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Annomayua — B crarbe aaercsi BecbMa CKAaTbli 0030p pa3BUTHSL CaMOH pacHpoCTpaHeHHOH
onepannonHoi cucreme (OC) JUCIHAK na mammnax cepun B3CM-6. Hapsiny ¢ ymomuHaHueMm Jpyrux
OC, caenaHa NMombITKAa BCKPBITh NPHYHMHBI nonyaspHoctd 310l OC, paboraBmieil Ha MOAABJIAIOLIEM
KoJM4YecTBe BhIYMCIAUTENbHBIX HeHTPoB (BI) CCCP. B Te roanl Ha 3T0il onepaluoHHOH cucTeMe ObLIO
PelIeH0 MHOKEeCTBO NMPOU3BOICTBEHHBIX 32/1a4, BKJIOYasi KOCMIYeCKHE MPOrPaMMBbl, 000POHY CTPAHBI H
Jpyrue HapoJHO-XO3SIiiCTBEHHbIe 3aJaYl. ABTOPbl y4acTBOBAJIM B O0OJIBIIMHCTBe pPa3padoTOK TOro
BpeMEHH H He CKJIOHHbI MOTEPATh HUTh OOBEKTHBHOCTU. B JKUBBIX, YBbI, OCTAJIOCh He TaK MHOIO
CHCTEMHBIX MPOrPAMMHUCTOB, KTO BIpaBe BhICTYNATh OT JUNa Beex pa3padorunkoB OC, Tak Kak MHOTHe
W3 HUX NOKHHYJHM Hac, o0persi MOKoil B MHOM Mmupe. OT4acTH Xo04YeTcsi AaTh OTIOP HEKOTOPBIM
(¢anTazuAM U BBIIYMKaM, 2 HHOI/IA OTKPOBEHHOM JIKH 00 OTCYTCTBHHU YCIEXOB TOr0 BPeMEHHM TeM, KTO
CMOTPHT B MpOLLIOe, He HMesl 00bEKTHBHBIX JaAHHBIX U MPEACTABJIEHHUA O 1e1aX JaBHO MHUHYBIIMX JIeT.
BbI3bIBaeT coskajieHHsl OTCYTCTBHE OMY0JIMKOBAHHBIX MATEPHATOB PadoThl KOMHCCHM 1O IKCIIyaTallUH
BbIYUCANTENbHBIX MalIuH (KOBM) ¢ cexknueii mosabn3oBateneii BACM-6. MaTepuajbl 1aHHOWH CTAThU
NMOATBEP KAeHbl MHOKeCTBOM KOHKpPeTHbIX ¢(akToB. Kpome 3TOro, MMeercsi MHOMKECTBO 3aKPBITHIX
MAaTepUaIoB pPadoThl BHIYHCIUTEIBHBIX HEHTPOB NpPeANpPHATHH 000POHHOI0 KOMILIEKCa, KOTOPbIE, KaK
MBI HajieeMcsl, 0y1yT 00HApPOAOBAHBI.

Knioueevie cnosea — onepanuoHHble cuCTeMbl, MamuHbl cepun BICM-6, MoHuTOpHast cucrema,
MHOTOMAIIMHHbIE KOMIIEKChI, MHOTONPOLECCOPHBbIE KOMILJIEKCHI.

1. BBEAEHUE

Tpyaso Mo mpouecTBHH OOJBIIOr0 KOJIMYECTBA JIET IPHUBECTH HEOIIPOBEPIKUMBIC J[0KA3aTEIbCTBA HATMIHS
BBICOKOTO YPOBHS CUCTEMHBIX IporpaMMuctoB Coserckoro Coro3a. Ho HEKOTOpBIE «yIHKH», OCTABIIHECS KaK B
MaTtepuaiax Komuccnmn mo skciuryaTanud BbraucauTensHeIXx MamuH (KOBM) [1], B oTderax HEKOTOPHBIX
PEXKUMHBIX MPEINPUATHH, TaK U B TaMATH YIaCTBOBABIIHX B 3TOM IIPOLIECCE aBTOPOB ATOIl CTaThH, MOTYT OBITH
OCHOBaHMEM ISl BBILIECKA3aHHOTO YTBEpXKAeHHs. B naHHOM ciiyyae, B OoJblIel CTENEeHH 3TO KacaeTcs B
HEePBYIO OYepelb BOCHOMHHAHHWN aBTOPOB, HAXOAMBIINXCS B LIEHTPE COOBITUI M yU4acTBOBABILIMX B pa3paboTKax
OC JUCIIAK. Hapsny ¢ nocrounctBaMu coBeTckux OC, KOTOpbIE, BCe K€, TaK WM HHAaue CPABHUBAIUCH C
3apyOeXHBIMH aHAJOTaMH, KOTOpbIE NPOHUKaIN depe3 npuMmeHeHue MaunmmH PDP [2], mamma EC DBM, kak
ananor MamH IBM-360, ICL n npyrux 3apy0exxuHsix 9BM, X0Tenoch BBIIENUTH HE TOJBKO UYEIOBEYECKHE
Ka4ecTBa, HO M 0co0yto aTMocdepy TBOpUECTBa, KOTOpasi COIPOBOKAANA Pa3padOTKH B 3TOI 001acTh. A, Kpome
3TOT0, XOTEJIOCh OTMETUTH BO3MOXKHOCTh YHaCTHsI IIMPOKOTO KPYra SHTY3HACTOB U3 BBIUYMCIUTEIBHBIX ICHTPOB
CCCP B ynyumennn xapakrepucTuk OC 1 10CTaTOUHYIO OTKPBITOCTH ITPOBOANMBIX Pa3pabOTOK, YTO ITO3BOJIMIIO
YIOBJIETBOPUTH MOTPEOHOCTH M 3ampockl nonb3oBateneii Mammuasl BOCM-6 u OC JJUCITAK B MakcrnManbHOM
Mmepe. OTHOCHUTENBHO BBIMIECKA3aHHOTO, XOTEJNOCh OBl C AYIICBHOM TEIUIOTOH yNMOMSHYTh (D)aMHIMH TeX, KTO
y4acTBOBaJ U coJelcTBOBaN pa3paborke u pazButuio OC m, XoTa Obl B JaHHOW CTaThe OTHATh JaHb ITHM
JIFO/ISIM, TaK KaK MHOTHE M3 HUX HE YMEJH ce0sl MHAPUTh U MHCATh CTAThH, XOTS IIPOrpaMMy B HECKOJIBKO COTECH
acceMOJIepHBIX KOMaH OHM MOTJIM ObI HalMcaTh U ceifuac.

II. EAUHBINA PSJT MAILIMH CEPMU BOCM-6

Mammna BOCM-6 Bnurana B ce0st Bee Jrydiee u3 npensiayiux paspadotok C.A. JleGeneBa u ero KoMaH bl
[3]. TIo dakry, mosBuBImIMCH ToJ HazBaHHMeM BOCM-6, oHa moBTOpHiack B Komiuiekce «mbpbOpyc 1-K2»
(mepBoHavanpHO mporneccop CBC), a 3atem B komimiekce «Omp0pyc-Kb» B BHIle HEM3MEHHOH apXHUTEKTYpPHI
OCHOBHOM CHCTEMBI KOMaHJ [UISl TIOJIb30BaTENIeH M C JIOMOJHEHHEM KOMaHJ paboTel ¢ OGaliTaMu M OpyrHUMHU
cTpykTypamu. TakuMm oOpa3oM, He aHOHCHPOBAaHHAs KaK €IUHBIN psJ MAaIlWH C COBMECTHMOH apXHUTEKTypOH,
OHa TIOBTOPWJIACh B JPYTHX allapaTHbIX peamm3anusax cucreM. Cioma crnefoBaio OBl OTHECTH W
MUKpoTporpamMmHyto peanuzanuio bOCM-6 (kak mamyro DOBM), KOTOpYyl0 MpPOU3BENU pPa3pabOTUUKH
BeIUUCIUTENbHOTO eHTpa OVAU n3 JlyOHsI.
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OcnoBHoe mpencrasaeHne o O9BM BOCM-6 moxno nonyuuts no TEXHUYECKOMY OIIHCAHHIO
Yacme IX [onnoe onucanue cucmemvl KOMAHO u Memoouku oocayxcusanus annapamypol mawiur UbI 700 000
TO-8 Mockosckuit 3a600 CAM omneuamano 18.01.71 e. 3axaz 2001 napso Ne 157-300. Y 310 onucanue ObLIO
HACTOJIFHOW KHHUTOH pa3paOOTYMKOB ONEpannoHHBIX cucTeM. OCHOBHBIE, XOPOIIO M3BECTHBIE XapaKTEPHUCTHUKU
STOW MAITMHBI COCTOST B CIEAYIOIIEM:

e OnHoanpecHast cHCTeMa KOMaH/I.

e [Ipomeccop RISC.

o CTpaHWYHAas OpraHU3aAIM TaMSITH.

e J[Ba pexxrma paboTsl: ob3oBarens U OC (¢ Hero HauuHancs 3amyck BACM-6).
e Hanuuue miasaromei 3amsiToiu.

® 32 cTpaHUIBI aJIpecyeMoil maMsaTH, COCTosAIIeH U3 48 pa3psaaHbIX CIIOB.

e Bce KoMaH bl TPOU3BOJIATCS Uepe3 CyMMATOp, COCTOSAIIMM U3 48 pa3psaoB.
e B 48-pa3psitHOM ClIOBE pa3MelatoTcs 2 KOMaH bl

o [lepudepus: Mb u MJL

e BBoj ¢ mepdoxkapr.

e Brisox ALIITY.

e OnepaTopcKuil TeneTamn.

3aTeM IOSBHIIHCE:

e Pacmmpenne ¢puzndeckoit mamsate 10 128 crpaHwmi.
o MJI 7,25, a 3atem 29 u 100 M6.

e KoMMyTaTop IMCKOB Ha OOIIYIO JUCKOBYIO TaMSTh.
® B1I€OTOHBI.

e ['pacponocTponreny.

Mepudepus BOCM-6 wmorna ornpasnste BbiBog Ha mnpuntep ALIIY-128 (AndasurHo-Lundposoe
Ileuararomiee YCTpo#CcTBO) M CUMUTHIBATH BBOJ ¢ mepdokapr B Habope cumBonoB I'OCT 10859. Teneraiin
Consul-254, cnenannsiii Zbrojovka Brno B UeX0ocmoBaKHH, UCIIONB30BAIICS TSI MHTEPAKTUBHBIX ceaHcoB. Korma
ctamu poctynHsl DJIT-tepmunaner, BACM-6 MokHO OBUIO TOAKIIOYATH K TepMuHaiaM Buneoton 340 [3].

CTOHUT OTMETUTH XOPOIIYI0 MOANCPKKY KOMaHJ pa0dOThl ¢ OMTaMH M OTCYTCTBHE TAKOBBIX JJIS PaOOTHI C
Oaiitamu. Hampumep, ormepanust onpeneeHus cTapiieii eInHUIbI, mosBuBIIascs emé Ha bBOCM-6, B cucteme
KOMaHI (MHCTPYKUWH) [nfel mosBUIACh JIMIIb TIOCIE IOSBICHUS cepuu mporeccopos Intel 386. Ilone3Hoi,
yIOOHOW W IIUPOKO NPUMEHMMOW HaMu Obula ¥ KoMaHIa cOopku OUT mo Macke. Takod KOMaHIBI HE
Ha0JIr01aeTCsl B CYNMIECTBYIOIIECH CEPUU TIEPCOHATBHBIX KOMITBIOTEPOB [4].

Bce nocnenyromue peannzannyi OBM TUIIb pacmypsui KPyT BO3MOKHOCTEH 0a30BOH MAIIMHEL:

I. Ha «Qme6pyc 1-K2» oTKpBUIHCH BO3MOXKHOCTH CO3JIaHHS YK€ HE TOIBKO MHOTOMAIIMHHOTO KOMIDIEKCa, a
TaKK€ MHOTOINPOLIECCOPHOTO KOMIUIEKCa, OOECIeUMBAIOIIETO paclapajleMBaHUe IIPOrpaMM B BHIE
B3aMMOJEHCTBYIOIIMX IIPOLIECCOB HA pa3fensieMOd HECKOIbKHUMH IpoueccopamMu mnamsatd. M 3xmecs ke
OTKpBLIACh BO3MOKHOCTH OOIIET0 MCIIOJIB30BAHUS MAaMITH MEXy MHO)KECTBOM IIPOLIECCOPOB OAHON MAIIMHBI U
TakuM o0Opa3oM obecrieunBaTh MUrpanuoo nporpamMm u OC Mexny mpoueccopamu. VMIMeHHO mamsTh crana
[JIABHBIM CBA3YIOIIMM 3JEMEHTOM pas3lIM4HbIX cocTaBHBIX dactel OC u mporpamm. CneacTBueM crana
BO3MOXKHOCTh JMHAMHUYECKOTO PEKOH(UIypHpOBaHMs, BBOJIA M BBIBOJA alllapaTHBIX MOJYJel 0e3 mepeBbi30Ba
ONepaliMOHHON cucTeMbl. OmUcaHWe CHCTEMbl KOMaHJ MpEACTaBIeHO B JOKyMeHTe OJunvbpyc [1-K2
[Crneunpoueccop CBC-1. CUCTEMA KOMAH/I. Texuuueckoe onucanue. MbI3.055.006 TO4 1980 r.

II. Ha «9mp6pyc-Kb» mosiBIiach BO3MOXKHOCTD PACIIMPHUTD IUIABAIOIIYIO apuPMeTHKy 10 64 pa3psanos. 3a
CYeT PACHIMPEHHS CHCTEMBl KOMaH]l OTKpPBIJIACh BO3MOKHOCTE 00paboTku 0aliTOBOI (TeKCTOBOI) HH(OpMAITHH.
Kpome »TOTO, TOSBMIICS pacIIMpEeHHBIH HAa0Op KOMaHA, OOJErJalomiid W ONTHMHU3UPYIOIIWN HamucaHue
mporpamMM. BakHeHIMM mmarom B ammapaTHOM HcIoilHeHHH ObuT oTka3 oT [IBB w co3manme MymbTHIDIEKCOpa
JUTS TIOJICOSAMHEHUS TepuepritHBIX yeTpoicTB. «mpopyc-Kby momnepxnBan EC-oBckue KaHATBI yIIpaBICHHS
BHEITHUMH YCTpOICTBa, Oarogapsi KOTOPbIM MOXHO ObUTO MmoKkmodaTs EC-0BCKHe ycTpoiicTBa: OUCKH, JICHTHI,
AL, ALITY, AKK mns ces3u ¢ gpyrumu OBM, YBBK, TI®OK. Brepssie BMeCTO anmapaTrHOro IMmyjibTa ObLI
peaM30BaH IyJIbT HA OCHOBE IEPCOHAIILHOIO KOMITbIOTEpa, B Havase Ha Oaze JIBK-3, a 3arem Ha ocHoBe EC-
1840. Mexmnporneccopras cBsizb «Onp0pyc-Kb» obecreunBasack BO3MOXKHOCTHIO OOMEHa MEKIY HHUMH
CUT'HaJlaMU U BO3MOKHOCTAMU YTCHUA IMPOLECCOPOM C HOMEPOM k B CBOIO MMaMATh 3alTaHHOT'0 Y4aCTKa NaMATH
mporeccopoB k-1 u k+1, HO 3Ta ammapatHas BO3MOXHOCTb hardware He ObLia peanu3oBaHa B software.
[MonpoGHOEe TEXHUYECKOE ONMCAHWUE NPHUCYTCTBYET B Buae JokymeHta Oawbdpyc-Kb [IIPOLECCOP.
TEXHUYECKOE OIIMCAHUE YACTb 8 CUCTEMA KOMAH]] 1988 e.
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BesyciioBHO, Takoil MIMPOKUII KOMIUICKT YCTPOWCTB M OpUCHTALUS Ha OJHOBPEMEHHOE WCIIOJIb30BAHHE
MAIIMHHOTO BPEMEHH MHOXXECTBOM I0JIb30BaTeNel MPEABSIBISUIA BBICOKHE TPEOOBAaHHMS K KAuyecTBY H
a3 dexTuBHOCTH OC.

II1. ICTOPUA CO3JTIAHUA, CTAHOBJIEHUSA U PA3BUTUA OC IVCITAK 1 1pyrux OC

Xotss OC HasbIBaeTCsl «MSATKAM Jkene3om» (software), HO NMPHMEHsIEMOCTb BCErO BBIUYHCIHTEIHLHOTO
KOMIUTEKCa BECbMa 3aBHCHT OT KadeCTBa, IMPEXKIE BCETO, OMEPAIMOHHON CUCTEMBL. M TyT HEBOJIEHO BO3ZHHKACT
Borpoc — «[loueMy mpu OJHUX W T€ XK€ YCIOBHX (OJHA MAIWHA) MOMYJPHOCTH (TMPHUMEHSEMOCTh) OXHOU
CHCTEMBI BBIIIIE [0 OTHOUICHHIO K Ipyroii?». Kasanock Obl, 4eM 0oJbliie BO3MOXKHOCTEH U ueM Oosiee Tiy0oKo U
Hay4HO TpopaboTaHa cucrema, TeM rnomyisipaee gospkHa O0biTh OC. Ho ecTh apyras cropoHa, KoTopas CBsi3aHa C
NPO3PavyHOCTBI0 B NOHUMAHUM 3aJI0)KEHHBIX B CHCTEMY BO3MOXKHOCTEH M TNPOCTOTOH M HaJIeKHOCTBIO ee
OKCIUTYyaTalMOHHBIX XapaKTECPUCTHUK.

C nosiBnennem mamuHabl BOCM-6 muHorue BII rotoBbl Obutn 3amonyunth e€e. Ho 6e3 MaTeMaTHuecKoro
obecrnieueHuss 3()(PEeKTUBHOE KCIIOIB30BAHUE MAIIMHBI HEBO3MOXKHO... MHOTHE BBIYHCIUTEIBHBIC IICHTPHI
3apaHee TOTOBUJIUCH K MPUHSATUIO HOBOW TEXHUKH U UMENIH COJIMAHBIN IITAT CIEHHUATUCTOB-MIPOrPaMMUCTOB, B
3a/1a4y KOTOPBIX BXOJAWJIO 00ECHEeUUTh MPOTPaMMHPOBAHKE 3a7]ad MATCMAaTHKOB U MX PEIICHUC HA BHEIPSICMOM
BBIYUCIIATENIFHOW TexHuKe. [lpm 3ToM mist €€ OIKCIUTyaTallid W COIPOBOXICHHS COOHMpAd  BBICOKO
00pa30BaHHEII COCTaB BHICOKOKBATM(HUIIMPOBAHHEBIX CITCIHATICTOB. JJo momyueHus HoBoit DBM crermanmucToB
3apaHee IMMOCHUIATHM Ha OCBOCHHE HOBOHM TeXHUKH. MHOTHE W3 HHX, IPEXIE BCEro, M3 YCT pa3pabOTYHKOB,
MONTy4yalld BCIO HEOOXOOMMYyI0 HHGOpMAIMI0 W OaXe, B KaKOH-TO Mepe, IMOMOTald B CO3TaHUU HOBOTO
MaTeMaTHIeCKOT0 OOecledeHnsl. YdacThe CIEeNHANINCTOB OpraHW3aluii B pa3padOTKaxX NPHBETCTBOBAJIOCH, M
OHM aKTHBHO €3IWIM B KOMaHAMPOBKM M Ha €mle He MpPOUIEeAIIeH TOoCylapCTBEHHBIC. WCTBITAHNS TEXHHKE
pa3bupanich B €€ 0COOEHHOCTSX.

IIpenreueit OC AMCIIAK sBunacek J[-68 u Ha e€ 6a3e pemwim MompoOOBaTh CBOW CHJIBI IO CO3AHUIO
cBoeit OC nmpeacraBurenu npexae scero OUSAMN (r. yona), MTIM AH CCCP, a noz:xe BI] MI'Y. He octanmce
B CTOpOHE [Ba W3BEeCTHRIX Temepp IeHTpa, BHUUT® u BHUND®. TpyaHo TOYHO ONIpEACIHUTH
MepBOHAYAIBHYIO MOTHBALIMIO K TAaKOH NESATEIHHOCTH, HO, TaK WIIM WHAuYE MOJAEpKaHHAs PYKOBOJCTBOM, 3a 3TO
JIeJI0 B3slach MoJioAas KoMaHja crneuuanucroB-marematukoB BHUUWT® u3 3akpeiToro ropoma Ha Ypare.
PykoBomutenem 3toil komanabl okasancs Bmamumup ®denoposud TropuH, 3asUIblil CIIOPTCMEH-TCHHUCHUCT U
abcomotHbI Tpynoronuk. OH noceman UIIM AH CCCP, U'TM u BT u apyrue opraHu3anuy, BHUMaTelIbHO
MIPUCMAaTpPUBasCh K pa3zpaboTkaM. B mocnenyiomem 310 BCE NpUrogmiiocs B uX paspaborke. C GrmarocioBeHus
A.A. Bynarsna (BHUUT®) nepBeimu pazpadorunkamu cuctemsl JJVICITAK, pabora Hag koTopoi Havyanack B
nexadpe 1969 r., cramu C.A. 3ensaunoBa, F0.M. Ozopuun, H.W. ynenos, B.JI. Kopskun, JI.B. Komkuna,
I'.II. Oxpumenko, B.1. 3yeB [5, 6]. CTOUT OTMETUTh TECHOE B3aUMOJEUCTBUE 3TOM TPYMIbI C KOMaHIOH
paspaboturkoB OC NIIM. Ho kaxmas w3 KOMaHA BEIOpajia CBOil BEKTOp Pa3BUTHS, YIUTHIBAIOILINI COOCTBEHHOE
MTOHMMAaHHMeE 3alIPOCOB MOIb30BATENECH.

Js OC UTIM 6plita XxapakTepHa BEICOKas akafeMHudeckas MpopaboTaHHOCTh U CHCTEMHOCTh, BIOJKEHHAS B
JaHHYIO pa3paboTKy.

Bort Beiaeprkka u3 npenpunTa MHCTUTYTa NpuKIagHoi MatemaTuku uM. M.B. Kenneima:

«[Tpn pa3paboTke CHCTEMBI aBTOPHI IIMPOKO HCIOJIB30BAIM IPUHITHIE B YEIOBEYECKOM OOIIECTBE
MEXaHU3MBbI B3aUMOJAEHCTBUS. Bee 3agaun paccMaTpiBaIiCh KakK YWIEHB! KOJUIEKTUBA, KOTOPble MOTYT BCTYIATh
JpYT ¢ APYTOM B pa3lIH4HbIE OTHOUIEHUS — OT COBEPLIEHHOHN M30/SLUHU 10 MOIHOTO pa3[esIeHus BCEX PECYPCOB.
Kaxnplit pecypc (mamsTh, (aiir, ycTpOHCTBO) HMET CBOETO XO35MHA, KOTOPHIH MOT €ro OTaBaTh WM CAABATh B
apeHny Jro0o0i Ipyrod 3ajgade, oroBapuBasi COOTBETCTBYIOIIHME ITPaBa MCIOIb30BaHMA. OOMEH COOOIECHUIMH
MEXIY 3aJadaMy 00J1a1all BCeMH OCOOSHHOCTSIMH IIOUTOBBIX OTNPABICHHUH, BKIIIOYAs yBEAOMICHNE O BPYYCHHH.
Kaxnmasg 3agmaga Morna OTKpBIBaTb JO BOCBMH IpoueccoB. [l ympaBieHHs NpOLIECCaMH HCIONB30Baics
ammapaT cOOBITHH, a TAaKXKe MPSIMbIE KOMaH/(bl OTKPBITUS, 3aKPBITHA, IpEphIBaHuUA U IMycKa. OIHU 3a1a91 MOTIIH
BBI3BIBATh JIPYTHE, BBHICTPANUBAsi TAaKMM OOpa3oM JIEpEeBbsl MOAYMHEHHS IPOW3BOIBHON TiayOuHsl. Ilpu BbI3OBE
MOJYMHEHHOH 3314l MOXKHO OBIJIO OTPENeNIHTh PEKUM YIPAaBICHUS, IPH KOTOPOM TIABHOM 3amade B JIHOO0H
MOMEHT OKa3bIBAJIChH JOCTYITHBIMH JIFOOBIE peCypChl HOIUYMHEHHOH U YIIPaBJIEHHUE €€ MIPOIeCCaMu.

— B »atom mpoekrte, — koHctarupyer K.H. Edumxun nHa crpanunax mnamstu WIIM B cratbe,
nocssmeHHoit 1.b. 3axpixaitno, — 6sUIM cPOpPMyNIHPOBAaHBl MOIAXOABI K pa3pabOTKe OINEPallMOHHBIX CHCTEM,
OTIEpPEIKaAIOIINe CBOE BPEMS, M MPAKTHYECKH BOIUIOMICHBI METOABI CO3/[AaHUS OIECPAIMOHHBIX CHCTEM,
WCTIONB3YeMble B JaJbHEHIIEM BO MHOTHX TEXHOJOTHIX pa3paboTKH ONMEpallMOHHBIX cucTemM» [7, c. 26].

Hocrarouno ycroitunBas npoussoacTteenHas Bepcusi OC UIIM nauana ¢pyaxknuornposats B 1970 1. HyxHO
CKa3aTh, YTO K 3TOMY BPEMEHHU ObLIa BBHIMYIIEHA OCHOBATeIbHAs JoKyMeHTalus — 11 «tomoBy (u3manuit UTIM)
c oOmuM Ha3BaHueM «MatemaTndyeckoe obecniedeHne BOCM-6». JloKkyMmeHTalust OXBaTbhlBala BECh KPYT
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BOIIPOCOB, CBSI3aHHBIX C IIOATOTOBKOM 331241 JJIs CYeTa U OpraHu3anueil camoro cuera. Kaxaplid Tom conepixan
COOTBETCTBYIOIIYIO YacTh IPOrpaMMHOT0 oOecrieueHust (ONepaliMOHHON CHUCTEMBI, TPAHCIATOPOB, CEPBHCHBIX
yCIyT, MHCTPYKIMH Ui MHXEHEpa W orepaTtopa). beul nake BBIMYIIEH OTAEIBHBIM IyTEBOAUTENb MO 3TUM
tomam. OC UIIM ycremao pabdortana B MacTuTyTe Bee 70-¢ romsl, paszaenss spems ¢ OC JJUCITAK. Muorue
corpymaukn npeamountanu JJVCIIAK. Ho nHekoTopsle 3amaum MOTIM cduTaTthes Tonmbko Ha OC UIIM,
Hanpumep, 3agadn otaena A.A. Camapckoro wimm A.B. 3abpomuna. Ilpuunna B ToM, gto B8 OC UIIM OpL1a
pean3oBaHa BUpPTyanbHas naMsTh, yero B JIUCITIAKe mmrensHOE BpeMs He ObLIO [6].

Taxkas xe akagemudHocTs Obuta mpucyma OC JIYBHA, kpoMe 3Toro, y HUX B pacIloOpsKCHHH OKazajcs
OOJIBIION TAKET TaK Ha3bIBAEMBIX CTAaHJAPTHHIX IPOrpaMM, KOTOPHIE OHM Hayalld MEPEHOCHTh Ha KOMILUIEKC
Matuabel BOCM-6.

Uro kacaercas OC JUCIIAK, To cucrema B mepByl0 ouepeab Obula obOpalieHa K OOJIBIIOMY KpYyTy
MaTeMaTI/IKOB-HOHb3OBaTeHel7[, KOTOPBIM Ba>XHO OBbLIO UMETh:

® 3(h(eKTHBHOE MCIIOIB30BaHNE BPEMEHH IIeHTpalibHbIM nporieccopoM (I{IT) Ha 3apaun nmons3oBaTenei;
® y00CTBO U MPO3PAYHOCTh B3aMMO/ICHCTBHSI [IPU MPOXOKACHUH 3a1aun Ha DBM;

® [IPOCTOTY B BBISIBJICHHH NPHYHMH HE TIPEyCMOTPEHHOTO TIOJIb30BATENIEM 3aBEPUICHHS 3a1aH;

® OCBEJOMJICHHOCTH O ITOKA3aTelsX IOTPEOICHNUS PECYPCOB;

® yno0cTBO opranm3anuu GyHkiunonuposanus B u paboter onepatopo SBM.

INonb30BaTeneil MHTEPECOBAIM HE MEPCHCKTUBHBIC TEXHHUYECKHE HJCH: BUPTyalbHas MaMsTh, TJIABHAs U
MOJYMHEHHAs 33/1a4u (TIPOIIECCHI), COOBITUS U TIPOLECCH U JP., OTKPHIBAIOIIKME MyTh K CO3JAHUI0 KOMILICKCOB
mporpamm, a OBICTPOE MOJYYCHHE pe3yibTara MpH «OOCYMTHIBAHMMY» BIIOJHE 3e€MHBIX 3amad4. Hy, a TriaBHbBIM
JepuuToM (3TO CJIOBO OBLIO XapaKTEPUCTHKONW TOrO BPEMEHM) OBUIO MAIIMHHOC BpPEMs Ui OTJIAJAKH H
BBIUUCIICHHS pa3pabOTaHHBIX aaropuTMoB. M 3T0 B mepByrO odyepenb ObLIO yuTeHO paspaborumkamu OC
JIUCIIAK [6].

IV. DO®EKTUBHOE UCIOJIL30BAHUE BPEMEHU L1

B 1o Bpems mepexoJ OT MOHOIOJIBHOTO HCIONIb30BaHHS DBM, T.e. (akTHYECKH OT OJHOMPOrPAMMHOTO
peXuMa K MYIBTHIIPOTPAMMHOMY, OBIT a0COJIOTHO HOBBIM, HO BEJIMYAHIINM IIaroM, IO3BOJISIOIINM
3¢ (eKTUBHO HCIIONB30BaTh TaK HA3bIBaEMOE MAIIMHHOE BpeMs. B 3ToOM ciaydae OOCUMTHIBAICS YXKe MakKeT
mporpaMM, a He ogHa mporpamma. Takum obpasom, B OC mOSBWICS TaK Ha3bIBAeMbI MAKETHBIA PEXHM, B
KOTOPOM TIpeIyCMaTpUBAINCh TPH dTara:

Iepsuuii 5man — Oyhepusanus mporpaMM. B To BpeMsi mporpaMMBbl, — Kak IPaBHIIO, BBOAUMEIE C IepOKapT,
nmoctynanu B Oydep 3amad, B KOTOPOM [UIS KaXKIOW 3aJadd IpeAyCMaTpHBajach CIy>keOHas HWH(pOpMAaIms,
cooO1aemas oJIb30BaTesieM 0 TpedyeMbIx pecypcax. Takum obOpa3zoM, GopMUpOBaJICs MAKeT 3a4a4, TOTOBBIH K
UCTIOJTHCHHIO.

Bmopoii sman — nnanvpoBanue 3aznad. [IponsBonuiiach BEIOOpKA COBOKYITHOCTH 3aj1ad, JJISl BHIIIOJHEHHMS
KOTOPBIX UMEJIOCH J0CTaTOYHOE KOJIMYECTBO pecypcoB. boubioil o0beM Oydepusannu mo3Boiisiyl HEPEPhIBHO
3aI0JIHATh BBIUYMCIUTEIbHBIN KOMIUIEKC 3ajadyaMy. VIMEHHO TakoM NOJAXO0J IpeBpaljal KOMIUIEKC B He
OCTaHaBJIMBAEMBbIH KOHBeﬁep 10 BBIIIOJJHCHHUIO 3aaa4 MOJb30BaTeJIeH. CTOI/IT OTMETUTH, YTO OINPCACIIAIOIINM
pecypcoM OBLTO BpeMsi, 3aKa3bIBacMOe Ha PEIIcHHUE 3a1a4H.

Tpemuti sman — TIepeKIIOYCHUE 3a/1a4 TIpH npenoctaBieHud Bpemern L{I1. [InmaHupoBIUK MepeKtOYeHAS
3amad 3arpykall IporpaMMy B OICPAaTHBHYIO MaMITh W BBIACISUI € OINpeNeeHHBIH, B COOTBETCTBHHU C
BEIOpaHHOU cTpateruei, kBanT Bpemenu L{I1. Tlpu mcueprmannm KBaHTa BPEMEHH, OOPAMICHHH K HKCTPAKOJaM
OC wm IpHUOCTaHOBKH cYeTa M3-3a OOMEHa, CIICAYIOMIHN KBAaHT BPEMEHH MPEIOCTABISIICS yKe APYrod 3a1ade.
Takum 00pa3oM MPOM3BOAWIIOCH paclpesesieHhe BPEMEHM W 4Yepe3 HEero OTHOCHUTENIbHO pPaBHOMEPHOE
ucnons3oBanue pecypco LI mexny 3agauamu. OJHOBPEMEHHO B PEKUME MYJIbTUIPOTPAMMHUPOBAHHS MOXHO
OBLTO 3aMyCTUTh 10 16 3a1a4 MOJIB30BATEIIA, a B MOCISAYIOIIEeM yke 10 48 3amau. PaboTa ruiaHUpOBIIHKa ObLTa
TECHO CBs3aHA C alTOPUTMAaMH OTKAUKH-MOJKAYKH CTPAaHUIl M TakuM oOpa3oMm obecreunBanach oOIas
s dexTuBHOCTL paboThl OC, KOTOpas B MUHIMAILHOM 00beMe 3anuMana Bpems LI1.

Takum 00pa3oM, IPaKTHUECKU UCKIFOYAICS HEIPOU3BOIUTEIBHBIN MIPOCTON BEIYUCIUTEIFHOIO KOMIUIEKCA,
n s OC AMCIIAK B GonbIMHCTBE KPYITHBIX BHIYUCIUTENBHBIX IIeHTpoB CCCP nokazaTens MCroiabp3yemMoro
MalIMHHOTO BpeMeHH mpeBbliman 90%.

[pumep. CymectBoBanyu oduimansHble TUQPH CTATUCTUKHN UCIIOIB30BaHMs MAIMHHOTO Bpemenu aiust OC
Ha EC 1060 (ananor IBM-360), KoTOpbIe MOKa3bIBaJIM, YTO BPEMs LIEHTPAJIBHOTO IPOIeccopa MCIOIb30BaIOCh
nojp3oBareneM Jinib Ha 50%. OOBEKTHBHO 3TO OBUIO CBSA3aHO C HEAP(EKTUBHOCTHIO annapaTHO-TIPOrpaMMHOMN
OTKAYKH-TIOJIKAYKH, KOTOpasi TpeboBasIach NPH NMEPEKITIOYSHUH 33/1a4 B IIEHTPAILHOM IIPOIIECCOpE.
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Ipu notoke mo 1000 3amau 3a cyTku B OOJBINUX BBIYMCIUTEIBHBIX IIEHTPaX MPOIYMAaHHOCTh CTPATETHU
sarpy3ku I[III u cormacoBanHOCTE paboTel Bcex mporeccoB B pamkax OC JIMCITAK obGecneunBaiu
3¢ (hexTHBHOE HCIIOIB30BAHNE MAITHHHOTO BPEMEHN BBIYMCINTEIHHBIX KOMITJICKCOB.

V. YI0BCTBO U ITPO3PAYHOCTb B3AUMO/EVCTBUS ITPH [IPOXOXIEHUU 3AJJAYM HA DBM

besycnoBHO, Bbicokas 3(p(EeKTHBHOCTh HE MOIJA JOCTHraThCsl 03 ydacTusl IMOJb30BaTeled B 3aJaHUM
CTpaTeruu MPOXoxaeHUs 3a1a4. [Ipu popmupoBanuu kKos0a6!I IepdokapT (MepBOHAYAITBHO 3TO OB OCHOBHOU U
eAMHCTBCHHBIH cmoco0 B3ammogeictBus ¢ OBM) HaOuBamuch nepdoKapThl, conepKamas CiIyXeOHYIo
nHpopManno o TpeOyeMmbIX IS HCIOJIHEHHS MPOrPaMMbl pecypcax, O KOTOPBIX MOT COOOIIMTH TOJBKO
noJb3oBateb. [1o GakTy 3To 1aBano BO3MOKHOCTh Oosiee 3((EKTUBHO TUIAHUPOBATH MAKET PElIacMbIX 331a4 U
npegocTaBiaTh BpeMs L[[I B mepByro ouepenp 3amavyaM, KOTOPBIE MOXKHO OBLIO COBMECTHUTH C YYETOM
3aKa3bIBAEMBIX PECYPCOB U X HAJTHYUS Ha MAITUHHOM KOMILICKCE.

[onb3oBaTenu OBICTPO MOHSUIM, YTO YEM MEHbIIEE KOJMYECTBO PECYPCOB 3alpalldBaeTcs, 4eM ObIcTpee
3aga4ya npocuutsiBaercs Ha LI1. bonee Toro, mo 3aBeplIeHUIO 3a7a4y MOJIB30BATENIO B KOHIIE €T0 pacleyaTok
ALITY, naumnas co cnoB «KOHEL] 3AJIAUMN», BelgaBamach wHHpOpMamus O 3ampamiMBaeMbIX U
HCIIONIb30BAaHHBIX B MTPOIIECCE UCIIOIHEHHS €r0 MPOorpaMMbl pecypeax (puc. 1).
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Puc. 1. Pacnieqatka 06 HCIONB3yeMbIX pecypcax

Hcnonb3oBaHue pecypcoB XOPOIIO MPOCMATPUBAIOCh Ha OCHOBE JIBYX cTpok ¢ nMeHamu «3AKA3AHO:» u
«ICIIOJIb-HO:». TTonb3oBaTens MOT B COOTBETCTBUU C 3TON pacneyaTKoil MOJKOPPEKTUPOBATh 3aKa3bIBAEMbIE
PeCypChl, H TaKUM 00pa3oM YCKOPUTh HA4Yall0 W, COOTBETCTBEHHO, OKOHYAHUE CYeTa 3a1add. HemaaoBaKHBIM
MOMCHTOM SIBJISLIACHh (PUKCALIMS AaThl U BpeMEHH pereHus, a Takke Bepcuu OC (ommbka Moria ObITh CBsI3aHA H
CO CMCHOH BepcHHM), Ha KOTOPOH MPOCYUTHIBANACH 3aaada. KpoMme 3Toro, (pMKCHpPOBAIOCH BpEeMs MOSBICHHUS
3a/la4yd B CHUCTEME, BpeMs Hauaja pelleHusl W, HAaKOHEell, OKOHYaHUs 3a7auu. B pacrneuaTke yKka3blBaloCh AaxKe
KOJIMYECTBO HCTIOJIH30BAHHON OyMary.

Takum 00pa3oM, MOAXOA K HCIOJB30BAHHIO PECYPCOB OBLI IIyOOKO SIIEIOHUPOBAHHBIM M 3aBHCEN HE
TombKO 0T KoH(urypammn OBM m Bo3moxHocter OC cHCTEMBI, HO W PETYIHUPOBAICS IIOJIH30BATEIIMHI
cuctembl. TakuMm oOpazom, B cuctemy Bxommia tpuaaa IBM-OC-IIOJIb3OBATEJIb, koTopas ompenensia
3arpy3Ky BBIUHCIHMTEILHOIO KOMILIEKCA.

VI. ITPOCTOTA B BBLISIBJIEHUU TPUYMH HE MPEJJYCMOTPEHHOT'O OJL30BATEJIEM 3ABEPLIEHUS 3AJAUU

IIpy HamucaHMM TPOTPaMMBI, pealU3yIOLIEil aNrOpUTM MONb30BaTeNs, JO MOIyYeHHUs pe3yabTraTa Haao
NPOWUTH JUIMHHBINA IyTbh, CBSI3aHHBIN C OTJIAJIKOW MPAaBUIILHOCTH OTOOPa)KEHHUS allTOPUTMa B TEKCT IPOIPAMMBI, C
COTJIACOBAHHOCTBIO pealibHO HcmoaHseMoil mporpammel ¢ OC u anmapaTHOH peanu3yeMOCTBIO C y4eTOM
anmnapaTHeIX Bo3MoxkHocTed OBM. Ilonnast nHGOpMHPOBAHHOCTh O NMPUYMHAX CHATHS 3aa4M, CBS3aHHBIX C
omuOKOH BHYTpH HpOTpaMMBI WK Tpu B3aumopeictBuu ¢ OC W anmapaTypoil — HanBa)XKHEHIINI acTieKT Ipu
pELICHNH 33/1a4.

[Ipu BEIONHEHWH 3aJadd HETPEIBHICHHBIE OOCTOSATENHCTBA MOTJH MPHBECTH K IPEXKICBPEMEHHOMY €&
3aBepIICHIIO 0e3 TOTYYeHUS 0XKUIACMBIX PE3yIbTaTOB. [[pHYUHBI 3TOTO MOXKHO OBLIO pa30HTh Ha TPH TPYIIIIHL:

1. Cooii Mor nmpou3oiiTH Mo BUHE ammapaTypbl, 3TO OBIJIO TOCTATOYHO YACTHIM SIBJICHHEM B TO BPEeMs, U
3ech TpeOOBaNOCH BMEIIATEIHCTBO HHXCHEPHOTO COCTaBa. Hapsamy ¢ mpencka3yeMbIMH OIMMOKaMH OBLIH
aOCoJIIOTHO IapajiokcaibHble cOon, koTopble He (pukcupoBanuch B OC, HO UMeNn B CBOEH OCHOBE almapaTHYo
omnoOky. Ha BI[ AH CCCP 6buta HammcaHa mporpamma, KOTOpasl MpH BKJIIOUCHHH € B PELICHUE Tacuiia BCe
WHIWKAIIUOHHBIC JIAMIIOYKM Ha MYJbTC MAalllWHbBI. 910 IMPpUBOJAMUIIO ONEPATOPOB B IIOK, OCO6eHHO B HOYHOC
Bpemsi. Ctanu pa3dbupaThes ¢ mpuBjieueHueM paspadoryrkoB MamuHel BOCM-6 A.A. CokonoBa, M.B. TsmnkuHa,
cosznateneit OC B.®. Tiopuna, C.A. 3enpanHoBoit u np. [Ipu pa3dope «mosieToB» 0Ka3aaoch, YTO MOJIb30BATEIb
3aTpeboBal pecypchl OEepPaTUBHON MaMSITH HECTAaHIAPTHBIM 00pa3oM: 3aKa3bIBAJHCh BCETO JIMIIH JIBE FUTH TPH
CTPAHMIIBI TAMSTH, W TO BEI3BIBATIO WHHUIHAIMIO CKPHITOW OMIMOKH, KOTOpas B UTOTE MPHUBOAWIA K TaIICHUIO
JAMITOYeK UHIUKAI[UH Ha ITyJbTE.
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Bonee «rspkensiii» cirydaid 0611 B MacTHTyTe Knbepuetnkn AH YCCP. B ux pacnopspkeHHH MMENUCh J1Be
mammHel BOCM-6, paboraronme pasnensHo. Ha oxnoit Obuia ycranoiena OC JIYBHA, na apyroit — OC
JUCITAK. TTocne BHenpenust ouepenHoit HoBoit Bepcuu OC JIMUCITAK nHa 310 MalmHe npy pelieHruy 0JHON U
TO € 3a7a4d B IIPOIIECCE WCIIOJHEHUs BJPYT CTAIM MOIYydYaThCs COBEPIICHHO pas3HbIE Pe3yNbTaThl. Takyro
HEOTHO3HAYHOCTD TYT K€ CBsi3anu ¢ padboroit OC, He BEIIBUTAS BEPCHIO alllIapaTHOTO cOOSI.

[TockoaBKY 3TO MPOMCXOIIIIO HE JJI BCEX 3ahad, TO MOKHO OBIIO MPEIIIOI0KHTh, YTO MPUYMHA CBA3aHA
HMEHHO ¢ ocoOeHHOcTsMU 3amad. OpHako momo3penue manmo Ha OC JMCITAK um motpeGoBancs TOYTH
HEJCTbHBIN aHANU3 TaKWX 3a7ad, MpeXIe YeM YAalIoCh HAWTH 3a/1ady, UCIIOJHEHHE KOTOPOW MOXHO OBLIO
npocieanTs Ha ypoBHe AccemOnepa. Oxa3anoch, 4TO B INpOrpaMMe HCIIONB30BAIUCH JIBE CTaHIApTHBIC
ornepanuu: NpoCTOC BEIYUTAHUC U OGpaTHOC BbBIYHUTAHUE, KOTOPBIC B CBA3KE NMPUBOAWIIN K allllapaTHOMY c0or0.
HaGpannas ©Ha mynbTe mporpamMma C OTHMH KOMaHIAaMH W 3amlylleHHas B IUKIe, Tokasama cOoil B
apu()METHYSCKOM YCTPONCTBE, CBA3aHHBIA C HAPYIICHHEM KOHTAKTa B suciikax. 3ameHa ux sueiikamu 3UIT
MOJIHOCTBIO YCTpaHWJIa 3TO SIBJICHHUE W BCE 3a/Jauyd NOIUIM Oe3 omMOOK. A TepBOHAYAIBHO JaKe Haydalld
TUTAHUPOBATH nepexo Ha apyryio OC!

Hpyroii npumep OTHOCUTCS K HpuMeHeHuto myiabTurnpoueccopHo OC CBC Ha 4eThIpeXmpoLecCOpHOM
KOMIUIeKce ¢ oOmei mamsaTeio. OH CBsi3aH C 3allMChl0 KOMaHIHOTO CJIOBa 4epe3 OydepHyro mamsTh c
TIOCIIEAYIONINM BBITECHEHHEM €€ B OIIEPATUBHYIO MAMSTH CIICIHAIbHON KOMaH/ION BBITAJIKHBAHHUS CONEPKUMOTO
ObICTpBIX perucTpos 3amucu (bP3).

OTO TUPUBONWIO K BO3HUKHOBEHHIO MEPIAIONICH OIMUOKH «KOHTPOIb KOMAaHABI», KOTOpas H3penKa
BO3HHUKANA, TaK KaK KOMaHIa 3alMCHIBAIACh B TO MECTO, KOTOpOe OBLIO 3aHATO JaHHBIMH, M OBLIA CBs3aHA C
HEBBITIOJTHEHUEM OJHOH JOpabOTKH IO YIMOMSHYTOH BBINIE CHENHMATbHOW KoMaHne. V3-3a 3TOro BBOJ B
skciuryatanuio OC CBC 3arsHycs Ha HECKOJIBKO MECSIIEB.

Ho 310 Obutn ammapaTHbie cOou, He ¢urcupyembie OC. Bee octanbHble COOHM, 0 KOTOPBIX «COOOIIATOCH)
OC, nosBISIIMCH B paceyarke, o KOTOpo npu He00X0IMMOCTH MTPOM3BOAMICS pa30op CUTYalHH.

2. COoii MOT ITPOM30MUTH O MPUYMHE HapyIICHH IpaBmil oOpamieHns K pecypcam OC i npu oOpalieHnu
K JKCTpakozaMm [5, 6], aHayor Ha3BaHUsI NPOrPAMMHBIX NPEPbIBaHUN Ha MEPCOHAJBHBIX KOMIIbIOTEpaX (HPMBI
Intel [4]. BesycmoBHO, mpu oOpamieHHH K pecypcam, KoHTpoiupyembiM OC, TpeOGoBanioch COOOACHUS
ornpezeleHHbIX npaBuia odopmieHus. Ho, kpome 3Toro, Mornu OBITH ammapaTHO-IPOrpaMMHBIE cOOWH,
cBsi3aHHbIe, Hampumep, ¢ ureHuem MJI (MJI). Ilpu HexkoppekTHOM OOpAaImICHUH K SKCTPAKOAY H MpHU
HEBO3MOXHOCTH IIOCIIC ONPCACICHHOW cepuu oOparieHuii cumtbiBanus kK MJI 3amava mo wamimatue OC
CHHMMaJIach C COOOIIEHHEM O TaKOTo poJia, o (akty, cooe.

3. C6oit MOT POM30MTH M TIO BUHE IOJIH30BATEIIS, HAIPUMED, TOT K€ OOIIEH3BECTHBIN aBapHUitHBIN cOON —
JIeTIecHWe Ha Hy/b. bornee BakHBIM MOMEHTOM OBLIM Cllydad 3alMKIMBaHHs 3a/1aud, KOTOpbIE HHUKaK HE
obHapyxxuBanuck. Ho 31eck crniacana ¢ukcaius BpeMeHH, HE0OX0IUMOTO JUls pelieHus 3anauu. Y, eciau 3anaya
3alMKIIMBalIach, TO €€ 3aBeplLICHHE COMPOBOXKAAIOCH COOOLIEHHEM O HCUYEepIIaHWH pecypcoB BpemeHH. Kax
MPaBUJIO, pa3pabOTUYHKHU OOJIBIIMX MPOTPAMM 33/1auy OTJIAXKHBAIH Ha HEOOJIBIIOM 00bEeMe NaHHBIX, HA KOTOPBIX
MOTJIM BBISIBISITHCS 3aLIMKIIMBAHMS, a 3aTEM 9Ta JKe 3ajadya 3alycKajach Ha MCIIOJIHEHHE JUIs OOJNBIIOro 00beMa
naHHbixX (big data). CToUT OTMETUTH XOpOlllee 3HAaHKHE Pa3padOTYMKaMHU OOJIBIINX IPOrPAMM CHCTEMbI KOMaH/I U
Bo3MoskHOCTel OC Ha ypoBHE KCTPAKOJIOB MPU PELICHUU UX 33/a4. [lo3TOMy onTUMH3aIHs BpEMEHH PelIeHHs
3aJja4M 4acTo JIOCTHIrajach Oaroaaps moJib30BaTeIsIM.

Taxum 006pa3zoM, IpH HENPETyCMOTPEHHOM I10JIb30BaTEIEM 3aBEPLICHUH 3aJa4l, OH MOT' BCKPBITh IPHYUHY
TaKOro 3aBEPLICHHMS, MOJYYUB KOHCYJIBTALMIO OT WHKEHEPOB, NPOrPaMMHUCTOB, dKcmutyaTupyromux OC, wimm
MOT 00paTUThCSA Aaxe K camuM paspadorankam OC u OBM.

VII. CTATUCTUKA KAK CPEJCTBO OBECIIEUYEHUS SKCIUTYATAIIMOHHBIX XAPAKTEPUCTUK O9BM

AHanu3upysi pacredaTKy B KOHIIE HPOIpaMMBbl, MOXXHO ObUIO copmupoBaTh 00pa3 (YHKIHMOHHPOBAHUS
BCET0 KOMILIEKCA, YBUAETh HEBOCTPEOOBAHHOCTH TOI'O WIJIM MHOTO pecypca M Tak nanee. Vmes, Hapsmy co
CBEJICHUSIMH O TOTPEOJICHHBIX pecypcax, HH(popManuio o BpeMEHH IOCTYIUICHHS 33Ja4ll B CUCTEMY, BPEMEHH
Havaia W 3aBepUICHUA e€ pelieHus, a Tarke nHpopMmanuio o Bepcru OC, MOIB30BATENb MOT TOACTPAUBATHCS
MOJ TeKYIIHH Tporecc oOpabOTKH MOTOKA 3a/a4 W IUIAHHUPOBATH CBOIO PaboTy, a MpU HEOOXOAMMOCTH MOT
JMOKYMEHTAJIBHO TMPEIBSIBILITh MPETCH3UU 110 pe3ylbTaTaM H 3aJepKKe PEUICHHS €ro MPOTrpaMMEL. JTO OBLTH
BHELIHUE CTATUCTUUECKHE JaHHbIE O 3a/a4e.

Ho napsiny ¢ 3TuM B cucTeMe perysisipHO CHUMajach CTaTUCTUKA KCIOJIb30BAHUS PECYPCOB KaK OTAEIBHO
B3SATOM 3ajadel, TaKk W WHTETPAJbHBIC TOKA3aTeNId 3arpy3KH MEepUPEPHHHBIX YCTPOWCTB M IEHTPAITLHOTO
mporeccopa. 3aech ke (UKcUpoBamUCh ammapaTHble cOow. COOp CTaTUCTHKUA ObUT MHOTOYPOBHEBBHIM:
OlepaTHBHBIN cOOp AaHHBIX, aKKYMYJIMPOBaHHBINA cOOp uX 1o BpemeHHu Ha Hocutenan (MB, M/I, kotopsie ObLIH
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npoponkenreM mamsatd OC) u Hakonen, B 24.00 mpoucxomus cOpOC CTaTUCTUYECKHX JTAHHBIX Ha BHEIIHUC
HOCHUTEJH, CIeUUaNbHbIE TUCKU WM JIEHTHl CTAaTHUCTUKHU. BCE 3TO MO3BOJISIO aHAIM3UPOBATH M BBICTPAUBATDH
KapTUHY 3arpy3Kd BCETO KOMIUICKCA, MPOM3BOIUTH YIPESKIAOMUN PEMOHT W HPOQPHUIAKTHKY AamlapaTypsl,
OIICHUBATh BO3MOXKHOCTH 3arpy3KH NpoIleccopa M IUIAHHPOBaTh JajJbHEUIIYI0 Pa0dOTy BBIYHCIHTEIEHOTO
neHTpa. PaboTel ¢ mporpaMMamu, CBI3aHHBIME CO CTATHCTHKON u e€ 00paboTKoii, Bo3rnaBisut b.®. CuHeHKHH.
Brnaromapst Takoil opraHmzanny HamOoJee MOIIHBIE BEYHCITUTENbHBIE eHTpsl BHUNT®, BHUNO®, BI AH
CCCP, Bl CO AH CCCP, BL| UIIM u MHOrue apyrue OOCCHEYMBAIN MAKCHMAIbHYIO 3arpy3Ky CBOUX
BBIYHCIIMTENHHBIX KOMIUIEKCOB.

VIII. OBECIIEYEHUE HAIEXXHOCTU YEPE3 KOHTAKT IIOJIb30BATEJIEN C PASPABOTUMKAME OC

Bcé BhlilienepeurcIeHHOE CO3/1alI0 OCHOBY ISl HAJICKHOM dKCIUTyaTallii BRIYMCIUTEIbHBIX [IeHTpoB. Ho B
Ty mopy obdecrnieueHue OecriepeboiiHoit padbotel camoit OC U MPOTUBOICHCTBHE MPOHUKHOBEHUIO B HEE U B3JIOMY
€€ KOMIOHEHT ObUTH CTOJIb %K€ aKTyallbHBI, KaK U B HAcTosiee Bpemst. OCOOEHHO 3TO CTANI0 KPUTHUYHBIM TTOCTIE
BHEJIPEHHUS JIUATIOTOBOTO PEXKUMA.

BrokupoBanue Bo3MOXKHOCTeH BMmemaTenbcTBa B OC 00eCHeYHBaAOCh B IMEPBYIO OYepeab HATHYUCM
pexuma OC, B KOTOPOM HMEJIOCh TOJMHOKECTBO KOMAaH/I, UCIIOJIHAEMBIX TOJIBKO B 3TOM PEXHUME. 31€Ch CTOUT
CKa3aTh, YTO TaK Ha3bIBACMBIM 3alIUICHHBIA PEKUM B apXUTeKType [nfel [4] — BCEro JHIIL CPEICTBO 3aIIUTHI
Uit namsty, BeigenseMmor noj OC. [lo MHEHHIO aBTOPOB, IMEHHO OTCyTcTBHE pexkuma OC B cucteMe KOMaH[
MIPUBOANT K B3JIOMY CHCTEMBI W NMPOHHKHOBEHHWIO B €€ MOAynu. B HamreM ciydae 3amyck BCeil CHCTEMBI, a B
MEPBYIO OYepensb 3arpy3unka, HaumHajics ¢ pexuma OC, 4To He TO3BOJSUI0O HAa HAvadbHOM JTalle BhI30Ba
BKIIMHUTHCS B cuctemy. J{ist Intel ctapT HauMHAETCs ¢ pexUMa PealbHOTO BPEMEHH U TOJIBKO TIOCTIE PACKPYTKU
OC BBOIUTCS 3aLIUIICHHBIA Pe:KUM. [TOHATHO, YTO B 3TOT MPOMEKYTOK MOXKHO BKIMHUTHCS B padoty OC.

Ho »ro He o3nHauaer, yto mpobieM He OblI0. B pexnme monb3oBarens (OPMUPOBAIUCH MPOTPaMMBI,
KOTOPBIM HeoOxoamMm Obl1 jgocTyn K pecypcam u Tabmumam OC, Takke CyIDIECTBOBAIO MHOMKECTBO
00CITy)KMBAIOIINX TPOTrpaMM, KOTOpBIM TpeboBaics TecHbl koHTakT ¢ OC. IlporpaMmHble TpephIBaHMSA-
OKCTpakoJbpl, Kak H JIO0bIe TpephiBaHus, TIepeBoawin OBM B 3amuIIeHHBIA  peXuM, B
KOTOPOIPEyCMaTPUBAINCh JKCTPAKOIBI, OTYACTH OTKPHIBABIIME CKpBIThIe Bo3MoxHOCTH OC. WM mMeHHO
B OTOM KpBUIACh ONACHOCTh aTaK Ha OIEPallMOHHYI0 CHCTeMy, M HMMEHHO 3/IeCb OHH M Hpoucxomwii. B
OTCYTCTBHE pa3BUTOH (ailioBoil cUcTeMbl MepBoe BpeMs OOJNBHBIM BONPOCOM OBUIO HEKOHTPOJIHpYEMOe
obpamenne k MJI u MJI: monp3oBaTenb MOT 3aKa3aTh CUCTEMHBIM JAMCK WM JIGHTY M OOpaTHUThCS K Hell OT
CBOETO UMEHU.

Takoil ciyqaii npousowen B HUBI[ MI'Y. B 10 Bpems yXke 3KCIULyaTUPOBAJICs yIaJICHHBIM PEXUM J0CTyIa
K IICHTPAJILHOMY TPOIECCOPY VIS AUANOrOBhIX cucTeM. [Ipu oOHoBieHnn OC pa3paboTYuK BAPYT YBUACT
oOpamieHre K CHUCTEMHOH JieHTe, Ha KoTopod Haxomwiuch TekcThl OC. IloHuMas, YTO KTO-TO MBITAETCS
HE3aKOHHO TPOYHTATH COJCPXKHMOE JICHTHI, TPOU3BEIH OJOKUPOBKY TEPMUHAIBHON CeTH. A 1O HOMEpy
TEPMUHAJIBHOTO KaHalla OOpAaIlleHHsl yJAIOCh OMPEICIUTh MECTOIMOIOKEHUE «IOOOIBITHOTO» TOJIb30BaTels. [1o
BHYTPCHHEMY Telle(DOHY yHaloch YCTAaHOBUTH C HUM CBs3b. M Ha Bompoc: «[louemy oH oOpamaercs K 9yKoit
JeHTe?» OBUI MONyYeH OTBET: «A s IMPOCMATPUBAIO BCE JICHTHI, KOTOPBIE CTaBATCS Ha JICHTONPOTSDKKH Ha BLJ
MI'V!». ITocne nanpHEHIINX Oecel] STOT «ITFOOOMBITHEIIN» BIWICS B KOMaHAY pa3pabOTUHKOB.

[TomoOHOE B3anMOACHCTBUE OBLIO IIIMPOKO PACIIPOCTPAHEHO, M MOXKHO cka3arh, uro OC JJUCITAK
pa3BuBasiach BceM MUpoM. [IpuBeneM HEKOTOpbIe MPUMEPHI TAKOTO B3aMMOIEHCTBUS:

® oTiaquuK nporpamm paspabarsiBasicsi B.B. CamodanoseiM, npexacrasutenem BIl UMM VYpasnbckoro
otnenenust AH CCCP;

® TePMHHAJIBHYIO CeTh U Auanororyo cucremy KPAB pa3pabaTeiBany mporpaMMHCTHI IO PYKOBOJICTBOM
Amnaronus ['ynseBa;

® MOHHUTOpPHYIO cucTeMy JlyOHa moMoranu MOgKIIoYaTh mporpaMMuctel m3 MAD nm. U.B. Kypuarosa Bo
riaase ¢ M.I'. ITacEIHKOBEIM;

e jieHTel EC OBM noakiioyan u nucai nporpaMMy J0CTyla MPOrpaMMMCT U3 aBUALIMOHHOW OpraHU3aliu
I1.4. lllne3unrep;

e muanoroByro cucremy JDKWH, BeicTymatommyro B pomn uH(popMarnmonHoi cuctemMbl OC M BIepBBIE
MpeaarampIyo Habop KOMIBIOTEPHBIX UTP, paspadareiBai B.B. Kobenes;

® rpaduueckyro cucteMy Ha Anroje co3naBaiack TeM ke B.B. KoOenesbiM, a rpaduueckyro cucremy Ha
®DopTtpane pa3padbaTeIBal KOJJIEKTHB Pa3pad0TIUKOB o pykoBoacTBoM FO.M. Baskosckoro.

3TOT CIIUCOK MOXHO H IIPOJOJDKHTb, HO CTOHUT OTMECTHUTH, YTO BCE€ 9TO JACJIAJIOCh B KOHTAKTE C
paspabotunkamu OC. OcobeHHo 3TOMY crocoOcTBoBa nepees3n B.D. TiopuHa B MOCKBY U €ro TOCTOSTHHOE, €
9.00 mo 24.00, mpucyrcTBue Ha paboueM Mecte. 3BoHWIM co Bcex KoHIOB CCCP, uyTh nu He eXeIHEBHO
MOSABISUIACH Tocetutenu ¢ BIl m opranmsammii, ¥ Bce OHH 00s3aTEIFHO BBICTYIIMBAIUCH. 3aMCUYCHHBIC
nonb3oBaresiMd OC ommOKK ¥ HETOYeTHl TYT K€ Opaluch Ha y4eT, a ObUIM CIIydau, KOrJa OHU TYT XK€ U
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HCHIPABJIAJIUCH. HpOCLGLI IO COBCPIICHCTBOBAHWIO CHUCTEMblI M IO HAIMMMCAHUIO HOBBIX JKCTPAKOAOB TYT KE€
(1)I/IKCI/Ip0BaJ'II/ICL 1 B MOCJICAYIOIIEM Yalle BCCTO PCaJIM30BbIBATIUCE.

Ouens gacto B.®. Tropun nmuano Bhle3:xan Ha B[ u pa3zOupaics B CIOXKHBIX cuTyanusx. [Ipencrasurenn
TpymIsl pa3paboTunKoOB Takke Bbleskanu Bo MHorue Bl u ycranasnuBaim OC JJUCITAK na mammasr BOCM-

Bor mpumep ciydas SKCTPEHHOTO BBI30BA B OJHY H3 OpraHM3AalUMi MHHHCTEPCTBA JJICKTPOHHOMN
npomsinuierHoctd (MOIT). Ilo3narM BedepoM mocTymuiia nHGOpMAIH O HalIeHHOH B cucTeMe OmuoOKe (3T
KacaJoch OIMMOKM B HOBOM JKcTpakone). OmmOka ObUTa OIEepaTHBHO HCIpaBiIeHa, HO HEOOXoauMo OBLIO
OOHOBHTBH BEPCHUIO CHCTEMBI. 11 yCTAHOBKM OBUT OTIIPABJIEH OJMH M3 aBTOPOB ATOH CTaTbu, HO OKAa3aJ0Ch, YTO
y Hero He ObUTH 0()OPMIIEHBI COOTBETCTBYIOIME TOKYMEHTHI ISl Jolycka Ha o0bekT. [Ipobnema Oblia pemeHa
Kypbe3HbIM 00pa3oM, — B IPOXOJHOW NPU NPOXOXKICHUHM uepe3 TYPHUKET pa3paboTyMKa IpPEACTaBHIM B
KauyecTBE... MAarHUTHOM JICHTHI, CKa3aB: «Buauib, 5To MaruuTHas jeHta!». Takum obpaszom, mpobiema Oblia
pelieHa, a paHo yTpoM pa3paboT4yuK Bo3Bpatuiics B MockBy. Brionne moxkHo yTBepkaath, uto OC AUCITAK
ObLIa TUIOIOM COBMECTHOT'O TPy/ia Kak pa3pabOTYMKOB, TaK U Mojb3oBateseit BOCM-6.

IX. YI0BCTBO OPTAHU3AITMN ®YHKIIMOHUPOBAHMS BI] 1 PABOTBHI OITEPATOPOB DBM

C camoro nauana cozmanuss OC JIMCITAK Bompocam Hafe:KHOCTH paOOThI CUCTEMBI U yA0OCTBa pabOTHI
OMEpaTOPOB  YJENSUIOCH MOCTOSHHOE BHHUMaHHE. OTOMY CIOCOOCTBOBAJIO TECHOE COTPYIHHYECTBO C
WHXXEeHepaMu (MAITUHHUKAMH ) ¥ OTIepaTOPaMHU.

Xapaxkrepubiii mpumep. C Hawanmom pabotel Hag OC JIMCITAK. B.®. TiopuH MOCTOSHHO HAaXOIWJICS B
MAIIMHHOM 3aJie, TJIe ONepaTopbl MyYHJIHCh C MATHUTHBIMH JICHTAMHU: HA/IO OBLJIO yKa3bIBaTh, Ky/Ja MOCTABJICHA
000MHa, a TaK Kak JUCKOB eIll¢ He OBUIO, a JICHT ObUI0O MHOTO, TO W ONIMOOK OIEpaTopoB OBLIO JOCTATOYHO.
Torma u BO3HHKIJIA WIS 3aHOCHTh HOMepa 000MH B CiTy>keOHBIC ciioBa Kaxkaoi 3ousl MJI. Ilpu moctaHoBke
HOBOH JICHTHI OHAa aBTOMATHYECKH OMO3HABaiach. [Ipy HEOOXOIUMOCTH OMEpaTop MOT MEPECTAaBUTHh €€ Ha
JPYroe yCTPOHCTBO Oe3 AononaHuTenbpHoro ykazanus OC.

Bonbioe Buumanne B OC JJUCITAK ynensutock cpenctBaM (pyHKIMOHUPOBAHUS B KPUTHYECKUX CUTYALTUSIX
— OBDIa peanm3oBaHa pa3BHTas CHUCTEMa COOOIICHHWH IIOJIE30BATEIIO, OIEPaTopy M OOCITyKHBAIOIIEMY
nepconainy. CucreMa OCYILECTBIsUIAa ONEPATHBHBIA COOp CTATHCTHKH, Kak O paboTe ammapaTrypbl, Tak H O
JeHCTBHAX MOJIb30BaTelIei, 00pabaThIBasi HAKOIICHHBIC 33 Pa3JIMYHbIC IEPHO/IBI BpEMEHHU JTaHHbIE.

Hdis BOCM-6 xopommnMm HWHAMKATOPOM 3arpy3KH Tporeccopa Oputa OykBeHHas Haamuck Ha BP3 ciosa
«KOAY». Korna ona ncuesana, To 3TO TOBOPHIIO O TOM, YTO MPOIIECCOP 3aHAT MOJIE3HOH paboToit. 1 omepaTops
YMYIpPSAINCh BO3/EHCTBOBATh Ha MPOIECC NMPOXOXKACHMS 3a/1ad 4yepe3 MoAdOp TaK Ha3bIBAEMBIX PEIIAacMBIX
3a/1a4, UCIOJb3Ys TUPEKTUBHI yrpasieHus OC.

OueHb BaXHBIM MOJICIIOPhEM OBUTM pacleyaTKu Ha OINEPATOPCKUA TEepMHHAJ, KOTOPHIH (HKCHUPOBA
NPOUCXOJSIINE «COOBITHS» W CBOMMH yJAapaMH NpH Ie4aTH Ha OyMaKHble HOCHTENH WH(POPMHUpOBa
OIepaTopoB O HEOOXOAMMOCTH OOpaTUTh BHUMaHHE Ha MNPOUCXOJIINE Ha KOMIUIEKCe coObITHA. Takum
00pa3oM, TepMHHAJI BEICTYIIAN B POJIM AUCHETYEPCKOTO MTyJIbTa YIPABICHUS KOMIUIEKCOM.

X. ITOCTOSTHHOE COBEPIIEHCTBOBAHHUE OC C PABBUTUEM U PACILIMPEHUEM ATIITAPATHBIX BO3MOXHOCTEM

Tpuama — paspaborunkun OC, WHXKEHEpPHBIE CIY)KOB W TIOJIH30BATENIM — BOT T JIOAH, KOTOpPHIE
obecrieunBay ycrex BCe cHCTeMBI B IIeTIoM | e€ 3¢ dexTuBHOE Hcmons30Banne. besyciioBHo, 6putn Hanboree
3HAaYMMbIC HOBOBBEJCHHS, KOTOPhIE KAYECTBEHHO YITyUIIaH ITOKA3aTEeNN BCETO BBIYUCIUTEIHFHOTO KOMILIEKCA.
[lepBonauansro BOCM-6 He mpeaycMaTpiBaia COBMECTHOTO HCIIONIb30BaHMs Heckobkux L1 u moaximtoueHns
o0mmx auckoB. [TosToMy, Tpekae BCETo, CTOUT OTMETHTh HHUITMATHBHYIO pa3paboTKy KOMMYTaTOpa JAUCKOB U
ob0beanHeHne MHokecTBa bOCM-6 B enuHbBI MHOTOMAIIMHHBIM KOMIUIEKC C CHHXPOHM3allMed JocTyma K
JIUCKaM Io KOMaH/ie 3axBaTa u ocBoOoxaeHus auckoB (ENQ u DEQ).

Bot uro roBoputcs B BociomrHanusx Hanex st MoaectoBoi:

«K atomy momenty JIMCITAK 6bu1 yke Ha Kaxa0d MamiuHe, a 0OOMEH JaHHBIMH ITPOUCXOANI Yepe3 JICHTY:
Ha Hee 3alKChIBaIM MHPOPMAIMIO, 3aTeM JICHTY CHHMAIM W IEPeCcTaBIUIM Ha APYrylo MamuHy. Jucku y
kaxaoit OBM Obuu cBou. Maest co3aath oOMIMKA AUCK BO3HUKIA Y TAJaHTIMBOIO pa3pabOTYMKa ammapaTHOro
obecnieuernss OBM IOpus Huxonaesnua Ma3ypuna, u OH pa3paboTal T.H. KOMMYTAaToOp BHEUTHEHW TaMATH, IPH
ITOMOIIIX KOTOPOTO KAXKI0H MaIlInHe CTal JOCTYIeH J000it Tuck. <...>

B 1976 r. Obu1a peanu3oBaHa BO3MOYKHOCTH CO3[1aBaTh MHOTOMAIIIMHHBIC BHIYHACIUTENbHBIE KOMITJICKCHI M3
OBM B2CM-6 ¢ obmieit AUCKOBOW MaMATHIO M aBTOMaTHICCKIM TiepepacipeesieHineM 3aaad Mexay 9BM. Oto
MTO3BOJIIIIO 3HAYUTEIHHO MOBBICUTH MPOU3BOAUTEIBHOCTS U (PYHKIIMOHABHYIO HAJC)KHOCTh BBEIYUCIUTEIBHBIX
cucteM. Pa3zpabotanu W BHEOPWIM TEPMHHAIBGHBI KOMMYTATOP C BBIXOJOM Ha HECKONBKO MamIuH. Temeps
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MOJIB30BATC/Ib MOI' 3allyCKaTb CBOW 3aJavyd Ha 1000M TCPMHUHAJIC U Ha J'HO6yIO OBM MHOroMammHHOTO
KOMILJICKCA.

Hosoit onepanmonnoii cucreme (OC), mpyu NMOMOIIM KOTOPOH CTajao BO3MOXKHO BECTH WHTEPAKTHUBHBIN
pexxuM paboTel, nanu HasBanue JIMAITAK (cokpaiieHue OT «IHaoro-TakeTHBIH pexxum»)» [8]. HasBaHHbIe
anmnapaTHble pa3pabOTKK 3aTeM ObUIM BHEIPEHBI HAa BCEX BBIYHCIHMTENBHBIX KOMILUIEKCAX, HCIOJIb3YIOMINX
BOCM-6. Crout 3aMeTuTh, 9TO paboTa ¢ TEpMUHAIAMHU IPOUCXOAMIA HA OMTOBOM ypOBHE, YTO TpeOOBajo
OOJIBIINX YCHIIHIA TI0 CO3/IAaHHIO CIIOXKHOTO U HA/IE)KHOTO MPOrpaMMHOro nurepdeiica.

B pamkax MHOTOMAaIIMHHOTO KOMIIIEKCAa MOSBWJIMCH pabOThHI MO pacmapamienuBaHuio 3a1ad. Ho Takas
BO3MO>KHOCTb MOTJIa OBITh MCIIOJIB30BaHA AJSI CJIa00 CBSI3aHHBIX IPOLECCOB, T.€. MPOIECCOB, B KOTOPBIX BPEMs
HE CHHXPOHM3HMPYEMOIO cdera ObUIO OOJbIIe BpPEeMEHH CHHXPOHM3AIMH M oOMeHa ¢ muckoM. Hacrosmee
pacnapajuleluBaHUe 3a/ad CHEP)KUBAJOCh OTCYTCTBHEM OOIIeH MaMATH CO CPEACTBAMU CHHXPOHHU3ALUU
MpoLECCOB B BUAC allllapaTHbBIX KOMaHJI. HmenHo Takue KOMaH/bl IOABHJINCH HA KOMIIJICKCE <<3J'II)6pyC>>,
KOTOpBIE MO3BOJISUIN 00ECIIEUUTh peabHoe U 3P HeKTUBHOE pacnapaieIBaHue.

BBeznenue koMMyTaTOpa TEPMHUHAJIOB POPBAJIOCH M3 HEOBITHS M C(HOPMHUPOBAIIO LIENBIH HA0OP HaIOrOBBIX
CHCTEM M M3MEHWIJIO XapaKTep B3auMOJEHCTBHA C cucTeMOod. Temeph yxke MOXKHO OBLIO 3alycKaThb YAaJCHHO
3aJja4y, HabMpaTh Ha TEPMHUHAJIE TEKCT NPOTPaMMBbI U JIaKe OPraHU30BaTh IOYTY M CETEBYIO Ieperauy Mexay
ynaieHHeIMU MamuHamu. CeTeBoe pa3BUTHE CAEp:KHBaja CKOPOCTh MEpeAayd AAHHBIX MO HU3KOCKOPOCTHBIM
nuHUAM cBsi3u. Hanpumep, Ha HauanbHOM 3Tane npu nepenade 3azad B ITIM AH CCCP ¢ nnomanku Ha METpo
«Kamyxckas» Ha mmomanky Ha Muycckoil mromaan TpedoBaioch BpeMsi, COIMOCTaBUMOE ¢ mepeBo3koit MJT u3
OJTHOM TOYKH B IPYTYIO.

B xommnekranuio cepuitHpix mammH BOCM-6 nucku Obutn BKiIOUeHHl Jidiib B 1972 ronmy. Cnenyer
OTMETUTH OBICTPBIA MPOTPEcC B MCIOJIB30BAHUMU MCKOB BCE OOINbIEi M OONbIIEH €MKOCTH, OT IMCKOB B
7,25 M0 x nmuckam B 29 M6, a 3arem u B 100 M6. Torma 310 Ka3anoch HEBepOSITHBIM 00beMoM. Takoe
MPOJIBIDKECHHE HEOO0XOMUMO OBLIO s 3P (PEKTHBHOTO HCIOJIb30BAHUSA TCPMHUHAIBHON CceTH, Hpu pabore ¢
KOTOpPOH TpeOOBAIIOCH XPAaHUTh UL KaXXIOTO IOJIb30BATEIs KOMIUIEKca BCE Ooublne OOBEMBI JAHHBIX.
XpaHeHue Ha JieHTaX ObUT0 Manod((EeKTUBHO W BCE OOJBIIEC HCIONB30BAIOCH Ui OyQepHOro XpaHCHHS
JTAHHBIX.

XI. MOHUTOPHAS CUCTEMA «JI[YBHA»

Jns obecrieyeHHss NPOrPaMMHUCTOB SI3BIKOBBIMH  CPEACTBAMH IIPOTPAMMHPOBAHMS WX QJITOPUTMOB
HE0OX0AMMO OBLIO IPENOCTaBHUTh, MPEXIE BCEr0, HAOOP TPAHCIATOPOB U CTAaHAAPTHBIX MPOrPaMM, KOTOpPHIC
MO3BOJISTIOT YCKOPHTH MPOIIECC HAMMCAHUS U OTJIAAKH Iporpamm. Vicxons u3 pazHooOpa3us 3a/1a4, pelraeMbIx Ha
BIl u HeoOxomuMocTu BBIOOpa Hambojiee yHOOHBIX MPOTPAMMHBIX S3BIKOBBIX CPEACTB, TPAHCIATOPHI
00BEAMHSIIN B €IMHYIO CUCTEMY C J00aBiieHHeM HauboJjiee paclpoCTPaHEHHBIX AITOPUTMOB-IPOIPAMM B BHJE
O6ubIMoTEeK. DT NporpamMMbl 0hOPMIISIIUCH B BHJIE TaK Ha3bIBAEMBIX IAKETOB MPHUKIAAHBIX nmporpamm. K HuM
ke T00aBISINCh (DYHKIIMK BBI30Ba IPOTPAMM 3KCTPAKOI0B, KOTOPhIC 00SCIeYHBAIIH, B TOM YHCIIE, O0paIIeHue K
pecypcam OC. Bcé 310 (hyHKIIMOHMPOBAJIO B MOJIB30BATEILCKOM PEXKHUME M TaKKe, Kak JUIs 0001 MporpamMMel,
BO3MOXKHO Ob1I10 oOpamarbest kK OC uepes sxcTpakoasl. Kpome 3Toro, 4acTh SKCTPakoa0B ObLIH MPOJIOIKEHUEM
atuX cucreM. [ToaTomy moiken Obl cymecTBoBaTh HHTEpdelc Mexy OC U Tak Ha3bIBAEMBIMH MOHHTOPHBIMHU
cucremamu. B cBs3u ¢ nepeesgom B.®. Tropuna B nHauane 1973 r. B Mocksy, npogomkenue pazsutust OC
JUCIIAK ©pimo nepeneceno B WIIM. Ho, HecMoTpst Ha 3TO, B KadecTBE NOAKIIOYAEMOHW CHCTEMBI
IporpaMMHpoBaHus Obuta BeIOpaHa MonutopHas cuctema «Jlyona», xors B UIIM uMmenucs HapaOOTKH B 3TOM
HaIpaBJIeHUH U aBTOPUTETHAS TPYIIa pa3pabOTUYNKOB TPAHCIATOPOB [1].

Ilo HameMy MHEHHIO, JJIsI 3TOTO MMEIHUCh CBOM NPHYUHEI, M B OOJIBIIEH CTENEHU 3TO MPEIONpeaesiiIoch
3amnpocamMi MOJb30BaTelell — B IEPBYIO OUYEpEelb, PEHIAIOUNX CEPbE3HBIE HAPOAHO-XO3SIMCTBEHHBIE 3aJauu.
Momnurtoprast cuctema «J/lyOHa» ObITa co3fgaHa KOJUIEKTHBOM COTPYJHHKOB OOBEIMHEHHOTO HHCTHTYTa
SJICPHBIX UCCIEN0BaHUM C yyacTHeM chenuanucToB u3 MHcruryra atomHoi sHepruu um. W.B. Kypuartosa u
ctpan-ydactaun OVSUW (I'IP, BHP, KH/IP). B nanpHeimem pa3BUTHH CHCTEMBI NPHHSIM y4acTHE TaKxkKe
corpymaukn UK AH YCCP, HUAITY JIBHII AH CCCP, MU®B3, TOM wum. C.M. BaBwioBa u apyrux
opraxm3anmii. OnpenessFomuii BKIIaJ B pa3padOTKy CHCTEMBI BHECIH pyKoBoauTenb pa3padotku H.H. ['oBopyH,
Beaymue pazpadorunku: M.H. Cunnn, B.I1. Hupuxos, A.1. Bonkos, P.H. ®enoposa [9].

MonunTopHas cuctema «JlyOHa» BKIIO9ana:
® TpaHCIATOp (acceMbiep) ¢ aBTOKoAa MajieH Ha S3bIK 3aTrPY3KH;
® TPAHCIATOPHI C A3bIKOB DOpPTpaH M ANroi Ha A3bIK 3aTPy3KH, a TAKKE TPAHCIATOPHI C IPYTUX S3BIKOB
Ha OJIMH M3 Ha3BaHHBIX A3BIKOB;
® CTaTUYECKUU U IMHAMUYECKUN 3arpy34UKU;
® OuOnuoTeKaps 1 00mHe ONOIMOTEKN CTaHJAPTHBIX ITPOTrPaAMM;
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® pelaKToOp TEKCTOBOW MH(pOPMAIHH;
® CHCTEMHBIE TOAIPOrpaMMBI BBOJA-BEIBOAA U Jp. [9].

B nmanpHefimem B coctaB MOHHTOPHOH CHCTEMBI OBUIM BKIJIIOYEHBI APYTHE TPAHCIATOPHI M CHCTEMBI, B

YaCTHOCTH:

o Anron-I'JIP;

e Ooprpan-I'[1P;

o Oopekc — ONTUMHU3UPYIOMNH TPAHCIITOP C sI3BIKa, Onm3Kkoro k @optpany 77;

® TpaHCIATOP C si3bIKa [lackainp;

® ['padop — maxer rpaUuECKUX IPOrpamm;

o [lomtan — TpaHciaTop ¢ s36ika POP-2 [10].

Crout or™eruts, yto npu coszganun OC JAMCITIAK wucnonb3oBancs accemOuep BEMIL, koropslit Obut
paspabotaH B pamkax MoHHTOpHOW cuctembl MIIM. bonee Toro, mmpoko ucrnoss3oBajics Makposizbik BEMIL,
Onarogapst KOTOPOMY yJIAJIOCh PEIIUTh MPOOJIeMY CONPOBOXICHHMS pa3HbIX noasepcuii OC, paboTaBIINX TOJIBKO
B ONpEJENCHHBIX opranu3anusax. Mcnoms3zoBanue Makpoonpenenenuit nomorno cosmemars OC st BACM-6 u
s «9npopyc-1-K2». Curyanust msmenwiach npu cozgannu OC u mporpaMmHoro obecreuenusi Ha OBM
«9mp0pyc-Kb». Kpome 3TOro, GONBIIMHCTBO TPAHCISATOPOB, KOTOpBIe ObuTH paspaboransl B MIIM, Obum
nepeHeceHsl B MOHUTOPHYIO cucTeMy «/lyOHay.

Takum oOpazom, yHupukanus MoHUTOpHOH cucteMbl «J/lyOHa» mo3Bommma cHaOAWTH MOJb30BaTeNei
6oraTbIM HaOOPOM SI3BIKOBBIX CPEACTB U 00ECTIEYUTH IEPEHOCHMOCTh Iporpamm Ha apyrue OC n uX KIIOHBI.

XII. IPYTUE PABHOBHUJTHOCTU OC

Bxparne ortpasum cymectBoBaBmme pasHoBupHoctd OC  JIUCIIAK, pa3BuBaemble OTIACIBHBIMU
opranuzanusiMu. OZHUMHU U3 HUX, IpUYeM Ucriosib3yeMbix Ha OBM BOCM-6 u e€ nacneanunax «ms0pyc-K2»,
«np6pyc-Kb», MKB-8601 (Mukpob) [11] 6sutn kpynubie BL] 1 HUW Hay4HBIX 1 000POHHBIX IIEHTPOB:

OC AYBHA nns BOCM-6, pa3paborannast B 1969 r. mon pykoBoacTBoM ui.-koppecnonaeHra AH CCCP
H.H. T'oBopyna, a.¢p.-m.H. I.H. Cununa, A.B. I'ycea, O.H. Jlomumze, A.Il. Canoxnnkosa u np. 8 OWSN
(r. dyOHa), mMeBImast pacripocTpaneHre He Toiapko B OVIAN, HO 1 B IpyTUX OpraHU3anusx;

OC JUCTIAK mms BAOCM-6, pazpadorannas so POSAL[-BHUUT® nox pykoBoactBom A.T.H. B.®. TropuHa
B 1970 r., xoTopas mocmyxmia ctBojoM pazBuBaeMmoii nanee OC AMCITAK u kopHEM BceX OTIIOYKOBABIIUXCS
ot Heé OC.

OC JUCIAK.UIIM, pazpaborannas B WUIIM PAH B 1975 r. (B.[l. EmenpsnoB, A.A. AJexkcaxuH,
B.A. UBanoB, mox pykoBoactBoM 1.¢.-M.H. B.A. Kprokoa) mocne mnepexoga B.®. Troopuna, K.(.-M.H.
C.A. 3enpaunosoii u x.1.H. H.E. banakupessiv B U'TMuBT.

OC JUCIIAK Bepcun BHUNI®, nonyyennas u3 BHUNUT® B 1971 r. u ganee pa3susapmasics B POALI-
BHUND® nezaBucumo (pyk. K.¢.-M.H. A.A. Onapun, O.Jl. Jemunosa, H.H. BeickyGenko, ®.A. PomaHoBa,
E.C. KpuBos, H.U. Ilepuxos, B.B. Peoxux, A.C. Makcumos, 1.¢.-m.H. FO.I'. baprenes). Taxxe Bo BHUUDD
OBUTH IPEICTABICHBI OPUTMHAIBHBIE Pa3pabOTKU:

— CcHCcTeMa NapayjIeNbHBIX BBIYMCIEHHH HAa MHOTOMAIIMHHOM BBIYHCIHUTENFHOM Komiuiekce BOCM-6
(A.A. Onapun, E.C. Kpusos, FO.I'. baprenes, 1975 r., no3anee 3amumieHa guccepranusi A.A. OnapuHbM) U
JIBYX HCIIONB3YIOIUX NPUIIOKEeHUH (110 oHOH 3amumieHa nucceptanus B.H. ['opOyHOBEIM);

— apxuBHas cucteMa Ha nuckax u neHrax (H.W. Ilepukos, B.B. Peokux, JI.C. TpyTHeBa);

— cucrema conpspkeHust ¢ EC-OBM (A.C. MakcumoB. Mcnonp3oBanack Toibko Bo BHUND D).

OC JUAIIAK mis BOCM-6, pazpabotanHas KOJUICKTHBOM BO TiaBe ¢ K.T.H. H.W. IllynenoBsmM (3ammTin
nmuccepranuio), B cocrase: K0.H. Ozopuun, I'.I1. Oxpumenko, B.1. 3yes, B.K. Kopskun, JI.B. Komkuna u ap.,
ocraBmuMcs Bo BHUUT® nocne nepexona B.®. Topuna u C.A. 3enpaunosoii B ITIM PAH. Hcnons3oBanacek
B0 BHUUT® u B nHexotopeix HUM Ceptosckoit n/mmu YenstOnHCKo# o0macTy.

OC QUCIIAK mns BOCM-6 n «Omebpyc 1-K2» (m3nHagansno CBC), paspabotannas B 1979-1984 rr. B
UTMuBT u POAL-BHUND® H.E. banakupesbim, FO.I'. BapreneBbiM, k.¢.-M.H. B.A. bapaHHUKOBBIM 10
pyxoBozactBoM B.®. Tropuna. C 1985 r. mnsa «Qns6pyc 1-K2» pa3suBanacsk otnouxoBasmasca or OC JUCITAK
[13] OC CBC [14] (IO.I'. Baprenes, B.A. bapannukos, B.A. Ep3yno, H.A. MycraeBa, O.A. AbGpamoBa,
H.H. Bricky6enko u np.).

XIII. 3AKJIFOYEHUE

B 3axmoueHme XodeTcs OTMETHUTh W OOpaTuTh BHUMAHHE Ha TO, YTO HE BCErZa MOMYISPHOCTh H
BOCTPeOOBAHHOCTb NMPOTPAMMHOTO MPOAYKTA CBs3aHA C €ro MPOopabOTAHHOCTBIO B HAYYHOM IulaHe. B Oonbei
CTENECHU JIOJDKHBI OBITh YYTEHBI BO3MOXXHOCTH M 3ampochl mnojb3oBareneil. B pamkax OC JUCIIAK stu
3alpochl yIaJloch YAOBJIETBOPUTH, YTO M OOECIedmsIo cucteMe Oe3yCIOBHYIO MOIYJsIpHOCTH. bonee Toro,



SORUCOM-2023

MOXHO CKa3aTh, 4TO 3Ta OIIEpPalliOHHAs CUCTEeMa Obljla COBMECTHOH pabOTOil MHOXKECTBa HH)KEHEPOB,
IpOTrpaMMHUCTOB U noisb3oBaTeneit Coserckoro Corosa.

Yto kacaetcst pa3pabOTOK, TO WX OBLIIO MHOXECTBO, U OHHU, 03 OOBSBIECHUS TEHJEpa, HEIBHBIM 00pa3zomM
KOHKYPUPOBAIN MEXIy C000il, a apOMTPOM BBICTYIIAJ I0JIb30BaTEl b, KOTOPBIA U pelial, B KaKOW CUCTeMe OH
MIPEAMOYNUTAET pabOTATh.

CoBpeMeHHass SKOHOMHS Be3le€ M BO BCEM, a OCOOCHHO B HAyYHOH NEATEIHHOCTH, OT30BETCS IOTEpe
MIPUOPUTETOB JIMIIb YEPE3 NECATUIIETUS. SIBHOE aIMUHUCTPAaTUBHOE BMELIATEILCTBO MOXKET HAaBPEAUTh U JIaXKe
YHUYTOXHTH IIeJIble HampaBieHus. [loka robast HaydHast uaes TOJIBKO 3apOXKIaeTcs, U yCHIHAMH, Yalle BCETO
SHTY3UACTOB, TMPOJBHUracTCS K BOIUIOUICHHIO, BAKHO HE JEHBI'H IOTEPSATh, a caMy HUACI0. Bpsam au MOXKHO
MOJIBEPTHYTh COMHEHHUIO YTBEP)KIEHHE, UYTO TOCYIapCTBEHHBbIC JEHbI'M, MOTPAYCHHbIE Ha KOJUIEKTHUB
pa3paboTyrkoB onepanronHoi cuctembl B0 BHUUT®, ¢ nuxBoil OKYMWINCh HAa TE€X BBIYUCIUTEIBHBIX IICHTPAX
CCCP, kotopsie ucnonszoBaiun OC JJUCITIAK.

BJIATOJIAPHOCTU

U B KOHIIC HaIK OJIAaTOIAPHOCTH BCEM TIEPCUUCIICHHBIM BBIIIC SHTY3MACTaM, BHCCIIUM BKJIAJ B Pa3BHUTHUC
MamuH cepud BOCM-6 1 e€ onepalMOHHBIX CHCTEM, ¢ MPUHECCHWEM M3BHHEHHH 332 BO3MOXXHBIE HETOYHOCTH
[PY YIIOMWHAHUH UX WHULIAAIOB U (haMUITHiL.
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