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PABPABOTKA EPEBAHCKUM HUU MATEMATUYECKHUX MAIIINH
CHENUAIA3UPOBAHHOI'O IBYXMAIIMHHOTI'O BBIYUC/IMTEJIBHOTI'O KOMIIVIEKCA CBK
N ONEPAIIMOHHOU CUCTEMBI PEAJIBHOI'O MACIHITABA BPEMEHH

T'amuer ApyTIOHOBUY APYTIOHSIH
EpHUUMM, Epeean, Pecnybnuka Apmenus, hamharl945@gmail.com

Aunnomayua — B nokjaane mpeacTaBieHbl BOCMIOMHHAHUS JOKTOPAa TeXHHYECKHX HAyK, mpodeccopa,
OBbIBLIEr0 HAYAJBHUKA KOMILIEKCHOrO0 oTaeeHnst Epesanckoro HUM maremaruyeckux Mmamun I'amiera
ApyTIOHOBHYA APYTIOHSIHA O pPa3padoTKe CHENUATU3UPOBAHHOIO JABYXMAIIMHHOIO BBLIYMCIUTEIHHOTO
komiiekca CBK u ero omepanuonHoili cucrembl Ha 0a3e KOTOPBIX ObLIM MOCTPOEHbI KOMILIEKCHI
CHCTEMBbI AaBTOMATH3aIlUH 00beKTOB r1i1006aabH0i ACY Boopy:xennbix cuin CCCP.

Knroueevie cnosa — cnenuau3aupoBaHHbINH IBYyXMAIIUHHBIN BHIYHCIUTENbHBIA KOMILIEKC, ONlePAlliOHHAS
CHCTEMA PeAIbHOI0 MacuTada BpeMeHH, PeXKUM yOJIMpPOBAaHUSI BBIYUCIEHUI, cHCTeMa mNepeaavu
JaHHBIX.

1. BBEAEHUE

B Marepmanax 1o HCTOPHH pa3BHTHS BBIYHCIHTENbHONH TexHHKH Coerckoro Coro3a, NMporpaMMHOTO
o0ecIeueH s, CIENUAIN3UPOBAHHBIX BBIYMCIUTENBHBIX CHCTEM U BBIYMCIUTENBHBIX CHCTEM BOCHHOTO
Ha3Ha4YeHWs HeT mHQopMmaimu o pazpadboranHsix EpeBanckoro HUM martemartmuecknx mamuH (EpHUMMM)
CIICIIMATM3UPOBAaHHOTO  JBYXMAlIMHHOTO  BBIYMCIMTENbHOro KoMmmuiekca CBK,  MHorompoueccopHoit
BBIYHMCIIUTEIbHON cucTeMbl «CeBaH» W ONEPAalMOHHBIX CHCTEM OJTHUX KOMIUIEKCOB, KOTOpHIE MO MHOTUM
MOKa3aTessIM TIPEBOCXOIMIIM OTEUYECTBEHHbIE M 3apyOeKHbIe CHCTEMBbl aHAJIOTHYHOTO Kilacca TOro BpeMeHH [1,
2, 4, 6]. He BnaBasich B MpUYMHBI TAKOTO YIYILICHUS, XOTE] OBl 3alOJHUTH 3TOT MPOOEN, YTOOBI 3TH CHCTEMBI
3aHSUIM JIOCTOMHOE MECTO B HMCTOPHUHM Pa3BHTHUS BBIYMCIMTENBHOM TEXHMKH M MPOTPAMMHOTO OOECHEeYEeHUS
CCCP. Kpome ToOro, xoren Obl NPENCTaBUTh HOBBIM IIOCTCOBETCKUM IOKOJEHHSIM JyX TOrO BPEMEHH,
MEHTAJIUTET U OTHOIICHUE K PAbOTEe COBETCKUX CICLHAIMCTOB, TOCYAAPCTBEHHBIH MTOIXO0 K ACITy W HEKOTOPHIE
acIIeKTHl Iporecca pa3padOTKH aBTOMATH3MPOBAHHOW CHCTEMBI YIPABICHHS BOOPYKEHHbIMH cmiamu (ACY
BO).

ITo rematuke ACY BC na EpHUMMM 05111 BO3TIOKEHBI CIIEIYIOIINe paboTHI:

1. Pa3paboTka BBICOKOHAIEKHOTO BBIYHCIUTEIBHOTO KOMIUIEKCA, Ha 0a3e KOTOPOro JOJDKHBI OBLIH OBITH
MIOCTPOEHBI KOMITJIEKCHI CPE/ICTB aBTOMATH3alni 00bEKTOB ynpaieHus noacucrem ACY BC;

2. Pa3zpaboTka  KOMIUIEKCOB  CpEICTB  aBTOMAaTHU3allid  OOBEKTOB  MOACUCTEMBI  YIPAaBICHUS
CTpaTeTHUECKUMH CHIIaMU BOGHHO-BO3AyIIHBIX cui (BBC).

l'onoBHo#t opranmzanueit mo paspadotke ACY BC ObUl  HaydyHO-MCCIENOBATENbCKUI HHCTUTYT
aBToMarnyeckoit anmaparypsl (HUMAA), r. MockBa. I'enepaibabiM koHCTpyKTOpoM ACY BC ObLI akanemMuk
Brnagumup CepreeBuy CeMeHUXHH.

Pa3paboTka BEIYMCINTENbHBIX MAIINH, CIIOCOOHBIX yIOBJIETBOPSITH BhICOKUM TpeboBanusim ACY BC Takoro
KJlacca 1mo TexHoxorusM 70-X rooB, 0puta He mpocToit 3agadcii. EpHUMMM umen 60bIIoii OmbIT pa3padoTok
BBIYMCIIATENFHBIX MAIIMH JUIsI HapogHOTO Xo3siicTBa (OBM «Aparamy, «Pasman», «Pa3maH-2», «Pa3maH-3»,
BBIYUCIIATENIFHOTO KoMIniekca «Mapmmpyt-1», cepun manbix 9BM «Haupu», 3BM EC 1030). Ho B manHOM
cilyqae peyp Ija O pa3paboTKe BBIYMCIUTEIBHOIO KOMIUICKCA IPYroro Kiacca, pabOTaromero B pexXuMe
peabHOTO BpPEMEHH, KPYTJIOCYTOYHO, 0€3 OCTaHOBa C BBICOKOW OCTOBEPHOCTHIO pElIeHHs 3axad. beuiw,
KOHEYHO, B CTpPaHE CICIUATHU3UPOBAHHBIC BBIYMCIUTEIbHBIC CHCTEMBl BOGHHOTO HAa3HA4EHHUS, pa3paboTaHHBIC
TaKUMH H3BECTHBIMU Tpennpustusmu kak BHUMOM, UTMuBT, HUNOBM, HIIO «Arar». OmnHako, 3TH
CUCTeMBI OBUTM IpenHa3HAYeHB! JUIS DPELICHHS KOHKPETHBIX CIEIMAIM3UPOBAHHBIX 3a1ad M He oOxamanm
JIOCTaTOYHOW YHUBEpcambHOCTBIO sl mpuMmeHeHust B oobektax ACY BC. Jlng ACY BC HeobOxoaumo ObLIO
pa3paboTaTh HOBBIE BEIYNCIUTENbHBIE CHCTEMBI. Pa3paboTky oxHO# u3 HUX nopyumin EpHUMMM.

3aka3zunkomM CBK 6pm1 Haydno-mccnenoBaTenbCKUii MHCTUTYT aBTOMATHYECKOH ammapaTypbl. [ JaBHBIM
koHcTpykTopoM CBK 6511 PoGept BapTkecoBuy ATosiH, 3aMECTUTEISIMU TI1aBHOT'O KOHCTPYKTOpa ObLTH D1yap
AxoroBnu Bypmarsn mo apxuTekrype M mporpaMMHOMY oOecrieuenuto, I'puropmii I'puroppeBuu bakapsiH mo
anmnapaTHOM 4acTu.



SORUCOM-2023

24

II. APXUTEKTYPA CBK

Pazpabotka CBK nawanace 1971 romy. B 1973 romy nmpoBoannm 3aBOJICKHE HCIIBITAHUS, M TOCIE JTOTO
Ha4yaJIoCh CepuiiHOe TPOM3BOACTBO (ombITHBINA 3aBoj EpHUMMM, EpeBanckwuii 3aBOJ «DJIEKTPOH», 3aBOJI B
ropone benas [lepkoBb).

CBK pmomxern Op1 paboTaTh B pealbHOM MacmiTabe BpEeMEHHM, WMETb BBICOKYIO HAJIEKHOCTb
(hYHKIMOHUPOBAHUS, JOCTOBEPHOCTH OOpabOTKM WH(OPMANNH, BBICOKYIO YCTOWYHBOCTH BBIYHUCIUTEIHHOTO
nporecca. CructemMa AokHa Oblla paboTaTh 0€3 OCTaHOBAa. PEeMOHTHO-BOCCTAHOBHUTEIBHBIC Pa0OTHI JTOJDKHBI
ObLTH IPOBOAUTHCS MAPAILICIBbHO Oe3 HapyIeHuUs QyHKIIMOHUPOBAHUS CHCTEMBI.

CrpykrypHas cxema CBK npuBenena na puc. 1.

OBM1 2BM2
11 on 1011 (0)11
MK CK1 CK2 MK CK1 CK2
| |
O0miee moJie BHEINHHX YeTpoficTR

Puc. 1. Crpykrypnas cxema CBK (LII1 — menTpansHsiii mponeccop, MK — mynprumiexkcusrit kanar, CK —
cenekropHbIit kaHai, OIT — onepaTHBHEII KaHAT)

Kaxnplii mpoueccop UMeNn AOCTYN K ONEPAaTUBHOM NMaMATH COCEOHEH MaluHbl. BHeuiHue ycTpoiicTsa,
UMEJH MepeKIIovaTeNl Ha JABa KaHajla, oOeclieunBaroliie JOCTYIl CO CTOPOHBI 00EMX MamiuH. AmmnaparHas
yactb CBK Obuta peanmnzoBana Ha miatax ¢ pasmepoM 140x150 MM Ha Mukpocxemax Tuma «[locom.
KoHCTpyKTHBHO mpolieccOpbl, KaHalbl, ONEpaTHBHAs M BHELIHsSS MaMATh MPEACTAaBIAIM cOOOHM OTIEeNbHBIE
croiiku. C 1eJbl0 MOBBIIICHUS OBICTPOJACHCTBUS NPOLIECCOPhl M KaHalbl WMEJIH allapaTHyI0 CHCTEMY
yIpaBIeHUs.

Cuctemunie xapaktepuctukun CBK (ObicTpomeiicTBue mporieccopa, KaHaJOB BBOJAA-BbIBO/A, OOBEMEI
OTIepaTUBHOW W BHEIIHEH MaMATH) COOTBETCTBOBAIM YPOBHIO TEXHOJIOTHH TOTO BPEMEHH M OBLIH JOCTaTOYHO
CKPOMHBIMH TI0 CPABHEHHIO C CETOAHSAIIHIM YPOBHEM.

CoBeTCKHE TEXHOJOTHHU MIPpOU3BOACTBA MHUKPOCXEM, COCTABIIANOLIUX DJICMCHTHYIO 633}’ BBIYUCIUTSILHON
TCXHUKH, YCTynaJd aMCPHUKAaHCKUM II0 MHOI'MM IIOKa3aTCJIsAM. Takue XapaKTCPpUCTHUKH, KaK YPOBCHb
HUHTCTpaluu, 6LICTp0,HeI>iCTBPIe, HaJAC)KHOCTD, HOTpeGHﬂeMaﬂ MOMIIHOCTb Yy aMCPHUKAHCKHUX MHUKPOCXEM ObLIN
BBIIIC.

[lpu pa3paboTke apXUTEKTypsl W onepaunoHHoi cucteMbl CBK Mbl He Moriam mo3BonuTh cebe
MepenuChIBaTh CXeMbl U ajroputMbl padotsl OBM IBM 360, koTopasi B Te rojabl Oblla OZHOW M3 CaMBbIX
M3BECTHBIX MalluH Bo BceM mupe. IBM 360 Obuia npenasHadeHa Jyist paboThl B BBIYMCIUTENBHBIX LIEHTPaX U He
YIIOBJIETBOPsiJIa TPEOOBaHMSIM BOEHHBIX cucTeM. M3 BHemHuxX ycrpoiicts EC DBM B3snu andasurHo-1uppoBoe
nevaratomiee ycrpoiictBo (ALIIY), nepdokaprodHsie ycTpoiicTBa M MarHuTHble JieHTHL [Ipomeccop,
CEJIEKTOPHBIM M MYJIbTUIUIEKCHBIH KaHalbl, OTIEPATHBHYIO ¥ BHELIHIOIO ITaMSITH HA MAarHUTHOM OapaOaHe OblIH
coOCTBeHHBIMH pa3paboTkamu. Paboune MecTa, Ha KOTOPBIX JOJDKHBI ObUIM paboTaTh BOCHHBIC OINEPaTOPHI,
pa3pabaThIBal  NPEANPUATHA-Pa3paO0OTIMKA KOHKPETHBIX IIOJICHCTEM BHIOB BOICK Ha OCHOBE 0a30BBIX
peuwennit HUMAA.

Ocobennoctn apxutektypsl CBK Obinm: pasBuTas cucTeMa MEXIPOIECCOPHOM cBs3W, o0miee moe
OTICpaTHBHOM, BHEITHEHW NaMsATH W BHEIIHUX yCTPOUCTB. IIporieccopsl MOTIIM NPONU3BOIUTE B3aUMHBINH KOHTPOJIb
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pa60TOCHOCO6HOCTI/I u 1pu aBapHﬁHLIX CUTyalludX CACJaTb pecTapT COCGILHCﬁ MalllWHbI, a B OJHOMAallIMHHOM
PEKUME CACIATh PECTApT CBOCH MallIMHEI.

OO6pameHne K orepaTUBHON MaMSITH COCETHEH MaIIHHBI IPOU3BOIAMIOCH YCTAHOBKOH Mpedrkca B ctapiieM
paspsime (U3MYEeCKOro anpeca OMEPATHBHOW TAaMATH. OTH BO3MOXKHOCTH OBUIM OYEHb BAKHBIMH JUIS
OpraHM3aIli ¥ YIOPAaBJICHHS BBIYUCIUTENBHBIM TIPOIECCOM M PEKUMaMH PabOTHl  JIBYXMAIIHHHOTO
BBIYUCITUTEIFHOTO KOMITIEKCA.

III. ONIEPALIMOHHASI CUCTEMA CBK

OmepaloHHas cucTeMa OpraHU30Balla BEIYMCIUTENBHBIX MPOIECC B IBYX PEXKUMAX:

®  pEeXuM QyOJIMPOBAHMS BHIYNCIICHHH;

e  OJHOMAIIMHHBIA PEXUM.

Pexxum nyOnmpoBaHusI BBIYHCIEHHH SBISUICS OCHOBHBIM pexxumoMm padorel CBK. IlporpammHuoe
obecrieuenne 1 MHGOpMaMOHHbIE 0a3bl ObUIH JyONIMPOBAHBI B ONIEPATUBHOI 1 BHEIIHEH MaMaTH 00EMX MallnH.
OO1iee moJjie ONEpaTHBHOW MaMsITH M BHEIIHUX YCTPOMCTB IO3BOJIMJIO IOJUIEP)KHBATH PabOTOCIOCOOHOCTH
CHCTEM B IIUPOKOM JMANa30HE Pa3IMUHBIX aBAPUHHBIX CUTYAIUH.

B pexume ny6nupoBanust 00e MaIMHBI paboTanu MapauienbHO, PENIaid OJHH U T€ K€ 3a4a4H, Pe3yIbTaThl
peLICHUs CPaBHUBAINCH HA TOYKaX BBIBOJA MH(OPMAIMN HA BHEIIHWE ycTpoicTBa. s ympaBieHus paboToit
KOMIUIEKca ObI1 BBIOpAaH ICUCHTPAIN30BAHHBIN NPHHOWI. MaIIMHBI WMENH OIWHAKOBBIH HPHOPHTET,
OTIEPAIMOHHBIE CHCTEMbI PadOTaIM OJHOBPEMEHHO B IBYX MamInHaX. CHHXpOHHU3ALUs PabOThl MPOU3BOAMIACH
npu GOPMUPOBAHMM W 3aBEPLICHHM IPOLECCOB, NPH BHIBOAE WMH(OpManny Ha BHEIIHHE yCTpoicTBa. Bo
n30exaHne KOHQIIMKTOB IPU Mapajie’]bHOW paboTe ONepanoHHBIX CHCTEM B JIBYX MallMHAX HCIIOJIb30BAJINCH
KPUTHYECKHE CEKLINH U ceMadOpHbIE MEXaHU3MBI.

O/HOMAIIMHHBIA PEXHUM MOXHO OBIJIO OpPraHM30BaTh C JyOJMPOBAaHHMEM BHEIIHEH MaMsTH U Oe3 Hero.
[epexoapl U3 pexuMa B PeXKUM IIPOU3BOAMINCH O€3 HApyLICHUS HEMPEPHIBHOCTH BHIYUCIIUTEIBHOTO MPOIecca.

Onepaonnas cucrema CBK obecnieunBana BBICOKYIO YCTOWYHMBOCTH BBIYHCIHMTEILHOTO Mpolecca K
pa3IYHBIM TUIaM aBapUHHBIX CHUTYyalui (cOOM, OTKa3bl, IPOrpaMMHBIE OIIMOKH, OLIMOKH B JaHHBIX U T.1.). Ha
9KpaHEe MOHHTOpAa CHCTEMHOTO OIepaTopa HENPEPHIBHO OTOOPAXKAIHNCh TEKYIIHNE COCTOSHHUSA TEXHHUYECKHX
CPEACTB W KaHAJIOB IepeJadd OaHHBIX. MHOTOypOBHEBas CHCTEMa BOCCTAHOBHUTENBHBIX IPOLELYD
obecrieunBana padoTy kKoMIuiekca 6e3 ocraHoBa. [Ipm mckaxeHNMHM WHGOPMAIMX B ONEPATUBHON MaMATH WIH
BHEITHEH NaMsATH OJHOW M3 MAIIMH, BOCCTAHOBJIICHUE TIPON3BOUIIOCH aBTOMATHIECKH, HCIIOIb3YS PaBHIbHYIO
uHGOpMaLMIO BO BTOPOH MamuHE. B OJHOMAIIMHHOM peXHME NPH HEBO3MOXKHOCTH BOCCTAHOBJICHHS
uH(opManuy nocye c60eB B MPOIECCOPE M ONEPATHBHON MAMSTH BBINOJHIINCE IIPOLETYPbl aBTOMATHUECKOTO
pecTapTa CUCTEMBI C YaCTUYHBIM H TTOJHBIM 00HOBIIEHHEM HH(popMmarmu. CHCTeMa MOTJIa OCTAHOBUTHCS TOJBKO
NpHU TSOHKEIBIX OTKa3aX OJHOBPEMEHHO B JIByX MalllMHAX, U KOTJla CUCTEMHBIE Pecypchl Juisi paboToCocoOHOi
KOH(MUTypanuu ObUTH TOJHOCTHIO HCYepNaHbl. BeposTHOCTh Takoro coObiTHs Oblia o4yeHb MmManma U CBK
MPAaKTUYECKHU HE OCTaHABIMBAJICA.

O6wextsl ACY HaxoAWiHCh Ha pa3HBIX TEPPUTOPUSAX U B3aHMMOJACHCTBOBAIM MEXIy CO00H uepes
ri1o0anbHyIo CeTh Iepeaun JaHHbIX. B onepannonnoii cucreme CBK 6b110 pazpaboTaHo ceTeBoe MporpaMMHOE
obecrieueHne, peaan3yromee MPOTOKOIbI CUCTEMBI IePeAady JaHHbIX, BKIIOYAIONIee MHOTOYPOBHEBYIO CHCTEMY
Oydepuzamuu  cOOOLIEHUH, IPUOPUTETHOE OOCIY)XMBAaHHE oOuYepened, cpeincrsa OOHApYXKEHHS H
NPeI0TBPAIIECHHS EPETPY30K.

Ha oOwekTax BepxHero 3BeHa mojacucteM CBK oOecmeunBan B3aMMOACUCTBHE C JIBYXMAIIMHHBIM
BBIYUCITUTEIBHBIM KoMIUIekcoM Ha 0aze DBM EC-1030 (BK-1010). B3anMocBs3b IBYX BBIYHCIHTEIBHBIX
KOMIUIEKCOB 00ecreunBaach YeThIPhMS YCTpoHcTBaMu («Agantep KaHal-KaHam). [IpoTokon B3auMoeHCTBUS
u nporpammHoe obecnieuenue co ctoponbl CBK pazpabdortamu cnenmanuctet HUMAA, co croponst EC 9BM —
cnermmanuctel HULIDBT. OO6cnyxuBaHme odepeneil k pecypcaM W TIpolleccopy OBUIO OpraHM30BaHO IO
MpUHIUITY TpuopuTeTa. Odepenu ObLUTH pa3AeieHbl Ha YeTHIPE MIPUOPUTETHBIX KJIacca.

Knaccuueckue cxembl pOPMHUpPOBaHHS IIPOIECCOB M MPHHIMIIBI PACHPEIEICHHS PECYpCOB OKa3aluCh HE
3¢ exTUBHBIMEU TSI 00pabOTKH MHTEHCHBHBIX IIOTOKOB COOOIIECHUH, MOCTYMAIONINX MO KaHalaM CBS3U. beimm
OpUAYMaHbl U PEaU30BaHbl MPUHIIMILI TPYINITUPOBAHUS OJHOTHUITHBIX 3afBOK M WX TPYIIOBOH 00pabOTKU.
Bruto BBEIEHO HOHATHE «PE3UICHTHBIC MPOIIECCH». 3ajada IOCNe 3aBEpIICHUs 00paOOTKH TEKYIIHMX 3asBOK
MEPEBOJIMIIACH B COCTOSIHHE OXKHUJIAHUS TOSBICHHUS HOBBIX 3ampocoB. MX MOXHO OBUIO aKTHBHPOBATH
MCPUOTUYCCKHU HITH 10 MEPE HAKOIICHHS HOBBIX 3aIIPOCOB.

CBK wumen cBoii A3bIK porpaMMupoBaHust THIa accemonep — ABtokoq CBK. Oneparopsl ABTOKO@ OBLITH
Ha PYCCKOM si3bIke. by paspabotansl TpaHciaTop ¢ s3bika ABTokox (paspaborunk — HUMMAPC) u cucrema
OTIIaAKH ¥ MOATOTOBKH NPOTPaMMHOT0 odecriedeHus. OTiiaffodHbIe CPEeCTBA MO3BOIISUIN MPOU3BOIUTD OTIAIKY
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nporpamMm, Kak € pa6oq1/1x MECT OTACIBHOI'O OG’LCKTa, TaK U YJAJCHHYIO OTJIAJIKy 4€PE3 BbIYUCIUTCIIbHYIO CCTh.
I[J'I?[ KOMILICKCHOH OTJIaaAKH OHepaHHOHHOﬁ CUCTEMbl M TIPOBCIACHUSA HCIIbITAHUA ObLIa pa3pa60TaHa
UMHUTAOUOHHAA Cpe€aa C pa3sIMIHbIMH YPOBHAMHU TECTOBBIX 3a/1a4.

MHoOrHe MeToJbl U AJITOPUTMbI OpPraHW3alMd ¥  YIPaBICHHsS BBIYUCIUTEIBHBIM IPOIECCOM B
OHOMALIMHHOM M JBYyXMalIMHHOM pexumax paborel CBK, obecredeHuss OTKa30yCTOWYMBOCTH CHUCTEMBI,
cuctema Oydepusanuu, TpymnmoBas oOpabOTKa MOTOKa COOOIICHWH, KOHTPOJb HArPY3KH U TPEIOTBPAIICHHS
MEPETPY30K, JIOKAJIbHBIA H llPICTaHL[PIOHHBIﬁ KOHTpPOJIb 3a beHKI_H/IOHI/IpOBaHI/IeM CUCTEMBI U COCTOSIHHEM
TEXHUYCCKUX CPEACTB, NUCTAHIIMOHHAA OTJIaJlKa IpPOorpaMmmMHOIoO o0ecrieueHrst 1 MHOTO€E JAPYTu€ B TO BpEMA
OBIJIO HOBBIM B TCOPUHU U TIPAKTUKE BBIYHCIIMTEIILHOMN TCXHHUKH, BBIYUCIIUTCIIBHBIX ceTer u IporpaMMHUpOBaHMA.
HpOHIJ'[I/I ToAbl, B JUTEPATYPEC HaYaJIU IMOABIATHCA ONHCAHHUA MHOTHUX H3 3THX MCTOIOB. O6’I)CM pa6OTI>I )5
Halps>KEHHOCTDb FpaCbI/IKa 6I)IJ'II/I HACTOJIBKO BBICOKMMM, YTO HOBBIC MCTOJbI, PCHICHUA U aJITOPUTMbI, KOTOPLIC
MBI pa3paboTaiyu U MPUMEHSIIN, HE YCIIeBalId CBOEBPEMEHHO OITyOJIMKOBBIBATh U 0(OPMIIATE aBTOPCKHUE IPaBa.
[Tpocro Bpemenu Ha 3T0 He ObwI0. CyMTaNM, YTO Ba)KHO OBUIO chenath padory, a odopMileHHE Kak-HUOYAb
TOTOM.

B nayuHo# mkone akanemuka CeMEHHXHMHA JICHCTBOBAJIO IMPABWJIO 3AIUTHI JUCCEPTALMH TOJIBKO IOCIE
3aBepuIeHUsT paboT, KOorja Ha IpakTHKE Jl0Ka3aHa IIEHHOCTh PEe3yNbTaTOB HccienoBaHus. Cremys sToMy
MpaBWIly, S 3alIUTHI KaHIUIATCKYIO HCCEPTALMIO, IIOCIE MHOTOKPATHBIX HCIBITAHUM W BHEIPCHHS
onepauuoHHoil cuctemsl CBK Ha npeanpustusix coucnonnuteneid B 1978 rogy, a TOKTOPCKYIO TUCCEPTALUIO B
1989 rony, mocine NpuHATHS Ha BOOPYKEHHE MHOTOIIPOLIECCOPHOTO BEIYMCINTEIHHOTO KOMILIEKca «CeBaHy.

IV. ONIEPAIITMOHHAS CUCTEMA CBK B 30HE OCOFOI'O BHUMAHU S

CBK 06bL1 60a30BBIM BBEIYHCIUTENBHBIM KOMIUIEKCOM 00BEKTOB yrpaieHus nojacucteM ACY BC. Heynauwy,
NpOBAJIBI U 33JepKKU B pazpabotke CBK u onepanmoHHO! cucTeMbl MOTIIM OBl HEIOCPEACTBEHHO BIIUSTH Ha
npouecc pa3padorkn KCA o6wvexToB noacucrem ACY BC. IToatomy 3TH paboThI OBUIM B LIEHTPE BHUMAHUS, U
3a BBINOJHEHHEM rpaduka paboT CTPOro cleAWiIM IJIaBHbIE KOHCTPYKTOpPBI HoacucteM, [ 'eHepaibHbIH
KOHCTpYKTOp, MunucrepctBo panuonpomsinieHHocTh CCCP, BoeHHBle mpeAcTaBUTENd MHHUCTEPCTBA
oboponbl, [eHepanpblii mTad u oboponHsd otmen LK KIICC. OOmme KOHIENIUN, TPHHINAIBI
¢ynkmonnpoBannss CBK u  onepannoHHOM CHCTEMBI MHOTOKPAaTHO IOKIAABIBAINCH W OLCHHBAJINCH
9KCIEpPTaMH Ha COBELIAHUSIX CaMBbIX BBICOKMX ypOBHEW. BO3HMKaBIIME BONPOCH PEIIAINCH ONEPAaTHBHO, HE
MPOIIATNCH 33JEPKKH 1 MPOBAJIBI.

Amore#t 3TMx coOBITHH npumiencs Ha sHBapb 1978 roma. B ormene o00poHHOH MPOMBIIIIEHHOCTH
HOK KIICC pacemotpenu cocrostane nmen mo paspaborke ACY BC. Ha coBemaHwm MONOXWIHA, YTO
omepannonHas cucreMa CBK paboraer HeycTOWYMBO, WMEIOTCS OMMOKH, M OHA 3aepXXHUBAET IpoIecc
pa3paboTku (PYHKIMOHAIBHOTO IMPOTPAMMHOTO OOecriedeHHs] OOBEKTOB IMOJCHCTEM. 3aBEAYIOUIHH OTIACIOM
WBan [Amutpuend CepOuH MpeIoKuI OTHPaBUTh B EpeBaH BRICOKOKBATHM(PHUINPOBAHHBIX MMPOTPAMMICTOB U3
JPYTUX MPEIIPHUATHI, 4TOObI YCKOPUTH MPOILIECC OTIAIKH OIEPalMOHHO cucTeMbl. ['eHepabHbI KOHCTPYKTOP
B.C. CemeHuxuH OOBSCHHJI, YTO IOJAKJIIOYCHHE HOBBIX JIIOJICH Ha JTame 3aBepuICHUs] paboT HE YCKOPHT
mpoliecc, a Ha000poT, MOXKET NMPUBECTH K 3ajiepKkaM. B 3Tol cuTyammu cpok 3aBepiieHHst paboT 3aBHCUT OT
I'amnera ApytionsiHa. Ha uro CepOun orBetrin: «Kak MOXHO OBUIO JIOITYCTHTB, YTOOBI 00OPOHOCHIOCOOHOCTD
CTpaHbl 3aBHcesia OoT [‘amiiera, KOTOpBIN elle JOJDKeH pelldTh, ObITh, WJIM He ObITh Hamel cucreme». OH
nopyuunt MuHucTpy paguonpomsinnenHoctu CCCP I1.C. IlnemakoBy opraHu3oBaTh coBemianue B EpeBane c
y4acTHEM DKCIIEPTOB, ONBITHBIX CHENUAINCTOB, pa300paThes B MpodiaeMax 3a/Iep>KKH ONEPaliMOHHON CHCTEMBI U
noarotoBkd ACY BC k mcneITaHuAM Ha 00bEKTaX 3aKa34yHKa.

Cosemranne mnpoBoaun II.C. IInemakoB, yuactBoBaim B.C. Cemenuxun, H.B. Topmkos,
B.B. Ilpxwusnkosckuii, K.H. Tpodumon, M.C. JIorHHOB, BOCHHBIE MPEICTABUTENH, OKCIEPTHl, W JAPYTUE
odpunmansHpie JUIa. B coBemanmy ydacTBoBas Tpencenarenh Coeta MunuctpoB Apwmsackoir CCP
®.T. CapkucsH.

ATtmoctepa Ha coBemaHuM ObLTa JOBOJIBHO HanpspkEéHHas1. beuto 3ammannpoBaHo, uto Pobept Bapakecosnu
ATOsSIH, Kak TJaBHBIH KOHCTPYKTOp, HpencTtaBwi anmapatHyio dacth CBK, a 3.A. bygarsn, A.X. Ilansw,
JLJI. A6pamsia u . A. ApyTIOHSIH — OM€paIioHHYI0 cucTeMy. JIOKJIaquuKoOB 4acTo MpephIBalid, YyBCTBOBAIOCH,
YTO yYaCTHHKHU COBEIIAHUS HEPBHUYAIOT M HEJOBOJbHBI BHICTYIUIGHUAMH. [lo Bcell BUIUMOCTH, CHHCOK WU
YPOBEHB MPEJICTABICHUS 00CYKIAEMbIX BOMPOCOB IS TAKOI'O PaHTa COBEIIAHUS ObLIM COCTABJICHBI HEYAuHO.
Sl momxeH ObLT BBICTYNUTH TOCICIAHUM, M Y MEHs ObLIO BpeMs MOAYyMaTh U COPHUCHTUPOBATHCS, YTO XOTAT
YCIBIIIATE U 00CYIUTh BRICOKOIIOCTABICHHBIC PYKOBOIUTEIIH.

Csoé BCTYIJICHUC g Ha4daJ € TOTO, YTO HE 6y)_'(y TOBOPUTHL O MPpUHIHUIIAX pa60TLI OHepaHHOHHOﬁ CHUCTEMBI, O
KOHKPETHBIX AJrOpUTMAX YyHpaBJICHHUS BBIYUCIUTCIbHBIM KOMIIJIEKCOM, CHHTAsd, YTO IOTHU BOIIPOCBI HE JId
YPOBHSI MUHHUCTPOB 1 BBICOKOIIOCTABJIEHHBIX pyKOBO,ZIPITeHCfI; 9TH BOIIPOCHI MbI 6y/:[eM 06Cy)KI[aTB C OKCIIEpTaMu
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B Ooiyiee CHOKOWHOHM paboyel oOcraHOBKe. S MpeacTaBWII pe3yibTaThl HEAABHO NPOBENEHHBIX B MoOcCkBe Ha
creuie HUMAA wucnbiTanuii, mpencTaBuil JaHHbIE O COCTOSHUM YYacTBOBABIIMX B HCIBITAHUSX TPeEX
BBIYACIUTENLHBIX KOMIUIEKCOB H WX omnepanmuoHHBIX cucteM: CBK  (paspaborunk EpHUKMMM),
JBYXMAITUHHOTO  BBIYMCIHTENBHOTO  KomImiekca  (paspabotumk HUMAA), mnpemHasHadYeHHOTO LIS
KOMMYTALIMOHHBIX LIEHTPOB TeIeKOMMYHUKauHOHHOW ceth U BK 1010 — mns pemeHus pacdyeTHbIX 3ajgad Ha
00BeKTax BEICIINX 3BeHBbEB mojacucteM (paspadorunk HUIDBT). IIpoén cpaBHUTENBHYO OLIEHKY M OTMETHIL,
YTO YpOBEHb TOTOBHOCTH omepannoHHoi cucteMbl CBK BhIle, ueM y OINepaluoHHBIX CHCTEM ABYX IPYTHX
BBIYUCITUTENHFHBIX KOMIUIEKCOB, a ycToWdmBOCTh paborel CBK BmomHe pmocrtatoyHa Uit OTIAIKH
¢dbyakumnonanbHeix 3aaad noacucreM ACY BC. OTMeTws CyIIECTBYIOLIHE HPOOIEMbl U MYTH HUX PEUICHUS.
I'oBopun npumepHo 30 muHyT. MeHs He mepeOuBaiu, CIyIIadd BHUMATEIbHO, a MOTOM 3aJaBajlld MHOIO
BOIIPOCOB, HA KOTOpPBIE 51 YETKO OTBEYAJL.

[Tocie Moero BBICTYIUIEHHS HAIpsHKEHHOCTh COBELIaHWS HAMHOTO CHU3Wach. JlanmbHelee oOCyXaeHue
NpoXoAw1Io B OoJiee CHOKOIHOW 0OCTaHOBKE. YcCInbIllaB OOBEKTUBHYIO OLEHKY peaJIbHOH OO0CTaHOBKH
HEMOCPE/ICTBEHHO OT pa3paboT4yHKa, YYaCTHUKU COBELIAHUS TOHSJIM, YTO COCTOSIHHE ONEPalHOHHOW CHCTEMBI
CBK =e Tak yx mI10X0, Kak 3T0 ObuTo mpenctaBieHo B oboporHoM otaene LIK KIICC, u mMeroTcs peansHbIe
BO3MOXKHOCTH 3aBEPIIUTH Bce PabOTHI u mpoBecTH ncnbitanus noacucreM ACY BC Ha oObekTax 3aka3dnka B
HameueHHble cpoku. [Totom BeicTymur I1.C. IInemakoB, moaBen UTOTH OOCYXKICHUS M MPEIIOKIIT HKCIIEpTaM
MOAPOOHO PACCMOTPETh COCTOSHHE JAeN M IPOOIeMbl, CBA3aHHBIE C 3aBEepIICHHEM padOT ONEepalMoOHHOH
CHCTEMBI, ¥ PE/ICTABUTH CBOW MHEHHSI.

Ha crnemyromuii neHbp 53KCmepTbl MOAPOOHO PACCMOTPENH NPUHIMIBI W alrOPUTMBEI  Pa3padOTKU
OTICPAITMOHHON CHCTEMBI, OLICHWIM PEalbHOE COCTOSHUE JIel W OTMETHJIM BBICOKUHA HAyYHO-TEXHUYECKUH
ypoBeHb pa3paborku. COBMECTHBIC OOCYKIACHHS OBUIM OYEHb MOJEC3HBIMHU, B HUTOre€ OBLI COCTaBICH rpaduk
3aBCPUICHUA pa60T U IIOATIOTOBKHM CHUCTEMbI K HCIIBITAHUSIM Ha 00BEKTaX 3aKa3yhKa. PyKOBO}II/ITeHeM pa60T
Ha3HAYMIKA MeHs. PaboTa ObLTa 3aBepiiicHa B CPOK, & HCITBITAHHS ITPOIILIH YAAYHO.

06 »tom cosemannu IIpeacenarens Cosera Munnctpos Apm. CCP ®aneit TauatoBua CapKHCSH B CBOECH
KHUTe «YPOKH KU3HM» W B MHTEPBBIO razere «lIpaByHK» BCIIOMHHAET, YTO Ha COBELIAHMM OBUI ITOCTaBJICH
Borpoc «ObITh wim He ObiTh» ACY BC m EpHUVMM, u Bonpoc pemmicst «OBITH». [JIaBHBIM MaTeMaTHKOM
cucremsl 06T ['amiietr ApyTioHsH [3, 5].

I[OCTI/I)KSHI/IS BBICOKHX  XapaKTCPUCTUK 1O IMPOU3BOAUTCIIBHOCTH, HaAEKHOCTH | YCTOI‘/'I‘II/IBOCTI/I
BBIYUCIUTEIBLHOI'O MpoLecCa Ha HEHaAEKHBIX MHUKpOCXEMaxX U CKYJAHBIX CUCTECMHBLIX pecCypcax OBLIO CIIOKHOM
3az[aqel71. Ham MpUuajioCh B OHGpaHHOHHOﬁ CUCTEMC IMpUAYMATb U PCAIM30BaTb MHOI'O0 HOBBIX W CJIOXKHBIX
MECXaHU3MOB, aJITOPUTMOB JJId HOOCTUIXCHUA Tpe6yeMHx XapaKTCPUCTUK CHCTEMBI. B uTore, 1m0 3TUM
nokazatensim CBK He ycrynajl caMbIM NEPEAOBBIM aMEPUKAHCKUM CUCTEMAM aHAJIOTHUYHOI'O0 Ha3HA4YCHUA, a 110
HCKOTOPBIM M3 HUX U MIPEBOCXOIUII.

Ms! nobunuce 3TOro Gnaronapsi BBICOKMM HPO()ECCHOHAIBHBIM 3HAaHMAM, MPENAHHOCTH ey, UyBCTBY
OTBETCTBEHHOCTH M CIUIOYEHHOCTH KOJIEKTHBA pa3pabOTYMKOB, BCEMEPHOH IOANEPKKE CO CTOPOHBI
PYKOBOJCTBA HMHCTUTYTa, TJIABHBIX KOHCTPYKTOPOB IOJACHUCTeM W  I'eHepansbHOrO  KOHCTPYKTOpA
B.C. Cemenuxuna. bouta cozmana OnarompustHas paboyas cpela COTPYAHHKOB BOGHHBIX M TPaKAaHCKHX
opranuzanuii. Bce moHumanu, 4To JenaloT obuiee Aei0, M HeyJaud Ha OTICIbHBIX Y4acTKax MOTJIM Obl
NPUBECTH K IPOBAIy BaxkHewmield paborsl. PazpaboTumky moacucteM paboOTaiy COTJIacOBAaHO, IOMOTasl ApYyr
apyry. beuta Gonbiras nomomis co cropoHsl crnenuanuctoB HUMAA, HUMITY u HUU «Mapey». OcobeHHo
XOTEJIOCh OBl OTMETHTH OOJIBIIME 3aCIyrd 3aMEeCTUTENsl TJIABHOTO KOHCTPYKTOpa IO IPOTPaMMHOMY
obecnieuernto ACY BC Anaromus MaTtseesrmua Pactpenmna.

MBpI 3HamH, 9TO 3a pyOex)oM I pa3pabOTINKOB CHCTEM TAKOTO KJIacca, CO3AAI0T XOPOIIUE YCIOBUS, U OHU
MTOTy4aroT OOJBINE IEHBIH. MBI, IPOCTHIE COBETCKHE pedsiTa, paboTany AeHs U HOYb, 0€3 OTAbIXa H HU O KaKUX
IeHbrax u komgopre He mymann. JImaro s B nepuon 1972-1978 romos paboTan 6e3 OTIycKa, C yTpa U AOTO3THA,
BKITIIOYasi cyOOOTHHE M BOCKpecHble AHU. Y MHOTHe paboTtamm B TakoM pexnme. CoBETCKas CHCTeMa OIECHKU
TpyZla U OTHOILICHHUE JIOJCH K TpyAy ObUIM COBEPIICHHO IPYrUMH. MBI ryOOKO OCO3HAaBaIM Ba)KHOCThH HaIIeH
paboThl B MOBBIIEHHH 00OPOHOCIIOCOOHOCTH BEJIMKOW CTpaHbl, Hameid oOmeld PonuHbl, KoTOpas Ha3bIBajach
CoserckuM Corozom. Ham Bbimana Oosbluasi yecTh OBITH MEPBONPOXOJIAMH B CO3JAHHUU TNIOOAIBHOM
KOMITBIOTEPHOW CETH TaKOro Maciitaba B Hallell CTpaHe W BBIOJHUTH PabOTy roCyIapCTBEHHOTO U 000POHHOTO
3HAYCHHUS, ¥ MBI JTFO00# IIEHOH CTapajKch ONMpaBaaTh OKa3aHHOE JOBEPHE.

Takoe oTHOIIECHHE K JCIy U TaKO€ MbINIJICHUC ObLIN XapaKTCpHbl IJId MHOTHUX COBCTCKHUX HIOHeﬁ TOTO
BpeMeHH. ['OCyTapCTBeHHBIH W TNPO(ECCHOHANBHBIA TOIXOJ K JEly, OICHKa Tpyda M CICIHaIucTa B
CEMUIECSTHIE TOJIBI €llle COXpaHmINCh. K HaM OTHOCHITHCH C yBayKeHHEM Ha BceX YpoBHSX B EpeBane, B Mockae,
BE3/l€, B TPAKIAHCKUX U BOCHHBIX OpraHU3aLusX.
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CoBeTrckoe NPaBUTENBCTBO BBICOKO OLEHWIO paboTy mo co3manuto CBK u omepanuoHHOW cuCTEMBI.
P.B. Atosn, O.A. bynarsn u I'I. bakapsH cramu naypeatamu [ocymapcTBeHHOH npemun ApMeHHH, a
I'.A. Apytionsan, A.X. IMamsa, A.I'. Manxacan, A.A bnosu., I'.I'. Oscemnsin, A.3. 3axapsH, C.C. MycaensH,
C.I. bammsia — maypeatamu Beecoro3noii mpemun JIeHHHCKOTO KOMCOMOTIA.

V1. BbIBO/IbI Y BAKJIIOYEHUE

1. Chernuanu3upoBaHHBIA BBYUCIUTENBbHBIN  KoMmIuiekc CBK, paspaborannsiii EpeBanckum HUN
MAaTEMATHYCCKUX MallluH IO CBOUM CHUCTCMHBIM BO3MOXXHOCTAM MPEBOCXOAUTI OTCYECTBCHHBIC U 3apy6e>KH1)1e
CHCTEMBl aHAJIOTUYHOTO KJIacca M JOJDKEH 3aHATh TOCTOMHOE MECTO B HCTOPHM Pa3BUTHs BBIYMCIMTEIBHOM
TEXHUKH U porpammHoro obecneyenus: Coserckoro Corosa.

2. CBK sBisiics 0a30BbIM  BBIYMCIMTENIBHBIM KOMIUIEKCOM ISl TOCTPOEHHS KOMIUIEKCA CpPEACTB
aBTOMAaTH3alMi 00BEKTOB YIIPABJICHHS U UIPaJl BAXKHYIO POJIb B co31aHnu riiobansHoit ACY MO.

CIIUCOK JINTEPATYPBI

1. Axanemuk Bragmvup Cepreesud CemeHUXWH // BUpTyanbHBIH KOMIBIOTEPHBIH My3eil. https://www.computer-
museum.ru/articles/galglory ru/1411/

2. EpeBaHCKUIT HAYYHO-UCCIICAOBATEIHCKIA HHCTUTYT MaTEMaTHYECKIX MaIIiH // BUpTyambHBIH KOMIBIOTEPHBIN
My3ed. https://www.computer-museum.ru/histussr/niimm.htm

3. NnTepsoio ®anes Capkucsiaa // UpaBynk. Uronb, 1999. Ne 282.

4. Cozmatens «snepHoit kHokm» // KpacHas 3Be3na. 1 mexadps 2010 r.

5. Capkucan @. Ypoxu xu3nu. Epesan, 2000.


https://www.computer-museum.ru/articles/galglory_ru/1411/
https://www.computer-museum.ru/histussr/niimm.htm

