA Bbigepan u 6bin NpuHAT Ha
BOOpPYXXEHME.

KBPJ1 npegHasHayeH onst obHapyxeHus, onpeaeneHnsa koopauHaT n conpo-
BOXOEHMS BO34YLUHbIX OOBEKTOB, OCHALLEHHbIX OTBETYMKAMW CUCTEM BTOPUYHON
paguonokauum 1 pagnoriokaumMoHHOro Ono3HaBaHUS.

KBPJ1 moxeT ucnonb3oBaTbCs B KavyecTBe pPadMO3NIEKTPOHHOro cpeacrtsa
AEXYPHOro pexuma B aBToMatusnpoBaHHbIX rpynnuposkax NBO BBC, HeaBTomaTK-
31poBaHHbIX nogpasgenerHusax PTB BBC, ansa cun GbICTporo pearnpoBaHust, a Takke
AnNs Bbldaym MHOpMauum Ha aBTOMaTU3NPOBAHHbBIE NMOCTbI YNPaBAeHNa U KOHTPONS
BO34YLLHOro ABWMXEHUS roCyAapCTBEHHON CNYX0bl rpaXkaaHCKoW aBuaLumn.



PagunonokaumoHHas cTaHuust paspabotaHa Hwxkeropoackum HWW paguo-
TEXHUKN. [NaBHbIN KOHCTPYKTOP — Jlenkux M.A.

PIIC «[lMpoTuBHUK-I'» aBNSieTCA TPEXKOOPAWHATHOW pPaanonoKauMOHHON
CTaHUMen C aKTUBHOM (hasnpoOBaHHOW aHTEHHOW pelweTkon. McnbitaHusa Obinm npo-
BefeHbl B 2004 -2005 rogax. PaguonokaunoHHasa ctaHumMa npolusia rocyaapcrBeH-
Hble UCMbITaHUS U PEKOMEHOO0BaHa K NPUHATUIO Ha BOOPYXXEHME.

PagnonokaunoHHas ctaHumMsa BCEBbLICOTHOrO ObHapyxeHus 96J16 paspabo-
TaHa OAO KB «JIMPA» r. MockBa. [naBHbI KOHCTpYKTOP — Konuk A A.

BBO 96J16 BxoauTt B coctaB 3PC C-300MMY1, kak aBTOHOMHOE CpeacTBO
ueneykasaHusa n npegHasHavyeH ang obHapyXeHust 1 U3aMepeHus KoopAavHaT no Lwu-
POKOMY Knaccy aspofuvHaMU4YecKuUxX Lenen n cpencrsamM BbICOKOTOYHOrO OpPYXUs C
aBTOMaTU4YECKOM Bblgayen MHopmaumm 0 BO3gyLwHOM obcTaHoBKe. Takke OgHON M3

BBO 96116

ocobeHHOCTEN NPUMEHEHUS ABNSETCA €ro aBTOHOMHOE UCMOSIb30BaHME Kak UCTOY-
HUKa pagnonokaumoHHon nHdopmauum B rpynnnposkax PTB BBC. WcnbitaHusa npo-
Boaunuceb B nepmog 2004 -2005 rogos. Nocne 3aBepeHns ocyaapCTBEHHbIX UC-
NbITaHU pagmMonokaTop Oblf PEKOMEHAOBAH K MPUHATUIO HA BOOPYXXEHNME.

HasemHbI paguonokaunoHHbin 3anpocyuk (HP3) 77E6 mopepHusnpoBaH-
HOW CUCTEMbI FOCYAapCTBEHHOrO ono3HaBaHusa paspaboTtaH OIYI «KHUNPO» r. Ka-
3aHb. [NaBHbIN KOHCTPYKTOP — Bopucesny B.B. Ucnbitanna HP3 nposogunucek Ha
nonuroHe B 2004-2005 rogax. lNocne 3aeeplueHns ocygapCTBEHHbIX MCMNbITaHUIA
Ha3eMHbI pPagnoNoKaLMOHHBIA 3anpoCYMK CUCTEMbl FOCYJapCTBEHHOro Orno3HaBa-
HUA 77E6 Bbin pekoMeHA0BaH K MPUHATUIO HA BOOPYXXEHUE.

Takum obpasom, 3a UCTEKLWME CO BPEMEHM CO34aHMs NOMMroHa gecatune-
TUS ObINIM UCMbITaHbl, PEKOMEHA0BAHbI K MPUHATUIO HA BOOPYXXEHUE OECATKN CUCTEM
yrnpaBneHns 1 pagmosiokaLMOHHOIO BOOPYXXEHUS CTaBLUME OCHOBOW COBPEMEHHOW
cUCcTEeMbl MPOTUBOBO3AYLIHON 060pOHbI Poccuu.



MBO CyxonyTHbIX BOUCK
[MOCTOAHHBLIN NpoUEeCcC COBEPLUEHCTBOBAHUS aBUALMOHHOW TEXHUKKU, NOSABIe-
HMWE COeAMHEHUN CcTpaTernvyeckom asmauum OBanNUCTUYECKUX pakeT, TaKTU4EeCKUX
GannucTU4ecKknx pakeT M onepaTMBHO-TAKTUYECKMX PaKeT — HOCUTENEn SAepHOro
OpYXUs 3acTaBunNun NpeabsBnsaTb 6bonee Bbicokne TpeboBaHus k BoopyxeHuto MNBO un
B YacTHOCTM K BoopyxeHuto NNBO CB. BosHukna kpanHas Heo6XxoaMMOCTb peLleHus
B oTpaboTke ahbpekTUBHLIX Mep nNpoTuBoaencTBmnsa. KauecTtBeHHOro ckadka B pelue-
HUW 3TOWN 3a4a4n MOXHO ObINO AOCTUTHYTb TOMBKO MYyTEM MUCMONb30BaHNA B BOMCKO-
Bon NBO 3eHUTHbIX PaKeTHbIX KOMMNJIEKCOB.
B Cosetckom Coto3e KOH-
CTPYKTOpPCKME paboThbl MO CO34aHMUI0
3PK npotuBocamonetHon 060pOHbI
(MCO) Hayanucb B KoHUe 1940-x
rogos, n B TeyeHun 1950-x rogos
Oblnn paspaboTaHbl U NOCTYNUIK
Ha BoopyxeHune Bovick NBO nepsble
komnnekcol C-25, C-75, C-125.
OT10 ObINMN  CTauMOHapHble
UM ManonoaBWXHbIE KOMIMIEKChI C
ANUTENbHBIM NEpMoaoOM pa3BepThl-
BaHna B 060eBOe MONoXeHue, 4YTo
Hepgonyctumo anga sovckosown MBO.
OuHaMmn4yHble N MaHeBpEH-
Hble peunctBua CB ¢ yyactuem
oonbwnx opmupoBaHnin BOpoHe-
TEXHUKN Tpebosann ana obecneye-
Hua nx 6oesoro npukpblTns 3PK co
BpemeHeM pa3BepTbiBaHusa 5-10
MUHYT.
[nsa 3PK 6b1no BaXkHO:
obecnevyeHne BbICOKOW MO-
OMNBHOCTM M NPOXOAMMOCTU BCEX
COCTaBHbIX 3fIEMEHTOB MyTEM KOM-
noHoBkn PJIC u Y Ha ryceHn4YHOM
waccewm;
OCHalleHWe annapaTypou
HaBuraumm, TOMOMPUBA3KM WU B3a-
WMHOIrO OPUEHTUPOBAHUS;
obopynoBaHue Bcex arne-
MEHTOB KOMMMeKca cpeacrteamm
TenekogoBoW paguocsaAsn Ans ob-
MEHa MeXay HWMM KOMaHOHOW W
TEXHUYECKON WHGOpMauuen, 4To
obecneyumBano B3anMogencTeme
BCEX CpeacTB komnnekca 6e3 uc-
Nosfib30BaHNA COEOMHUTENbHbIX Ka-
Oenen;
aBTOMaTU3NPOBaAHNE BCEX
onepauun, B TOM 4Yucre no nepeso-
Ay 13 NOXOOHOro NonoxeHusi B 6oe-



BOe 1 0b6paTHo;
ocHaleHne 60eBbIX ANIEMEHTOB BCTPOEHHbLIMM arperataMu nNnTaHus 1 BblCO-
KOnoaBWXHbIMU (aBTOMOOUMNBHBIMU) KOHTPOSbHO-UCMbITATENBHBIMA U PEMOHTHBIMU
CTaHUMAMM.
TakoBbl 6b11IM OCHOBHbIE TpeboBaHUs, NpeabsBngemMble kK BonckoBbiM 3PK.
Ncnbitanna 3PK nepBoro nokosieHUss KoMnek-
coB Ha [loHrysckom aptunnepumckom nosnuroHe AY,
roe nocrne nepBbiX MYCKOB pakeT CO BCEX OCTPOTOM
BCTan BOMPOC O HECOOTBETCTBMM 3TOrO MOSIMrOHA MHO-
MM HeoBXoaANMbIM AN 3TUX UCMbITAaHUN TpeboBaHMSM.
[MTo aTOMy Ha4varo OCHOBHbIX WUCMbITaHUK pakeT 3M8
3PK «Kpyr», nepsoro 3PK Bowickosou NBO, 6bino ne-
peHeceHO Ha nonuroH KanyctnH Ap. lNepBble nycku
3YP 3M8 6binn npoBeaeHbl B 1958 rogy ¢ nnowanku
4A.
B mae 1960 roga 6bin cosgaH 11 THUN pakeT-
HbIW MONMUIOH CYXOMYyTHbIX BOWUCK Ha TeppuTtopun Ka-
3axCcTaHa He [Janeko OT Xene3HOAOPOXHOW CTaHuuu
Omba. Ha aTomM nonuroHe n cosgaBanocb BOOPYXeHWe
Bonckoson [MBO. lNepBbl HavanbHUK nonvroHa Bou-
ckosou NBO CyxonyTHbIX BOMCK reHeparn-manop Powmukmin H. A.
B 1986 rogy c [yHrysckoro nomnuroHa Ha OMOy nepeHeceHbl MCMblITaHUA
M3PK n 3MNPK «TyHrycka».
Ha nonuroHe ucnbiTbiBanuch cnegyowme KOMMIekchbi:
3PK «Kpyr» - 1964 rog («Kpyr-A» - 1967 roa, «Kpyr-M» - 1971 rog, «Kpyr-
M1» - 1974 ropn);
3PK «Oca» - 1971 rog («Oca-AK» - 1975 rog, «Oca-AKM» - 1980 ropa);
3PK «Kyb» - 1967 rog («Ky6-M» - 1973 rog, «Ky6-M3» - 1976 rog, «Kym-
M4 - 1978 ropn);
3PK «byk» - 1980 rog («byk-M1» - 1983 rog, «byk-M2» - 1989 rog, «byk-
M1-2» - 1998 ron);
3PK «Top» - 1986 roa («Top-M» - 1991 rop);
3PC C-300B — 1988 roa (C-300BM — 1990 ropg);
3IMPK «TyHrycka» - 1982 rog («TyHrycka — M» - 1990 rop);
M3PK «Arna» - 1981 rog.
3PK BownckoBon lMBO cerogHa CTOAT Ha BOOPYXEHUM CYXOMYTHbIX
BOWCK, BO34YLLUHO-AeCaHTHbIX BOMcCK, beperosoe NBO BMO®.
B cocraBe [1CO «kopabnen
BM® ycnewHo dyHkumoHnpyoT 3PK
«Kunnxan», «KopTtuk», «KawTaH»,
«YparaH», pakeTbl KOTOpbIX aTO0 3YP
«Topa», «TYHIyCKun», «byka»,
«OcCbl».
Lno Bpems u BOT aBrycr
1991 roga, pacnag CCCP u pasgen
NMyLLIECTBA.
[OBmknmoe un HeaBMXKMMOE
NMyLLLECTBO OMOWHCKOrO MONMUroHa
cTano cobCTBEHHOCTbIO pecnybnmku

BoeBas mawmnHa 3PK Oca KasaxcTaH.



MNonuroxH npogosmkaet
PYHKUMOHNPOBATL Ha OCHOBE [0ro-
Bopa mexay Poccuiickon ®epepa-
unen un pecnybnukon KasaxcrtaH.
EavHcTBEHHOE, YTO OocTanocb cob-
CTBEHHOCTbIO Poccumn — 910 Hakon-
NeHHbIn noyTtn 3a 40 nert cyuiect-
BOBaHNA  rPOMafHbI  Hay4HbIN
noTeHuunan NHXXEeHepOoB-
ucnbiTaTenen He 3aBUCMMO OT
JOIMKHOCTEN W BOWHCKUX 3BaHUMN,
9TO KOJSINEKTUB €AUHOMBbILLIIEHHK-
KOB, CMOCOOHbIX pewaTtb nbbie
3aa4n UCMbITaHUA U HayYHbIX UC-
cnefosaHuMi B 0bnactm BOOpYXe-
Hus Bonckosom NMBO.
B cBA3K C KOpEeHHbIMK Mpe-
obpasoBaHMAMUM MPOUCXOAALLNMMK B
BC P®, 3atpoHyBWMMN npakTu4e-
ckn Bce poga u Buabl BC, npo-
N30 Ka4yeCTBEHHbIE M3MEHEHUS B CTPYKType MPOBEAEHUSI UCMbITAHUN BOOpPYXe-
Hus BonckoBon MNBO. B cootBeTctBumn ¢ ANl BC P® n Oupektneon MmasHoro LTa-
6a PBCH TtemaTuka mncnbitaHun soopyxeHust sonckoson MNBO ¢ 11 UM (r.Omba-5),
BKNtoyeHHoro B cocTtaB 4 LUMIT ¢ 5 Hosa6ps 1998 roga, Gbina noatanHo nepeBeaeHa
n3 pecnybnukun KasaxctaH B Poccunckyto depepaumto (r.3HameHck). C mioHsa no ge-
Kabpb 1999 roga WnNu 3WeENoHbl C BOOPYXEHMEM, oduuepamn 1 npanopLimkaMmm u
4yfeHaMm Ux cemen, Nn4HbiMn Bewamu. bnarogapsa ycunusam komaHgosanua PBCH
nepeceneHueB yxe xganu KBapTupbl B HOBOM gome, OMBuHckom nepeyrike 5. Mpwu
nepeceneHnn 6oiNo caenaHo rnaBHOE — COXPaHEH KOCTSAK MHXEHEPOB-UCMbITaTENEN.
N yxe B xoge nepeaucrnokauumn nocne npmbbiTna nepeoro awenoHa 6o1m ycnewHo
npoBegeHbl 6oeeble nyckn 3PC «Top-M1» no VBL, «CamaH», 4To nokasano BbICO-
Yanwmnn npodpeccmoHanmaMm 1 MacTepcTBo ogumuepos, npubbiswmnx ¢ 11 UM, n cy-
MEBLUMX B >KECTKME BpPEMEHHbIE paMKM pPa3BEepPHYTb IKCNEPUMEHTasNbHO-
ucnblTaTenbHyto 6asy Ha MecTe HOBOW AMCIIOKaLNN.
He Hapo 3abbiTb O TOM OrpomMHon paboTe, NpoBEAEHHOW Ha nnowlagkax 28,
231, 4A ewé go nepeamcnokaumm
nepsbiMu oduuepamm 11 Ur1.
OTO Tenepb yxe MNOSKOB-
HUK Mopgawko A. B., nognonkos-
HMKn Hukonaes A. B., 3anesckui
A. . x Tpyg coBMECTHO C nn4-
HblM cocTaBoMm 4 ['LIMI1 nossonun
NPUHATb NEepBble  JLIESNIOHbl U
NPOBECTM nMNepBble  YyCneluHble
nycku Ha 3emne KanyctuHa Apa.
[MepeHoC ncnbiTaHW BOO-
pyxeHua Bonckoson [MBO c 11
UM na 4 TUMI1 aTo pelweHne B
OonbLuen cTeneHn NoNUTUYECKoe,
HEXeNM 3KOHOMMYECKoe U Tem



Bornee TexHuyeckoe. Kak masectHo CamoxoaHas orHesas nyckosas
NONUroH 6e3 BHELUHETPaeKTOPHbIX yctaHoska 3PK Byk
N3MepeHnn 3To MNPOCTO CTpenboun-
we, ucnbitaHna 3PK MNMBO HeBoO3-
MOXXHO 6€e3 coBpeMeHHOW aBunauum
N MULLEHEN.
Ha nonuroHe Omba ocTas-
NEeH N3MEPUTENbHbBIN KOMMIIEKC, XO-
TS U CTapbli, HO B CBOE BpeEMS CO3-
JaHHbIA WMEHHO Ana WCMbITaHUN
3YP, aspogpom, M03BONSABLUMMN
npuHMMaTb nobble TUNbl camone-
TOB, BKStoMas u «PycnaH».
A rnaBHas notepa — 9T0
boeBble nons B 6e3ntogHbIX MNpo-
ctopax KasaxctaHa, KOTopble Heco-
namepumo Gonblie 60eBbIX nonen
Ha Tepputopun PO 4 T'LIMIT.
Tonbko OGnarogapss Towmy,
4710 Ha 4 'UMI npuexanun aHTy3na-
CTbl cBoero gena, ¢ 2000 roga npakTUydecku n Havyanucb ucnbitaHnd. 11 UM npu ne-
pegucrokaumm Obln peopraHn3oBaH B HayYHO-UCMNbITaTeNbHOE ynpasrieHne B CocTa-
BE Hay4YHO-UccnegoBaTenbCKMX OTAESNOB U UCMbITaTeNbHON 6a3bl.
MHOro cun n opraHm3aTopcKkMx CNocoBHOCTEN, Aa U NPOCTO 340POBbS, BIIO-
XUnn B npouecce, MOXHO cKa3aTb BO3POXAEHUS UCTbITAHUN BOOPYXXEHUS BOMCKOBOM
MBO. lNMepBbi Ha4YanbHWK yrnpasneHna nNosikoBHUK Naues A. I1., HaYyanbHWKKM oTAe-
nos nonkoBHWk MapyeHko C. B., nonkosHuk NMucknos . W., nonkoBHuk Naxomos E. C.
Ocobo xo4yeTcsa OTMETUTb HeOoLleHMMbIN BKNaa B co3gaHue OB BomckoBowm
NMBO, dhopmupoBaHmne cnaxxeHHOro KonsekTnBa mucnblitatenibHon 6a3bl NepBoOro Ha-
YanbHuKa 6a3bl nonkoBHMKa KaTtaesa I1. B.
Kak rmacut HapogHast MmyapocTb: «CO CBOMM YyCTaBOM B YyXXOW MOHAacCTbIpb
He XOA4AT», a Mbl MPULLAN CO «CBOUM YCTaBOM>», T.e. METOA0SIOrMM NpOBEeAEHNS UC-
noiTaHnin 3PK, crnoxuslienca nodtn 3a 40 neT, Ha YyXyl MeTogonorndeckyto 6asy
UCMbITaHWI pakeT, NeTarwLlmx No 3akoHamMm Bannuctukn. Tpacca noneTta unu cekTopa
CTpenbObI, TOUKM BCTPEUN Unun panoH nageHus, TO-2 unm rogoBoe TeXHU4eckoe 06-
Boesas mawwnna 3PK Top  CTTYXMBaHue, popmynsip nsgenus
UNKN XXypHan ydyeta TEXHU4YECKOro
COCTOSIHUS. DTO U MHOroe apyroe
npuwnocek nepegesnbiBaTb, Haxo-
ANTb OBLNMIA A3bIK NPU NOLrOTOB-
Ke U npoBeAEHVMUN WCMbITAHUMNA B
1999 — 2000 rogax. N ato 6bino
HenpocTbiM AerfioM, OgHOBPEMEH-
HO wna paboTa no nepecornaco-
BaHWIO MporpaMm 1M MEeTOAUK UC-
NbITAHWA CO CTapbiMX  HaLIMMU
3HaKOMbIMK MO 3OMOMHCKOMY no-
NUroHy, paspabotymkamu u npo-
n3soautenamm 3PK n 3PC, 3YP.



Myck Topa

Kponotnueas paboTta 4acto He 3aMeTHas 41151 BbICOKOrO BOEHHOIO KOMaHAo-
BaHUs, MO NepecornacoBaHuio Wa TPYAHO, HE MOHMMAarna NPOMbILLNIEHHOCTb, rae u
B KaKMX YCINOBUSIX, MO KaKMM MULLUEHSM ByayT npoBoAnTbLCS McnbiTaHus. OcobeHHo
ocTpo obcyxaganca Bonpoc 6e30nacHOCTUM UCMbITaHMM B CBA3W C OrpaHUYEHHbIM
NPOCTPaHCTBOM OO0EBbIX MOMEeNn, rycTOHaceneHHbIMU TEPPUTOPUSMU 3a rpaHuLaMu
nonuroxa.
Kn C-300BM



MCHP C-300BM

Obwee noHuma-
HWe cuTyaumn 6bIno Ham-
AEHO M NpPaKTUYECKN Ha-
Yyanucb NCNbITaHUS.
MepBbiMn paboTamu «oOT-
MmeTtunocb» BMIT «ABu-
Tek», r.Kupos B (heBpane
2000 ropa. Psaposas, no
OMOMHCKUM Mepkam, Goe-
Baad paboTa, npoaneHue
CPOKOB TEXHWYECKOM npu-
rogHocTtn 3YP 9M330 3PC
«Top», npespaTunocb B
cobbiTe comsmepumoe C
nyckamu onbiTHOro obpas-
ua 3YP cynepHoBewnLwlero
3PK no aksoTnyeckon mu-
LWEeHW, KaK MUHUMMYM, Ha
roCcyAapCTBEHHbIX  WUCMbI-
TaHuax. TpeboBaHus K op-
raHM3aumm WCNbITaHUN W
obecnevyeHne wnx 6Geso-
MacHOCTU OKasanucb Ha
ArUMIT 3HaunTensbHO nyud-
we.

Bce aT0, KOHE4HO,
B NepBble.

Motom ©Obin 1
nepBble nyckn «byka», C-
300B, «TyHryckm», MNM3PK.

Myck C-300BM



NocmoTpm  Ha
Ccyxue (pakTbl:

2002 rop — Tlocynap-
CTBEHHble wucnbiTaHus [M3PK
«Mrna-C», npuMHAT Ha BOOpYy-
XeHue;

2001-2003 rog — no-
nuroHHble ncnoitadna 3PC C-
300BMA;

2005 rog - [locypap-
CTBEHHbIE WCNbITAHUA U3ge-
i «Ctpumxk» ana 3PC «Top-
M1» n 3IPK «TyHrycka».

2000 - 2005 rog — pe-
catkm nyckoB 3YP 3PK Bowckoson MBO ¢ uenbio NpoanieHnsi CPOKOB TEXHUYECKOM
NPUrogHOCTK, NOATBEPXKAEHME KavyeCcTBa cepunHon npoaykummn kak ans BC P® Ttak u
OS5 MTHO3aKa34MKOB.

3a npocTbiMM NepeyncrieHssMn paboT CTOAT KONMMEKTUBbI WHXEHEPOB-
ucnblTaTenen OTAENOB M UCMbITaTENbHbIX rPynn. VIX caMoOTBEPXKEHHbIN TpyL NO3BO-
ngaeT pewaTtb NOCTaBfiEHHbIE 3a4a4yM MO MOAroTOBKE M NPOBEAEHMIO UCTbITaHUK. A
NnoaroToBKa K UCMbITAaHMAM 3TO eLLE NOPOon 1 crioxkHee Yem nyck 3YP no mueHuw.

BecHa 2003 roga, ucnbitaHna gopabotaHHon cuctembl C-300BM. MocTtas-
fieHa 3agava nopasuTb MULLIEHb HA MaKcuMarnbHOW aanbHocTu. Ho, yBbl, 3TO HE JM-
OGMHCKMI NOMUIOH N NPULLNOCL 3aHOBO CO34aBaTb CTAPTOBYO NO3ULMIO, YTO Obl pea-
nn3oBaTb MakcMMaribHO BO3MOXHOE pacCTOSIHME Ha CyLLeCTBYHOLMX BOeBbIX NOMsX.

Kpome ctaptoBom no3uumm Ha nn. 69 B 6e3onacHon 30HEe B rofion crenu
CTPOUNNCb BEPTOMETHbLIE MNOLWaaKkM, CMOTPOBas BepaHaa, CTOsiHKa ANs MaluH U
popora o ns. 69.

C 22 anpens no 26 mas paboTbl ObinNn 3aBepLUeHbl, Nnowaaka 3axuna Ho-
BOW XW3HbO. Ha nnowagke paboTtatoT KoMNneKkcbl He Tonbko Bonckoson MBO, HO u
NMBO BBC, PKT n OTH.

M3PK Urna KoHcTpyKkTOpCKas MbICib HE CTOMT Ha MecCTE.
He cnpgat 6e3 paboTtbl MHXeHepbl LeHTpa. JIKA u
npegBapuTenbHble UCMbITaHMsS HoBenwmnx 3Yp ans
nepcnektuBHbix 3PK n 3PC BOT cerogHsiLLHeN
neHb HY Bornicko-Bon NBO. HepaBHmne nenteHaH-
Tbl Y>K€ CTanu KanutaHamu, a n yXe Ha «Mmanop-
CKMX» OoImkHOCTAX. U npuaTtHo Habnwogatb, He co
CTOPOHbI, KakK MOCTUraloT 3HaHUS U 3aBOEBbLIBAIOT
asTopuTteT JlutBuHos C. I., N'yeHko A. B., [opoxos
tO. H., bagmaes A. I'., 3umun . A., dynapes K.
B., bogpos . A., ®egopos O. I"., Peunukuin N. H., bo-
raaHeHko A. C., bopucenko . O. n MHOrMe gpyrue.

B 2004 rogy Ha Tepputopumn 4 [LIMII
BHOBb co3aH y4ebHbin ueHTp Bonck MBO. C 2005
roga Hadanucb y4ebHo-60eBble CTpenbObl BOMCK
Bonckoson NBO.

Bbibop no3nUMOHHOrO panoHa cTpenbd
KOMMIEKCOB, pybexen n cekTopos cTpenbbbl, pas-
MELLEHNE CTapTOBbLIX MO3MUMA MULLEHHbLIX KOM-

3MPK TyHrycka



nnekcoB Ha (poHe 6esycnoBHoro cobnioaeHna mep 6e3onacHOCTU — Takyko 3agady
YCNEeLwHOo peLunsi KONNekTUB Hay4yHo-1ccneaoBaTenbCkux OTAeoB.

Odumuepsbl y4ebHOro LeHTpa NnpoLusiv NoAroTOBKY B XO4€e 3aHATUIN opra-
Hu3oBaHHbIX B HAY. Ha nepBble 3anycku muleHen Bble3xanu oduvuepbl OTAErN0B U
0asbl, a Takylo YHUKANbHYO, POXAEHHYIO B rogbl BoMHbl BM-13, «KaTtowy» ycneLwHo
akcnnyaTtupyet manop Measeges M. A.

Tenepb 3TO — MULLEHHbIA KOMMSEKC, YyTb NN HE €QUHCTBEHHbLIA Ha MOSUro-
He.

Ha Hawewn nabopatopHon 6a3e npoBepsAlTCca NpudbiBMe M3 Bonck 3YPhbi
«byka», C-300B n nocnegHee cnoBo 06 nx roTOBHOCTM K 60eBbIM MyckaM 3a WHXe-
Hepamn HAY.

MnogotBopHoe coTtpyaHunyectso HAY ¢ YuebHbiM LeHTpOM no3BondeT pe-
LWaTb BONPOCHI YCKOPEHHOrO OCBOEHUSA BOMCKaMW HOBENLLMX 0O6pa3LiOoB BOOPYKEHUS
Bonckoson MNBO v gaeT WMpokne BO3MOXHOCTU NPUBNEYEHNS BOMCK K MPOBEAEHUIO
ncnbITaHUN.

B 3akno4veHnn xo4vy OCTaAHOBUTLCA Ha CaMOM akTyarlbHOM, 3KOHOMMWYECKU
BbIFOAHOM BOMpPOCE 3KCNOPTY BOOPYXeHna Bonckoon NBO B cTpaHbl 3apybexbsa u
GnvXHero n ganbHero.

3PK Bonckoson MNBO cToAT Ha BOOpyXeHUU OecATKOB cTpaH mupa — «KBag-
pat» (OH Xe «Kyb»), «Ctpena-2», «TyHrycka» n «Oca» B NpoLunioM, a Tenepb «byk»,
«Top», «Arna» CTOAT Ha BOOPYXXEHUN HE TONbKO APYXECTBEHHbIX HAaM rocy4apcTB.,
Ho 1 cTpaH HATO, Takux kak PuHnaHansa, peuns.

N aT0 He TonbKo 3acnyra PocBooOpyXeHUs, npeanpuaTMn NpOMbILLIIEHHOCTH,
HO WM BKMNaj Hawmx oduLepoB, aKTUBHbIX YYaCTHWKOB MOKA30B BOOPYXEHUA MHO-
CTPaHHbIM generaunsm.






MUcnbiTaHuA KPpblNaTbIX pPakeT
C 1951 roga Ha NONUroHe Ha4YNHaTCSA UCTbITAHNA KpblNaTbIX paKeT.
Cne,u,yeT OTMETUTb, YTO BbICOKMN TEXHUYECKUN YpPOBE€Hb MHOIO4YMNCIIEHHbIX
O6pa3LI,OB KpbinaTtbiX pakeT npoweaunx ncnbitTaHna Ha nosimroHe B 50-x rogax O6y-
CNOBMEH UMEBLUMMCS OONbLUMM OMbITOM CaMOJIETOCTPOEHNA C oaHom CTOPOHbI "
CKENTUYECKNM OTHOLUEHMEM K BO3MOXHOCTSAM OanmnmncTnieckmx peakTnBHbIX CUCTEM

C Opyromn.
PakeTHbIN kKomnnekc byps

K aTum Xe npuyMHamMm OTHOCUTCA NonbiTKa co3gaHus B 1957-1962 rogax
MEXKOHTUHEHTAnbHbIX, C AanbHOCTb0 8500 KM, KpblnaTbiX PaKeTHbIX KOMMNEKCOB
cyxonyTHoro 6asunpoBaHunda. Takme komnnekcol «byps» n «bypaH» paspabotkn OKB
C. A. JlaBoukunHa n B. M. MacuweBa npoxoamnu UcnbiTaHUs Ha nonuroHe. PakeTbl
UMENN BepTUKanbHbIN CTapT, KOTOPLIM obecneynBanca yCKOPUTENSAMN U MPSIMOTOY-

PakeTHbI komnnekc BypaH



HbIN BO34YLIHO-pPEeaKTUBHbIN OBUraTenb,
nossonsawoWwunn Ha Bbicote 30 KM pa3Bu-
BaTb ckopocTb 3,1 Maxa. Komnnekcebl
NMenn NHePLMOHHYIO CUCTEMY YynpaBsne-
HUA C acTPOKOppeKkunmen un TOYHOCTb
Bblle, YeM y Bannmctnyeckux pakeT. Ha
BOOPY>XEHUN KOMMMEKCbl MNPUHATbI He
ObINIM N3-3a UX CITOXXHOCTU N YSI3BUMOCTU
cpeacteamu BO.
B 1951 rogy nonvroH npuctynun K
MCNbITaHWUIO KpblnaTblx pakeT Tvna 10xH.
[MepBble uWCNbITAHUA KpbiNaTbIX pakeT
10xH npoBoagMNUCL C LEeNbo NPOBEPKN U
npegBapuUTenibHOM OLEHKM HaLeXHOCTU
cTapTta camoneTta-cHapaga 10xH ¢ yko-
POYEHHOW KaTanynbTbl C HOBbIM CTapTO-
BbIM fABuratenem, Bblbopa OfWHbI Ha-
NpaBnAwWKNX  3TON  KaTanynbTbl U
Kpbinartas pakerta Byps npeaBapuTenbHON MPOBEPKM U OLEHKM
paboTbl CUCTEMbI YynpaBneHusa. 1-n aTtan SKCNepuUMEHTamnbHbIX WCMbITAHUN pakeT
10xH npoBoguncsa B utone 1951 ropa. B xoge wcnbitaHni 6bin npoBeaeH nyck 20
pakeT (18 pakeT C HenoaABWXHOW KaTanynbTbl U 2 C NepenBMKHOW KaTanynbThbl,
CMOHTMPOBAHHOM Ha Laccu TaHka T-34).
3aBopckue mcnbitaHna 20 pakeT 10xH 6binv npoBegeHsbl ¢ yyactvem BM® ¢
12 mas no 20 uoHsa 1952 roga ¢ uenbko NpoBepkn cooTBeTcTBUSA paketT 10xH n kom-
nnekra HaszemHoro obopygosanua TTT [AY. B pesynbrarte ucnbiTaHWA MOMy4YeHbI
AaHHble, noaTeepxgatowme TTT. JononHuTenbHble 3aBOACKME UCMbITaHUS 5 pakeT
10xH nposoamnuck ¢ 19 no 24 ceHTabps 1952 roga ¢ uenbio NPOBEPKM paKeT nocne
yCTpaHeHUs1 He4OCTaTKOB, BbISBMEHHbIX Ha 3aBOACKUX UCMbITAHUSX.
PakeTa gononHUTENbHbIE NETHBIE UCMNbITAHUA BblAepXana u bbina gonylleHa
K rocyaapCTBEHHbIM MCMbITaHNAM. [focygapCTBeHHble ucnbiTaHna 15 paket 10xH B
KOMnnekce ¢ Ha3eMHbIM obopyaoBaHMeM Obinn npoBedeHbl ¢ 18 aekabps 1952 no

KpbinaTtasa paketa 10xH Ha nycKOBOM ycTpoucTBe



MoaroToBKa Ha cTapT KpbinaTton paketbl 10xH

20 mas 1953 ropa. lNporpamma rocygapCTBEHHbIX UCMbITAaHUMK Obifia BbINOSTHEHA.
OpHako paketa 10xH ucnblTaHMs B 3UMHWUX YCNOBUSAX He Bblaepxarna. Y4utbiBas
BO3MOXHOCTb YCTPaHEeHUs1 He4OCTaTKOB, BCKPbITbIX B XO4€ rocyJapCTBEHHbIX UCHMbI-
TaHun, 6e3 CyLeCTBEHHbIX KOHCTPYKTMBHbIX M3MEHEHUA OCHOBHbIX arperatoB pa-
KeTbl, KOMMCCUSI nocymMTana BO3MOXHbIM W LenecoobpasHbiM peKoMeHOoBaTb
npoussectn gopaboTky pakeTbl 10xH M NOBTOpUTL rocyaapCTBEHHbIE WCMbITAHUS.
OtcTtpen paket 10xH 6bin HayaT B ceHTAOpe 1956 roga, HO B CBA3M C aBapUKHbLIM
NosIETOM NEPBON paKeTbl, OTCTPENbI ObiN BPEMEHHO NPUOCTAHOBMNEHLI AN NPOBEP-
KW WU YTOYHeHus pacyeTtoB cTapta 10xH n ycTpaHeHWa BbIABNEHHbIX NPU 3TOM

TpaHcnopTupoBKa Kpbinaron pakeTbl 10xH

NPon3BOACTBEHHbIX AedeKToB. [locne nonyyeHus ygoBneTBOPUTESNbHBIX pesyrbTa-
TOB NPV AOMNONHUTENBHbLIX KOHCTPYKTOPCKMX OTCTpenax 3-x pakeT Obinv npoaoKeHbl
KOHTPOJIbHbIE OTCTpenbl 5 pakeT B nepuof ¢ 4 no 18 utonga 1957 ropa.

B pesynbTaTe KOHTPOSMbHbLIX OTCTPENOB ObIN0 YCTAHOBMEHO, YTO pakeTy 10xH,
Kak HeyJoBNeTBOPSIOLLY0 COBPEMEHHbLIM TpeboBaHMSAM, a Takke B CNeaCTBUN HEOT-
paboTaHHOCTN ABUraTenlbHON YCTAHOBKN MpY OTpuUaTenbHbIX TemnepaTypax, Hele-
necoobpasHo pekoMeHAoBaTb Ha BoopyxeHne CoseTckon Apmum B kKayecTBe 6oeBo-
ro obpasua, a BO3MOXHO UCMOMb30BaHWE U3rOTOBMEHHbIX pakeT 10xH gns yyeGHo-
TPEHMPOBOYHbLIX Lenen B cucteme BBC vnun NMBO B yCcnoBusiX NONOXUTENbHbIX TEM-

neparyp.



B 1954 rogy B HNN-88 Benacb paspaboTka Tembl T-2 «TeopeTudeckue u
3KCnepuMeHTaribHble UCCrneoBaHUsA MO CO34aHUI0 OBYXCTYNEeH4YaTon KpblnaTou pa-
KeTbl ¢ BONbLLION AanbHOCTLIO Nonéta». B cooTBETCTBMM C NOCTaHOBNEHNEM NpaBu-
TenbcTtBa oT 20 maqa 1954 roga B OKB-301 MAI nog pykosBoactsom CeméHa JlaBou-
KMHa HayaTbl paboTbl MO CO34aHMI0 MEXKOHTUHEHTaNbHOWN KpblnaTon pakeTbl «bypsa»
(B nevatn npusoasatca HassaHus J1A-350, B-350 n N3genune 350).J1éTHbIEe ncnbiTa-
HUA Ha nonuroHe KanyctmH Ap Hadatbl 1 uionsa 1957 r. C 1959 roga nyckm paket
npoBoauMnncb Ha nonuroHe Bnagumuposka. o 16 gekabpa 1960 roga B pamkax
JTIKM npounseeaeHo 17 nyckoB. Tpu nycka 6binv aBapunHbiMK. B xoae ncnbITaHnin HY
OofHa pakeTa He AO0CTUrna NPOeKTHoOW AanbHocTu nonéta. 'Y gomkHa Gbina ocHa-
LwaTbca saepHon boeronoBkon. Ha pakete Obina BnepsBble B HaWLEN CTpaHe UCNbITa-

Ha cncTemMa actpoHasuraumn. PaspaboTtka pakeTbl npekpalieHa B aekabpe 1960 r.
TpaHcnopTUpoOBKa Kpbiniaton pakeTbl -5
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B 1957 rogy Ha nonuroHe Ha4vanucb UCMbITaHUA KpblnaTblix pakeT 1-5 ans
BM®. Kpbinatas paketa [1-5 npeacraesnset cobon cBobogHOHECYLLMA MOHOMMAH C
BbICOKO PacrofOXeHHbIM CTPENOBUAHBIM KPbITIOM Marnoro yasiMHeHWUs, C noBOpOT-
HbIM CTPEenoOBUAHBLIM FOPU3OHTaNbHBIM OMEepeHneM, CTPENOBUOHbIM BePTUKANbHBIM
onepeHneM, pacnosioXXEeHHbIM BHU3Y, N HWXKHUM pacnosioXeHnemMm LO3BYKOBOro BO3-
ayxo3zabopHuka. CtapT Kpbinaton pakeTbl [1-5 ocyliecTBnseTca U3 UunmHapuUdecko-
ro KOHTenHepa nog yrrom K ropu3oHTy Npu NomoLLM ctaptoBoro yckoputens. Kpbino
pakeTbl pacKkpbiBaeTCs Npu BbIXOAe U3 KOHTeHepa. TpaekTtopusi norieta CoCTOUT U3
BbIXOa Ha PeXM ropn30oHTanNbLHOro noreTta, ropu3oHTanbHO YCTaHOBUBLLIErocs y4a-
CTKa nosietTa u yvacTtka nukMpoBa-
HUA Ha uenb nopg orpeferieHHbIM
yrnoMm nukupoBaHus. Bce komaH-
Abl Ha ocyLlecTBneHne 3agaHHOMu
TpaekTopun noreTa BblAalTCcs aB-
TOHOMHOW CUCTEMOM YynpaBreHns
(aBTONUNoTa, paboTatowero co-
BMECTHO C 0apOBbLICOTOMETPOM).
[anbHocTb noneta pakeTtbl 500
KM.

Myck kpbinaTon pakeTsl I1-5

JleTHble wucnbITaHMsa  Ye-
Tblpex KpbinaTtbix paket [1-5 npo-
Bogunucb ¢ uona 1957 no mapt
1958 roga c uenbk nonyvYeHud




lNMyckoBasa yctaHoBKa pakeThbl [1-5

ONbITHBIX AaHHbIX MO CTapTy KpblnaTon pakeTbl N BO3AENCTBUIO ra30BbIX CTPYW OBU-
ratenbHbIX YCTAHOBOK Ha 3reMeHTbl MakeTOB KOpabenbHbIX KOHCTPYKUMWA U yCT-
poncTtB. [MpeactaBneHHble K UCMbITaHMAM 00pasubl KpbifaTbiX pakeT UMmenu psag
cepbe3HbIX KOHCTPYKTUBHbIX HE4OCTaTKoB, Tpebytowwmnx gopaboTku.

BTopon atan ucneltaHmin KpbinaTelx pakeT -5 nposoauncs B noHe 1958 ro-
paa. lNMycku paket -5 npoBoaAMNUCb U3 KOHTENHEpa, YCTAHOBNEHHOIO Ha KavaroLlem-
ca cteHge CM-49. B pesynb-
TaTte MnycKoB YCTaHOBIIEHO,
YTO KpblfiaTble pakeTbl Ume-
0T pAg Cepbe3HblX KOHCT-
PYKTUBHbIX HeOCTaTKOB.
McnbiTaHna natn KpbinaTbiX
pakeT KOHCTPYKTOPCKOrO
aTana C Uenbl MNPOBEPKU
NETHbIX XapaKTEPUCTUK Kpbl-
natelx paket [1-5 ¢ HoBou
CUCTEMOW YynpaBrieHuss npo-
BOAUINUCH B oKkTAbpe-
aekabpe 1958 roga. [llyckm
npounssogunucb 13 CM-49,
HO 0e3 Kayku cTeHaa.

B 1959 rogy Obinu
npoBeaeHbl COBMECTHbIE UC-
nbliTaHMsa  komnnekca [1-5.
[MepBbIn 3Tan COBMECTHbIX UCMbITaHMA NpoBedeH B AHBape-despane 1959 ropa.
[MonyyeHHble pe3ynbTaTbl UCNbITAHUA NO3BONUIU NEPENTN KO BTOPOMY 3Tarny UCHbl-
TaHun ¢ 1. UcnbiTanma kpeinatbl pakeT [1-5 npoBoaunucb oduuepamn otaena
BoopyxeHns BM® OUNY. Pykosoaun ucnblTaHUAMU UHXeHep-kanutaH |l paHra
Kernos H.H. B 1959-1960 rr. Ha nonuroHe nNpoBOAUNCEL UCMbITaHUA Moaudukaunm
pakeTbl [1-5 paket [1-5[, M-5CH, T[1-5C®. SkcnepuMeHTanbHble UCMbITaHUA TpeX
Kpbinatbix paket lN-5[0 ¢ gonnniepoBCcKMM U3MepUTErneM yria cHoca 1 NpoMaeHHOro
nyTM nNpoBOAMNUCL B wuione-gekabpe 1959 roga € UenNbl0 NPOBEPKM NETHO-
TEXHUYECKUX XapaKTEPUCTUK, OLLEHKMN HAZEXHOCTM 1 Be3onacHoOCTU cTapTa, NpoBep-

Kauarowwmmca crena CM-49



KpbinaTtas paketa -5

KU OOMMNNEPOBCKOro M3MEPUTENS N OLEHKN TPaekTopuM Mo TOYHOCTM nonagaHus B
uenb. JKCnepuMeHTanbHble NETHbIE UCMbITAHMSA ABYX KpbinaTtbix pakeT -5CH npo-
BOOUNUCL B Mae-utoHe 1960 roga ansa nosiyYeHust OnbITHbIX AAaHHbLIX MO KOMMEeHca-
UMM BMOpPAUMNOHHbLIX konebaHuin, no ctabunusaumm BbICOTbI NONeTa u No pacnpene-
NeHuto CTaTUCTUYECKOro AaBreHus Ha NMOBEPXHOCTH dro3ensika.
OKcnepuMeHTarnbHble NETHbIE UCMNbITaHNA ABYX KpbinaTtbix pakeTt [1-5CP nposoaun-
nNCb € UIOHA Nno aerycT 1960 roga ¢ uernblo NonyyYeHus AaHHbIX O paboTe MapLueBo-
ro gpuratensa Ha oopcaKHOM Ha 3eMJsie 1 B NOJSIeTE U NIETHbIX XapakTEPUCTUK paKkeTbl
npu nonete ¢ GOpCakHbIM PEXNMOM ABUraTens.

B nioHe-aBrycte 1961 roga Obinn npoBefeHbl JIETHO-KOHCTPYKTOPCKUE UCTIbI-
TaHus HOBOW KpblriaTon pakeTbl "AMmeTuct". Paketa "AmeTuCT" aBnanacbk TBepaoTon-
NMBHOW pakeToWn, NpeaHa3Ha4YeHHON AN BOOPYXXEHUS NOABOAHbIX Nnoaok. CtapT pa-
KeTbl OCYLLECTBNANCA C NOABOAHOIO MONOXEHUA NOABOAHbLIX NogoK. Ha nonuroHe B
Ha3eMHbIX YCrnoBuax Bbiniv NpoBeaeHbl MYCKM TPeX pakeT C Lernblo NPOBEPKN cTapTa
N NEeTHbIX XapakKTepUCTUK pakeTbl. B pesynbrarte ucnbiTaHWMWA MOMyYeHbl MOSMOXKU-
TeNnbHble pe3ysibTaTbl, YTO MO3BOMWUIIO MEPENTU K MUCNbITAHUAM KpbliaTblX pakeT
"AMeTUCT" ¢ NOABOAHbIX NOJOK.

B uioHe 1959 roga Ha NoOnNUroHe Ha4vanu UCMbITbIBATbCS KpblnaTble pakeTbl
1-6. No aspognHammyeckon cxeme Kpbiratasa paketa [1-6 aHanornyHa kpbinaTon pa-
kete 1-5. OCoBEeHHOCTLIO TPaeKkToOpUM KpbiriaTon pakeTbl [1-6 aBngeTcs y4acTok Ha-
6Gopa BbICOThbI C Lenbio 0bHapy>xeHns HagBoaHoW (HasemHon) uenwu. Nocne 3axBaTta
Lenn cucteMom camoHaBeOeHNA OCYLLEeCTBNSAETCHA NMPOTUBO3EHUTHLIM MaHEBP C Bbl-
XO0OO0M Ha BbIcOTy 250M 1 nuknpoBaHuna Ha uenb. C uioHa 1959 no man 1960 roga
npoBefeHbl NYCKU cemMu KpblnaTbix pakeT 1-6 ¢ cuctemon ynpasneHus "AHten”. Uc-
NbITaHMSA NPOLUNM YAOBMAETBOPUTENBHO M NOATBEPAUNN NPaBUbHOCTbL BbliboOpa oc-
HOBHbIX MapaMeTpPOoB KpbiriaTon pakeTsl [1-6.

B 370 e Bpems npoBOANNUCH 3KCMEPUMEHTANbHO-KOHCTPYKTOPCKUE UCHbI-
TaHus KpblnaTton pakeTbl [1-35. OcobeHHOCTLI0 pakeThbl [1-35 saBnsieTcs yctaHoBKa Ha
HENn TBepO4OTOMMMBHOrO ABuratens, obecrneymBarOLWEro MakCMMarbHOM CKOPOCTU

Kpbinatas paketa -6



noneta go 2000 km/4 (umcno M=1,5). lNocne BbIxoga pakeTbl HA 3aaHHYH BbICOTY
(Ha3eMHbIN y4acTOK TPaeKTopMM) OCyLLEeCTBNseTCs Habop BbICOThI C 3agadven obHa-
py>XeHNsi oObeKkTa nopaxeHust cuctemon obHapyxeHus u 3axBaTta uenu. Mak-
cMMarnbHasi BbiICOTa NoAbEMA Ha 3TOM ydacTKe TpaeKkTopum MoxeT gocturatb 10 Km.

KpbinaTas paketa [1-35

lMocne 3axBaTa UeNU CUCTEMOM CaMOHaBedeHUA OCYLLEeCTBNSAETCS NPOTUBO3EHUT-
HbI MaHEBP C BbIXOAOM Ha BbicOoTy 400 M 1 nuMkMpoBaHMeM Ha uenb. C nioHa 1959
no maptT 1960 roga npoBeaeHbl Nyckn wectu pakeT 1-35 ¢ uenbio nonyyYyeHus onbiT-
HbIX JaHHbIX MO CTapTy C HEMOABWXHOro CTeHAda, cTabunusaums KpbinaTton pakeThbl
aBTONUIIOTOM, paboTe ABUraTenbHOW YCTaHOBKW, PACKPbITUIO KPbIibeB B nosiete u
paboTe B3pbiBaTENbHbLIX YCTPONCTB. [Mporpamme ucnbiTaHMA Obinia BbIMOMHEHA W
KpbinaTtas paketa [1-35 gonyweHa kK ucnbltaHnam Ha MJ1. C anpensa 1961 no uoHb
1962 roga Ha nonuroHe GbINM NPOBEAEHbI UCMbITAHUA KpblnaTon pakeTsl [1-7. Ha pa-
KeTe Oblna ycTaHOBIiEHa CMCTEMa ynpaBrieHNs - aBTONUIIOT C PaguoBbICOTOMEPOM U
AONSIePOBCKMM M3MepuUTeneM yrra cHoca v npongeHHoro nytu. McneiraHna nposo-
AUIUCb C LIeNbIo NPOBEPKN COOTBETCTBUS JIETHO-TEXHUYECKUX XapaKTEPUCTUK KpPbl-
nartoun paketbl [1-7 pacyeTHbIM 3Ha4eHuAM. Npu ncnbiTaHnAX Obi NpousBeaeH Nyck
8 paker.

B nione-oktsa6pe 1962 roga 6binn npoBeaeHbl SKCNEPUMEHTArbHbIE NETHbIE
UcnblTaHMs Tpex KpbinaTtbix pakeT -5 ¢ nokpbITMeM M3 paguonornoLwaruero Mmate-
pnana XB-10 gns nony4YeHust OnbITHbIX JAHHbIX NO AanbHOCTM OBGHapY>XeHUs Kpbl-
naTbIX pakeT paguonokaumMoHHbIMK cTaHumsamu. C anpensa 1963 no gekabpb 1964
roga Ha nonuroHe GbINM NPoBeAeHbl UCMbITaHUA NO 0TpaboTke cTapTa KpblnaTbIX pa-
ket -5, -6 n -7 Ha HaTypHOM YeTbIPEXKOHTEMHEPHOM CTEeHAE NPUMEHUTESNBHO K
NnoABOAHBIM flogkaM. YunTbiBas BaXXHOCTb obecneyveHns ctpenbb cepusiMmn Kpbina-
Tbix pakeT 1-5[, -6 n -7 ¢ BcTynarowwmx B ctpon MNMJ1 ana ucnbitaHnin 6610 Bblge-
neHo 39 kpbinaTbIX pakeT. B pesynbtate ucnbiTaHU GbINW BblAaHbl pekomMeHaaumm
ans ctpenbb cepmamm kpbinatbix pakeT -5, -6, -7 ¢ nogBoaHbIX nogok. B1961
rogy Ha noSIMroHe Havanu MCMbITbIBaTbCA KpbinaTble pakeTbl C-5 Ana CyxOnoTHbIX
BOWCK. |- aTan rocygapcTBeHHbIX ucnbiTaHnin cuctembl C-5 nposoguncsa ¢ 21 ceH-
Ts0ps No 4 HosIBps 1961 roga ¢ uenblo NpoBepPKM cooTBETCTBUA cucTemMbl C-5 TTT n
onpeaeneHns BO3MOXHOCTU NPUHATUA ee Ha BoopyxxeHne CyxonyTHbIX BOMCK. B xo-
Ae uCnbITaHUA ObINM NPOBeAEeHbl NYCKU KpbINaTbliX pakeT M3 MyCKOBOW YCTAHOBKU C
rPYHTOBOM CTApTOBOW MO3ULUKM, TPAHCMOPTUPOBKA ABYX KPbINaTbIX pakeT Ha TpaHC-
NOPTUPOBOYHON MaLUMHE W TPaHCMOPTUPOBKA BCEX pakeT B MYCKOBOW YCTaHOBKE,
pa3BepTbiBaHWE KOMMEKCa Ha NOSIeBON TEXHUYECKOM U CTapTOBOM NO3UUMSX, XOO4O0-
Bble UCMbITAHNA arperaTtoB HasemHoro obopynoBaHus. B pesynbtate ucnbiTaHWi
KOMMUCCUS pekoMeHgoBarna NpuHATL Ha BoopyeHune komnriekc C-5 nocne gopaboTtok



N NPOBEAEHUSA XOAOBbIX U KITMMATUYECKMX UCMNbITAHUA. 3aKnoumMTENbHbIA 3Tan rocy-
aapcteeHHou cuctembl C-5 nposeaeH B utoHe-utone 1962 roga. B pesynbtate uchbl-
TaHu OblNO YCTAHOBIEHO, YTO pakeTHbIN komnnekc C-5 nmen psig HeAOCTaTKoB U
TpeboBan nosegeHnss gopaboTku nepeq nepegadven B Bovcka. BorckoBble mncnbitTa-
Hus cnuctembl C-5 6bInM NpoBeaeHbl B deBpane-mae 1963 roga. PesynbtaTthl npoBe-
AEHHOW BOMCKOBOW 3KCMyaTtauun nokasann, YTO BbINOSIHEHHbIE KOHCTPYKTUBHbIE
AopaboTkM ynyywmnm 6oesble N SKCNyaTauNOHHbIE XapaKTEPUCTMUKM CUCTEMBI, O4-
HaKoO HaOeXHOCTb BbINOSHEHUs1 6oeBoOM 3agadn pakeTHou cuctembl C-5 aBnsieTca
HegocTtaTouHon. B 1963-1964 rr. Ha nonuroHe ObiNM NPOBEAEHblI KOHTPOSIbHO-
cepuiHble nyckn 39 kpbinaTtbix pakeT C-5 ¢ uenblo NpoBepku COOTBETCTBUA UX Bpe-
MEHHbLIM TEXHUYECKMM YCIOBUSM Ha OTCTPen KOHTPOSIbHO-CEPUNHbLIX pakeT OT ce-
PUNHBIX NAPTUN.

Passutne cucrembl NPO n nouck Hanbonee adhdekTMBHbIX cnocoboB eé
NpPeoaoneHns NpMBOAUT K MbICIIM O CO3JaHUN CTPaTErmvyeckon KpbliaToOn pakeTbl.
MocTtaHoBneHue lpaBuTenbCTBa O CO34aHnK Takoro komnnekca mopckoro (MJ1 npo-
ekTa 667), so3agywHoro (TY-95) n cyxonytHoro 6asmpoBaHusa ¢ ganbHocTbio Ao 5000
KM BbIxoauT 1976 roga, a 20 masa 1980 roga Ha nonuroHe npoBefeH nepsBbiv NyCcK
cTpaternyeckon Kpbinatomn paketbl 3M25 komnnekca «<MeTeoputs.

B npoekT kpbinaton paketbl 3M25 Obinu 3anoxeHbl camble NepeaoBble naeun
N OOCTMXKEHUS HayKu N TeXHUKU Toro spemeHn. CkopocTb €€ noneta okosio 3000
KM/4ac Ha BbicoTe 22-24 KM, paguonornoLlarolimne rnokpbiTUe Kopryca, KOMMekc
cpencts npeogoneHusa PO, BkmwyawWwmn B TOM 4ucrie ByKCMpyeMyt NOXHYHO
uenb, NPOTUBOPAKETHLIM MaHeBpP — BCE 3TO MO3BOMSAN0 C 60MbLON HALEXHOCTLHO
npeogonesatb NBO npoTuBHUKA. Hanuyne cnuctembl HaBedeHUIO Mo KapTe MeCTHO-
cTn obecneymBarno BbICOKYO TOYHOCTb AOCTaBku Boenpunaca, B TOM YUCne U saep-
HOro, 4YTO BbIBOAMSO KOMIMIEKC B pa3psif BbICOKOTOYHOrO Opyxus. 3a nepuon ¢ mas
1980 no 1991 roga 6bino nposeaeHo 37 NyCcKoOB, HO HE CMOTPS Ha yCUnne NonuroHa,
KOMMSEKC Ha BOOPYXEHME MPUHAT He Oblin, Kak He NPOLUEeALLNA UCTIbITaHNS.

lMNepenoBble, yHUKANbHbIE KOHCTPYKTOPCKME peLLEHUS HE MOTfN Ka4eCTBEHHO
peanu3oBaTbCs B YCNOBUSX TOrO BPEMEHN.






UcnbiTaHns 6annmucTuyYeckux paker
MOpPCKOro 6asmpoBaHus

Mocne npoBedeHUss UCNbITaAHUA
nepBon aTtomMHoM O60oMObI M nepBbIX pa-
KeTHbIXx komnnekcoB B CCCP, crano sc-
Ho, 4To CoBeTtckuhn Cor3 oOTcTaet oT
CLWA B cpeactBax O0CTaBkU SIAEPHOrO
opyxus. Ctpaterndeckasa asmauna CCCP
yctynana aBvauun CLUA no ymcneHHocTH
N TEXHUYECKMM XapakTtepuctukam. Bme-
CTe C TeM, Cpean BeayLumx cneunanmcTos
Nno pakeTHOW TEXHMKM TOrO BPEMEHU npe-
obnagano MHeHWe, YTO AanbHOCTb none-

Ta GannMCTUYECKON pakeTbl orpaHMYeHa U He MoXeT npeBbiwaTtb 1000 kM. Ha atom
¢oHe npuvHUMaeTcs pelleHMe O MOPCKOM 6a3vpoBaHMM pakeTbl. Takoe pelueHue

PakeTHbI komnnekc -1

BbIBOAUIIO BannMCTMYECKYID UNU KpbifnaTyl pakeTy C aaepHbiM Goenpunacom u
AanbHocTblo norneta 300-600 KM B pa3pag CTpaTernyeckoro opyxus.

Eweé B 1949 roagy B 4-m HAN BM® 6bino paspabotaHo TT3 Ha npoekTnpo-
BaHWe An3eribHOM NoABOAHOM nogku (MPoekT [1-2), BOOpYXEHHON BannmncTuyeckumm
pakeTamn P-1. OgHako rabapuTbl pakeTbl, OnacHble B 3KCnyataumm Ha nogBogHOM
nogke KOMMOHEHTLI, a Takke HeobxoammocTb obecneveHnsa ctabunusauum pakeTbl
nepen ctaptom B TeyeHue 7-10 c okasanucb TEXHUYECKM HenpuemsiembiMn. [oaTo-

My MpeanoXeHne BOEHHbIX MOPSIKOB He
ObIno TOrga peanu3oBaHo, a paboThl
Hag 3TUM MPOEKTOM npekpaweHbl. Ho
WHMUmnaTmBHaa rpynna 8 4-m HAM BMO
npogosmkana paboTy Hag uaeen Boopy-
XEeHUs1 noABOAHLIX NOAOK Bannuctunye-
CKMMW pakeTamu.

Tonbko € nosiBNEeHnem manora-
GapuTHOM pakeTbl Ha BbICOKOKMMNALLNX
KOMMOHEHTax, pacCcYNTaHHOM Ha nofa-
BWXHbIA CTapT, NoABMNacb npakTuye-
CKasi BO3MOXHOCTb pa3spaboTkn 6Gannu-
CTUYECKOWN pakeTbl AaribHero AencTBus,

UcnbiTaHua pakeTbl
P-11®oM
Ha KavarLemcs
cTeHae



cTapTytowen ¢ nogsogHon nogkn. K 1952 r. mgea npmgaHna noaBogHbIM fofKam
NpUHLMNManbHO HOBOro 60eBOro KayecTBa 3a CYET BOOPYKEHUs Ux BannmcTnyecku-
MU pakeTamu obpena pearnbHble O4YepTaHUs M Hadvana akTMBHO BOMMOLWATLCS B
XMn3Hb. B 1952-1953 rr. B OKB-1 MuHuctepctBa BOOPYXEHUS NO4 PYyKOBOACTBOM
C.IN. Koponéaa 6bina co3gaHa paketa P-11 ons cyxonyTHbIX BOWCK. [abapuThbl, BeC 1
KOMMOHEHTbI pakeTbl MO3BOMSANN C HEKOTOPOM Moaudukaumen ncnonb3oBatb €€ Ha
noaBoAHOM nogke. Havyano cucrematMyeckmum KpynHomMacwTabHbIM UccrneaoBaHnam
n pabotam no npobnemam co3gaHUs KOMMNIIEKCOB OannMCTUYECKUX pakeT NoaBOA-
HbIX NOAOK ObINO nonoxeHo 26 sHBapst 1954 r. coBMeCTHbIM nocTaHoBneHnem LIK
KMNCC u CoBmuHa CCCP Ne 136-75 «O6 unccneposa-
HUM BO3MOXHOCTU MYCKOB OannmMCTUYECKMX pakeT C
noaBoAHbIX noaok, NpoBeAEHUN NPOEKTHO-
3KCNepMMeEHTanbHbIX paboT Mo BOOPYXEHUIO NOABOA-
HbIX N0OOK ©annMcTU4eckuMn pakeTamu farbHero
gencteBuss M paspabotke Ha 6ase 9atmx pabor
TEXHUYECKOro NpoekTa OonbLLIOM NOABOAHON NOAKM C
peakTUBHbIM BoOOpyXeHuem» (Tema «BonHa»). Co-
BEPLLUEHHO CEKPETHOMY pPaKETHOMY KOMMIIEKCY Mpu-
ceounu kog [A-1 (8K11l). C uenbio HapaboTKm akcne-
pUMeHTanbHbIX AaHHblix B HWK-88, B KOTOpBLIN
CTpykTypHO Bxoamno OKB-1, 6bin BbINOMHEH MyCK pa-
KeTbl U3 LaxTbl CneynanbHOW KOHCTPYKLUMU, KOTOPbIN
3aKkoHuunca Heygaden. PakeTa, 3akpennéHHas B Lax-
Te, OT paboTbl ABuratensa paspywunacb u cropena.
PaspaboTka komnnekca 6bina pasgeneHa Ha ase oye-
peaun. [epBas, a3KcnepumeHTanbHasi, npegycmaTpu-
Bana gopaboTKy yXe CyLeCTBYHLMX UN CTPOSLLNX-
Csl NOABOAHbIX NIOAOK ANs nycka MoanuLmnMpoBaHHbIX
pakeT kracca «3emns-zemns» P-11 M3 nogBoaHOro
nonoxeHna (komnnekc -1). Bropyto oyepeab (nyck nu3
noaBOLHOrO NnonoXxeHust) 6ecnokomna TOYHOCTb nona-
AaHNS B 3adaHHbI KBagpaT, MOCKOSIbKY CTapTOBMKU
n3-3a HECOBEPLLUEHCTBA HaBUIALMOHHOM TEXHUKU He
MO 3an0X1UTb UCTUHHbIE KOOPAWHATbLI MecTa cTap-
Ta B 3apaHee noarotaeBnMBaemble GannucTukamm
pac4yéTbl 1 Tabnuubl. Ha HazeMHOM nonuroHe o06bIYHO
Tpyaunacb Lenas KoOMaHga reogesuctoB, KOTopble
TOYHO NMpMBSA3bIBaNyM K reorpadomMyeckmm KoopanHaTtam MeCcTo cTapTa, NpoCYUTbIBanm
HanpaeneHue cTpenbbbl N C TOYHOCTBIO 4O METPOB AOKNaAbiBanu nocne nycka oT-
KNOHEHUs1 TOYKM NafeHns OT pacy€THOW. A Kak 3TO caenaTb B LUTOPMOBOM Mope?
Mpn cornacoBaHun nnaHa-rpaduka BbIMOAHEHNSA OMbITHO-KOHCTPYKTOPCKNX paboT
9KCMepMMEHTanbHY0 YacTb pasgenunu Ha Tpu aTana. lNepBbin aTan 3aknoyancs B
npoBepKe BO3AENCTBUS CTApPTYIOLLEN pakeTbl Ha KopabenbHble KOHCTPYKUMM Henog-
BM)KHOIO HA3eMHOro cTeHaa, NpeacTaBnsoLero cobon BEPXHIOK YacTb OrpaxaeHus
pybkn nogsogHon noaku. o mepe roToBHOCTU YepTeXM nepenaBanncb B NPOM3BOA-
cTBO 3aBoaa «Cynomex», rae B Havane 1954 r. Gbinn M3roToBNeHbl 3NEMEHTbI He-
NnoaBWXHOro cteHaa. JleTom rotoBble y3nbl NepeBeanu Ha Tepputoputo ocyaapcT-
BEHHOro LeHTpanbHoro nonuroHa KanyctnH Ap (HadanbHWK NONMUroHa — reHepan
B.N. BoaHiok). CTeHa cOCTOosiN M3 NYCKOBOW LWAXThbl U KOHCTPYKUMW OorpaxKaeHus pyo6-
KN C MMuTaTOpamMmn BbIOBWXKHBIX YCTPONCTB M nepuckonoB. OH BOCNpPOM3BOAWI TeX-
HUKY NnogbEMa pakeTbl Ha BEPXHWUA Cpe3 LaxTbl AN Nycka U3 HagBOAHOMO MOnoXxe-



Hua. C 9TOro HeNnoABWXKHOIO CTeHAa B CeHTsA0pe-okTsibpe 1954 r. 6binmn ocyLecTs-
neHbl nepBble Tpy nycka P-11. 3aTeM COCTOANCS nNycK U3 HaKMOHHOW HEeNogBUXHOM
WaxTbl. OTUX NycKoB ObINO [OCTATOYHO, YTOObI Yy6eanTbcd, YTO MakeT NoABOOHOM
NOAKM BblOepXXMBaeT OrHEBYIO CTpyto ABuratens. Bropon atan — otpaboTtka ctapTta
pakeT CO LUTaTHOM MYCKOBOW YCTAHOBKW C CUCTEMOW KpensieHUsl pakeTbl NOABUXHbI-
MU 3axBaTaMu B YCMOBUSIX UMUTaLMM Kavyku kopabnsa u BONHeHUs mopsa o 5 6annos
N ncnonb3oBaHnem 6onee coBeplleHHOro kadatowerocs cteHga CM-49. B anpene
1955 r. cteng 6bin cMOHTMpoBaH Ha nonuroHe KanyctnHom Apy. CteHa npencrtas-
nan cobon BepTUKanbHYHO LLAXTY C KOMMSEKCOM HeObXoaAnMbIX cucTeM 1 Nprubopos.
OaHMM 13 CroXHeWLWwnx BOMpOCOB cTano obecnedyeHve kadaHus Takoro AOBOSIbHO
TSDKENOro COOPYXEHUA, NMPUYEM C HEOOBXOOMMbIMM NapameTpamMum — amnanTygon m
nepuoaoMm, aHanormyHbiMm Tem. 25 masa Ha cteHge CM-49 B cooTBeTCTBUMM C MpPO-
rpammoin. lNMporpamma yuuTbiBana MHTEpechbl BCEX YYaCTHUKOB TEMbl U npeagycmar-
puBana 3a CY4ET nocnenoBaTeNbHOrO YCNOXHEHNS YCNOBUIA cTapTa 3a 12 nyckoB pa-
KeT oTpaboTaTb BCe 3feMeHTbl KOMMMekca, YToObl K OCEHUM BbINTU Ha NETHO-
KOHCTPYKTOpPCKME ucnblTaHnsa ¢ nogsogHown nogku. MNMocne 11-tm nyckoB pakeT (30
nions 1955 r.), n3 kotopbix 661510 10 ycnewHblx, FocyaapcTBeHHAst KOMUCCUS NPUHSA-
na pellueHne o nepexoae K TpeTbeMy aTarny — UCMbITaHUIO Ha MOope.

B panbHenwem 6bina nposegeHa (OKB 1, Begywmnn KOHCTPyKTOp [lonkos)
MoaepHusaums paketbl P-11 gnsa mopckux ycnosun. Paketa P-110M (8A61DOM) uns-
Ha4anbHO Oblna npeacTaBneHa B ABYX BapuaHTax: C OCKOMO4YHO-doyracHon 6oeBon
4YacTblo N C A0EPHON rONIOBHOM YacTbio. [pyMeHeHne NErkux u NpoYHbIX MaTtepua-
NOB MO3BOSNUIIO CHU3UTbL Maccy pakeTbl 40 5,5 T. KOHCTPYKTUBHO OT CBOEro npoToTu-
na paketa P-11®M oTtnnyanacb HanMunem npmcnocobneHnin, BOCNPUHUMAaBLUNX Ha-
rPy3Ky KOPCETHOro YCTPOMCTBA MYCKOBOW YCTaHOBKW, W cpeacTtB obecnevyeHus
repMeTmsauumn npubopHOro U ABUraTefNlbHOr0 OTCEKOB, a TakkKe U3MEHEHHOW cucTte-
MOW ynpasneHus, kotopas obecnevvsana Npuém AaHHbIX Ha MyCK U3 HaBUraLlMoH-
HOW CMCTEMbI NOABOAHOW NMOOKN.

K 1960 rogy, korga Ha 60eBoM AexypcTBe He Oblfo eLé HU O4HOM MEXKKOH-
TUHEHTanNbHOM 6annMCTUYEecKon pakeTbl, Ha BoopyxeHun BM® Haxogunocb 6onee
10 nogBoaHbIX nofok npoekta 611 AB ¢ aByms paketamm P-11PM un npoekTa 629 ¢
TPEMs pakeTamun B Kagou. PakeTbl Hecnu aaepHbii 6oenpunac MowHocTbio 10 KT,
AanbHOCTbIO cTpenbbbl 4o 150 Km.



B T e BpemMs Ha BOOpyXeHWe npuHuMaeTcs rnepsas Kpbinarasa paketa [1-5
MOpCKOro 6a3npoBaHnst KOHCTPYKUMKM Yenomea (6onee nogpobHO 0 €€ ucnbITaHnsax
Ha NonuroHe B pasgene «Heys3BUMbIX Lienen HeT»).

Mpn ganbHocTAX cTpenbbbl 4o 650 kM, pakeTa pasBMBana CKOPOCTb OKOJS0
380 m/c n Hecna saepHbIn 3apsa MoLwHOCTLIo 200, a 3atem 650 KT. Takasa cBepx3By-
KoBas pakeTta, netsuwas Ha manon (okosio 500 M) BbICOTE M UMeNa pearnbHyH BO3-
MOXXHOCTb npeogoneTb NBO CLUA Toro BpemeHn n HECOMHEHHO siBNsnacb crpaTe-
rMYECKUM OPYXMEM.

Cxema pakeTHOro komnsekca fi-2

Cama pakeTa npeacrtaeBnsna cobor KauyeCTBEHHbIN CKa4yoK B
pa3BUTUN OTEYECTBEHHOIO PAKETOCTPOEHUS. JTO CBA3aHO, B NEPBYHO
oyepeb, C YCTPOMCTBOM aBTOMATMYECKOro packpbiBa Kpbina, npume-
HEHHOro Bnepsble, MPEeUnU3MOHHOM aBTOHOMHOW CUCTEMOW Yyrpasne-
Hus, obecnednBaroLen MOSHYD aBTOHOMHOCTb MoJSieTa C OTKIOHEHMU-
€M Ha MakcumarnbHble OanbHOCTU He XyxXe, YeMm y Bannuctmyeckon
pakeTbl. TO ecTb, y>Ke Toraa Obin peanu3oBaH NPUHLNMN «BbICTPENUS U
3abbin».

CeungetenbCctBOM noHuMaHuna pykosoactsom CCCP nepso-
CTENEHHON BaXXHOCTU COBEPLLUEHCTBOBAHUN PAKETHOrO OPYXUSA SBIIS-
HOTCS UCMbITaHUA pakeTHoro komnnekca [-2 ¢ paketon P-13. NcnbiTa-
HUA Hayanucb cpasy e Mnocrne MpuHATUS Ha BoopyxeHue BMO
pakeTbl P-11®M. B kOpoTKui CpokK, BCEr0O HECKOSbKO MecsaueB, Nonu-
rOH OCBOWIT CITIOXKHbIM PaKETHbIN KOMMMNEKC U NOArOoTOBUIICA K UCNbITa-
HuaMm pakeTbl P-13. bbinn nogrotoeneHbl 6oeBble pacyeTbl Ans pabo-
Tbl C pakeTom M  KOMMSIEKCOM Ha3eMHoro obopyaoBaHus,
noaroToBneHa craptoBasd nosvumd, 6oesBble NOnst U N3MepPUTENbHbIE
cnyx06bl. 3HaUMTENbHOE MECTO B NMOArOTOBKE K MCMbITAHUAM OTBOAM-
nocb paspaboTke MeETOAUK NPOBEAEHNSA UCMbITAHWUIA, NITAHUPOBAHMUIO U
Mepam 6e3onacHOCTU Npu npoeeaeHUn paboT. HoBbIN pakeTHbIN KOM-
nnekc, paspaboTtaHHbin CKB-385 (maeHbii koHcTpykTOop MAKEEB
B.l.) npegHa3sHavancs ans 3ameHbl komnrekca ¢ paketon P-110M un
BbIFOAHO OTNMYancs OT HEro CBOMMW KOHCTPYKTUBHbIMW OCOBEHHO-
CTAMU M XapaKkTepucTukamu (HacocHas cuctema nogayv Tonnuea
agyma THA, pynesble NOBOPOTHbIE KaMepbl, Haa4yB TONMMBHbLIX 6a-
KOB OT rasoreHepatopoB, paboTallmx Ha OCHOBHbIX KOMMOHEHTax
Tonnmuea, bonee kanopunHoe TOMNMBO, OTAensiemasa 6oeBasi YacTb U
T.A.). JIETHO-KOHCTPYKTOPCKME UCMbITaHUA pakeTbl P-13 Havanuch B
nioHe 1959 roga n BkNouMnn B cebs ABa nogaTana: UCnbITaHUS pake-
Tbl P-13 ¢ nyCKOBOro yCTpomMcTBa Npu rnyckax ¢ HENOABWMXHOIO CTeHAa;

PakeTHas
waxTa c P-13

Paketa P-11®PM (BuAaeH nosic Ansi <KKOPCETHOro» yCTPOMCTBA NYCKOBOMW YCTaHOBKM)



ncnbITaHus pakeTbl P-13 co cneuyuanbHOM rofIoBHOM YacTbio C KavaroLlerocs creHaa,
UMUTUPYIOLLErO Kayky NoaBOAHOW Noakun npu ctpenbbe ¢ noBepxHocTn mops. K mo-
MEHTY MPUHATUS pelleHnsa o co3gaHum komnnekca -1 8 CCCP cnoxunucek npegno-
CbIfiKM B NOnb3y Bbl6opa 6annncTMyeckon pakeTbl MMEHHO Ha XXWAKOM TOMMMBE: Cy-
LLIECTBEHHbIN NPOrpecc B XXMAKOCTHbIX pakeTHbIx asuratenax (PKPL) ¢ npumeHeHnem
BbICOKOKUMALLMX KOMMOHEHTOB TOMJN-
Ba, OTCYTCTBME HA TOT MOMEHT MNpu-
eMneMbIX pes3ynbTaTtoB MO CMeCeBbIM
TBEPAbIM TOMNSIMBaM, a TakXke COmnoc-
TaBMMOro nporpecca no Macce W
MOLLHOCTK 60EeronoBoK, Macce n Tou-
HOCTU CUCTEM yrnpaBneHus, 6opToBbIX
rmponpubopoB, N0 HaBUrauMOHHOMY
obecneyeHuto 1 T.4.

C unioHsa 1966 no anpenb 1967
roga Ha nonuroHe Obinn NpoBeaeHbl
COBMECTHbIE UCMbITaHNA pakeTbl P-27
komnnekca [-5. NcnblTaHus npoBoaun-
ANCb C LENbi MNPOBEPKM TaKTUKO-
TEXHUYECKUX WU IKCNyaTaLMOHHbIX
XapakTepUCTUK pakeTbl U OTAEeNnbHbIX ABapuitHbIn c6poc pakeTbl P-27
3MIEMEHTOB KOMMJIEKCAa Ha COOTBETCT-
Bne TT3 BM® npu ucnblTaHMsX B Ha-
3€MHbIX YCroBusaX (C HA3eMHOro CTEH-
na). B nepvog nogrotoBkM K
ucnoitanmam B MUK 6bina obopyno-
BaHa TexHMYyeckas no3vuusi, a Ha
nnowagke yCTaHOBMNEH Ha3eMHbIN
CTeHA, NpeacraBnAwoWNM cobon wax-
Ty NOABOAHON NoAKK, ¢ 0bopyaoBaHu-
em obcnyxuBaHus. [lepeg Havanom
NEeTHbIX UCMbITaHUA N NpU Nepexoae K
UCNbITAHUSIM amMNynM3MPOBaHHbIX pa-
KeT NpoOBOAUNNCH CTbIKOBOYHO-
OTnagouYHble paboTbl ¢ rabapuTHO-BECOBbLIM MakeToM pakeTbl. ManorabapuTtHasa og-
HOCTyneH4yaTasa 6annuctmyeckass amnynuanpoBaHHasa pakeTta P-27 co cneumnanbHON
6oeBon vYacTbio PA-15 npegHasHadeHa ans ctpenbbbl N0 HAa3eMHbIM LEeNaM U3 noa-
BOOHOrO MOJSIOXKEHUA NOABOAHOW NoAakW. [Ans auraTeribHOM YCTaHOBKU MPUMEHEHO
HOBOE BbICOKOI(EKTMBHOE COHETAHME KOMIMOHEHTOB TOMSIMBA - a30THbIN TeTpakcua
N HECUMMETPUYHLIN aumeTunrngpasud. C uenobto obecneyeHns manbix rabapmToB U
MOBbILIEHWS 3KCNyaTaLMOHHbIX KA4eCTB B pakeTe NPUHATHI HOBbIE peLleHns: ABura-
Tenb, paboTaloLwmin No 3aMKHYTOMN CXeMe, PacnofnoXeH HenocpeacTBEHHO B Bake ro-
ptoyero; nonycgepudeckoe BepxHee aHuwe 6aka okMcnuTens OgHOBPEMEHHO SBMS-
eTCcs KopnycomMm npubopHOro otceka; 6opToBasd cuctema ynpasfieHUsI BbIMOSIHEHA B
MOHOBIOYHOWN KOHCTPYKLMM; 3anpaBka pakeTbl KOMNOHEHTaMu TONnMBa 1 amnynmsa-
LUMs ee NpoM3BOAATCA Ha 3aBOAe M3roToBUTENeE; oTaeneHne BOeBon 4acTu ocylie-
CTBISIETCA 3a CYET IHEPrMM BO3ayxa, 3aKO4YEHHOro B repMeTM4yHoM npnbopHOM OT-
ceke. Paketa P-27 paspabotaHa konnektmBamu KBM (IMaBHbIM KOHCTPYKTOP
MakeeB B.l1.), HWWA (maBHbin koHCTpykTOp CemmnxatoB H.A.), KBEXM (ImaBHbIN
KoHCcTpykTOop McaeB A.M.). Ha ncnbitaHusa Obinn noctaeneHbl U OTCTpensiHbl 17 pa-



KeT P-27, n3 kotopblx 5 nocrnegHuUx pakeT 3anpasrfeHbl U amnynM3npoBaHHbl Ha 3a-
BoAe-usrotosutene. [ns npoBegeHMs UCMbITaHUI aMMynM3MpoBaHHbIX pakeT Bbina
obopynoBaHa TexHuyeckas no3vums. MicnoitaHua nogreepamnmn paboTocnocobHOCTb
N HaleXXHOCTb Y3r10B, arperaTtoB 1 3N1IEMEHTOB pakeTbl NpWU cTapTe U B NoneTe Ha rno-
NNTOHHbIE OAnbHOCTU W COOTBETCTBME 3aNOXeHHbIX MPW KOHCTPYMpOBaHWW napa-
MeTpoB pakTudecknm. [ns 3a4eTHbIX UCNbITaHMK pakeTa P-27 Obina nepegaHa Ha
nonuroH BoeHHo-Mopckoro ®rnoTa, rge ycnewHo npoluna 3ayvyeTHble UCMbITaHUS B
okTabpe 1967 roga w lNocTaHoBNeHMEM npaBuTenbCTBa B UOHe 1968 roga Obina
npuHaTa Ha BoopyxxeHue BoeHHo-Mopckoro ®dnota. 3a ycnelwHoe npoBegeHne uc-
nbiTaHnM pakeTbl P-27 rpynna ocuvuepos Obina HarpaxgeHa opaeHaMmu 1 Megansmu.

B 1969 rogy Ha nonuroHe Havanucb UCMbITaHUS BTOPOW pakeTbl P-27M.
[ns noarotToBKM K NPOBEAEHUIO UCNbITAaHUW pakeTbl P-27M Ha nonuroHe ¢ asrycrta
1968 roga 6binn pasBepHYTbl CTPOUTENbHbLIE, MOHTaXHbIE, OTNaA0YHbIE U PEMOHT-
Hble paboTbl HA TEXHUYECKOW, CTAPTOBOM NO3MLNKK 3anpaBOYHbIX nnowaakax. B pe-
3ynbTaTte aTnx paboT, nocne nposBefeHUsT NPUMEPOYHO-OTNIaA04HbIX UCMbITAaHWUN, B
Hos6pe 1969 roga noavuumn GbinyM roToBbl AN NPOBEAEHUS UCMbITAHWUA pakeTbl. B
KOHUe Hosibpsa 1969 roga Ha nonuroH npubbina nepsas paketa P-27M. Paketa
npegcraenseT cobon ABYXCTyneH4yaTyo amnyfiM3MpoBaHHY XXWOKOCTHy 6annu-
CTUYECKYIO paKkeTy C OTAensemMoun rofloBHON 4YacTbio. KOMNoHeHTaMn Tonnuea pake-
Tbl ABMAOTCA HECUMMETPUYHBLIN OUMETUNTMOPO3NH U a30THbIM TeTpakcng. KoHCT-
PYKTUBHbIMU OCOBEHHOCTAMM pakeTbl ABMAITCA: pa3MeLLeHme OCHOBHOMO ABUraTens
| ctyneHun B 6ake roptoyero | ctynenu, a gsuratens Il ctyneHu - B 6ake okucnutens |
CTyneHn; Hanunyme B cucteme ynpasnenus bLIBK naccuBHoro camoHaseneHus. lpo-
rPaMMON COBMECTHbIX MCMNbITAHUA NpeaycMaTpuBanocb NpoBeAeHUe Ha MoNnuroHe
nyckoB 21 pakeTbl (U3 HUX 10 HeaMnynM3MPOBaHHbIX).

B 1969-1970 rogbl Ha nonuroHe 6bin npoBeaeH otctpen 80 HeynpaBnsieMbIX
TBEPOOTOMNMBHbLIX pakeT npoTuBonogodHoro komnnekca PlIK-1 "Buxpb" ¢ uenbto
cocTtaBneHuss Tabnuy ctpensbbl. [Npu nogrotoBke K mMcnbiTaHusM 6bin NpoBefeH
MOHTaX NyCKOBOW YCTaHOBKM, 00y4eHne BoeBbixX pacyeToB, pa3paboTaHa meToanye-
cKasi U aKcnnyaTtauMoHHasa AOKyMeHTaumda. Ha nonuroHe nposoamnacbk cbopka, TeM-
nepupoBaHue 1 NyCKN pakeT C NpoBeAEeHNEM MPUCTAPTOBLIX U BHELUHETPAEKTOPHbIX
namepeHun. lNo pesynbtatam matemaTtu-
Yyeckon 06paboTkM ONbITHOrO MaTepmana B
deBpane-Hosbpe 1970 roga 6bin npose-
AeH 6annuctnyeckuin aHanus u cocTaene-
Hbl Tabnnubl cTpenbObI.

OQHUM M3 HOBbLIX HarnpasfeHun B
OeATenbHOCTU NonuroHa ¢ cepeguHbl 80-X
rogoB CTanu OMbITHO-UCMbITATENbHbIE pa-
00Tbl, NPOBOAUMbIE C Uenblo OTPaboTkM
KOHCTPYKUMN N anropuTMOB YynpaBneHus
YBbB. B nepuog ¢ 1984 no 1992 rogbl nyc-
kKamun cneuHocutenen K65M-P B nHTepe-
cax BM® 6bina npoBegeHa netHas oTpa-
6otka YBb no Teme "Oan". [lpu
UCMbITaHMAX MO AAaHHOW TeMe peluanucb
cnefywowne 3afayn: npoeepka U noa-
TBEPXAEeHUe paboTocnocobHOCTU Kopnyca

MpoTnBOoNnoao4HbLIN KomMnnekec Buxpob



YBb; npoBepka n noarBepxgeHne paboTocnocoOHOCTM ABUraTeNibHOM YCTaHOBKM;
noaTBepXaeHne npaBuUibHOCTU B3aMMOOEeNCcTBMA OOPTOBOW annapatypbl CUCTEMBbI
ynpasneHus asuraTesisHON yCTaHOBKMW; onpeaeneHne, nogTBepXXaeHne n yTouHeHme
aspogmHamudeckux xapakrepuctuk YBB, rasoguHamunuveckux xapaktepucTuk, ad-
(PEKTMBHOCTM OpPraHoOB ynpasreHus; NOATBEPXKAEHNE U YTOYHEHNE PEXUMOB TEMOo-
3alUMTHOrO NOKpbITUA U Koprnyca YBb; BoccTaHOBNEHNE KMHEMATUYECKUX napameT-
poB aswxeHus YBb n cpaBHeHMe ux ¢ pacyeTHbIMU 3HAYEHUAMU; NOLATBEPXOEHUEe
paboTocnocobHOCTM BOPTOBLIX anNropuTMOB HOPMUPOBAHNSA NPOrPAMMHON TPAEKTO-
pun; oueHka rpaHuy paboTocnocobHOCTU pafMOHaBUraLMOHHOM CUCTEMbI C 3adeu-

CTBOBaHMEM 1 Be3 3a4enCcTBOBaHUS YyCTPOMCTBA NnasmMoralleHust; nonyyeHne onbiT-
HbIX JaHHbIX MO NapamMeTpamM nnasmbl B 3aBUCUMOCTM OT yrroBoro aswkeHus Ybb,
paboTbl ABMraTenbHON YCTAHOBKM W YCTPOWCTBa Nna3MoralleHus; oueHka addek-
TMBHOCTW YCTPOMCTBA Nna3MoralleHus.

OpgHoBpemeHHO ¢ ucnbiTaHnamm YBb no teme "OBan" B nHtepecax PBCH
nposogunucb ucneltaHns Ybb no teme "OcHaweHune-8". J1eTHO-KOHCTPYKTOpCKue
ncnoitanms Ybb no gaHHom Teme NpoBOAUNUCH C LIENbI0 OTPabOTKN 1 NPOBEPKN pa-
60TOCNOCOBHOCTM B NETHLIX YCIOBUSAX KOHCTPYKUMM Kopnyca 6oeBoro 6roka B pe-
Xnmax, 6nmskmx K akcnepmMmeHTanbHbIM. [1py ucnbiTaHNAx B6bInn NONyYeHbl OMbITHbIE
AaHHble ONS onpefeneHnst NeTHO-TEXHUYECKNX xapaktepuctuk YBb no napametpam,
XapakTepuaylwmum: paboToCnoCOOHOCTb KOHCTPYKUUW U3AENUN; ANHaAMU4YecKue,
GannucTuyeckne, aspoaMHaMMYecKme XapakTepUCTMKKU, YHOCa Tenno3almTHOro no-
KpbITMS HaKkoHe4YHuKa, 6OeBON NOBEPXHOCTU KOpnyca U aspoauHamMnUyeckoro ctabu-
nunsatopa. Kpome Toro, 6binv npoBeaeHbl AOMNOMNHUTENbHbIE SKCMNEPUMEHTbI: MO OT-
KNOHEHMIO cTabunuaaTtopa; MNPUMEHEHNIO HOBbIX TEMNMO3aLWMUTHBIX  MOKPbITUN



N3Oenvsa; yCTaHOBKM aspoanHamuyecknx pynen. B ganeHenwmnx nenoitaHnax Ybb B
HaTypHbIX YCMNOBUSX MpoBepsAnacb paboTocnocobHOCTb U 3PPEKTUBHOCTL OTKIIO-
HAEeMbIX a3pOANHAMUYECKNX pYynen.

NcnbiTtaHms cpeacTtB ©oeBoOro ocHaweHus ans 6annnMcTUYecKknX

pakeT Mopckoro 6asnpoBaHus
TexHn4yeckumn nporpecc B obnactu CcOo34aHn4 OannMcTudeckmnx pakeT MOPCKOro
06asnpoBaHNa U HaBUraumoHHOro ob6opyaoBaHWA MOABOAHbLIX NOAOK 3HAYMTENBbHO
NMOBbICUIT TOYHOCTb CTpeJ'Ib6bI.
CyLwecTBEHHbIN BKNag B Benu-
Y/HY NMpoMaXxa CTalio BHOCUTb HE

UcnbiTaHus paKeT MOPCKOro GaSMPOBaHMﬂ

COBEPLUEHCTBO KOHCTPYKLNN
OoeBoro 0Ornoka, KayecTBO €ero
Tenno3almnTHOro NOKPbITUS

(T3IT). B aton cBs3m ¢ koHua 70-
X rogoB Ha NOSIMrOHEe HaYMHaKoT-
Csl UcnbiTaHMs cpencts 60eBoro
OocHalleHusa BannncTuyecknx pa-
KeT Mopckoro 6asnpoBaHus.
C 1977 rona B pamkax Te-
Mbl  «bapxaH» npoBogunacb
NEeTHO-KOHCTPYKTOpCcKaa  oTpa-
6oTka 60eBbix 6NOKOB ANA pakeT Mopckoro 6asmpoBaHus. Pelanucb BONpochbl OT-
paboTkn n Bbibopa matepmanosB T3l1, co3gaHMe NPOEKTHO-KOHCTPYKTOPCKOro 3age-
na, NPOBEPKM MPaBUIbHOCTM TEXHUYECKMX pPeLleHnin no KoHCTpykuuam Bb. MNpose-
AeHo 6onee 70-u nyckoB. B npegernbHbIX ycrnoBusx 60eBOro NnpyMeHeHnsa npoLum
npoBepky okono 250-Tn o6pasuoB U MPUHATBI HA BOOPYXEHWe 5-Tb TMNOB GOeBbIX
©GnokoB Ansa 5-Tn NokoneHus 6anMCTUYECKNX pakeT Mopckoro 6asnpoBaHus.

K cepenuHe 80-x rogoB nepBOCTENEHHY BaXXHOCTb NpuobpeTtaet 6Gopbba C
yAapHbIMW aBMaHOCHBIMU FpynnaMmm BEPOSATHOrO NPOTMBHUKA. Tonbko B 60eBOM CO-
ctase BMC CLLA B T0 Bpemsi Haxogunocb 6onee gecsatka Takmx rpynn, Kotopble ae-
MOHCTPUMpPOBANnun BOEHHYIO CUIYy BO BCeX Toukax MmMpoBoro okeaHa.

[ns 6opbbbl C yaapHbIMM aBMAHOCHbLIMU FpynnaMm HeobxoanumMo 6bINo BbICO-
KOTOYHOE OpyXune mMopckoro 6asmpoaHus. C aTon Lenblo [ocyaapCTBEHHbIM pakeT-
HbiM LeHTpam «Kb mnm. B. . MakeeBa» B Hayane 80-x rogoB 6biy1 CNPOEKTUPOBAH U
co3gaH ynpaensiembin 6oeson 6nok (YBB) ona 6annuctudeckon pakeTbl MOPCKOro
6asupoBarus. C 1984 roga Ha NONUroHe HavaThbl €ro UCMbITaHNA CHavyana B pamkax
nccnenoBaHus, a 3aTeM B paMKax OMbITHO-KOHCTPYKTOPCKON paboThbl.

MepBbI B MUpe ynpaBndembin 60eBon 6ok Obln OCHaLLEH aBTOHOMHOW CUC-
Temon ynpasneHuna ¢ BLIBK, cuctemon HaBegeHus no penbedy MecTtHOCTU, ABuUra-
TEeNbHOW YCTAHOBKOMW C ABuratenamun ynpaenexusi. Mven Bec un rabaputbl comsme-
pumMble ¢ 60eBbIMK Bnokamu cpeaHero knacca. Ynpasnsgembii 610K Npy UCNbITAHUAX
Ha cTpaTermYecknx AarlbHOCTSX B YCMNOBUSIX PABHMHHOM MECTHOCTM Ha CKOPOCTAX
BXO4a B BepxHMe cnoun atmocdepbl 6rM3KkMX K NepBOM KOCMUYECKOWN, nokasan Tou-
HOCTW BbIBOASALLMNE €r0 B KITACC BbICOKOTOYHOIO OPYXMS.

Bbbino nposegeHo 6onee 20-tn nyckoB YBB, nonyyeHbl OTnn4YHble pesynbTra-
Tbl, OQHAKO ero ucnbiTaHna Obiny npekpaileHsl B 1992 rogy B CBA3W C pa3Basiom
CCCP. Ho go cux nop, 3anoxeHHble B ynpaBnsembii 60eBon 610K Hay4YHble, KOHCT-
PYKTOPCKME N TEXHOMNOIMMYECKME peLUeHnss ABMASOTCA YHUKaNbHbIMU U HE NPEB30N-
AEHHbBIMWN.






WcnbiTaHuA peakTUBHOW apTunnepum

B nocneBoeHHble roabl Ha BoopyXeHne CoBeTckon ApMunM NOCTYNUMAN HO-

Bble cucTeMbl peaktnsHon aptunnepun bM-20, BM-14, BM-24 n gp., koTopble nme-
nn 6onee BbICOKYKD Ky4HOCTb, GOMbLUY0 AanbHOCTbL CTpenbbbl U 6onee MOLLUHbIN
PeaktuBHas cuctema BM-14 6oeBon 3apsa. HaumHas ¢ 1949 ropa

Ha MOMUIOHe NpPOXo4AT  MCMbITaHUA

NnoYTM BCE CUCTEMbl peakTUBHOW ap-

Tunnepun. o 1953 roga uvcnbiTaHus

CUCTEM [MONEBON pPEeaKTUBHOW apTu-

nepvn nposoaun otaen (HavanbHWUK

oTAena WHXeHep-nonkoBHUK POKMH

M.®., a 3aTemM MHXeHepP-NOAMNONKOBHUK

ByHuH) 1-ro ynpasneHnus, a ¢ 1953 ro-

Aa otgensl 2-ro ynpaeneHus. bbinu

obopyaoBaHbl CTapToBasi U TeXHU4Ye-

cKkas nosuuusa AN UCNbITaHUA peak-

TMBHbIX CHapagoB. B parioHe ctapToBon no3nuumn Gbinv pasBepHyTbl CHavana go-
TOTeo4oNUTHble, a ¢ 1954 roga KMHOGOTOTEOOONUTHLIE, a TaKKe cpeacTBa npu-
cTapToBbIX M3MmepeHu. B 1949 rogy Ha nonuroHe npoxogunu otpaboTky cHapsbl
M-13YK, M-31YK wnmetowme ynyylleHHyo Ky4HOCTb. PeakTuBHble cHapsaabl Tuna M-
13 n M-31 npeactaBnsAT cobon cHapsabl, nmewwmne 60eBy0 4YacTb, B KOTOPOW
pa3smellaeTca 6oeBov 3apsa U B3pbiBaTenb, ABUraTeslbHYH0 YCTAHOBKY, COCTOSLLYIO
N3 Kamepbl CropaHusi, BHYTPU KOTOPOW HaxoauTcHa TBepaoe TOMMMBO, U PeakTUBHOIo
conna. Crtabunusauma cHapsgoB B MoreTe OCYLWeCTBNAETCA 3@ CYET XBOCTOBbIX
ctabununsatopoB. B xoge vcnbitaHun 6bino peweHo MHoro npobnem, Kotopble no-
cnyxunu éorateiM Matepmanom gns paspaboTkn HOBbIX 06pa3LoB BOOPYXeHUd. 3a
BpeMsi UcnbiTaHun 6bino otcrtpensHo 6onee 4500 cHapsgoB M-13 n 6onee 1500
cHapsgos M-31. [anbHenwum passutmem cuctembl bM-13 n BM-31 aBunacb cuc-
Tema BM[-20, cHapsaabl KOTOPOK BbINM NOCTPOEHbI MO TOW XXE CXeME, O4HAKO UMENn
3Ha4YUTENbHO OOMbLUYD OANbHOCTb M JYYLWY KyYHOCTb CTpenbbbl. Ha nonuroHe
cuctema bM-20 npoxoguna Bce-
CTOPOHHWE UCMbITaHUS, Ha4YnHas C
1950 roga. 3a BpeMs UCNbITaHUN
ObIno otcTpenaHo 1500 cHapsgos.
PeaktvBHble cuctembl BM-14 1 BM-24,
Ha4yano ucnbITaHUA  KOTOPbIX Ha
nonuroHe otHocutca K 1950 roay,
nMmenun TypbopeakTMBHbLIN CHapsA4.
CHapsgbl He umenu onepeHusa u
ctrabunusauma  ocyuwecTensanach
nyTeMm npuvaaHnsa cHapsgam Bpa-
LwaTenbHOro  ABWXKEHUS  BOKPYr
NpPOAONIbHOM OCK 3a CYET KOCO nocTaBfeHHbIX conen. CHapsaabl 3TUX CUCTEM UMENn
3Ha4YuTeNbHO BONbLLUYIO AanbHOCTL NOSieTa M NyYLWy KY4YHOCTb. 3a BpeMs UCnbITa-
HUM 6biNno oTtcTpensHo ©6Gonee 2000 cHapsagoB. [IpsIMOTOYHbIE  BO34YLLHO-
peakTUBHblE CHapsAbl NPOXOAMNN UCMBITAHUSA Ha MONUIoOHEe C Uenblo co3gaHus no-
NeBOro peakTUBHOrO CHapsga CO CBEPX3BYKOBbIM BO3YLUHO-pEeakTUBHbIM ABUraTe-
fieM N NopoxoBbIM yckopuTenem. cnblTaHna npoBoguMnncb, HadnHasa ¢ 1955 roga.
Bbino otctpensaHo 6onee 50 cHapsagoB M NonyyeH ©ONbLUOW OMbITHBIA MaTepuan.

PeakTtuBHas cucrema bM-20



PeaktuBHas cuctema bM-21

CHapsag nmen 6onbluyto AanbHOCTb NorfeTa, OAHAKO XapakTepUCTUKU paccenBaHus
OblNIM NNOXUMK U ANA NOMEBOW PEeakTUBHOM apTunnepun cHapsg He roguncs. Mpu
NCNbITAHUSAX peakTMBHbIX CHapsigoB ¢ 1952 roga ¢ nomouwbio dOTOTEOLOSIUTHOMN
CTaHuun npoBoauNUCb POTOTEOAO0SIUTHbIE U3MEPEHUS ANS onpefeneHuss afemeH-
TOB TpaekTopuun. B 1954 rogy ¢ NOMOLLbIO HOBbIX N3MepUTENbHLIX CPeaCTB, pa3Bep-
HYTbIX B MO3ULMOHHOM panoHe nonuroHa (PoToTeoaosniMTHbIX cTaHuui OTC), npo-
BOOMNUCL (POTOTEOOONUTHBIE M3MEPEHUS MO OonpedeneHnio 4ucna obopoToB
cHapsgos MC-14 n onpefenanacb AeBnauus peakTUBHbIX CHapaaoB. Kpome BHeLw-
HETPAEKTOPHbIX U3MEPEHUIN, NPU UCMbITAHUSAX pPeakTUBHbIX CHapsiAoB NPOBOAUSTUCH
NPUCTapTOBble U3MEPEHUS ANEMEHTOB ABWXEHUS CHapsdoB Mo Harnpasnswouwen. B
X04€e WCMbITaHUW POCIN Kagpbl UCMNbITaTenen, KoTopble CyMeNnu B KOPOTKUN CPOK
co3gatb UcnbiTatenbHyto 6asy, YeTKO M OpraHM3oBaHHO MPOBECTU KayeCTBEHHbIE
NCMbITaHUS HOBOW TEXHUKM.

Ha nonuroHe npoBoANNUCH UCMbITAaHUS 3EHUTHbIX HeYyrnpaBnseMblX peakTuB-
HblIX CHapsigoB. [lepBbiMM cpeau 3TOro Tuna pakeT sABMNUCb pakeTbl "CuHuua" wm
"TangyH", ncnbiTaHNA KOTOPbIX NPOBOAMMNCL Ha nonuroHe B 1947-1948 rogax. B
1950 rogy NocynapCTBEHHbIM Hay4HO-MUCCeaoBaTeNbCKMM MHCTUTYTOM N642 MOM
Gbina 3akoH4YeHa HaydHo-uccnegosaternbckas tema N-42 "ViccnegoBaHne BO3MOX-
HOCTW CO3[aHNA 3EHUTHbIX CUCTEM C HeynpaBngeMbiMU MOPOXOBbIMU CHapsgamMu
ANA NopaXeHUs CoBpeMeHHbIX 6omMOapAMpOBLUMKOB, NETAWMX Ha BbicOTax Ao 15
KM". B xo4e BbINOSHEHMSI 3TOW TEMbI Ha NONUroHe GbinK HavaTbl B 1950 rogy mcnbl-
TaHuUs peakTUBHbIX CHapagos "CTpumx" M "Hupok". PeakTUBHbIA 3€HUTHbLIN CHapsd
"CTpux-115" aBnsieTcst nepBbIM OTE€YECTBEHHBbIM 06Pa3LIOM 3EHUTHOrO Heynpasnse-
MOro CHapsiia C MOPOXOBbIM ABUraTenem, pacCYMTaHHbIM Ha nopaxeHve 6ombapam-
POBLLMKOB, NeTAWmMX Ha BbicoTax Ao 15 kM. CHapsag npssiMoro nonagaHusa yracHoro



pencteus. [suraterns - AByXKamepHbIn, UMeeT [ByXilalleyHbl 3apsg. Kopnyc asu-
raTensi TOHKOCTEHHbIA C TENnnon3oNAUMOHHLIM MOKPbITUEM. BoeBas 4acTb npegHa-
3HayeHa AnA nopakeHus camorieToB cHapsgamn dyracHoro erMcTBusA nNpy NpsiMom
nonagaHum u cpabatbiBaHUKM OT ronoBHOro B3pbiBatend. Kannbp cHapsaga - 115 mm;
BecC - 53,6 kr; gnuHa - 2,94 M; BeC NOpPOXOBOro 3apsiga - 18,7 Kr; Bec B3pbiBYATOrO
BewlecTBa (TpoTtuna) - 1,5 kr. PeakTUBHbIN 3eHUTHbLIN cHapsa "Ynpok” nmeet Takue
K€ TaKTUKO-TEXHUYECKNe AaHHble, Kak u cHapsag "Ctpwk". OTtnuyarotes 9Tu cHaps-
Abl TONbKO ABuUratensHon yctaHoBkon. CHapsag "CTpux" - ¢ NMOpOX0BbLIM ABUraTernem,
a cHapsg "Ympok" - c KumAKoCcTHbIM aBuratenem. B coctaB komnnekca P3C-115
"CTtpux" Bxoaunu 12 ctogsaguaTUCTBOSbHbIX MYCKOBLIX YCTAaHOBOK. VcnbiTaHus pe-
aKTMBHOro 3eHuTHoro kommnnekca P3C-115 "Ctpwx" npoxoamnu B NATb 3Tanos:
npeasaBoackne mcnblitaHusa (Hosbpb 1950 - aBryct 1953r.) npoBOAUNUCE C LENbIo
3KCNepuMeHTanbHON NPOBEPKN XapaKTEPUCTUK ABYX BapuMaHTOB cHapsiga "Crtpux”.
3a nepBbIM 3Tan oTcTpenaHo 693 cHapsida, M NofyYeHbl nepsble OMblTHbIE AaHHbIE MO
CHapsify; 3aBoackume ucnbitaHua (1953 - 1954 rr.). NcnblTaHnam nogeepranca cHapsg
"CTpux -115". 3a BTOpoWn 3Tan oTcTpensHo 576 cHapsaoB; KOHTPOSIbHbIE U SKCNepu-
MeHTanbHble ncnbiTaHnsa (1954 - 1955 rr.) npoBogMnUCL C Lienblo NpoBepkn 6annu-
CTUYECKNX U IKCNyaTaUMOHHbIX XapaKTepUCTUK CHapsida C BBEAEHHbIMU KOHCTPYK-
TUBHLIMU U3MEHEHUAMU; MONUIOHHbIE UCMbITAHNA 3€HUTHOW PEeakTUBHOW CUCTEMbI
P3C-115 (wudp "BopoH"; 1955 - 1956 rr.) npoBOANNUCE C LEenbio onpeaeneHus co-
OTBETCTBUS ONbITHbIX 06pa3uoB cuctembl P3C-115 TakTUKo-TEXHMYECKMM TpeboBa-
Huam FAY. OnbiTHble 06pasubl peakTuBHbIX cuctem P3C-115, "CTpux" NONUroHHbIE
UCMbITaHUSA BblOepXKanu; KOMMNMEKCHbIe MONMUIoOHHbIE UCTbITAHUA PEeaKTUBHOW 3€HUT-
Hon cuctembl P3C-115 no onpegeneHntio ad@EeKTUBHOCTM CTPENbLOLI MO camoneTam
(1957 r.). beino otcTtpensHo 750 cHapsipoB. B pesynbTate UcnbiTaHWi yCTaHOBMNEHO,
4YTO cuctema ynpasneHus komnnekca P3C-115 ynosneTBopsieT COBPEMEHHbIM Tpe-
boBaHuaM. MamepeHne anemMeHTOB TPaekTOpUi HeynpaBrisieMbIX 3€HUTHbIX peak-
TMBHbIX CHapsi4OB NPOBOAUMUCE C MOMOLLbLIO (POTOTEOOONUTHOW CTaHUUM U paguno-
NOKaUMOHHbIX cTaHuun. Cuctema P3C-115 Ha BoopyxeHue CoBeTckon Apmun
NpuHATa He Bbina, Tak Kak K MOMEHTY OKOHYaHUS UCTMbITaHUA BO34YLUHbIE Lenn Ans
3TOW CUCTEMbI CTann Hegocsaraembl.

C wionga 1954 no 1959 rog Ha NONUroHe NPOBOAUIIUCH UCMbITAHUSA AanbHO-
OorHOM peakTuBHOW cuctemsbl "KopLiyH". Ha ncnbitaHnsa npeacraBneHbl peakTUBHbIE
cHapsaabl "KopLlyH" € XMOKOCTHbIMU peakTUBHbIMU ABUraTensamMm, nycKoBOW CTeHA,
KOMMMEKT 3anpaBoYHoro obopynosaHus. NyckoBon cteHa 6bin yCcTaHOBNEH Ha nn.8.
3 Hero 6bino nponsBeaeHo 28 BbLICTPENoB. B pesynbTtaTte ncnbiTaHnin 6bin nonyyeH
ONbITHBLIN MaTepuarn, Heobxoaumbli Onsa ganbHenwen oTpaboTku cHapsga "Kop-
WwyH". B ceHTabpe 1955 roga nsTb MOMHOCTbIO 3anpaBrieHHbIX CHApPS4OB NoOABEpr-
NNCb MCMNbITaHUAM NpoCcTpenom BOKOBOWM CTEHKN cHapsaga. B goekabpe 1955 roga Ha
MyCKOBOW CTeHA Oblfl  YCTAHOBMEH YEeTbIPEXCTBOSMbHbLIN NakeT HanpaBnsAowWmMX B3a-
MeH OAHOW Hanpasnswwen. N3 atoro naketa Hanpasnswowen 6bino NponsseeHo
66 BbICTPENOB C LIENb NMPOBEPKN KYYHOCTU CTpenbbbl CHapsaoB, paboTel ABurate-
nen n onpegeneHvs ganbHOCTU B3BeAeHus BapbiBaTenen. C mona 1955 roga no
nionb 1956 roga nposoaununch UcnbiTaHNA cuctembl "KopllyH" ¢ 3agaden noarsep-
XOEHUS TaKTUKO-TEXHUYEeCKUX TpeboBaHmi. B pesynbTaTe NpoBeOeHHbIX UCMbITaHWU
OblNn NpoBepEHbl MPOYHOCTb M APPeKTUBHOCTL BoeBon Yactu cHapsga "KopiyH"
npu ctpenbbe Ha MakCUManbHyH 0anbHOCTb U NOATBEPXAEHA BO3MOXHOCTb CO3[a-
HUA 0anbHOOOMHOW pPEeakTUBHOW CUCTEMbI ANt NOSIEBOM PEaKTUBHOW apTunnepun
CoseTtckon Apmun. B 1956 rogy 6bin npeacrtasneH AanbHOOOMHbLIM pPeakTUBHbIN
komnnekc "KopllyH", B COCTaB KOTOPOro BXoamsia nyckoBasi yCTaHOBKa C LLUECTbIO Ha-



npasnsaowmmmn. PaboTta nNo McnbITaHUIO KOMMSIEKCa, B X04e KOTOpoW BbIfio oTcTpe-
nsHo 6onee 250 cHapsaos, Benacbk Ao 1959 roga. B pesynbrate ncnbitaHmi 6binm
noryyeHbl oTpuuaTernbHble OaHHble MO KYYHOCTU CHaps4oB, XO4OBbIM, MaHEBpPEH-
HbIM M 3KCNyaTauMoOHHbIM XapakTepucTUKam KOMMMeKca, B CrneacTBumn Yyero paboTsl
Hag, KOMMNNEeKCOM ObIn NpekpaLLeHbl.

B 1956-1957 rr. Ha nonuroHe 6GbinNn NpoBefeHbl bannucTnyeckne cTpenbobl
CcHapsigoB "®unuH-1 " n "dunuH-2". Ha ncneitaHma 6binm npeacraBneHbl MOPOXOBOW
peakTuBHbIN CcHapsag "®unun", noaBwxXHaa yctaHoBka "TwonbnaH" M cneynanbHbIv
KpaH Ha ryceHn4HoMm Lwaccu. B pesynbtaTte npoBeaeHHbIX UCMbITAaHUW YCTaHOBMEHO,
YTO BCE 3NEMEHTbI KOHCTPYKUUKN cHapsaga "dunun" paboTtanu HopMarnbHO: Kpome pa-
ANONOKaUMOHHOro yctponctea "Kpyr”, koTopoe ucnbiTaHun He Bblaepxano. Camo-
X0QHas nyckoBas yCTaHOBKa He BblAepxana UCMblTaHUM Ha NPOYHOCTb U3-3a KOHCT-
PYKTMBHOW HegopaboTku. NMpakTnyeckasi LEHHOCTb 3TON paboTbl COCTOUT B TOM, YTO
OHa NO3BOSIUMA BbIACHUTb KOHCTPYKTMBHbIE W 3KCMiyaTauMOHHbIE HeAOoCTaTku ane-
MEHTOB CUCTEMBbI, MOMYYUTb OMbITHbIE 3HA4YeHUs BanMCTUYECKUX XapaKTEPUCTUK
cHapsaga "®unuH". Ha ocHoBaHWM NOMy4YeHHbIX pe3ynbTaToB ObINO onpeaeneHo Ha-
npaeneHne gopaboToK pakeTHOro KoMnsekca.

lNMyckoBasa camoxoaHas yctaHOBKa ®PUNUH

C koHua 50-x rogoB oo koHua 90-x rogoB UCMbITaHUS PEAKTUBHbLIX apTunne-
PUNCKMUX CUCTEM 3arnoBOro OorHA nposBoaunuch Ha apyrux nonurodax PAY MO P®.



PC30 Cwmepu

C koHua 90-x rogoB peakTUBHOW apTUNNepun CTaBUTCA 3aJada MopaxeHus ueneun
Ha ganbHOCTAX cBbiwe 70 KunomeTpoB. B cBA3M € 3TMM Ha NONUroHe BO30OHOBISA-
toTcs ncnbitaHna PC30 «Cmepy» No pasnuyHbiM NporpamMmmMam UCrbITaHuN.
[anbHoboMHasa peakTnBHas cuctema 3annosoro orHa (PC30) "Cmepy"
(9K58) npegHasHayeHa ONgA NOpaXeHWsa Ha AanbHUX NoacTynax mnobbiX rpynnoBbIX
uenen, yasBMMbIMW 3ieMEHTaMM KOTOPbIX SIBMSKOTCS OTKPbITAd W YKpbiTas XuBas
cuna, HebpoHMpoBaHHas!, nerkodbpoHnpoBaHHasa 1 GPOHMPOBaHHAs TEXHMKA MOTOMe-
XOTHbIX W TaHKOBbIX POT, NoApa3neneHun apTUNepun, TakTUMECKUX PaKeT, 3eHUT-
HbIX KOMMSIEKCOB M BEPTOSETOB Ha CTOSHKAX, pa3pyLUeHNs KOMaHOHbIX MYyHKTOB, Y3-



N0B CBA3N N 06BHEKTOB BOEHHO-MPOMBbILLIEHHOW CTPYKTYPbI.

OcHaweHne 6oeBon MmawmHbl 9A52-2 annapatypon 60pTOBOro ynpaBneHus
n cesasm (AbBYC) n aBTomatnanpoBaHHON CUCTEMOWN ynpaBfieHUs HAaBEAEHUEM U Or-
HeM (ACYHO) obecneunBaer:

- aBTOMaTM3MpPOBaHHbIN BbICOKOCKOPOCTHOM Npuem (nepegady) nHgopmawmm
N 3alMTy ee OT HECAHKLUMOHMPOBAHHOIO A0CTyNa, OTobpaxkeHne nHopmauumn Ha
Tabno n ee xpaHeHwue,

- aBTOHOMHYO TOMOMPUBA3KY, HABUrauuio N OpUeHTUpoBaHne 6oeBon malun-
Hbl HA MECTHOCTM C OTOOpaXeHNneM Ha 3NEKTPOHHOW KapTe;

- aBTOMaTMyeckoe HaBedeHue naketa Hanpasnsawwmx 6e3 Boixoga pacyeTta
N3 KabuHbI.

BboeBasa mawwmHa 9A52-2 Ha 6a3e waccu MA3-543A, Bec 3apsikeHHon B6oe-
BOW MalunHbI-43700kr, KONUYeCTBO Harnpasngawwmx-12, 3anac xoga no TOMNMBY-
850kMm.

PeaktnBHble cHapsigbl PC30 «Cmepy»:. C OCKOMOYHbIMKW, CaMOnpuuenu-
BaOLLMMUCS, KYMYNATUBHO-OCKOSIOYHbIMM BOEBbIMU 3nemMeHTamu; ¢ 6oeBbiMK arne-
MeHTaMun Ans NPOTMBOTAHKOBOrO MUHUPOBAHNA MECTHOCTU; C OCKONIOYHO-GDYracHOM,
c Tepmobapuyeckon M.

Haunnas ¢ 1998 roga no HacTtoswee Bpems Ha 4 TLUMINT MO P® npoBoasaTcs
ncnoitaHns PC30 «Cmepy» no nporpammam: cTpenbbbl HA MOBbIWEHHbIE AanbHO-
CTW, UCCrenoBaTeNbCKUX WCMNbITAHUW, YTOYHEHUSI BPEMEHHbIX Tabnuy cTpenbObl,
AEMOHCTPaLMOHHBIX UCNbITaHUN ModepHU3npoBaHHbIX cpeacts PC30 «Cmepy» n
ManorabapuMTHOro Komnrnekca pasBefkM Lenn € OUCTaHUMOHHBLIM NUAOTUPYEMbBIM
netaTtenbHbIM annapatoM «lyena» ons MHo3akasyuka.






MoprotoBka cneunanucros PBCH

CTtpemutensHoe pasButue
pPakeTHON TEXHUKM W yCMexu B OTe-
YECTBEHHOM PaKeTOCTPOEHUM no-
3BONUAN B KOPOTKMM CPOK co3aaTtb
nepBble ONbITHble 06pasubl pakeT u
PaKkeTHOW TEXHUKM ANs pasfinydHbIX
BnaoB BoopyxeHHbix Cun. WcnbiTa-
HUS 1 ganbHenwas oTpaboTka co3-
AaBaemMbix  06pa3LoB  paKeTHOro
BOOpYXeHna notpeboBanu cosgaHus
CaMOCTOSITENbHbLIX  CReuuannu3mpo-
BaHHbIX WUCMbITATENbHbLIX MOSIMTOHOB
N HayyYHO-UccrnegoBaTenbCKUX  UH-
CTUTYTOB B Kaxaom 13 Bugos Boo-

pyxeHHbIX Cun CCCP. OcHoBHOM 6a3on Anga pasBepTbiBaHMA HOBbIX PaKeTHbIX Mo-
NMFOHOB W Hay4yHO-UCCcneaoBaTenbCkuUX ydpexaeHun cran [ocyaapCTBEHHbIW LEeH-
TpanbHbIA NONIUIOH, B YACTHOCTU €ro ucnblTatenbHble ynpasreHs n otaensl. B mae
1948 ropa B cooTBeTCTBMMN C AnpekTuBon ['eHepanbHoro wraba CoseTckon Apmun

ynpaBrneHne nofnuvroHa no ucnbliTa-
HUAM pakeTHOro BOOpYXeHus Bo-
eHHo-Mopckoro ®noTta ¢ nog4yu-
HEHHbIMW  eMy 4YacTamMu  ObIfo
BbloeneHo u3 coctaea U, nepe-
AaHO B NogymHeHue [naBHOKOMaH-
ayouwero BoeHHo-Mopckux Cun v
Ha ero 6ase ObIn co3gaH cneuwm-
anbHbIA pakeTHbIM nonuroH Boew-
Ho-Mopckux Cun. B 1948 rogy no-
nUroH ObIn nepeBefeH Ha HOBbIV
wraT. Mo HoBOMY wWTaATy B COCTaB
NONUroHa BXOAWNW: ynpasrieHne
nonuroHa; 1l1-e ynpaenexHue; 2-e

KomaHaHbIn coctaB PBCH Ha yuyeHusax

ynpaBreHue; oTAesbHbIA UCNbITaTeNbHbIN aBUALMOHHbBIN NOSIK; OTAESbHbIA CTPESIKO-
Bbln ©aTanbOH OXpaHbl, OTAENbHbIN aBTOMOOWUIbHLIA BaTanboH; BOEHHbLIN rOCnu-
Tanb; BOEHHO-MOYTOBAs CTaHUMSA; OTAENbHbIN BaTanboH CBA3W; OTAENbHLIA pagno-
TEXHUYECKUA [OUBU3UOH, OTAENbHbIN OMNbITHLIA 3E€HUTHbLIA OUBU3NMOH 0OCODOro

Ha3HavyeHud. 1 nrwona 1949 roga u3
coctaBa MONUroHa BblAeNUIIOCh
yrnpaBneHne no WuCnbITaHuAM pa-
KETHOro BOOpY)XeHust ons BoeHHo-
BoagywHbix Cun ¢ nogYMHEHHbBIMU
eMy 4yactaMmnm u Ha ero 6ase Obin
co3gaH  chneumnanbHbI  Hay4yHO-
uccnegosaTtensckun  UHCTUTYT Bo-
eHHo-Bo3gywHbix Cun, KOTOpPbIA
nepewen B HeENOCPeACTBEHHOE
nogyYnHeHue MMaBHOKOMaHAYHOLWEro
BBC. YcnewHble paboTbl No co3na-
HUIO pasnn4yHbiXx 0Opa3sLoB pakeT-



YeCKoro cocrtaBsa

HOMO W PEaKTUBHOINO BOOPYXEHUS O
YacTen NpoTUMBOBO3AYLLUHOM O0BOPOHLI ke B Havane 1951 roga notpeboBanu cos-
AaHusa cneumanbHoro nonuroHa MNBO, ocHaLLEHHOro COBPEMEHHbBIM MOSIUFOHHBIM
KoMmnnekcomM. Ha ykomnnekroBaHne 3TOoro NOfIMroHa 13 ucnbltatesnbHbIX yrpaBneHun
n otaenos UMM 6bno nepegaHo 3HaunTENbHOE YMCNO Hambonee NOAroTOBMNEHHbIX,
NOSTYYMBLUNX NPaKTUYECKUI OMbIT NO NPOBEAEHUNIO UCTbITAHUIN 3EHUTHBIX PaKeT U pe-
aKTUBHbIX CHApPS40B UHXEHEPOB M TEXHUKOB, a@ TaKKe CEepXXaHToOB U congat u3 6oe-
BbIX pacyeToB. 25 ceHTaA6psa 1954 nonuroH 6bin nepesefeH Ha wrtat. 1o HOBOMY
wraty cdopmupoBaHsl OB B Apanb-
CKe, OTAenbHble UcCMbITaTemNbHbIE CTaHUMN
B Makate n KasaHke, OoTOeNnbHble UHXe-
HepHble UcnbiTaTeNbHbIE YacTn 1-ro u 2-ro
ynpaBreHuun.
YcnewHass otpabotka psiga 06-
pa3uoB pPaKETHOrO BOOPYXEHUS HaLlewn
NPOMbILLIIEHHOCTBIO U YCMNewHoe 3aBep-
LLEHME MOJSIUIOHHbIX N BOWCKOBbLIX UCMbITa-
HUN 3TMX obpasuyoB Ha ['ocyaapCTBEHHOM
LEeHTpanbHOM MOSIMFOHE MNO3BONUNN MpU-
CTYNUTb K CEepUMHOMY NPON3BOACTBY pake-
Tbl P-1, a 3atem n P-2. Tem cambim Gbina
NoaroToBrieHa MaTepuarnbHO-TEXHUYecKas
6as3a nepsbIx B Hawmnx BoopyxeHHbix Cu-
nax OOeBbIX pakeTHbIX 4YacTem U cneuu-
anbHbIX BOEHHO-y4YebHbLIX 3aBefeHUMA MO
NnoaroToBke KagpoB omuepcKoro coctaBsa
ansa PakeTHbIx Bonck. bason dhopmupoBa-
HUS U NOArOTOBKMN MEPBbIX pakeTHbIX Yac-

Ten CoBetckon ApmMun ctan MNOSUIOH, WH- .
CTblkOBKa Kabenen



MpoBepka akcnnyaTauMoHHO-
TEeXHMYECKMX Ka4yecTB

BBeJeHa B cocTaB [ocygapCTBeH-
HOrO  LUEHTpanbHOro  MOSINIOHa.
lMepBas 6puraga npegHasHavanacb
rmaBHbiM 06pa3om Ansa npoBeaeHus
ONbITHLIX MYCKOB MepBbiX 06pa3LoB
pakeT P-1 c Lenbto nx
YyCOBEPLUEHCTBOBAHUS N y4acTusa B
NOArOTOBKE pPakeT K MPUHATUIO Ha
BOOPYXXEHNE W MNPOBEPKN WX IKC-
nayaTaynoHHO-TEXHUYECKUX Ka-
yecTB. JIMyHbIN cocTaB OGpuragbl
CBOMM YMOPHbIM TPYAOM BHEC Cy-
LLECTBEHHbIN BKNag B pasBuTue pa-
KETHOIO BOOPYXEHUS.

XEHEPHO-TEXHMYECKME M KOMAHOHbIE Kagpbl KO-
TOPOro HAKOMUAM K 3TOMY BPEMEHU YXE 3HauYn-
TENbHbLIM ONbIT PaboTbl C HOBEWLLEN paKeTHOM
TEXHUKOW, a caM MONUroH pacnonaran HeobXxo-
AnMon ans hopMmpoBaHnAa U 00y4eHNsa YacTen
MaTepuanbHoO-TEXHU4Yeckon 6ason. [lpn 3TOM
MONINUIOH SIBUICSA He Tonbko 6a3on, yaobHon ans
opMmnpOBaHNA MEPBbIX PaKETHbIX YacTen, HO
Ha Hero u ero pPykoBOACTBO HENOCPEeLCTBEHHO
Obina Bo3noxeHa paboTta Nno opMUPOBaAHNIO U
opraHuMsaummn 4YacTten, YKOMMNIIEKTOBaHUIO MX OC-
HOBHbIMW KagpamMu KOMaHAHOIO U UHXEHEepHO-
TEXHUYECKOro COCTaBa, CKoflaunBaHuio 6oeBbIX
nogpasgenennin n wtabos, obydeHnto cTapTo-
BbIX M TEXHUYECKMX OMBU3MOHOB, NOATOTOBKE MX
K NepBOMY CaMOCTOSTENTbHOMY MYCKY paker.
lNepBasa pakeTHas 4acTb - bpurapa
ocoboro HasHauyeHusa PBIK 6bina cpopmmpo-
BaHa B 1946 rogy, a 20 gekabpsa 1947 roga

3aHATMA ¢ pacyeToOM nycka

[MonyyeHHbIN BpUragon onbIT JKCAyaTauun u npoBeneHUs

BoeBbIx nyckoB pakeT P-1, a no3gHee n P-2, ucnonb3oBancsa ansa ynyJvwenus 6oe-
BbIX CBOMCTB M 3KCMyaTaLMOHHO-TEXHUYECKMUX KayecTB pakeT, BblpaboTkn cnoco-
6oB 1Mx 6G0EBOro NPUMEHEHUS, a TaKke MeTo40B 00y4YEHNA NUYHOrO CoCTaBa pakeT-
HbIX YacTen 1 nogpasgenieHnin. AToT ONbIT ABMANCH TakkKe OCHOBOW AN pa3paboTkm

bonee CoOBepLUEHHOW OpraHu3aum-
OHHOW CTPYKTYpPbl pakeTHbIX YacTei.
Ha onbiTe Gpuragbl B OCBOEHUN HO-
BbiX 00pasuoB pakeT paspabaTbl-
BanuCb Ha MNOSIUroHe nepBble rpa-
VKN MOAroTOBKM pakeT K MycKy,
Heobxoaumasi TexHudeckasi [OKy-
MEHTauuss ANs NPOBEAEHUS KOM-
MMEeKCHbIX  YYEHWN  OUBM3WNOHOB,
nepBble HacTaBneHusi no Goesomy
NPUMEHeHUo BannMCTUYecKnx pa-
keT. 3agayun, KoTopble CTaBUIUCH
Opvrage pewanuce B TPYAHbIX

OOGy4yeHue n noaroTos



ycrosusax. OHa c¢opmupoBanach B
Takon nepwog, koraa B CoBeTCKON
ApmMum 6bIf0 ele Mmano oduLepos,
3HaLWWNX CINOXHOE pakeTHoe BOO-
pyxeHue. dakynbTeT peakTUBHOro
BOOpYXeHna npu BoeHHOW akape-
Mun M. @.9. [13epkKMHCKoro Obin
co3gaH B1945 rogy un ewle He mor
AaTb paKeTHbIM YacTaM KBanudwu-
uMpoBaHHbIX kKagpoB. B 6puragy
noctynan psgoBOn, CEPXaHTCKUN U
oomuepckun COCTaB, KOTOPbIA He
OblN 3HAKOM C HOBOW paKeTHOW Tex-

3aHATMSA HA TeXHUYEeCKOMN NO3ULIUKN

Hukon. OgHaKo NU4YHbBIN cocTaB Bpuragbl 4Oo6GUNCA xopowwunx nokasarenen B 6oeson
N nonuTmnyeckon nogrotoske. lNpaButenbcTBeHHaa Komuccusa, nposepsasluas dpura-
Ay B Hosibpe 1947 roga, Aana BbICOKYH OLEeHKY 0B6y4eHHOCTW NIMYHOro coctaBa Mo
obecnevyeHno NOArOTOBKM M NpoBedeHnsa nyckoB pakeT. B aekabpe 1950 roga 6pu-
rage npuceamBaeTcsi HOBOE HaMMeHoBaHMe 22-9 0coboro HasHauyeHusi fomenbckas
opaeHa JleHnHa KpacHo3HameHHass opaeHoB CyBopoBa, KyTtysoBa u borgaHa

XmenbHuukoro 6puraga PBIK. B
1961 rogy nNoO nNpeemMCTBEHHOCTU
Opvrage npuceamBaeTcsi 3BaHue "
Bapgenckas ". [Ons noarotoBku
KagpoB ¢ okTA6psa 1949 roga B 6pu-
rage Havanu paboTty Kypcbl no ne-
penoarotoBke oduuepoB M LIKOMa
cepXXaHTckoro cocrtaBa. Ha 6ase
KypCcoB Nno nepenoarotoeke oduue-
poB B 1950 rogy Ha nonuroHe Obinu
cosgaHbl Kypcbl no nepenogrotos-
Ke n yCOBEPLUEHCTBOBAHUIO
oduuepckoro coctaea. B pekabpe

1950 roga Ha ocHoBe 5- Bbatapeun 2-ro gMeu3noHa 22-n 6puragbl Hadana opMmupo-
BaTbCca 23-9 Gpuraga ocoboro HasHayeHusa nog KomMaHO4oOBaHWEM MONKoBHMKA [pu-
ropbeBa M.I"., Ha BOOpYXeHne KOTOPOW NoCTynunu pakeTtbl P-2.

K 1 ceBpansa 1952 roga Ha nonuroHe 6bina ccoopmmpoBaHa U Havana (oyHk-
UMoHMpoBaTb 23-4 LWIKOMa NO MNOAroToBKE MMafluMx CheunanmcToB TEXHUYECKOW

cnyx0bl apTunnepun, Kotopas 3a
rogbl CBOEro CyLleCTBOBaHUA MoA-
rotoBuna AN nepBbiX pPaKeTHbIX
yacTten GonbLloe KONMMYecTBO cep-
XaHTOB U congaT-cneunanncTos:
3NEeKTPUKOB, ABUraTenncToB, Mexa-
HUKOB NO OBCMYXMBaHUIO NOOBLEM-
HO-TpaHCMOTHOro  obopyaoBaHus,
arperatyukoB n ap. K 1 nioHa 1952
roga 6blno 3akoOH4YeHO hopMMpoBa-
HWe OAHOBPEeMeHHO AByx bpurag -
54-i (BonckoBas 4actb 77992) nop
KOMaHOoBaHWEM MorikoBHUKa [ap-



Oysa J1.C., n 56-1 (BorckoBasi YacTb
77994) nog KomaHOOBaHMEM Mof-
koBHUKa KonecHukosa [1.B.

Mo cBoen opraHn3aunoH-

Hon cTpykType bpuraga ocoboro

Ha3Ha4YeHWsa cocTosina M3 yrnpasrne-

Husi Opuragbl, TPEX OrHEBbIX OUBWU-

3MI0OHOB, TEXHMYECKOro AMBU3MOHA,

noapasaeneHnn TEXHUYEeCKoro o6-

CNyXXMBaHNUA W MaTepuanbHOro

obecneyvyeHus. C 1 mnwoHa 1952 ropa

BHOBb C(POPMMpPOBaHHbLIE  4YacTu

OtpaboTka HopmaTnBsa NPUCTYNUIM K nnaHoson 6oeBoM

nogrotoeke. B mae-noHe 1953 roga Ha nonuroHe 6bIr10 3aBepLLUEHO OPMUPOBaHNE

ewle AByX pakeTHbIX Opurag: 77-n nog KomaHgoBaHnem nonkosHuka LyoHoro M.E. n

80-n (BowmckoBasa 4acTb 52035) nog komaHgoBaHwem nonkoBHuka Yymaka M.M. C

mMapTa 1953 roga 6puragbl 0coboro HasHa4YeHust Mo PEXMMHbLIM COOBpakeHUsIM Obi-

N Ha3BaHbl UHXeHepHbIMKN Gpuragamm PBIK. B 1953-1954 rr. 6binn cdopmuposa-

Hbl ewe ase Opuragbl PBIK. OcHalweHue yacten paketamm P-2 ¢ cuctemonm BPK
BHECNO HEKOTOpble W3MEHEHUs B
OpraHM3auMoOHHY0 CTPYKTYpy pa-
KETHbIX YacTen. TexHu4Yeckun au-
BU3NOH ObIN ynpasgHeH. Yucno 6a-
Tapeh B OrHEBbIX OUBU3NOHAX
yBENUYUIIOCb A0 4YeTblpex. B wrar
anBu3noHa  BBoauTca — GaTapes
ynpaBneHus ¢ AByMsi OTAeNneHnaMun
cuctembl BPK, ctaHuuen pagwo-
TEXHUYECKOrO KOHTPONs M B3BOAA-
MW Tonoreoge3nyeckoro obecrneye-
HUS W1 pas3Bedku, CBA3M U

paguoceasn. [epBoHayanbHoe obyyeHne Opurag NpoBOAMIIOCH Ha MONUIrOHE Mo

PYKOBOACTBOM M NpPW HEMOCPEACTBEHHOM Y4aCTUN MHXEHEPOB-UCMbITaTenen n odu-

uepoB wrtaba nonuroHa. K 1 oktabpsa 1953 roga Ha nonuroHe Obino 3aKOHYEHO

dopmmpoBaHue nepeoro B CoBeTckon ApMun cheuuanbHOro cpeaHero BOEHHOro

y4yebHOro 3aBegeHust No NOAroToBke OPMLIEPCKOro CoCTaBa Ansl PAKETHbIX YacTen -

KambIWMHCKOro apTUnnepumnckoro TeXHUYECKOro yumnuiga, HadyanbHUK y4nnu-

La nonkoBHUK PoxaecTtBeHCckMn. bason gna doopmMmMpoBaHus 3TOro yyunuuia cranm

Kypcbl MO nepenogrotoBke WU Yyco-

BEPLLEHCTBOBAHNIO  ObMLIEPCKOro

coctaBa. 3 wiond 1954 ropa yuwm-

nuie yobino Ha NOCTOAHHOE MECTO

avcrnokauum B . KambiwnH. Cdop-

MUpPOBaHHbIE N MpOLUeALInE NOAro-

TOBKY Ha MoOnuroHe pakeTHble 6pu-

ragpl, LIKona MnagLwmux

CrneumanmcToB TEeXHUYECKOW CIyX-

Obl 1 KambllwmHCKOe apTunnepuin-

CKOe TexXHU4YecKoe ydumnuuie cocTta-

BUNM NEPBOOCHOBY HOBOro Buaa



BoopyxeHHbix Cun CCCP - Paket-
HbIX BOWCK, CTaBLUMX BMNOCHeACTBUMU
OCHOBHbIM Buaom CoseTtcknx Boo-
pyXeHHbIXx Cun. B TeyeHne 1947-
1953 rr. Ha NONUroHe npownn oby-
yeHue 30 CTapTOBbIX U 22 TEXHUYe-
ckmx Oartapeu pakeTHbIX 4YacTew,
BOOPYXEHHbIX paketamu P-1,P-2 un
P-11. B nocnepywouwem B pasHoe
BpeMa 6 nponas ctagmio CTaHOB-
NeHuss U nepBOHavanbHOro oby4ye-
HUS, HOBble pakeTHble hopMupoBa-

MpeaBapuTenbHbIA UHCTRVKTAX

HUs cTanu 6ason ans opMUPOBaHUS N pa3BEPTbIBAHUSA HOBbIX PaKeTHbIX YacTen u

coeguHeHun CoseTckon Apmun.

Hapsaay ¢ dopmupoBaHnem u nogrotoBkon Ha LI pakeTHbIX YacTen n BO-
€HHO-y4ebHbIX 3aBeaeHnn B BoopyxeHHbix Cunax CCCP Hauyanocb co3gaHve psga
HOBbIX HaY4HO-UCCReaoBaTENbCKUX UHCTUTYTOB, NOSIMFOHOB, CneunanbHbIX CPeaHnX
N BbICLUMX BOEHHO-Y4EOHbIX 3aBeAEHN pPakeTHbIX BOMCK, HOBbIX YacTen U coeauHe-

HWA, OKPYXHbIX U LEeHTpanbHbIX Op-
raHoB MwuHuctepctBa 060pOHDI,
NpuU3BaHHbIX pewaTb MNoCTaBneH-
Hble COBETCKMM MNpaBUTENbLCTBOM
3aZayun no ganbHenwemy passuTmio
pakeTHON TEXHUKU U NepeBOOpYyXe-
Huto CoseTtckon Apmunm n BoeHHo-
Mopckoro ®nota. HoBble dopmu-
pOBaHMA HyXXganucb B NEpPBYHO
odepeab B NOArOTOBMEHHbIX Kagpax
KOMaHOHOro n NHXXEHEPHO-
TEXHMYECKOro cocTaBa, OBflafeB-
LWNX HOBEMLLEN PaKeTHON TEXHUKOMN
N BOOPYXXEHMEM, CMOCOOHbIX BO3-

rmaBuTb Hanboree BaXHble U OTBETCTBEHHbIE Y4aCTKM paboTbl MO OpraHM3auum Ho-
BbIX paKeTHbIX hopMMPOBaHMI, 0BYYEHUIO NIMYHOTO cocTaBa Anst HUX, obecneynTb
NpoBeAEHNE HOBbIX 3KCMEPUMEHTANbHbIX W Hay4YHO-UCCreAoBaTeNbCkux paboT.
BaxkHyto porib B CO34aHUM HOBbIX pakeTHbIX (DOPMUPOBaHUIA, cneumanbHbIX Y4eOHbIX

3aBegeHun, Hay4YHO-UccnegoBa-
TENbCKNX UHCTUTYTOB U MOSIMTOHOB,
B obecrneyeHun wux OOyYEeHHbIMU
WUHXXEHEPHO-TEXHUYECKUMM  Kaapa-
MW 1 B MNOArOTOBKE HOBbIX KagpoB
coirpan  [ocygapCTBEHHbLIN  LIEH-
TpanbHbIA MNOMINUIOH, €ro WUHXeEHep-
HO-TEXHUYECKUA N KOMaHOHbIA CO-
ctaB. 3a cyeT odmLEPCKOro
coctaBa UM n npexge Bcero um3
yucna ero Hambornee NOAroToBEH-
HbIX WHXEHEPOB, TEXHUKOB W KO-
MaHaupoB, HauduHaa ¢ 1950 ropga,
Ha YKOMMNJIEKTOBAHNE PYKOBOAALLNX



AOJDKHOCTEN hopMMpoBaBLUMXCA Bpurag ocoboro HazHa4YeHNs, pakeTHOro NosmMroHa
MBO, PoctoBckoro n PWXCKOro BbICLUMX KOMaHOHO-UHXEHEpPHbIX yyunuiy, Kambl-
LUMHCKOrO apTUIINEPUNCKOrO TEXHMYECKOrO y4unuiia, Hay4yHO-uccrneaoBaTesibCkoro
ucnoitatensHoro nonvroHa N 5 (HUWNM-5), a Takke Ha ykoMnnekToBaHWe yxe cylle-
CTBYIOLINX M BHOBb CO34aBaeMbIX Hay4YHO-UCCNenoBaTeNbCKMX UHCTUTYTOB, BOEHHO-
y4yebHbIX 3aBegeHun, 6a3, apceHanoB, BOEHHbIX MPUEMOK UM OpraHoB BOEHHOIO
ynpaBneHns  ObiI0 HanpaBneHo  3HAYUTENbHOE  KONMMYecTBO  odumuepos-
crneumanucToB. Ha nonuroHe npoxogunu cnyx6y: reHepan-noskoBHWK [puropbes
M.I"., reHepan-nenteHaHT UTC CmupHmukum H.H., reHepan-nenteHaHt Kapacb A.l".,
reHepan-nenteHaHT [NeTtpeHko [.H., reHepan-nenteHaHT XononoB A.W., reHeparn-
nenteHaHT UTC Bacunbes A.A., reHepan-nenteHaHT aptunnepun [apbys J1.C., re-
Hepan-nenteHaHt CepernH B.[., reHepan-nenteHaHT Annaugse B.I., reHepan-
marnop byukun A.C., reHepan-manop KypywuH A.A., reHepan-manop ATC KanawHu-
koB A.C., reHepan-mawnop LUnbikoB H.®., reHepan-manop TopmeHko C.A., reHepan-
manop UTC Cronapenko B.H., reHepan-manop UTC baepuH B.A., reHepan-manop
NTC KatepuHuy M.M., reHepan-manop NTC TumoweHko M.M., reHepan-manop NTC
XaHnuH B.I"., reHepan-manop NTC KosbipeB A.C., reHepan-manop NTC MeHblimnkoB
N.WN., reHepan-manop UTC Komuccapos B.A., reHepan-manop UTC Tpery6 A.MN.,
KoHTp-agmupan TapxoB C.A., reHepan-manop Konomwuiues A.®., reHepan-manop
EpemnH B.T1., reHepan-manop UTC Bbawnkos B.M., reHepan-manop aptunnepum PA-
Kutanckun U.A., reHepan-manop BacenguH H.C., reHepan-manop Yaansuos M.O.,
reHepan-manop TapacoB H.B., reHepan-manop Manckun O.WU., nHXeHep-nosKOBHUK
HocoB A.W., nHxeHep-nonkoBHMk bokoB B.A., nHxeHep-nonkoBHMK Xomskos .M.,
NHXEHep-NonKoBHMK Onbwuy, B.M., nHxeHep-nonkosHuk Wepbakos .M., nHxeHep-
nonkoBHnk PoguH A.Jl., uHxeHep-nonkoBHuk Wodde [.U., nHXeHep-nonkoBHUK
AutoTta IN.I1. n mHOrME gpyrue.

Mcnonb3oBaHne pakeT B kKa4eCTBE HOCUTENEN SAEPHbIX 3apsaoB NPUBENO K
CO3aHUI0 PaKeTHO-AOEPHOro opyxusi. KonnektmBaMmm ydeHblX, KOHCTPYKTOPOB, WH-
XEeHepoB-paKeT4M-KOB M aTOMHMKOB Oblfa ycrnewHo pelleHa 3agada no co3gaHuto
saepHon ronosHon Yactu (MY) k 6Gannuctuyeckon pakete ganbHero aencrems P-5M.
B koHue 1955 roga ata pakeTta ¢ 60eBbIM S4epHbIM 3apsaoM Oblna ycrnewHo ucnbl-
TaHa. [na cbopku Y BGbiNm co3gaHbl cneynanbHble YacTu. OTU YacTu opraHmsaum-
OHHO B cocTaB BoopyxeHHbix Cun B 9TOT nepuog He BXOAUNN U HOCWUIN YCIOBHOE
HanMeHOBaHNE PEMOHTHO-TEXHUYECKME 6a3bl. C HaKoOMMeHNeM onbiTa SKCNyaTauum
aaepHbIx 6oenpunacos, a Takke C YCroBMEM MeXAyHapOoAHOW OBCTaHOBKM NpaBwu-
TENbCTBOM ObINO MPUHATO pELUEHnEe O nepenade 3anacoB S4EPHOrO OPYXUA MUHK-
FOTOBHOCTL HOMEp OAMH crepctBy obopoHbl CCCP. Ha no-

nuroHe B 1956 roay 6bina cchopmu-
poBaHa nepBad cbopoyHas OGpura-
Aa (HavanbHUK cbopoyHom Bpuragpl
NHXXeHep-noanonkoBHUK KoTenbHu-
koB I.P.). B 3agauy Opuragbl BXo-
auna otpaboTka WTaTHOro cocTasa
cbopoyHbIXx Opurag, BO3MOXHOCTMU
cbopkn, XpaHeHusa, nposBefeHue
pernameHTHbIX paboT C saepHbIMU
rONOBHLIMW YacTAMM pakeT B BOW-
CKOBbIX YCMOBUSIX AN BblpaboTku
ycrosun 60eBoro npumeHeHus. lo-
cne npoxoxaeHust oby4veHuna 6Gpu-



raga npuctynuna K BbIMNOSIHEHWUIO
NnocTaBfieHHOW Mepeq Hen 3ajaudu.
3a BpeMsa CBOEro rogu4yHoro cyte-
cTBOBaHus Bpuraga aTy 3agady yc-
newHo pewwuna. B 1957 rogy nep-
Bas cbopoyHas Opuraga Obina
pacdopMupoBaHa, a JWNYHbIA CO-
CTaB ee ABWUIICA KOCTSKOM AJisi CO3-
AaHna nepBbiX COOPO4YHbLIX Bpurag
pakeTHbIX YacTen. B noHe 1957 ro-
Aa Ha nonuroHe 6b1n1 chopMUpPOoBaH
Y4Y4€OHbIN LEHTP pPakeTHbIX BOWMCK
ANs NOArOTOBKM TEXHUYECKUX crie-
LUnanmcToB nepBbIX pakeTHo-
TexHuveckux 6a3 (MPTB). OcHoBon hopMUpOBaHUA Yy4EOHOrO LIEHTPA SABUSIUCH WUH-
XEHepHO-UcnbITatenbHble Kagpbl NonuroHa. HavanbHMkoM 4Yactu Gbin HasHayeH
nonkoBHuk PrommH O.A. B aBrycte 1957 roga Ha nonuroHe 6bina co3gaHa BTopas
cbopoyHasa Gpuraga, B 3agjady KOTOPOW BXOAMMO MPOBEAEHME UCMbITAHMI YacTen
crneunanbHOro HazHayYeHus.
Mpukazom MuHuctpa ob6opoHsl CCCP
N 00119 ot 31 gekabps 1959 roga B cocTtaB
PakeTHbIX BOWCK CTpaTermyeckoro HasHaye-
HUSA OblNK BKITOYEHbI BCE COEOUMHEHMUST U Yac-
TN, BOOPYXEHHbIE pakeTamMn CTpaTernyeckoro
Ha3Ha4yeHns, BOEHHO-y4yebHble 3aBefeHus,
Hay4HO-uccnegoBaTenbCkMe U ucnblTaTeNb-
Hble yypexaeHus, 6a3bl U cknagbl pakeTHOro
BOOPYXEHNA. OTUM NpPUKA3oM y4vpexaeHa
AOIMKHOCTb [MaBHOKOMaHAytowero PakeTHbI-
MU BOWCKaMu CTpaTermyeckoro HasHauyeHwus.
MepBbiM [NaBHOKOMaHAyHOWMM PakeTHbIMK
BoMcCkaMn Obin HasHayeH [NnaBHbIN MapLian
aptunnepun Hepgenun M.U. BbigeneHve Pa-
KETHbIX BOMCK B camocTosaTenbHbii Bug Co-
BeTCKMX BoopyxeHHbix Cun BbliOBUHYIO Le-
NblN PS4 CHOXKHENLWNX HayYHO-TEXHUYECKNX
3agay, 9KOHOMWYECKMX W OpraHn3aumoHHbIX
npobnem, B ToM 4ncne un gna FocynapCTBeH-
HOro ueHTpanbHoro nonmroHa MuHuctepctea o6opoHbl CCCP, nmetowero K MOMeH-
Ty co3gaHus PakeTHbIX BOMCK 60MbLION OMbIT MO 3KCnyaTaumMm pakeTHON TEXHUKU M
NOAroToBKe pakeTHbIX Yacten. Cpean aTmx nNpobnem rnaBHbIMKU Bbin: paspaboTka
OCHOB ©0€eBOro npMmeHeHus PakeTHbIX BOMCK M yNpaBneHns uMu B NpoLecce Hece-
HUs 60eBOro Aexxypcrea B NOCTOSTHHOM ©60eBOM rOTOBHOCTW, MPY NOArOTOBKE U B XO-
Ae 6oeBbIX AencTBUN; pa3paboTka Hay4HO 06OCHOBAHHOW OpraHM3aLNOHHO-LLITATHOMN
CTPYKTYpbl BOWCK, onpeaeneHne wTaTHOW YNCIEHHOCTN HOBbIX (hOPMUPOBAHUIA; Bbl-
Oop, pekorHocumpoBKa MO3ULMOHHBLIX PANOHOB COEAMHEHUM U YacTen U y4acTue B
CTPOMTENLCTBE PAKETHbIX KOMMNIEKCOB; pa3paboTka TeoOpeTUYECKNX N NPaKTUYECKNX
METOAOB pacyeTa AaHHbIX Ha NYCKU pakeT, obecneuymBaromx 3agaHHY0 TOYHOCTb
cTpenbbbl M OnepaTUBHOCTb MOArOTOBKM W BBOAA MX B CUMCTEMY YNpaBrieHus npu
MaccoOBOM MOCTaAHOBKE MYCKOBbLIX YCTAHOBOK Ha 60eBoe AeXypCTBO, cO3daHue



CTPOWMHOWN CUCTEMbI 0BYy4YEeHMsT U BOCNUTaHMS JIMYHOIO cocTaBa, oTBevatoen Tpebo-
BaHWAM, NpeabsaBnsieMbiM K PakeTHbIM BOMCKaM; M3biCKaHWe Haubonee npuemne-
MbIX popM 1 cnocoboB aKkcnyaTaumm pakeTHOro BOOPYXXEHUSA N BOEBON TEXHUKN.

B nepuoa ¢ 5 no 20 aHBapa 1952 roga Havyan gopmupoBaTbca 3 YYeOHbIN
ueHTp PakeTHbIX BoUCK B cenie KanyctuH Ap, BnagumupoBckoro paioHa AcTpaxaH-
ckon obnactn. dopmmpoBaHmne 4actn 6bIN0 BO3MNOXEHO Ha HavanbHUKa [focymapcT-
BeHHoro nonuroHa MuHnctepctea O6opoHbl CCCP. HYactn 6bino npucBoeHo Hanme-
HOBaHMe LUKOMa Mnagwmx CneumanmnctoB TEXHUYECKOW CRyXObl apTunnepun, oHa
Oblna nogynHeHa HavanbHuky LM, 17.10.1955 roga wkona 6bina nepenmeHoBaHa
B Y4ebHbIN LEHTP MO MOArOTOBKE CEPXKAHTOB-MNAALWINX CNeuuanunctoB ANs UHXe-
HepHbIX YacTten CoseTtckon Apmun. B oktabpe 1959 roga 4actb nepedopmmnpoBaHa
N NogyYnHeHa HadanbHuky nonuroHa. 1.01.1960 roga 4yacTb nepeuvMeHoBaHa B 3-W
Y4yebHbin UeHTp PakeTHbIX BOMCK. OTO HaMMEHOBaHME OHa Hocuna oo pacdopmu-
poBaHusa 1.12.1990 roga. Y4ebHbI LEeHTP BbLINOMHAMN 3a4ayM No NoarotoBke Mnaga-
WKMX cneumanucTos, npanopLimkoB, odouLepos, nogpasgeneHmn n yacten ans Pa-
KETHbIX BOWCK. 3a BCHO UCTOPUIO CyLlecTBOBaHUS 3-A Y4eOHbIN LEHTP NogroToBW:
bonee 6300 mnagwwux cneuyunanuctoB (1952-1960 r.r.); okono 1000 npanopLimKoB-
cneumanmcToB Tbina (1972-1978 r.r.); 6onee 350 npanopLinKOB-CcneunanmcToB aB-
TOCnyX06bl (1979-1983 r.r.); - 6onee 3000 NpanopLUMKOB MeEXaHUKOB-BOAUTENEN
(1978-1986 r.r.); 5854 oduuepa (Ha kypcax ocuuepoB B 1961-1969 r.r.); 6onee
2400 odmuepoB (Ha cbopax B 1976-1989 r.r.). B 1960-1963 r.r. Y4ebHbIM LLEHTPOM
noarotoeneHo 699 crapToBbIX, TEXHUYECKUX GaTapen, batapen 3anpaBku, otaene-
HUN pernameHTHbIX paboT M NOArOTOBKN AAHHbIX ANl YacTel BOOPYXEHHbIX pake-
Tamun P2, P5M, P12(Y), P14(Y), a B 1966 rogy nepenofrotosreHbl 2 pakeTHbIX Non-
Ka. Y4yeOHbIM LIEHTPOM MOArOTOBfEHbI M MOCTaBNeHbl Ha 60eBOe AEeXypCTBO BCe
YacTM M nogpasgeneHus BoOpyXeHHble komnnekcamu PCO-10 (1976-1985r.r.), a
Takke okono 50 oTaenbHbIX nogpasgeneHnn ona PBCH (1978-1989 r.r.). B YyebHom
ueHTpe npoBefeHo 1323 y4yebHO-60eBbIX U OMbITHO-UCMbITATENbHBIX MyCKa pakeT
8XK38, 8A11, P5M, P12 , P14, "TlnonHep". MNepBbi npoBeaeH 28.7.1956 roaa, Tbicay-
Hbi - 11.12.1974 roga. Y4yebHbin LeHTp Harpaxganca: 5.12.1984 roga [NamMATHbIM
3HameHeM BoeHHoro CoBeTa pakeTHbIX BONCK; 24.4.1985 roga No4eTHOM rpamoTon
Mpe3ngnyma BepxosHoro Coseta PCPCP; 16.4.1985 roga lNepexogawmm BbiMmne-
nom BoeHHoro CoBeta PakeTHbIXx BOWCK "3a 9KOHOMWUIO U BepexnmBoCcTb',
20.02.1986 roga nepexogsawmm KpacHeim 3HameHem AcTpaxaHckoro obkoma KIMNCC
n obnucnonkoma. 162 oduuepa M npanopliMka, cep)aHta M congarta Y4debHoro
LueHTpa HarpaxaeHbl opaeHamm CCCP, a 2 odmuepa nonkoBHMK XoMeHKO ViBaH AH-
TOHOBWUY M NoAnNonkoBHUK Teogoposud Muxamn Bnagnmmposud 'epon CoBeTcKoro
Coto3a.

Uctopusa coszpnanma 104-ro yuebHOro ueHTpa

Mnay yye6HOro LeHTpa Lieneyka3aHue nepea cTpenb6om



Ha 6ase yyebHbix GaTtapen 3-ro YyebHoro ueHTpa PBCH cdopmumposaHa
150 BLUMC gnsa noarotoBkM KOMaHAUMPOB OTAENEHUN ANS YacTen NOSIMroHa U caHu-
TapHbIX MHCTPYKTOPOB AN1S BMAA BOWCK. [1epBbiM KOMaHOMPOM 4acTu - HayanbHUKOM
BLWMC HasHayeH nonkoBHUK-uHxeHep MBaHoB Bbopuc Bnagumuposud. B okTs6pe

Knacc noaroroBkm mexaHUKoB

COCTOANICA NepBbiM BbIMNYCK MO [LaHHOW
crneunanbHOCTH.

15 wuvoHAa 1983 ropa cos3paHa
wkona TexHukoB PBCH, ¢ uenbto noaro-
TOBK/ BbICOKOKBanMUUMPOBAHHbIX Me-
XaHWKOB-BOAUTENEN MHOMOOCHbIX Llaccu
ANA NOABWMXHBIX PakeTHbIX KOMMSEKCOB,
OCHalleHHbIX pakeTamn PCO-10 «[lMAO-
HEP». MecTtom gucrnokauumn LiKonbl Obin
onpegeneH r. KanyctnH — Ap, Actpaxah-
ckon obnactu. lNporpamma noaroToBkn Me-

1977 roga cocToAncs nepsBbl BbINyCK
KOMaHOMPOB OTAENEHUA W CaHUTapPHbIX
NMHCTPYKTOpPOB. B anpene 1979 roga Ha-
yata NoaroToBKa MEXaHWKOB-BOAUTENEWN
OpoHeTpaHcnopTepoOB ans yacten
PBCH. B oktabpe TOro e roga cocTto-
ANCS NepBblA BbINYCK MO AaHHOW cneum-
anbHocTn. B mae 1980 ropa B cocTtaB
150 BLWIMC BkntoveHa yyebHast poTa ans
NOAroTOBKN MexaHukoB-Boautenen MA3-
537 n MA3-543. B okTsibpe TOro e roga



CCP, B ropoa BuHHuuy 3 aBrycta 1992
roga 161 wkona texHukoB PBCH dop-
MupyeTcsa Ha 6a3e 150 BOEHHOW LLUKOSbI
Mnagwmx cneuwanuctos B KanycTuh-
Ap [llepBbin  BbINYCK CNeuManvcToB
BHOBb C(pOpMMpOBaHHaAA LUKOSA TEXHU-
koB PBCH npoussena B aHBape 1993
roga.

B 1993-1995 rogax exerogHo
Npon3BOAUIIOCH MO ABa BbiMNyCka Mexa-
HuKkoB - BoauTenen AlTY no 40-45 ye-
NIOBEK, YTO SIBHO He oTBevasno notpeb-
HOCTSIM BOWCK.

B 1995 rogy wkona npuctyna-
eT K 0Dy4yeHMI0 KypcaHTOB MO HOBOW
cneuypanbHoctn 1705 «TexHudeckoe
obcnyxMBaHMe U PeMOHT aBTOMOOUIb-
HOro TpaHcrnopTa.

K ceHTs6pto 1995 roga B LuKone
€03[al0TCa BCe YCNoBud, nossonstoLime
BECTW MpenofaBaHWe No 3Tou Aucumn-
nuHe. A nepsbl BbINYCK TEXHUKOB MO
crneunanbHoctn 1705 cocrtosanca B uto-
ne 1997 roga. ToT BbiNyck cTan

XaHWKOB - BOAUTENEN npegycmaTpvsana
ABYXrOAMYHBIN CPOK 0ByueHusi. Bbinyck-
HMKaM LLKOSbl NpMCBaMBariocb BOMHCKOE
3BaHME «MpanopLiuK», BblaaBarnca au-
MNoOM O CpedHEM TeXHMYecKoM obpaso-
BaHMM U MpucBaMBanacb Keanvdukaums
«TEXHUK» MO OOHOM U3 ABYX crneuuvarnb-
HocTe «OpraHusauns rnepeBo3OK U
yrnpaBneHne OBWKEHMEM Ha aBTOMO-
OunbHOM TpaHCMopTe» N «TexHNn4eckoe
obcnykmnBaHMe U peMOHT aBToMobunen n
asvratenen». Kpome TOro BbINyCKHUKAM
BbldaBarioCb YOOCTOBEPEHNE Ha NpaBo
yrnpaBreHus creuyanbHbIMM - MHOTOOCHbI-
MK waccu. B pekabpe 1984 roga wkona
nepegucnoumpoBaHa B r. Enrasy, JlaTt-
Bumnckon CCP Ha doHabl pacdopmmpo-
BaHHOro pakeTHoro rnosnka P-12. BecHou
1985 roga Ha4YanbHUKOM LLKOMbl HAa3Ha4va-
eTcs nonkosHWK Edonmvos P.K..

B aHBape-deBpane 1991 roga
B CBA3M CO CIIOXHOM OOLLECTBEHHO-
nonuTuyeckon cutyaumen B NMpubantu-
K& COCTOSINCS BbIBOA LUKOMbl TEXHMKOB
PBCH Ha Tepputoputo YKpanHcKom



Hanbonee MHOrOYUCIIEHHbIM 3a BCIO UCTOPMIO LIKOSbI. Bbino BbinyLweHo 143 npanopLum-
ka. B cenTtabpe 1999 roga [enaptameHTOM 0OLLEro U NpodeccnoHanbHoro obpaso-
BaHWA agMUHUCTpaumn AcTpaxaHckor obrnacTn NnpoBeaAeHa 3KCnepTM3a LUKOSbI, MO UTO-
raMm KOTOPOW LUKOMa TEXHWKOB MNonydaeT nuueHsutio MuHobpasoBaHus PO Ha npaso
obpasoBaTenbLHON AeATENBLHOCTN B 06nacTn npodeccmoHansHoro obyyenns. B cBasm ¢
OpraHN3aLUMOHHO-LUTATHLIMX MeponpuATUAMKU, npoBoanmbiMn B BC P® ¢ uonga 2002 ro-
Aa 161 wkona TexHNKoB pedopmmpyeTcsi, 06beamHas B cebe no cyTn Tpu y4eOHbIX LieH-
Tpa (161LUT, 104 YU, 3 6atansoH 667 MPYL)).

B cooTtBeTcTBMM C TpeboBaHuaAMMK, npegbaBnseMbiMu K oBpasoBaTefnbHbIM
yupexgeHusim cpegHero npogeccuoHansHoro obpasosaHna MO PO, 3a 2 roga o0y-
YeHust KypcaHTbl u3yyaroT 6onee 30 gucumnnuH. Hapsagy ¢ obeTexHu4Yecknmmn u
ryMaHuTapHbIM1 nNpegmMmeTaMmm TakMMmn Kak — COUMOnorms, nnocodusi, TeEXHM4eckas
MeXaHuKa, BbiCLIass MaTemMaTurka KypcaHTbl U3y4aloT cneumarnbHble - YCTPOUCTBO, aB-
TOMOBUNKN, TEXHUYECKOe OBCNyXMBaHWe, JKCrnyaTauusa U KOHEYHO Xe BOXAeHWe
Lwaccu.

BblﬂyCK MonoAabixX cneuuvanumcToB









lMepBoOHa4YanbHOE Ha3BaHMe NonmMroHa 6bino: [ocygapCTBEHHbIN opAaeHa Jle-
HuHa n KpacHon 3Be3apl (r. MNMprosepck). 5 Hoa6pa 1998 roga oH Obin BKIOYEH B CO-
ctaB N'UMI1 v nonyunn HasBaHne opaeHoB JleHnHa n KpacHon 3Be3gbl 10-i [ocy-
AapCTBEHHbIN HAay4YHO-UCCNeaoBaTeNTbCKUMA UCTbITATESTbHbIN NMOJSIUIOH.

Copok OeBATb NeT cywecTtByeT 3TOT MNONUroH. Ero ncropus - ato npexne
BCEro NCTOPUS CO34aHNA, UCMbITaHUNA U MPUHATUS Ha BOOPYXXEHUE HOBEWNLLEN TEXHU-
kn ans Bownck MNMBO. 310 uctopmsa ctaHoBneHua ucnbitatenen, oomnuepoB n congat
yacTen u nogpasgeneHnn NofIMroHa 1, HakoHeL, 3TO UCTOPUSI CTPOUTESNbCTBA ropoaa
B [onogHowm ctenu, ropoga-TpyxeHuka lNpuosepcka.

B Hauane 50-x rogoB npou3soLlesi Ka4eCTBEHHbIN CKa4yoK B PasBUTUM BOEH-
HOM TexXHUKWU. Ha BoopyXeHne apMnn BEPOATHOrO NPOTUBHUKA cTasia noctynaTb pa-
KEeTHas TexHuKa, B TOM u4ucne 6annmcTudeckue pakeTbl ganbHero OAencTBusi, Cho-
COBHble HECTU siAepHble 3apsabl 6OMbLLION MOLHOCTU. 3TO NoTpeboBano NpUHATUS
CPOYHbIX Mep MO 3aluTe CTpaHbl OT pPaKkeTHO-IAepHOro HanageHus. Havanocb muc-
cnefosaHue nNpobniem cnexeHus 3a 6annMCTUYECKMMN pakeTaMn C LieSibio CO34aHus
KOMMMEKCoOB NpoTuBopakeTHon obopoHbl. K Havany 1956 roga 6binn paspaboTtaHbl
aKcnepuMeHTanbHble 0bpasubl PagnosioKaLMOHHbBIX CTaHUUK, HEKOTOpble MeToabl
oBHapyXeHust 1 conpoBOXAeHMA BannucTnyeckmx paket. BosHukna HeobxoaumMocTb
OoTPaboTKM NPMHUMMNOB NOCTPOEHUSA N B3aMMOLENCTBUA OCHOBHbIX CPEACTB 3KCNepu-
MeHTanbHoro komnriekca NPO Ha gencTByOWMX MakeTax 3TUX CpeAcTB C npoBene-
HMeM nyckoB B6annMCTUYEcKMX pakeT ganbHero genctsus. Heobxogmmo Obino uc-
cnegoBaTtb M U3yYUTb HOBblE paguMoTexHUYeckme meToabl obHapyxewus BPOL, oT-
paboTaTb cpeAcTBa BbiBOAA W HaBefe-
HMUS MNPOTMBOPAKET Ha Uenb, onpege-
nnTb 3PEKTUBHOCTL AENCTBUSA BOEBbLIX
yacTen NPOTUBOPAKETLI N BbIACHUTbL psg
OpYyrnx BOMPOCOB, BO3HUKAKOLWMX MNpU
noctpoeHun cuctemsl MNPO.

PeweHne aton npobnembl MOX-
| HO ObINO OCYyLWEeCTBUTb TOMbKO Ha che-
! unanbHOM nonuroHe. PaccmatpuBanocb
| HECKOMbKO BapUaHTOB pa3MeLLEeHMUs Mo-
nuroHa. B uenax npubnmxkeHns obbek-
' TOB K 03epy banxaw npu ycnosum
obecneyveHuns 6e3onacHoOn 30HbI OT na-
OeHNsa pakeT B
panoHe enesHon goporn u ctaHummn Capsbl-LLaraH, ©bin Bbl-
OpaH CyLLEeCTBYIOLWNIA HbIHE BapuaHT C pa3MeLLeHneM ero Ha §
Tepputopun KaparaHguHckon u [hxkambynbckon obnacrten
3anagHee o3epa banxaw B npegenax BOCTOYHOW WU LEH-
TpanbHOM YacTun nycTtelHn beTtnak-Aana (lonogHasa Crenb).

[Mocne yTBepXxaeHUs BapuaHTa pasMeLleHnsa nosiv-
roHa B cootBeTcTBUM C [lpukazom MuHucTpa OBOPOHBLI
CCCP ot 30.07.56 roga 6bina usgaHa gupektusa 'eHepanb-
Horo wTtaba ot 30.07.56 roga o bopmupoBaHum [focyaapcT-
BEHHOr0 Hay4HO-MCCNeaoBaTenNbCKOro MUCMbITaTeNbHOro Mno-
nuroHa NelO u nogymHeHuun ero 4-my [maBHOMy ynpasne-
HUtO MuHuctepcTea o6opoHbl CCCP. 3TOT AeHb cuMTaeTcs
AHEeM co3faHus NONUroHa.

3pecb bygeT ropop 3anoxeH




MepebiMm HavanbHUkoM MTHUAWIT MNBO NelO 6bin reHepan-manop aptTunnepum
Hopoxos CtenaH Amutpresny (1913-1966 rr.).

LleHoM OrpOMHbIX yCUNMN N NULLEHUIN, TEPONYECKUM TPYLOM BOWHOB WU Npes-
cTaBuTENEN NPOMbILLNEHHOCTU 3adaya co3ganus nonuroHa MPO Gbina BbINOMHEHA.
Hayanacb paboTa no peleHuto TEeKYLWMX M NepCnekTUBHbIX 3adad Mo Co34aHuto
CpeacTB cTpaTerndeckon o6opoHbl Hawen PoguHbl.

K Hauyany 1956 roga yxe Obinn paspaboTaHbl akcnepnMeHTanbHble 06pasLbl
paanonoKauMOHHbBIX CTaHLUMN.

CospaBaemasd cuctema aBngdnacb EMCTBYHOLWMM MakeToM B0eBOW CUCTEMBI
MPO un no 3ambIiCy NOCTPOEHUSA NpeacTasnsana cobon TeppuTopmanbHO pasHECEeH-
HbIA KOMMMNEKC pagMOnoKaUNOHHbLIX U OFHEBbLIX CPEACTB, CBA3aHHbIX pagunopernen-
HbIMU NIMHUAMU, C LEeHTpanbHOW LUndpoBON BbluMcnuTenbHoM MawmHon Kl cucrte-
Mbl, B3aMOAENCTBYOLLMX APYr C ApyroM nytem obmeHa nHgpopmaumm B €ANHOM aB-
TOMaTM3MpoBaHHOM 6OEBOM LMKNE.

B uioHe 1957 roga 6bina co3gaHa crneuuwanbHas pagnoriokauuoHHas CTaH-
uma PO-1 ona uccnegoBaHns pagmnorioKaUMOHHBIX XapakTepUCTUK BannnucTnyecknx
pakeT B pasfnuyHbIX YCroBusix noneta, a B 1958 rogy 6onee mowHaa PJ1IC P3-2. B
okTa6pe 1957 roga Gbin NpoBeAeH NEPBLIN MYCK NPOTUBOPAKETbl 3KCNEPUMEHTasb-
Hon cuctembl MNMPO n Hayato pasBep-

TbiBaHWE ee CPeLcCTB.

MeHee 4yem 4epes nsATb NET CO

OHS Hayana opMUpPOBaAHUSA NOSNIOHA
4 mapTa 1961 roga Bnepsbie B MUPO-
BOW npakTuke npotusopaketon B-1000
B COCTaBe 3KCNepUMEHTarnbHOW CuUCTe-
Mbl "A" Oblna nopaxeHa TronoBHas
yacte BPO[ P12. 3T10T nyck noarsep-
Aun TeopeTuyeckne pacyeTbl O BO3-
MoXHocTu co3panus MNMPO.

Nomumo  3apauv co3ganHusa
cpeacte PO, a B nocnegywowem u
PKO, Ha nonuroHe ¢ koHua 50-x rogos
aKTUBHO pellanncb 3afayv co3fgaHnsa cpeactB MpoTMBOCaMONEeTHOM OBOPOHbLI, a
nosxe - peweHne 3agady NBO cpeagcrBammn, OCHOBAHHBbIMM Ha HOBbIX (PU3NYECKNX
npUHUMNax C MCNofb30BaHNEM fla3epHOM TEXHUKU. Ha Tepputopum nonuroHa 6bin
pa3BepHyT y4ebHbIn LeHTp BIMNBO, Ha kKOTOpOM NPOBOAMMNCE CTPENbObI BOMCKOBBLIMU
B6oeBbIMn pacyeTtamun 3PB, B TOM Yncne BOMCKOBbIE YHEHNSA pasfnyHbIX ypoBHeW. Ha

NnonuroH npu 3TOM BO3faranacb 3agada
MULLEHHOrO 1 NOMeXoBoro obecrneyeHus.

B kauecTBe nepexeaTymka Mcnosnb-
3oBanacb npotusopaketa B-1000.

[MepBbIN NyCK 3KCnepuMeHTanbHON
npoTtusopakeTbl B-1000 6bin npousseneH
13 oktabpsa 1957 roga. K 1959 roay yc-
newHo B6bInn npoBeaeHbl aBTOHOMHbIE UC-
NblTaHNA PagMONIOKaLMOHHBIX CTaHLUMIA BK-
3MpOBaHMs NPOTMBOpPaKeTbl W nepegayun
KOMaHA.

C amrycta 1963 rogja cpeacTsa

MamAaTHUK ncnbitTatensam cuctembl A-35 cuctembl "A" Havyanu npuenekaTbCca K pa-



B©0oTam No KOHTPOSI0 KOCMUYECKOro NPOCTPaHCTBA.

PeweHune o cosgaHum cuctemsl A-35 6b1ro npuHATo B 1960 rogy ewe o 3a-
BepLweHnsa ucnbiTaHmnm cuctemol "A". [Ina otpaboTkm cuctembl A-35 Ha NOnuroHe B
1965 rogy 6bin  pasBepHyT NONUroHHbIN obpasel cTpenbboBoro komnnekca "An-
aaH".

Komnnekc MNPO "AngaH", obnagatowmin 60eBbIMM BO3MOXHOCTAMM NO Nepe-
XBaTy GbICTpONETAWMX ManopasMepHbIX 0anNIMCTUYECKUX LEeNen B LULMPOKOM Anana-
30He BbICOT M AanbHOCTEW, NpeacTaBnsn CoOON CROXHYH aBTOMATU3MPOBAHHYHO
CUCTEMY PaANOTEXHUYECKMX, BbIMUCNIUTENBHBLIX U OFHEBbLIX CpeacTB. B kadecTBe ne-
pexBaTyuka mcnosb3oBanack npotusopaketa A-350. lNepBbi Nyck NpOTUBOPAKETHI
A-350 6bin npoBeneH 24 noekabps 1965 roga.

3HaunTenbHoe mMecTo B paboTax, MPOBOAMMbIX Ha MOMUIOHE B nepuog Cos-
AaHunsa cuctembl "A" n komnnekca "Angan”, 3aHMMalT UCNbITAHUS CPeaCcTB AanbHero
o6HapyxeHus cuctem MNMPO, NMPH 1 KOHTPONS KOCMUYECKOrOo NPOCTPAHCTBA.

Bo BTOpoun nonosmHe 1957 roga Ha4anocb CTPOUTENLCTBO TEXHOMOMMYECKNX
30aHU onsa pasMeLLeHus annapaTtypbl cTaHuuu ganbHero obHapyxeHus COO "[Oy-
Han-2". OHa aABnsAnacb COCTaBHOM YacTbio cucteMbl "A" 1 B €€ 3agady Bxoauno ob-
HapyxeHne BP u Bblgada ueneykasaHun paguoriokatopam TOYHOrO HaBeOeHUS.
MepBas nposoaka BP 6bina nposegeHa CAO "[dyHan-2" yxe B 1958 rogy. CtaHuus
noaTanHo npoLuna HacTpoeYHble, aBTOHOMHbIE UCMbITAHNA U KOMMSIEKCHbIE UCMbITa-
HWS B cocTaBe cuctembl "A".

Nocne okoHYaHMsa kKoMnnekcHbix ucnbitaHun PJIC "OdyHan-2" Ha ee 6a3e B
1967-68 r.r. 6bina co3gaHa ctaHumMa ganbHero obHapyxenusa “[dyHan-3YT1", koTo-
pasa aBnsnachb aKkcnepumMeHTanbHbiM 06pa3uyom 6oeson PJIC OO "OdyHan-3Y" n npeg-
cTtaBngana cobon aBToMaTU3NPOBAHHYD MHOFOKaHanbHY CTaHUUIO AanbHero obHa-
PY>XEHMSA N LeneykasaHnsa C NOBbILEHHOW NPOMYCKHON CNOCOBHOCTLIO, C HENpPepbIB-
HbIM U3NyYeHneM 1 NporpaMmmMHbIM 0630pOM MPOCTPaHCTBA.

HaunHasa ¢ 1970 roga v 0o cepeaunHbl 80-x rogoB pagmoriokaTop kaHana ue-
nn komnnekca "Angan”" n PJIC panbHero obHapyxeHusa "OyHan-3YIT" akTuBHO npwm-
BNnekanucb K 0becrneyeHnto UCMbiTaHU HOBbIX 0OPa3LOB BOOPYXEHUA M BOEHHOM
TexHUKN. OHKM BbINM oaHUMK M3 nepBbiX paguonokaTopos [1PO, ucnonb3yembix B
NHTepecax UCMbITaHWUA KOM-
NNeKkcoB cpeacTts npeoao-
nenunsa NMPO B kayecTBe uU3-
MepUTENbHbIX cpencrs.
PNC HAyHan-3YI1 TaKk xe B
TeyeHun 3-x neT npusBreka-
nacb K uccrnegoBaHusM Mo
KOPPEKUNN TEXHUYECKMX Xa-
pakTeEPUCTUK NPUEMHOro
yCTpOMCTBa MO W3Ny4YeHUto
COJTHLIA 1 3BE3A.

B Hauane 70-x ro-
AO0B pagVNOTEXHUYECKUM WUH-
ctutytom AH CCCP 6bina
pa3paboTaHa HoBasi paguo-
NoKauMOHHas CTaHuus Hag-
FOPU3OHTHOIrO OBHapYXeHUs
5H79 pns cuctembl npeay-
NpeXaeHnss 0 pakeTHOM Ha-

CtpoutenbctBo BEPJIK HemaH-I



nageHun. AcnblTaHna, NpoBeAEHHbIE HA MOMUIroHEe, NO3BOSMUAN 3HAYUTESTbHO YCKO-
puTb BBOA B cTpomn 6oesoro obpasua PJIC 5H79 3a cyeT cBOEBPEMEHHOIO BbisiBIiE-
HUS KOHCTPYKTOPCKUX HeaopaboTok u pa3paboTkm meTogmyeckoro obecneyeHus uc-
NbITAHUNA.

21 ceHTabpa 1970 roga HavanuMcb UCMbITaHUs nonuroHHoro obpasua PJIC
"Heman". lNepBoHavanbHO cTaHuus npoekTtupoBanack kak PJIC ganbHero obHapy-
xeHus. CtpouTtenbHblie paboTbl ObinvM Hayatbl B AHBape 1971 roga u npoaosika-
nncb oo 1977 roga. B 1977-78 r.r. B xoe nepBoro atana KOHCTPYKTOPCKUX UCNbITa-
HuUn PJ1IC "HemaH-I1" 6610 npoBepeHo ee PpyHKLMOHMPOBAHMNE NO pearnbHbIM LIENSM.
PesynbTatbl UCMbITaHNA NOATBEPAUN MPABUBHOCTb TEXHUYECKUX PELLUEHUN, pea-
NM30BaHHbIX B annapaType cTaHuuu. B HacTosiuee BpeMs Ha CTaHuun BeayTcs pa-
00Tbl, HanpaBfeHHbIE HA ee COBEPLLUEHCTBOBAHME W NOBbILLEHWE HAOEXHOCTH.

YunTbiBag BaXXHOCTb U MepPBOOYEPEHYH 3HAYMMOCTb paboT MO COBEpPLUEH-
CTBOBaHMIO NPOTUBOPAKETHON 060POHbI B 1974 roay 6bino NPUHATO pelueHne O pas-
BEPTbIBAHUN N UCMbITAHUSAX HA MNOSIMFOHE MHOrOKaHanbHOIro CTPenbb0BOro KOMMekK-
ca "Amyp-IT" B uHTepecax cosganHus cuctembol MPO r. MockBbl 2-ro NOKOsieHUs -
cuctembl A-135, cnocobHon pellaTb 3agady NPOTMBOPAKETHOM OOOPOHbLI OT CHOX-
HbIX BannucTnyeckmx uenen. 3a Bpems CyLLeCTBOBaHUA NOMNMIroHa BnepBble NPOXo-
Ann ncnbiTaHnsa obpasel BOOpY>XeHUst MOA0BHbIX MaclLTaboB 1 CIIOXHOCTMW.

CtpoutenbctBo 1 passepTbiBaHne MKCK "Amyp-I1" nponcxoguno ¢ 1976 no
1979 rogbl, aBTOHOMHbIE UCTbITaHUSA cpeacTs - ¢ 1979 no 1982 roabl.

B 1989 roay 6binv HavaTbl rocy4apCTBEHHbIE UChbiTaHus cucteMbl A-135 no
mecTy gucnokaumm. Ha MKCK "Amyp-" n nonvroH 61 BO3NOXEHbI 3a4aym aKcne-
PUMEHTaNbHOM YacT UCMNbITaHWIA C NyCKaMy NPOTMBOPAKET MO YCMOBHbIM U pearnb-
HbiM uensm. B 1990 rogy rocygapcTtBeHHble ucnbiTaHna cuctembl A-135 Ha MKCK
"Amyp-I1" 6binn ycnewHo 3aBepLueHbl U cuctema bbina NocTaBneHa Ha COBMECTHOe
obcnyxusaHue, a B 1995 roay - Ha 6oeBoe AeXypCTBO.

C 1985 roga Ha nonuroHe Gbiny pasBepHyTbl paboTbl MO NOArOTOBKE M NPO-

BegeHuto ucnbitanmm cuctemol NKO 30lM6 npotmB HM3koopbuTanbHbix MC3. [Jo aTo-
ro sonpocamu NKO nonuroH 3aHnmancsa B pamkax 3agad NPO, Tak kak ogHou u3 3a-
aad cuctembl A-35 n A-135 aBnsanock nopaxeHne HM3koopoutanbHbix MC3. OgHako,
B CWNY CTaUMOHAPHOro MC-
NOSfIHEHMS,, 3TU CUCTEMbI
UMENN OrpaHnYeHHbIE BO3-
MOXXHOCTM M MOrnn pellaTtb
3agadvy [NKO kak 4acTHyto,
B npegenax 30Hbl nopaxe-
Husa MNP ganbHero nepexsa-
Ta. VIHTeHCuBHble paboThl
Nno pasBepTbiBAHUIO WU UC-
NbITaHWIO CPEACTB CUCTEMBI
Benucb BNNotb Ao 1995
roga v B LEnoM NoslyYeHbl
NOSIOXUTENbHbIE pe3ynbTa-
Thl.

Ocoboe wmectO B

NCTOPUM MONUroHa 3aHu-
MalT COBMECTHblE paboTbl
c PakeTHbiIMn BOWCKaMu
cTpaTern4yeckoro HasHade- BbicTtaBka cuctem C-75, C-200, C-300MM



Hus, BoeHHo-Mopckum ®noTom 1 B3anMOAeNCTBYOLWNMMK OpraHn3auusMm NpoMBbILL-
NEHHOCTM NO U3MEPEHUAM XapaKTEPUCTUK pasnu4yHbix TUNoB 6oeBbix Gnokos BP,
MNOXHbIX Lenen, AUNONbHbIX oTpaxaTenen, CTaHUMN akTUBHbIX MOMEX B MHTEpecax
ncnbiTaHM 60eBOro OCHaLLEHNA OTEYECTBEHHbIX PAKETHbLIX KOMMIEKCOB, KOTOPbIE BO
MHOIoM onpeaenunu cnocobbl NOCTpoeHust paspadartbiBaeMbix cpeacts [MPO.

4 wmonsa 1958 roga 6bina paspabortaHa HoBasi cuctema [1CO - cucrtema
"200". TO nNpuHUMNManNbLHO HOBasi CUCTEMA, B KOTOPOW 3arnoXeHbl HeCTaH4apTHbIE
NPUHUMMNBLI pagnosiokaumn, HaBedeH st N 3apsikaHus MYyCKOBbIX YCTaHOBOK. McnbiTa-
Husa cuctembl C-200 Havyanucb B Mmapte 1961 roga, a B 1967 rogy cuctema C-200
Obina npuHAaTa Ha BoopyxeHue Borick MNBO cTpaHbl.

Boesble Bo3aMmoxxHOCTU cucteMbl C-200 B cocTtase rpynnupoBku MNCO ¢ y4ya-
ctuem 3PK Bowick MNBO cTtpaHbl 1 CyxonyTHbIN BONCK OblfiM BbICOKO OLIEHEHbl Ha
yyeHusax "Cotos", npoBefeHHbIX Ha nonuroHe "Awwynyk" AcTpaxaHckon obnacTu.

B 1971 rogy Havanucb ucnbiTaHUs yHuduuupoBaHHoM pakeTbl B-880.
BeeaeHnune aton paketbl B cuctembl C-200B n C-200 no3Bonnno 3Ha4YMTENbHO pac-
LWNPUTb 30HY MOPaKEHUSI CUCTEMbI U MOBLICUTbL BEPOATHOCTb MopaxeHus ueneun. B
MapTe 1973 roga ucnbiTaHnsa yHuduumpoBaHHom pakeTbl B-880 6binv 3aBepLUeHbI.

PasBuTne cpefcTtB BO3AYLWHOrO HanageHnsa HactoaTenbHO TpeboBano pas-
pabotkn HoBon 3PC. Takon cuctemon ctana cuctema C-300[1, koTopas aBunach
3Ha4YuTemnbHbIM LLIAroM B pasBUTUM 3EHUTHOrO pakeTHOro BoopyxeHust Bownck MNBO
CTpaHbl.

Havano vcnbiTaHnAM CpeacTB CUCTEMbI HA NMOSIMIOHE ObINIO MOMOXEHO nyc-
KoM pakeTbl 4 mapTta 1970 r. ¢ BpeMeHHOM cTapToBon nNo3uumn. CoBMECTHbIE UCTIbI-
TaHusa cuctembl C-3000 npoBoamnucb ¢ 27 aekabps 1977 r. no 31 maprta 1979 r.
Mpn npoBeaeHNn COBMECTHbIX MUcnbiTaHun cuctembl C-30001 Obinn npoBeaeHbl 3KC-
NnepUMeHTbI, OTNNYaOLNECS MOBbILUEHHOW CNOXHOCTbLIO.

B 1980 rogy npogomkanucb COBMeCTHble ucnbiTaHna cuctemol C-30001 ¢ pa-
keton B-500P. lMpoBefeHHble UCMbITAHUA MoOKasanu, YTo cuctema Cc paketamu B-
500P n B-500K cooTtBeTcTBYEeT OCHOBHbIM TpeboBaHuam TT3. Cuctema ¢ AByMs Tu-
namMmu pakeT peKOMeHLOBaHa K NPUHATUIO Ha BoopyxeHne Bonck MNBO.

B 1982 rogy Ha4anuck paboTbl No co3gaHuto cuctemsl C-300NMMY. 3ta cuc-
Tema paspaboTaHa ans NocTtaBoK rocygapcrBam-yyYacTHMkam Bapuwasckoro [Joroeo-
pa n npegHasHayeHa ans 6opbbbl C HU3KONETHA-
LWUMM LEeNamMm M MaccoBbIMU CpeacTBamMu Mac-
CUPOBAHHOrO BO34YLLUHOro HanageHus. Cucrtema
C-300lMMY cos3paHa Ha ocHoBe HasoBoW cucte-
mMbl C-300MC, npowegwen 6onbwon o6bLemMm uc-
NbITAHUA N NPUHATON Ha BoopyxxeHne. CoBMecCT-
Hble ucnbiTaHms cuctemsl C-300MMY npoBeeHsb!
c 25 wioHsa 1984r. no ceHTsabpb 1986 r. UcnbiTa-
HUS nokasanu, 4to cuctema C-300INMMY c pake-
Tamu B-500P n B-500K coBmecCTHble mUCrnbITaHUA
BblAepxana u cooTBeTcTByeT TpeboBaHusam TT3
N pekomeHaoBaHa ANs OCHALWEHUs apMUn rocy-
AapcTB-yyacTHMKOB Bapluasckoro [Jorosopa.

B teueHnn 1981-1987 r.r. Ha cucteme C-
300l C npoBoaunucb paboTbl, CBA3aHHbIE C pac-
LWwmpeHnem 60eBbIX BO3MOXHOCTEN U YCTPaAHEHU-
€M He[OCTaTKOB, BbISIBMIEHHbIX Ha MNpeablayLinx
aTanax mcnbiTaHun. OgHon 13 Takmx paboTt aBu-

Paketa-muweHb CTpux



nocb nposegeHne wucnbitaHun Pl1H
5H63 no HM3koNeTAWUM Lensam B ycro-
BUSIX OTpULaTENbHbIX YIIOB 3aKpbITUS.

C 1980 r. Ha4Yanucb McnbITaHUA
pakeT-MULLEHEN, npegHa3HayYeHHbIX
ana 6oeBon nogrotoBku 4vacten 3PB.
Ona vactem 3PB, npoBoanBLumnx
cTpenbbbl, Oblna HyxHa  pakeTa-
MULLEHb C XapakTepucTukamu, B6rmskm-
MU K XapakTepuctukam cpeacts BO3-
AYLHOro HanageHusi BEPOSATHOro npo-
TUBHMKA. TakoW  pakeTONn-MULLEHbIO
crana paketa PM-217, oTcnyxusLias
cBou cpok B vacTtax 3PB. B pesynbTtate
NPOBEAEHHbIX WUCMbITaHWA YyCTaHoBIE-
HO, 4YTO pakeTbl-MuweHn PM-217M-I1 n
PM-217M-Y Moryt npuMeHaTbca Ons
obyyeHns n TpeHupoBkum B0eBbIX pac-
yeTtoB Bowck NBO, a Takke Ans ucnoiTaHMin n oTpaboTkn BHOBL pa3pabaTrbiBaeMbiX
3PK. O6e pakeTbl pekoMeHOO0BaHbl ANs NPUHATUA Ha cHabxeHne Borick MBO.

Paketa PM-217 6bina nepeobopygoBaHa B pakeTy-muweHb PM-217M.
[MpenBapuTernbHble UCMbITaHUA pakeTbl-muweHn PM-217M n Ha3eMHbIX cpeacTs
ynpasneHus 6o npoBefeHbl B nepunog ¢ aekabpsa 1981 r. no uionb 1982 r. Ucnbl-
TaHus nokasanu, 4YTO pakeTa-MULIEHb U Ha3eMHble CpeACcTBa 3arnycka fieTHble UCMbI-
TaHus BblaepXanw.

C 1998 roga HavanbHWKOM MOMUroHa ABMseTCa reHepan-manop Martnawos
Bunop CtenaHoBunu.

K HacTosiemy BpeEMEHW MOMUIOH HAaXOAUTCS Ha TEPPUTOPUN CYBEPEHHOrO

rocyaapcTtea — Pecny6nukn KasaxctaH. 3akoHHOCTb ero npebbiBaHns 34echb 3akpen-
neHa CornaweHvem n [loroBopom apeHabl, nognucaHHeiMu Npasutensctesamu Poc-
cuinckon depepaunmn n Pecnybnmkm KasaxctaH. Mexay komaHgOBaHMEM MOMMUIOHA U
akumatom ropoga [lpu- Bupa o3epa Banxauw
03epcka, BOEHHOCNYyXa-
WMMXU N YfieHaMn Ux ce-
Men, rpaxgaHamm Poccui-
ckon depepauunun, u xute-
namu ropoaa, rpaxgaHamu
Pecnybnuku KasaxcTaH
AaBHO YCTaHOBUNUCL OpY-
KECKME OTHOLUEHUS, OTHO-
LWEeHNa B3auMMOMNOMOLLM U
B3aMMOBbLIPYYKkn.  MHoro-
YUCIEHHbIE npodnemsl,
pafoCTHblE W nevarnbHble
cobbITna — BCe 3TO pelua-
€TCq COBMECTHbIMU yCU-
nMaAMK, A3LIKOM YeroBeye-
CKNX OTHOLLEHUMN.

Matnawes B. C.
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