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VJIK 681.3 (09)
T'OPEJIOBA C.A., HTY "XIIN"

HCTOPHS CO3JAHUSA BOPTOBOM BBIUNCJIUTEJIBHOM
MAUIWHBI 1 CUCTEMBI ITPOBEPKHU "AJIEKTPOHHBIN TYCK"
HA HITIO "XAPTPOH"

CraThsi NOCBSILICHA WCTOPUHM  CO3JaHUS HA  HAayYHO-NIPOU3BOACTBEHHOM
o0pemuHeHnn  "'XapTpoH" TmepBOH OOPTOBOM  BBIYMCIUTEIHHON  MAIIMHEI,
NpeJHA3HAYEHHOW  [UIi  CHCTEM  YIPaBICHHS  MEKKOHTHHEHTAJIbHBIMH
0aJUTMCTUYECKUMHU pakeTaMH. PaccMarpuBaeTcsi Takxke pa3paboTka MPOBEPOYHO-
IYCKOBOM CHCTEMBI JJIs IPEACTAPTOBOH NIPOBEPKH BCEX CUCTEM PAKETHI.

The article is devoted to the history the making of first on-board computer on
production association "Khartron™ intended for control systems of intercontinental
ballistic rockets. Considered also the development checkpoint and launch system
intended for the prelaunching testing of the control systems of rocket.

Hctopuss pa3BuUTHS pPaKeTHO-KOCMHUYECKOM OTpacid BKJIIOYAET HE TOJIBKO
pa3paboTKy caMHX pakeT M KOCMHYECKWX JieTarenbHbix ammapaToB (KJIA). He
MEHee BAaXHBIM SBISETCS co3nanue cucreM ynpasieHus (CY) — cioxkHeHmmx
JNEKTPOHHBIX CHCTEM, OCHOBAHHBIX Ha CaMBIX IIEPENIOBBIX TEXHOIOTHAX. B
NpeAblIymux paboTax MBI YK€ pacCMaTpUBAalMl TEMY pPa3BHTHS CHCTEM
ynpasienus [1; 2; 3]. B manHoii craTthe peup moiaeT o co3ganuu B 1970-x rT. B
XapbKOBCKOM OKB-692* mepBoii B CCCP GoproBodl nupoBOH 3IEKTPOHHOM
BeraucnuTensHoit Mammebl (BLIBM). Ee BHeapenne cTano peBOIIOIOHHBIM
1aroM B pa3paboTKe cucTeM ynpasieHus pakeT U KJIA.

VYke B cepeluHe MATHICCATHIX TOJOB Pa3padOTIMKaM CHCTEM YIpaBICHUS
KJIA Obuta sicHa HEOOXOAMMOCTE CO3/JaHUSI BBIYHUCIUTEIBHONW MallMHBl Ha O0OpTY
KOpaOJis He TOJBKO AT CTAOMIIN3AIlNH ero T0JIeTa U CUCTEM HaBEACHUS, HO M UL
YIpaBJIECHUS CJIOKHEHITUMH MPOLECCAMU BO BPEMsI MOATOTOBKU PAKEThI K IYCKY,

' OKB-692 nomyunso HoMep 11/s1 67 (MOUYTOBBIN AMMK) U opuIManbHOE HasBaHue - KB
"OnextponpubdopocTpoeHus”, HeiHe HaydHO-pon3BoacTBeHHOE 00benuHeHHe "XapTpoH"
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qa ®w  BO BpemMa camoro moseta. COBEpIICHCTBOBAHHE  YIIPABICHUS
MEXKOHTHHEHTAIBHBIMU OayummcTnyeckumu pakeramu (MBP) tpeGoBano peskoro
yBenn4eHus: 00peMoB HH(popMaImu, oopadaTeIBaeMOi Ha OOPTY pPaKeTHI BO BpeMs
M0JIETA, T.€. B PEKUME PEATIbHOTO BPEMEHH.

Ho paspaboTka cucTeM ympaBIeHHs BKIIOYaeT B ce0sl HE TOJIBKO CO3IAaHHUE
npubopoB, OoproBoii OBM wu mporpammuoro obecneuenus (I[10) momera.
Baxneiinieli yacTeio paboThI sIBIISETCS NPOBEPKA CHCTEMBI HA PabOTOCIIOCOOHOCTb,
Kak B INTAaTHBIX CHUTyalWsX, TaK M B CIydae BCEBO3MOXKHBIX OTKIOHEHHH.
OcymiecTBiaeHHEe 3TOIl MPOBEPKU B PEATbHBIX YCIOBUSX OYEHb TPYNOEMKHH U
noporocrosmuii mpouecc. IIpu 3ToM MHOTHE BO3MOXKHBIE CTEUEHHS 00CTOATEIBCTB
MIPOMOJICJIUPOBATh Ha peajbHOM 000pYJOBAaHMU HEBO3MOXKHO. B cBsi3u ¢ 3TUM Ha
6aze BLIBM B OKB-692 Oputa pa3paboTaHa TNPOBEPOYHO-ITYCKOBas CHCTEMA,
IpeJHa3HaYeHHas Kak [  NpPeACcTapTOBOM  HPOBepKH  000OpyIOBaHUA,
YCTaHOBJICHHOTO KaK Ha PAaKeTe, TaK ¥ HA3eMHOT'0 MCIBITAHHS CHCTEM YIPaBICHUS,
obOecrieunBarOmUX (HYHKIIMOHUPOBAHUE PAKETHOTO KOMIUIEKCA. OTa CHCTEeMa
MOJTyYHJIa Ha3BaHUE " DICKTPOHHBINA MyCcK'.

B amperne 1959 r. B XapbkoBe Obuta co3aana HoBas opranuzaius — OKB-692,
CTaBIIas TOJOBHBIM HAYYHO-HCCIICHOBATEIBCKIM M ONBITHO-KOHCTPYKTOPCKHM
MPEINpUATHEM, OCYLIECTBILIOINUM KOOPAMHALIMIO Pa0OT MO CO3MaHHIO CHCTEM
yopaBieHus Ui paker, paspabareiBaeMbix B OKB-586 mox pykoBomcTBOM
M.K. Surens. Slapom npexanpusitusi cran koyuiektu, nepeureamuii u3 CKb-827,
Bo3rnaBisieMblii  A.M. [mH30yprom, KOTOpBI CcTanm 3amectuTesieM [ JIaBHOTO
koHCcTpykTopa OKB-692. PykoBoautenem u I'maBHbM koHCTpykTOpoM OKbB cran
b.M. Konomnies [1, c. 42]. U3 CKb-285 3aBona um. [lleBueHko, 3aHMMaBIIETOCS
pa3paboTkoi cucTteM OOPTOBOM PaAMOKOPPEKIIMU paKeT CpeiaHed AalbHOCTH, B
coznanHoe OKbB mpumia rpymnma Bo rilaBe ¢ pyKOBOJIUTENIEM 3TOTO HalpaBJICHHS
I'.A. bapanoBckum. IlepeiM npermmiem HoBoro Kb crama cucrema ympaBiieHHS
paketoit P-16, mis KoTOpoil BIepBble B CTpaHe OBUIH pa3pabOTaHBl OOpPTOBEIC
mpubopsl  aBTOMaTa CTa0MIM3alMM Ha 0a3e MarHUTHO-TIOIYHPOBOJHHKOBBIX
JJIEMEHTOB.

Paspaborka CVY yka3zaHHOW pakeToW TMOBJIEeKIa 3a CcO0OW | pa3BHUTHE
aseMeHTHOW 06a3pl.  IlepBble cueTHo-pemarone NPHOOPHI  CTPOMIIMCH HA
(eppUTTPaH3UCTOPHBIX sUeiikax, Ha KOTOPBHIX HCIOJHSUINCH aBTOMAT BBIBEICHUS
paKkeTsl Ha 3aJaHHYI0 TPAaEKTOPHIO, MPUOOPHI PETYIMPOBAHUS KaxyIleHcs
CKOPOCTH, YHPAaBICHHS TI0 TaHTaXy, YCTPOHCTBO MPOTrPaMMHO-BPEMEHHOTO
yIpaBieHus, 00ECIeUnBaIOIINX YIPABICHUE JBUTATEISIMU W BBIBOJl PAKETHl B
HY)KHYIO TOYKY IPOCTpaHCTBa. Bo BCeX 3THX cHCTeMax cTabwWim3anusi pakeTsl
OCYIIECTBISUIACh ~ CHENHMAIBHBIM ~ NMPUOOPOM -  aBTOMAaTOM  CTa0WIM3aIMH
aHaioroBoro Tuma. C 1964 r. mpou3omien mepexoj] Ha JJICKTPOHHBIE CUYETHO-
pewmaronie TpUOOPBL, B OCHOBE KOTOPBIX OBUIM  3JIEKTPOBAKYYMHBIE U
MOJTYTPOBOJHUKOBBIE TPUOOPHIL.



Nmenno OKB-692 cramo TONOBHEIM B OTpacid 1O pa3pabOTKe aBTOMara
CTa0MIM3allMM M  KOMIUIEKCA HA3eMHOTO0 IIyCKOBOIO W NPOBEPOYHOTO
ANIEKTPOOOOPYIOBaHUS, CO3AaHHBIX Ha ocHOBe BIIBM.

3a HECKOJIbKO JIET MPOU30IIe] KaueCTBEHHBIM CKayoK, a HMEHHO Iepexo] Ha
MOJTYTPOBOJHUKOBBIE AJIEMEHTHI. DTO CO3/1aBaJI0 BO3MOXKHOCTh B KOPHE M3MECHHUTH
koHCTpyKIuio CY 6oeBrIMU OaiECTHIEeCKUMH pakeTaMu. Ho ocraBaiics eme psnq
npoOJieM, perIieHHe KOTOPbIX OTKPBIBAJIIO HOBBIE TOPH30HTHI HEPE] CO3AATeNSIMU
PaKETHOM TEXHUKHU.

Jnst moanepkaHusi 60ETOTOBHOCTH PAKEThl CO3/aBaJMCh CHCTEMBI KOHTPOJIS
€¢ COCTOSIHMS, & UMEHHO HAOJIOICHHE 332 BBICOKOTEMIIEPATYPHBIM W TOKCHYHBIM
TOIUIMBOM, KOHTPOJISI CUCTEMBI YIpaBJICHHUs, TEMIEPAaTypHOTO pexUMa U JIp. OTa
IIpOBEpOYHast 1abopaTopHs MPeACTaBIsIa coO0H OrpOMHOE KOJTMIECTBO MKa(pOB U
CTOEK, CMOHTHPOBAHHBIX B CIIEIMANBHBIX aBTomoe3ax. s ux mpoesaa K maxram
MIPOKJIA/IBIBAINCH JIOPOTH. Bech 3TOT KOMIIIEKC MpPEACTaBIsT COO00M rpoMO3aKoe,
3aMeTHOE CO CIyTHHKa coopyxeHue. Jla M comepkaThb BCIO 3Ty TEXHHKY H
mepcoHan ObUIO AENOM HE HpOCThIM W goporocrosmumM. CTama O4eBHAHOU
HEOOXOIMUMOCTh CO3MaHUS OOPTOBOWM BBIYMCIMTEILHOW MAIUHBI, CIHOCOOHOM
aBTOMAaTHUYECKH PELIaTh 3a/[ad4i KOHTPOISI cOCTOsHUA pakeTsl. OHA Moria Obl cama
NPOM3BOAUTh CcOOp M aHauu3 UHPOpPMAIMM M TpPU  ITOM  YIPaBISATHCS
JUCTAaHIMOHHO. OTO TMO3BONWIO OBl YNPa3gHUTh HA3eMHYIO ammaparypy,
pasMmecTuB ee B "'orojoBKax' paKkeTHBIX IIAXT, K OTKA3aThCs OT aBTOTIOE3/I0B.

Eme Oomee BaxHoW Obuta 3amada co3taHMs OOPTOBOTO BBIYHMCIIHTEIS,
CHOCOOHOI'0 YHpaBIISITh MOJIETOM paKeTbl, YTO IO3BOJIIIO Obl CYIIECTBEHHO
MOBBICUTh TOYHOCTH cTpenbObl. BIIBM Ha OopTy pakersl - 3TO AaBHIS MedTa
co3nareneit CY. Ee BeMUCIUTETbHBIE BO3MOXHOCTH TO3BOJISIIM Ha KA4eCTBEHHO
HOBOM YpOBHE peajn30BaTh INUPOKMH KiacCc 3agad yYIPaBICHUS IOJETOM:
HaBelIeHHEe Ha IeNb, CTAOWIM3aIlMI0O B TIONETE, YNpaBJIeHHE aBTOMAaTHKONH B
Iporecce MPeICTapTOBOM MOATOTOBKH U B IOJIETE, PETYJIMPOBAHUE JIBUTATENS IO
TAT€ W 10 PAacXody KOMIIOHEHTOB. Takke 3HAUMTENBHOE IOBBIIMIEHHE TOYHOCTU
cTpenbObl, B OCHOBHOM 3a CYET BO3MOXKHOCTH KaJMOPOBKM THPOCKOINYECKUX
prOOPOB B MPEACTAPTOBOI MMOATOTOBKE.

Takum 00Opa3om, yxe B cepeaAnHe MATHAECATHIX T0J10B XX CT. pa3paboTdynkam
CY 0Obul0 SBHO BHIHO MPEUMYIIECTBO BBIYHMCIWTEIBHOM MaIIMHBEI Ha OOpTY
paKeTsl HE TOJBKO JUISl CTAaOMIM3aLUK €€ TI0JIeTa U CUCTEMbl HaBEJCHHUS, HO U JUIS
YOpaBJICHUS CIOKHEHITNME TPOLIECCAMH BO BpPEeMs IOJTOTOBKH €€ K IIyCKy W BO
BpeMsi camoro mojera. K coxajeHuro, CymecTByIOIasi B TO BPEMs 3JIEMEHTHas
0a3a He mo3Bosinia Obl Mcmojiab30BaTh BIIBM B kauecTBe OCHOBHOTO 3JIEMEHTA
YIpaBJIeHUS PaKEeTOMH, B CBSI3H C €€ TPOMO3AKOCTHIO M HU3KOH Ha/Ie)KHOCTBIO.



[epBEIit OIBIT IPUMEHEHNST OOPTOBBIX AUCKPETHBIX WIIN ITU(PPOBBIX MPHOOPOB
6611 monrydeH B CKbB-897 mpu cozganuu CY 111 OPOXOBO pakeThl TAKTUUECKOTO
HazHaueHWs "OwHera" c mampHOCTBIO CTpenbOBl 10 160 kM. Paspaborumkom ee
Beictynan HUM-4, a pa3paborka cucTeM yIpaBieHHs ITOJHOCTHIO JIeTa Ha IUIe4n
CKB-897. Ilocme aHamm3a BCeX BO3MOXHBIX BapHaHTOB ObUIa BEIOpaHa cxema
yIOpaBjiseMOro TIojera BIUIOTh JO LEIH MO0 OJHOKOOPAMHATHOMY METOLY
HaBeIeHUI. ABTOpaMH 3TOTO MeTosa Obuti Mooabie nmkeHepsl S1.E. Aiizenoepr u
AUW. I'ynumenko. Baxaeliield 0COOCHHOCTBIO CHUCTEMBI YIpaBICHHsS OBUIO ¢
pUOOPHOE MCTIOTHEHNE HA AUCKPETHBIX MIH NA(POBBIX IPUHIIAIIAX.

VYhopaBieHne KypcoM pakeThl OCYMIECTBISUIOCH TaKXKe WHEPIUATBLHBIM
METOJIOM, YTO MOJHOCTBIO 00ECIIeYHBANIO €¢ aBTOHOMHOCT. /IMCKpeTHBIe MPUOOpHI
paspabaTpBaiuch 1oA pykoBoactBoM E.M. MuximHa W OBUIM  TIEPBBEIMH
npubopamu 3Toro tumna, paszpadoraHHeiMH B CCCP. I'maBHBII KOHCTPYKTOD
CKB-897 A.M.Tma30ypr m ero 3amecturens U.A.PybanoB, HecMoTps Ha
3aHATOCTh JIPYTUMU BaXXHEHIIUMU pa3zpabOTKaMH, TOPSY0 MOJJIEPKUBAIU OTY
MHUIHATHBHYIO paboTy. brmaromaps sTtoMy yke depe3 IBa roja IOSBHIACH
ammaparypa, paspaborannas cwiamu CKB-897 u cMexHBIX opraHu3aiuii, B TOM
grcae pa3paboTunKa TUPOCKOMMIECKUX MpUOOpoB - CapaTOBCKOTO 3aBOMa IO
pykoBoactBoM A.K. Banunkoro. /o 3Toro MoMmeHTa NpHOOPOB C AMCKPETHBIM
BeixoqoM B CCCP Hukto He paspabateiBai. [Ipoiiner eme Hemano JIEeT, IOKa
HUWN-944 - ocHoBHOW pa3pabOTYMK TMPOCKONHMYECKUX IMPUOOPOB Uit OOEBBIX
PaKeTHBIX KOMITJICKCOB HAYHET CO3/1aBaTh alMapaTypy ¢ HU(GPOBEIM BEIXOJOM.

Heynaunsle mycku pakeTs! "OHera'", mpocyeTsl B KOHCTPYKLHUH ITOPOXOBOTO
JIBUTATEIA, 1a U B CHCTEME YIPaBJICHHUS, 3ACTABHIIM OTKA3aThCs OT e¢ JalbHeHIIeH
paspaborku. K coxxaneHuto, BMecTe C O3THM OblJa Ha HEKOTOPOE BpeMs
MIPUOCTAHOBIICHa W paboTa Hall AMCKPETHBIMH CHUCTEMaMH yrpaBieHHUs. OIHAKO
onbIT, nonyueHHblii S1.E. Aizen6eprom u A.U. ['yauMeHko, He MPOLIEN JapOM.
Co3naHre JAHCKPETHOW ammapaTypbl OBUIO BaXHEWIIMM OTAallOM Ha IyTH
pa3paboTku OOPTOBBIX KOMIBIOTEPHBIX CUCTEM, TOCKOJIBKY OHO O0ECIIEUMBAIIO MX
COBMECTUMOCTh CO CYETHbIMH mpuOopamu. [lo MHEHHMIO cHenMaancToB,
MIPOJI0JKEHHE PabOT B ATOM HAmpaBlIeHUH, MOTJIO OBl 3HAYMTEIHHO MPHOIU3UTH
9py OOPTOBBIX HM(POBBIX BBIYUCIUTEIBHBIX MAaIIMH. M BIOJIHE BO3MOXHO, 4TO
MOTIFITKA CO3[aTh COBEPIICHHO "MHYI' CHCTEMY YIpPaBIEHUS B KOJIJICKTUBE
OKbB-692 3anoxuina HOBATOPCKUHM JyX M CIOCOOHOCTh HE KOIUPOBATH UYXKHE
U7eH, a MIPOAYKTUBHO pabOTaTh HaJl CBOUMH.

C nepBbIx AHEH cymecTBoBaHus HoBoro npeanpustua OKB-692 B ero cocrase
Hadajo JeHCTBOBAaTh TEOPETHUYECKOE IIOApa3AeieHHE, NEPBBIM PYKOBOIHUTEIEM
kotoporo Obul A.W. 'ynumenko. B ckopom BpeMeHM mojpasjeneHue, Beayliee
cBoe Hauano eme u3 CKB-897, BeIpocio B caMOCTOSATENBHOE W OJHO M3 CaMBIX
KPYIHBIX TO/pa3JelieHni - TpeThe OTHeNIeHHe. B HeM mnosiBuilach jnabopatopus
cuctem HaBeneHus (Hau. A.C. [oHuap), B koTopor yxe B 1960 romy croxuiach
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rpymma mox pykoBoactBom C.C. Kopywmsl, crienuamm3upyromasicst Ha pa3paboTie
CHUCTEM HaBEJICHHS OAJUTMCTHYCCKUX PAKET.

Crenmanmuctel  aisi  pabOTBI B TEOPETHYECKHH OTAEN  I[MOIOHpaNNCh
CKPYIYJIC3HO K3 4YHCIa MOJIOJBIX CICIMAIKNCTOB, HMMEIOUIMX CKIOHHOCTh K
Hay9YHOH paboTe W CBOOOAHO BIANCIOMNX dTHMHU 3HAHUAMH. [Ipomcxoamn moxdop
cyry00 1o MHIUBUAYATFHOMY MPUHIUITY W, KaK MPaBUIIO, €Il Ha CTaJuH y4eOsl,
Ha MATOM Kypce WIM NPH JUITIOMHOM TNPOCKTHPOBAaHUHM W3 YHWCIIA Hauboee
CIOCOOHBIX CTYJNCHTOB B O0OJACTH MAaTEeMAaTHKH WJIH MEXaHWKH. J{HIIOMHOE
MIPOSKTHPOBAHUE BBHIMOIHSIIOCH HA TIPSANPHUSITUAN 0 TEMATUKE NPSATNPHUITUS U TIOJ
PYKOBOJICTBOM €TI0 CIIEIIHATHCTOB.

[TomHOCTRIO COPMHUPOBABIICECS TPEThE OTIACICHHE HMMEIO TPU OCHOBHBIX
HaTpaBJICHUS: OATUCTUKH, CTAOWIM3allid M IporpaMMHupoBaHus. Poms u
3HayeHue Teopuu AOpaM MapkoBHY NOHHUMAl U TPHJIOKII HEMaJIO CHI K
CO3aHUIO  COOTBETCTBYIOIIMX  IOIpA3NelICeHUH, HauWHAs C  HEOONBIIOH
1a00paTOPHH U 3aTE€M OTEa B COCTaBE PyKOBOAMMOTro uM komiuiekca B OKB-692.
Bo Bcex mocnemyromux paboTax Bexymias pojib B ONPEAEICHUN OOJMKA CHCTEMEI
yIOpaBleHUs] MpHHAJJIeKada CIHEelHaTucTaM TpeThero Komiekca. Hu omHo
o0cyXeHne Kak HMPUHIMITHAIBHBIX, TaK U TEKYIINX BOINPOCOB Ha BCEX YPOBHAIX
BHYTPH U BHE OpPraHU3aIllMM HE MPOXOIMIO 0€3 yJ4acTUsl TPEThEro OTACICHUS.
[MapannensHO IUTO0 CO3aHNe MOITHOM SKCIIEPUMEHTaIbHOM 0a3bl, OCHOBY KOTOPOI
COCTaBJISIM YHUBEPCAIBbHBIC BRIYHCIUTEIbHBIC KOMIICKCH. Ha npeanpusitun ObL1
CO3/1aH CaMblii MOIIHBIA BBIYUCIUTEIBHBIN IIEHTP, HEIPEPHIBHO OCHAINASMBII
obicTponeiicTByromumu  LIBM, cozmaBaempivu B CCCP u B cTpaHax
COIHMAACTIHYECKOTO COJPYKECTBA.

HckmounTeNbHyI0 poJib B Pa3pabOTKe W CO3IaHWUW ammapaTypbl CHUCTEM
VOpaBJICHHS WMEIO COBPEMEHHOE TIPOHM3BOACTBO MOIYJEH, MHOTOCIOWHBIX
[EYaTHBIX IUIAT, 3alOMUHAIOIIUX YCTPOWCTB Ha (PEPPUTOBBIX CEPACYHHKAX,
peTIeHBI CIIO’KHBIC HAyYHO-TEXHHUYCCKHE poOIEMBI obecriedeHus
MIOMEXO03alINIIEHHOCTH, BBICOKOH HAJIEKHOCTH, CTA0WJIBHOCTH IapamMeTpoB
OOpTOBOM BBIYMCIUTEIFHON TeXHUKHM B TeueHwe 10-metHero (M Oonee) cpoka
aKcIUTyatanuu. lleX M3roTOBIEHWS TEYaTHBIX IUIaT  cTadl  o0pas3IoBO-
MTOKA3aTeIbHBIM IIEXOM OTPACIIH, 4 CEPUHHBIC 3aBOJIbI, H3TOTOBIISBIINE allIapaTypy
mo gokymentanuu OKDB, 1enrMkoM 3auMCTBOBAIM OTPabOTaHHYIO TEXHOJOTHIO
OMBITHOTO 3aBoa. Ha mpoTsbkeHun 6osee apanuaru jiet 1o 1987 roga AUpeKTopoM
3aBoma Obi1 I'.A. Bop3enko. ['eopruii AHIpeeBHY HENMpecTaHHO obecreyuBal
paclMpeHre NpOU3BOACTBEHHBIX BO3MOXKHOCTEW 3aBO/a, OCHAIIEHHWE €ro IeXOB
CcaMbIM COBEPIIIEHHBIM 000PY0BaHUEM, BHEAPEHNE TIEPEIOBON TEXHOJIOTHH.

[Ipounoit omopoii paspaborok OKB kpome ONBITHOrO 3aBOJa CTAaHOBATCS
KueBckuit paamosaBoj, rae I'nmaBHeIM KOHCTpykTOpoMm crtan A.U. 'ymumenko u



XapokoBckuit 3aBog mM. T.I'. llleBuenko Bo rtmaBe ¢ HO.U. 3aropoBckum u
AL IlneitepoM. Baxueimryro pose B pakeTHOM KOpHOpalMU — HUIrpanu
MockoBckuit mHCTHTYT THponpubopos HUMN-944 B.U. Ky3nenmoBa, MockoBckuit
pokeKTopHBIN 3aBoa B. A. OxyHneBa, Kuesckuii 3aBox "Apcenan" - no cuctemam
NpULIEIUBAaHUS M €lle LeJablil psn npeanpustuil B JleHunrpage, MuHcke,
Boponexe, Kamenck-Ypanscke, CeBepofioHenke U Apyrux roponaax CoBeTCKOro
Coro3za.

B ortor mepmonm HeoOxommmocTh co3maHus BIIBM Oputa ocozHaHa B
rocyJapCTBEHHOM  Macmtabe, u  mHepBoHayaipHoe pemenue BIIK o
[EHTPAIM30BAHHOW ee  pa3padoTKe BBUIIIOCH B co3laHHMEe B MOCKBe
CHELUaTM3UPOBAHHOIO HMHCTHTYTa LU(GPOBOH 3JIEKTPOHHOH BBIYHCINTEIBHON
TexHUKH. OJHAKO cuTyauus ycyryOmsiach TeM, 4To B OOpPTOBYIO MaIIMHY
HE00X0IMMO ObUIO BBECTH U OTIAUTh MPOTpaMMy YIPaBIEHHUS MOJIETOM PaKeTHl,
KOTOpYI0 paspabareiBasii  ympasieHIbsl. ChenctBueM  sSBWJIOCH TO, 9TO
opranmuzaiuu-pazpadorurkun CY, Mmo4Th cpady ke W Jaxe C ONEPEeKCHUEM,
NPUCTYNIIIN K CaMOCTOSITENIBHOM pa3paboTke TakuxX MaluH, coo0pasysch co
cnenuUKOil UX Ha3HAYCHUS.

Ha oxgnom u3 coBemanuii Beiciero pykosoacrsa OKb-692 B ampene 1967 r.
reHepaibHbIil aupekTop u [yaBHBI KOHCTpykTOop B.I'. CepreeB mpemnmoxui
00CYANTH M PEIINTh BOIPOC O KOHIEHTPAIIMU CHJI Ha OJJHOM W3 3THUX HAIPABJICHHUH.
Bce pykoBogurenu Benymux noapasaenenuit: S.E. Aitzenbepr, A.W. Kpuorocos,
B.M. Konopes, A.C.ToHuap u Jap. BBICKa3ajHCh 32 HCIOJB30BaHHE OOpPTOBOI
OBM coOcTBeHHOM pa3pabOTKH, TIOCKOJIBKY B '"4yXyr' MamuHy ObUIO
MIPAaKTHYECKH HEBO3MOXKHO BHOCHTH HeoOxonumble m3MmeHeHus B 110, 4To pes3ko
3aMeTI0 OBl pa3paboTKy HOBBIX cucTeM ynpasienus. KomiekruB OKB-692
OKazaJcs J0CTaTOYHO XOPOIIO MOATOTOBJIEHHBIM K 3TOH paboTe, Kak B Hay4HO-
TEXHUYECKOM, TaK ¥ B OPraHNU3aI[MOHHOM OTHOIICHUH.

Jnst pemieHHMss HOBBIX NPOOJieM B TPEThEM OTIEICHWH OblIa IpOBelCHa
COOTBETCTBYOIIAas peopranusaius. B 1962 1. i BBINONHEHHS BO3POCIIETO
o0beMa NPOEKTHPOBaHMS OOPTOBOH ammaparypsl ObLT cO3/aH NPHOOPHBIN
kommiekc Ne 4. Ero pyxoBoautenem Obun HazHaueH A.H. lllectroman, a ¢ 1966 mo
1992 rr. 510 MIOAPa3Ienenue Bo3raasisul A.J. KpuBoHOCOB, KOTOpEIH cpa3y nocie
Ha3HAYeHHsS MPUCTYIWI K €ro KOPEHHOW pPeOopraHM3aIliy IOJ HOBBIE 3afaddl —
co3laHue OOpPTOBOM BBIYMCIMTENbHOW MamuHel. Ha ©0ase maGoparopuw,
u3yyarorei mpobiemsr BIIBM, 6but opranu3oBad 35-i OTAe M0 PYKOBOICTBOM
b.M. KonopeBa. OcHoBHas 3amaua otnesna — paspaborka IO  GoproBbIx
BBIUMCIIUTENFHBIX ~ KOMIIJICKCOB, ONpEAETICHHE OCHOBHBIX TpeOOBaHWHA K
BBIYHMCIINTENbHBIM XapakTtepucTukam BIIBM u ee apxurexrype, croco0oB u
cpenctB o6pabdoTku I10 BIIBM.

C npyroii  CTOpPOHB, B NpPUOOPHBIX  OTHENCHUSX, PYKOBOJMMBIX
A.N. KpuBonocoBeiM u B.K. Kombiom, ObuUM CcO31aHBI TOJpa3AesICHUS IS
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HeTocpencTBeHHON pa3paboTku BIIBM u ee Ha3eMHOH NIpOBEpOYHO-IIYCKOBOU
YacTH, & KOHCTPYKTOPBI U TEXHOJIOTH IPUCTYIIMIM COOTBETCTBEHHO K pa3paboTke
KOHCTPYKIMH U TEXHOJOTUH €€ TPON3BOACTBA.

PykoBoactBo mpenmnpusatus B nuie I'naBHoro xoHctpykropa B.I'. Cepreesa,
maBHoro uHxeHepa A.M. I'ynumeHko U AMpeKTOpa ONBITHOIO — 3aBOJA
I'.A. Bop3erko mpumaBano Oomipmioe 3HadeHHe 3TUM padoram. C 1965 roma
HAvyaJloCh CO3/IaHHE CEpUM TAKUX MAIlMH U yxe B 1968 r. ObUI UCTIBITAH NEPBBINA
obpazerr BIIBM tumna 1A100. 3to Opl1a 0oMHOKAaHATBHAS MallWHA, IIOCTPOCHHAS Ha
ruOpumHBIX Monyisax cepun "Tpoma-1". Uepe3 miecTh MecsiueB MNOSBWIACH €€
TpexXKaHaTbHasT MOAW(UKAINSA Ha MOHONUTHBIX MHTErpayibHBIX cxemax 1A200 c
yHUHULIMPOBaHHBIM mporieccopom M4M. B 1971 rony, snepseie B CCCP, Obut
MPOU3BEICH 3alycKk HOBoW pakeTsl 15A14 (P-36) c cucremoif ympaBieHHs,
BKJIIOUaromiei 6oproryro 9BM [4, c. 51].

C 1976 rona mayara paspaborka cepun BILIBM Ha GONBIINX MHTErpalbHBIX
cxeMax u K 1979 roay cosnana BIIBM na 6a3e nporeccopa M6, koTopast BMECTE C
ee MoaupuKauAMHU ObLIA MCIOIb30BaHA Ha OOEBBIX PAKETHBIX KOMILIEKCAaX M Ha
pakete-Hocutene 'Oueprus’. Ilocmenyromas Momudukaims 3toii BIIBM -
15JI579, craBmas MCXOMHOW IJIS LEJOH CEpHH 3TUX MAIWH, Oilaromapst yIadHO
BBIOpAaHHOW KOHCTPYKLIMH, M XapaKTePUCTHUK, Jaja BO3MOXXHOCTb IIpHU
MHUHHAMAaJIbHBIX W3MEHEHHSAX HCIIOIb30BaTh €€ B CHUCTEMAax YNpPaBIEHUS MHOTHX
o6wexToB. Iloxg pyxoBonctBoM A.M. KpuBOHOCOBa yYeHBIMH M HMHXEHEpPaMHU
YEeTBEpTOro OTAe’a ObIM pa3pabOTaHbl TEOPETHUECKHE OCHOBBI CHHTE3a
BBICOKOHAJIEIKHBIX BBIYHCIIUTENBHBIX CTPYKTYD c MHOTOSPYCHBIM
Ma)KOPUTHpOBaHUEM. [IpHHIHMIBI MHOTOSPYCHOTO Ma)KOPHUTHPOBAHHS IIMPOKO
MIPUMEHSUINCh W Tocienyromux paspaborkax BIIBM, obecneunBas BBICOKYIO
HAJIKHOCTh WX (QyHKHHoHHMpoBaHuA. CooTBercTByromas ''3eMHas’” mmdpoBas
anmaparypa, paspabareiBasiack moja pykoBojacTBoM E.M. MuximHa, a 3ateMm,
10.U. dequenko.



Ta6muma
Pa3Burue xapakrepuctuk [[BK

[Tapametpsl 15J1579 3A02 (M4M) oM 4A70
15J1860-01 (M6M) (M62)
Tox pa3paboTku 1969 1980 1986 1988
Tabapntet, MM | 550x 400x 630 432X 322X 439 545X 415X 675 [381X 270X 540
Macca, xr 21% 3 33 50 22
PaspsiqHOCTH 16 16/32 32/16 16/32/64
[Ipoussoaurens 30 TeIC. 80 ThIC. 360 ThIC. 260 ThIC.
HOCTb, OI1/C
Emkoctb 30 68 88 112
maMsTH, KO
3 pa3;genbHBIX
IMoctpoenue KaHaa OOMEHa | Tpy kaHama ¢ MHOrOSIPYCHBIM MaKOPHUTHPOBAHHEM
rHpOpMaIen

Hcnonp3oBanne MepBBIX OOPTOBBIX  BBYUCIMTENBHBIX MAIIMH  Cpazy
MIPOAEMOHCTPUPOBANIO  HEOOXOJUMOCTh  COBEPIICHCTBOBAHUS  CTPYKTYPHBIX
METOJIOB MOBBINICHHs HaJaekHOCTH. OHa NomkHa Obla ObITh abcomoTHOH. OHM
JErTd B OCHOBY  TOCHEAYIONIMX TOKOoJNeHW  OopToBeix OBM. Bes
NIPOTUBOABApHiHAsl CHCTEMa, BCS 3alUTa, OT KAaKWX JIMOO HENpeABHIACHHBIX
00CTOATENBCTB MPH BHITIOIHEHUH IIPOTPaMMEI TOJIETa CTPOMIach UMEHHO Ha Oase
BIIBM. B oagHoM Kopnyce Haxoauwiach HE OJHA, a Kak MHHUMYM TpH
He3aBucUMBIX BIIBM, KOTOpBIE DPE3EPBUPOBAINCH HAa CEMHU Pa3HbIX YPOBHSX.
[Tpuxomunock y4WTHIBaTH BCE BO3MOJKHBIE, a IOPOH HEBO3MOJXKHBIE (HaKTOPHI
BIMSIHASA Ha OJJIEKTPOHHKY BO BpeMs IIojieTa: KojlebaHus TeMIepaTypsl,
neperpys3KH, BUOpaIiy, JaBleHne 1 MHOTHE IpYTHe BO3HUKAIOIINE MTPOOIEMBI.

YpoBeHb KOHCTPYKTOPCKOW MBICIH OINpPENEIsUICS HAJINYNEM 3JIEMEHTHOH
6a3pl. Ilpuxommunock cuutarbes ¢ otrctaBanmemM CCCP B mpoM3BOJCTBE
MHTETpaJbHBIX MHKpocxeM. [lopoll B OTBETCTBEHHBIX NpPUOOpax IPUXOIUIOCH
MIPUMEHSTH HOBEIE, eIlle He MIPOBEPEHHBIE, KaK CIECTyeT, SJIEMEHTHI.

Iocrosiuublii kOHKYypeHT u conepHUKk CCCP B roHke BOOpYXEHUH U B
MTOKOPEHNHU KocMudeckoro npoctpancTsa — CIIIA mouTn Ha ecsTh JeT onepeKain
Coserckuii Cor03 B NpPOM3BOJACTBE 3JIeMEHTHOW 0a3pl. KoHKypeHIms cpean
MIPOU3BOJUTENICH ¥ IIMPOKOE WCIIOIF30BAaHUE HOBIIECTB B IPOMBIIIICHHOCTH
CO3/1aBaJI yHUKaJIbHbIE BO3MOKHOCTH JUIS €CTECTBEHHOT'O OTOOpa HAMIy4IINX U3
CO3/IaHHBIX TeXHONOTHI. HoBaTopcKkue 37€MeHTHI cpa3y ke MyCKaINCh B CEpHIHOE
IIPOM3BOJICTBO, U MX OTPa0OTKa IPOXOJWiIa B IPOMBIIIJIEHHOCTH B TeueHHe 4-5
ner. 3a 3TO BpeMs BBIBISUINCH BCE KOHCTPYKTHBHBIE M TEXHOJIOTHYECKHE
HEIOCTAaTKU, KOTOphIE, KaK MPaBUIIO, U MPOSBISUIUCH B CEPUHHOM NPOU3BOJCTBE.
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OHHM THIATENBPHO M3YYaJINCh, B MPOLYKINIO BHOCWINCH HEOOXOANMBIE N3MEHEHHS,
OCJIe Yero OOHOBJICHHBIH AJIEMEHT OISTh 3aIlyCKajcs B CEPUHHOE MPOM3BOICTRBO.
W Tonpko yXe Mmociie MHOIOKPAaTHOM IPOMBIIIJIEHHOW IPOBEPKU HAIEKHOCTH
JJIEMEHTa, €ro JOMYCKald B CHCTEMY BOOPYKEHHsS. AMEPHUKAaHCKas 3JIeMEHTHas
Oasa oOmamana JIOBOJIBHO MOIITHOM CUCTEMOM HAJEKHOCTHA "
PEMOHTOIIPUTOTHOCTH, B OTIMYHME OT COBETCKMX NPHUOOPOB, KOTOpBIE 3aMEHUTH
MOXHO OBLTO TOJBKO IENBIM OJOKOM. BO3MOXHOCTB 3aMEHBI TOJIBKO OTAEIBHOTO
npubopHOTO OTCeKka Obula, Oe3yCIOBHO, JOpOXE, OJHAKO II03BOJiUIa He
MIPOM3BOIUTH TTI00ANBHBIX U3MEHEHHH BO BCEH CHCTEME yIPaBICHHUS.

Ilepexon Ha OUCKPETHYIO TEXHHWKY 3aBEPINAJICS IIHPOKHM HPUMEHCHHEM
OOpPTOBBIX M Ha3eMHBIX KOMIIBIOTEPHBIX cucTeM. B 1979 r. Obun NpUHATHL Ha
BoopyxkeHHe pakerhl 15A18 u 15A35 ¢ yHUPHOHPOBaHHBIM OOPTOBBIM
BBIYHMCIIUTEIbHBIM KOMIUIEKCOM. Y Ja4HO BHIOPAHHBIA M YCIIEIIHO peali30BaHHBIN
KOMIUIEKC ~BBIYMCINTEIBHBIX XapaKTEPHUCTHK, HaJeKHAas OdJIeMEeHTHas 0Oaza
obecrieumsin 3ol 00pTOBOMt DBM YyHUKANBHBIN CPOK KHU3HH - OKOJIO 25 neT. B
MOCJIEAYFOIIHE TO/BI CO3JaHBbI EIIe YeThIpe MOKOJIEHHUs 00pTOBEIX DBM, mMeromux
oman w3 ayumux B CCCP  BeluucnIHMTENbHBIE UM OKCILTyaTallMOHHBIE
XapaKTePUCTUKH W S(GQPEKTUBHYIO TEXHOJOTHIO pPa3pabOTKH IPOTrpaMMHOTO
obecrieueHus1, He yCTynarolue 3apy0eKHbIM aHaIOraM.

B nensix obecrieueHust ManbIx MaccorabapuTHBIX XapakTepucTuk OBM s ee
M3rOTOBJICHUA OBLIa MPHMEHEHa camasl NMPOrPecCHBHAas TeXHOJOrusa. Brepseie B
oTpacni OB  CO3JaHBl  THOPUAHBIE MHKPOCOOPDKH CXE€M  YHpaBJICHHS
ONEpPaTUBHBIM  3allOMHUHAIOIIMM  yCTPOMCTBOM,  IUIOCKHE  MHKPOMOIYIH
COTJIACYOIINX YCTPOHCTB C TaJIbBAHUYECKON Pa3BA3KOH, MHOT'OCIIOWHBIE IT€UaTHBIC
IUTaThl, I3TOTOBJIEHHBIE METOIOM OTKPBITHIX KOHTAKTHBIX IUTOIIAA0K H JP.

CoznaHue cucTeMbl yIpaBlieHUsl, OCHOBaHHOHM Ha mpumenenuu BLIBM, naino
orpoMHBle  TpeumymiecTBa. OHO  TO3BOMMIO HE  TOJBKO  HaJeKHEe
CTaOMIM3UPOBATh IOJET PAKEThl, HO U TMOKO MEHATH IOJeTHOe 3ananue. Kpome
TOT0, HAINYKE Ha OOPTY PaKeThl BBIYUCIUTEIEHOW MAIIMHEI TO3BOJIMIIO YIPABIATh
CIO>KHEHIINMH IPOoLiecCaMH BO BpeMsl OATOTOBKY €€ K IyCKY M BO BPEMsI CaMOT0
moyiera. HeoOXoanMoCTh M3MEHEHUsS] KOHKPETHON MPOrpaMMBbl WM HCTIPAaBICHUS
OIIMOKY 3a4acTyl0 BO3HHMKAJa B CaMblii HENOAXOAAIIMN M KPUTHYECKUIT MOMEHT,
KOTJIa paKeTa WIM KOCMUYeCKHi Kopabiab HaXOAWINCh Ha CTAPTOBOH MO3HIINH.

[MapannensHO ¢ 3TUM co3/1aBajlachk HOBAsI TEXHOJIOTHS Pa3padOTKH M MIPOBEPKH
MaTeMaTHYeCKOT0 W TporpaMMHOro obecredeHus. Jlns 3toro ObUT co3maH
CHEeIUAIbHBI  KOMIUIEKC, BKIIOUaromui OBM BOCM-62 u crnenyaibHO

2 BOCM-6 - camasi MOI[HAS B TO BPEMs BHIUMCIHTENbHAS MAIIMHBI, BHITONHABIIAS | MITH. Omeparuii B
CeKYHIly



W3TOTOBJICHHBIE OJOKM CHUCTeMBI ympaBieHus. CIielHagbHBIE  AJTOPHTMEI
MOJICTIMPOBAIIY TI0JIET PAKETHl M BHOCWIJIM OCHOBHBIE BO3MyIuatomue Qaktops! [4,
c.352]. D10 mo3BOMAIO OTpPabOTAaTh PEAKIUI0 CHCTEMBI VIIPABICHUS Ha
pas3yiMuHble, KaK ITaTHbIE, TAaK U HEIITATHBIC CUTYaIHH.

SIxoB EiinoBu4 Aiizen0epr

HavanbHMK  Hay4YHO-TEOPETHYECKOTO
otnena, ['eHepanbHblil qupekTop, ['ene-

Cepreii CtenanoBuu Kopyma
Crienmaiiuct B MPOEKTUPOBAHUH CHCTEM
HaBEJICHUS, CO3AaTeNb ' DJIEKTPOHHOTO

panbHbII KOHCTPYKTOD HIIO mycka" wnavaneHUK oTaena, Jlaypeat
"XapTpoH", TOKTOp TeXHHYECKUX HayK, | ocymapcrBeHHoi# npemun Y CCP.
npogeccop,  yaypear  JIeHWHCKOU

npeMud, lOoCynapCTBEHHBIX IpeMHUi

CCCP u YCCP.

Ora cucremMa 1O TakTaM oTpabaTblBaja BCIO IIPOTpaMMy IOJIETOB.
BrimonHsAIMCh Bce KOMaH bl IIEPBOTO 3Tana, KOTOPbIE JOJDKHBI OBLIM MOCTYIATh Ha
TIIEPBOM TAKTE, IMOTOM HAaHHBIC 06pa6aTI)IBaJ'II/ICB Ha KOMIIBIOTEPE MU PE3YIbTAThI
00paboTkn moctynanu Hazax. IIponenbiBaics HEBEPOSTHBIH 00beM padOTHI, Tak
KaK TIOJIET TIPOIOJIKaJCs OT 25 10 45 MUHYT (@ TakT 3TO OJHA JAecATast CEKyH/BI) U
KaXIbI TAaKT MPOBEPSUICS B PEXHUME pealbHOrO BPEMEHH. YUUTHIBAIHNCH
pe3yJIbTaThl M YCTPAHSUIUCH HETIONAJKH BCEX KOMaHI, KOTOpBIE NMPOUCXOAWIN B
X0/I¢ UMHTAlMU TOJeTa. DJEKTPOHHBIH ITyCK — 3TO M METOJ MpeIcTapTOBOH
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06paboTkn mHbOpMarH. OGOpyI0BaHNE 3aHHMANO mMoMemenre 6oxee 300 M° u
oOcmyxuBanock mratoM u3 50 yenmoBek. lcmonb3oBanoch TakKe MHOMKECTBO
aHAJIOTOBBIX MOJCTIHUPYIOIINX YCTAHOBOK, HA KOTOPBIX NMHTHPOBAINCH Pa3INIHbIC
BapUaHThl BO3MYIIECHHH, TaKUX KaK BO3JEHCTBHE aTMOC(EpBl, COIHIA ¥ MHOTUX
Ipyrux (hakToOpoB, B 3aBHCHMOCTH OT OOBEKTa MPOBEPKU. BeposTHOCTH OTKa30B
OblIa JTOBOJILHO Oouibllasi, W NPHOOPHI JIOBOJBHO 4YacTO BBIXOIWIM W3 CTPOS,
MO3TOMY HEPE3ePBHUPOBAHHYIO CHCTEMY CTaBUTh HAa BOOPYKCHHE, Na €Ile U C
SOCPHBIM OpY)KHEM OBUIO TPOCTO HEBO3MOXKHO. I, Kak TOJIBKO MOSBIsIach
nHopManus O CO3AaHMM HOBOTO 3JEMEHTa Ul CHCTEM YIPABICHHSA, OTIEI
CHAaOXXEHMsI pearupoBal MOJHHMEHOCHO. XOTs JJEMEHTHas 0a3a co3laBalach
CHELUaIbHO IO 33aKa3y PaKeTHO-KOCMHYECKOW OTpaciii, Ne(UIMT KaueCTBEHHOM
MPOIYKIUH MPUCYTCTBOBAN MOCTOSIHHO. [Ipuxoamiocsk yxe BO BpeMs pa3paboTKu
IIPOBOJIUTH MHOKECTBEHHbIE KOHTPOJIBHBIC IPOBEPKU, YTOOBI Ha BOOPY)KEHHE HE
MOCTYIAJIM HEHA/Ie)KHBIC SJIEMCHTHI.

B 1979r. pakerst 15A18 wm 15A35 Obuln THpPUHATBL HAa BOOPYIKECHHE.
[IpumeHenne ‘''areKTpoHHOTO ITycka" oOecnedmno >(GQGEKTHBHBIA W ITOIHBIH
KOHTpPOJIb TOJIETHBIX 3aJaHuil. DTa paboTa cTajla BBIAAIOIIMMCS JTOCTHXKEHUEM
OKB-692 u o3Hauana HOBBIM 3Tall B pa3BUTHUH PAKETOCTPOCHMUSL.

BxomgmuM B CcOCTaB  TPEThErO OTHENEHHUS CIELHATbHBIM  OTAEIOM
MPOTPaMMHPOBAHUSL 110Jl PYKOBOJACTBOM WHHWIMATUBHOTO W  TAJAHTIMBOTO
umkenepa u ydenoro b.M. KonopeBa Obuia co3nana TexHosorust 0e3aedexkTHoro
CO3/IaHMsl M OTpabOTKM TpOrpaMM YIpaBICHWS, BKIIOYABINAs BCE OTaIlbl
pa3paboTKH pPaKeTHO-KOCMHUYECKHX CHCTEM M HX JIETHbIE HCIBITAaHHA. DJIEMEHT
atoit cucremsl - CJIKII (cucTema muHAMAYECKOH KOPPEKIUHU IIPOTPaMMBI), IIPOTHO
3aKperuil 3a coOOi peryTaltio HaleXKHOTO JIEMEHTa, TaK KaK 3a4acTylo IOMOral
HaWTH BBIXOX B CaMBIX KPUTHYECKHMX cUTyanusx. MmenHo ona oGecriedmsa
Bo3MOKHOCTh (mpu Hammuuu II3Y ¢ xectkoil 'mpommBkoif’ mporpamm ¢
MOMOIIEI0 "Kocwuek'', BCTaBIsieMbIX B [I1-o0pa3Hble (DeppHUTOBBIC CEpACYHHUKI)
ONEePaTHBHOTO BHECEHUSI HEOOXOIMMBIX M3MEHEHHUI B MPOTrpaMMHOE oOecredeHne
Ha BCEX JTamax paboT OT MPEACTApPTOBBIX WCIBITaHUH N0 paboTel Ha opbute [4,
c. 353].

Jdnst Toro dToOBI IOHATb, HACKOJIBKO 3Ta CHCTEMa IIPOBEpKM Oblia
YHUKaJIbHOH, HEOOXOIMMO OCBETHTH OCHOBHBIC IPOOJIEMBI, BO3ZHHKAIOIIHE Y
paspaborunkoB KJIA B mporecce co3iaHusi pakeT B CBSI3M C HECOBEPIIEHCTBOM
3JIEMEHTHON 0a3bl.

Co3pgaHHas ~ OTAENOM  TEXHOJIOTUS  IPOrpaMMHPOBAHUS  YCHEIIHO
KOHKypHpOBajla € aMEpPHKAaHCKOM CHCTeMOH BepHUUKAIMH  IPOTPaMM,
TpeOoBaBIIeH  HAIMYWS  CHEUUAIBHBIX  MAapajUleNbHBIX M HE3aBUCHMBIX
MOJpa3/ICNeHUH, CIOXKHOTO OOOpYyIOBaHMS ¥ MAaTEMaTHYeCKOro OIMCaHUSA
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OOpTOBEIX IPHOOPOB U arperaToB pakeThl. bOpTOBOIT KOMIBIOTEP U €ro mporpamma
COCTaBISTN O€3yKOPM3HEHHO (YHKIMOHUPYIOUIMH "3JIEKTPOHHBIA MO3T" pakeThl
WA KOCMAYECKOTO KOpaoIIs.

Anatonuii IBanosu4 Kpusonocos Bopuc Muxaiiiopny Konopes

I'nmaBHBIE ~ KOHCTpYKTOp  OOpTOBBIX PykoBomuTens otaena 1o paspadboTke
BBIUMCIMTENBHBIX KommekcoB HIIO  mporpammuoro oGecrieuenust BLIBM,
"Xaptpon", naypear JleHMHCKOW M  cosmaTens "DIEKTPOHHOTO mycka' u
TFocynapcrBenHoit  npemuii,  jpokrop CKJIII LIBM, Jlaypeat

TEXHUYECKUX HaYK. Tl'ocynapcreennoii npemun Y CCP.

Bo muorux cinywasx C/IKII cpabaTpiBasia 1 BMECTO IIHUTEIBHOM M TSHKEIOH
MIPOLEAYPHI CHATHS NPUOOPOB MaMATH, HHOTJIA JIasKe C 3alPaBJICHHON paKeThl, U UX
Mepe/ie KA B 3aBOACKHMX  yCIOBHsX, (970 1-2 mecsima paboThi), J€i10
OrpaHMYMBAIOCh HECKOJIBKMMH YacaMH, & HEOOXOANMbIE UCTIPABIICHUS BBOIUINCH
B ONEPATHBHYIO MAMATH C MyJbTa ympasieHHus [5, c. 63]. Baxuelmum ycnoBrem
NpUOIMKEHUS] K PEUTbHBIM YCIOBHSM I10JIeTa OBbIJIO MCIOJIB30BaHUE MOIHHHON
amnmaparypbl H arperaToB pakeTsl. PyjieBble MalllMHKK W HATPY30YHBIE CTCH/BI, BHE
3aBUCUMOCTH OT MX MOIIHOCTM U CJIOXKHOCTH, Hapsily C YCHJIUTEIbHO-
peoOpa3oBaTeIbHON ammaparypod, BXOIMJIM B COCTaB OATHX CTeHAOB. K
W3rOTOBJICHHUIO COOTBETCTBYIOILETO OOOPYIOBaHMsS NPUBICKAIUCH BEAyIIHE B
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CTpaHE 3aBOJBl IPOMBINIICHHOTO 00opynoBaHuA. [lias TOYHBIX HpPHOOPOB
COOPYXXaJHCh CIIEIHANbHbIE JIA0OpaTOpUH C TaK HA3bIBAEMBIMU Pa3BsS3aHHBIMU
(yHnaMeHTaMu, He BOCHIPHHUMABIINMH KOJIeOaHMS MOYBBI. AmapaTypa CHCTEMbI
yIpaBieHUs TPULEIMBAHHUS MOJEIUPOBAJach B HATypaJbHOM BHUjAE, a JUIs
HCCIIEOBAaHMS JUHAMHKH XHJKOTO HAIlOJHHUTENS B 0akax pakeTsl Obula co3faHa
crenuanbHas THAPaBINIecKas 1a0opaTopus.

SIpKUM TPUMEPOM YCHENIHOCTH MOJOOHOM Ha3eMHOM MTPOBEPKH SIBISAETCS TOT
(aKT, 4YTO KOMIBIOTEpHAs CHCTEMa YIPABICHUS TPAHCIHOPTHOTO KOPaOIst
CHAaO)XEHMsI PAKETHO-KOCMHUYECKOH cucTteMbl "Anma3" B TeYeHHE IBYX CYTOK
aBTOHOMHO, 0e3 BMemIaTenscTBa LleHTpa ynpaBIeHUs BBHINOIHMIIA CIOXHEHIIYIO
IIpOrpaMMy I0JIeTa, COCTOSIIYIO U3 OCTPOCHUS OpOUTANBHON U THPOCKOIINYECKOI
CHCTEM KOOpAMHAT, TPEX OpOUTAIBHBIX IIEPEXOJOB TIIOMCKA, CONMIDKCHUS W,
HaKOHEII, CTBIKOBKHU co cTaHiuel "CamoT".

PemmrensHbIil ¥ KBaIM(UIMPOBAHHBIN IEPeXo] K MPUMEHCHHIO IH(POBBIX
puOOPOB B OOPTOBOIT M HA3EMHOIT anmapaType 00eCIeU I MPEANPUATHIO BEIyIICe
MOJIO’KEHHE B OTPACIH. DTO MPUBEIO K TOMY, YTO KPYT T'OJOBHBIX pa3pabOTUHKOB
PaKeTHO-KOCMHYECKUX OOBEKTOB, JUIl KOTOPBIX pa3padaThlBAINCh CHCTEMBI
ynpasiieHusi, pacmupwica. Kpome Surens, Yenomes wu PemerneBa ¢
NpeAnpusTHEeM Havaiau pabortats ¢upmbl JlaBoukuna, [lomyxuHa, Jlanbiruna,
Imymxo. 3a matemecsar et cymectBoBanus HIIO "Xaptpon" Obutn co3maHBI
caMblé COBEpIIEHHBIE CHCTEMBI YIpPaBICHUS 1 OO0EBBIX PAKETHBIX KOMIUIEKCOB,
HOCHTeNeH, KOCMHUYECKHX KopaOieill n KphlIaThiX pakeT. B obiactn paspaboTox
JTUHAMUKH TI0JIeTa, HaBEJCHUS PaKeT Ha IeNb, CO3JaHUA aBTOMAaTHYECKUX CHCTEM
ynpasiienust OKb-692 3anumano Beaymue nosuuuu B mupe. [Ipaktuuecku Bce
pa3paboTKu MPEeAIPUATHS BHEAPSUTUCH B MIPAKTUKY, TPUHUMAINCH HA BOOPYKECHUE
1 BBOAWJINCH B 3KcIuryatanuio. OtnmuunrensHbiM 3HakoM OKB crana HagexHOCTh
co371aBaeMoii  anmaparypbl. BOJBIIMHCTBO OOEBBIX pPaKETHBIX KOMIUIEKCOB, B
CO3/IaHUM KOTOPHIX MMPHUHUMAI ydacTue " XapTpoH", ObLIO MPHUHATO HA BOOPYKCHHE
1 COCTaBHJIO OCHOBY CTpaTerndeckux suepHbix cmil CoBetckoro Coro3a Ha MHOTHE
necstuneruss. Ot nepBbix pakeT P-12 m P-16 1o HenpeB3oHIEHHBIX MO CBOMM
TEXHUYECKHM XapaKTePUCTHKaM M 00eBbIM KadecTBaMm pakeT 15A18M m 15A30,
n3BeCTHBIX MHpy Kkak "Carama" u "Ctuier”, MOXHO TpOCIEOUTH, Kak
CTPEMHUTEIBHO PAa3BHBAJIIOCH M POCIIO TPEANPHATHE B 00JACTH CO3/aHMS CHCTEM
YIpaBJICHUS.
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