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BBenenue

B 1956-1982 rr. B VYkpauHckoil Axkagemun Hayk paOotan Bukrop MuxainoBuy
I'mymkoB, mnocne 3amurel B MOCKOBCKOM 1'0CyIapCTBEHHOM YHUBEPCHUTETE JTOKTOPCKOMN
JUCCEPTAllMU 10 UCCIIEJJOBAHUIO U PEIIECHUI0 OOOLIEHHOW msTod npobnems! ['mibbepra, yTo
COCTaBWJIO €My CJIaBy OJHOr0 M3 BeAyllux ainredpauctoB mupa. Kpome maremaruyeckoro
oOpazoBanuss B.M. ['mylmkoB MMen TEXHUYECKOE, MOCKOJBKY IMpPOCIyIIal IMOJIHBI Kypc Ha
dakynbTere Temnodusukun HoBouepkaccKoro IMOJIMTEXHUYECKOTO MHCTUTYTa. Bo3srmaBus
1a00paTOPUI0 BBIUUCITUTEIHHON MaTemaTuku U TexHuku Muctutyra marematuku AH YCCP,
u3BecTHyI0 cBouMH paboTamu 1o nepBbiM B CCCP BberumcnurensHbiM MammHam (MOCM,
COCM, Kues), B.M.I'mymkoB cymen copMynupoBaTh MPOrpaMMy Hay4YHBIX MCCIIETOBAaHHMA, B
OCHOBE KOTOpOM Nexana (QyHAaMeHTalbHas e HHTEerpauud KUOCpHETHKH, MaTeMaTUKH U
BBIUMCIUTEIbHON TEXHUKU.

B.M.I'mymkoB OIHHMM H3 MEPBBIX B35UICSA 3a IOCTPOEHUE MATEMATHUYECKOM TEOPHUH
BBIYMCIIUTENbHBIX cUCTEM. [Ipy 3TOM MMeNnuch B BUIY, IO KpaHell Mepe, nse nenu. [lepBas —
n300peTeHne  MaTeMaTMYecKMX  KOHCTPYKLHMH, aJleKBaTHO  OTOOpaXarollMX  CBOMCTBa
koMnoHeHToB OBM u OBM B 1enom, KoTopble MOXKHO OBLIO OBl MCIONB30BaTh B KauecTBE
MOJIEJIEN COOTBETCTBYIOLIMX KOMIIOHEHT, U BTOpas — CO3/JaHHE MATEMAaTHUECKONM TEXHUKU HX
TpaHcopMaliii ¢ 1eNbl0 O0TOOpaXeHMsI MPOIECCOB PEIICHUs 3aJad MPOEKTHUPOBAHMS ATHUX
KOMIIOHEHT C TOH CTENEHBIO AETaIu3aluH, KOTopass JOCTYIIHA COOTBETCTBYIOIIEH TEXHOJOTUU
uzroropiaeHuss OBM. Ha stom mytu emy yzaanoch OCTHYb 3aMeyaTelIbHbIX PE3yJbTaTOB B
oOmell Teopuu UHU(MPOBBIX ABTOMATOB, TEOPHHM JUCKPETHBIX mpeoOpa3oBaTeneil, anredpe
QITOPUTMOB, TEOPUH CTPYKTYp JAHHBIX U MapajsIeNbHbIX BbIUMCICHUNA. OH OJHUM U3 MEPBBIX
Hayan pa3pabaTbiBaTh MJCI0 HHTENeKTyanu3auuu DBM u npeniaokun psi HEeTpaaULMOHHBIX
apXUTEKTYPHBIX PELICHUH /17151 HeHeliMaHOBCcKkuX DOBM.

Teopust aBTOMAaTOB

OcHoBHbIE paboThl MO TEOpUH LHUPPOBBIX aBTOMATOB, 3a KoTopsle B.M.I'mymxos
nonyunn JleHnHckyro npemuto B 1964 r., 6pmu Hanucansl B iepuof 1959-1961 rr. Onu Obiin
CBSI3aHBI C ITIOCTPOEHWEM MaTEMaTHYECKOTO alapara MpoeKTHpoBaHus yctporcts OBM. B to
BpeMs YK€ ObUIM HW3BECTHBl HEKOTOpPbIE aIrOPUTMBlI CHHTE3a KOMOWHAIIMOHHBIX CXEM,
chOpMyJIMpOBaH W MCCIEAOBAaH PsAJl BaXHBIX MaTEeMaTHMUECKHUX 3a/ay, TaKMX, Kak MHpodiema
MOJTHOTHI, OIIEHKA CIIOKHOCTH peanu3anuu (GpyHKIUH anreOpbl JOrMKH peleiHO—KOHTaKTHBIMU
cxemamu # ap. OJHaKo, MPOUECCH TPOEKTUPOBAHMS YCTPOMCTB DBM OCHOBBIBAIMCH CKOpEe Ha
UH)KEHEPHOW WHTYUIMH, HCKYCCTBE U OMNbITe pa3pabOTYMKOB, YeM Ha TOYHOM 3HAHUM.
B.M.I'nmyuikoB oAHMM M3 MEPBHIX MCHOJIb30BAN MPUKIIAJHOE 3HAUYEHUE MOHATHS aOCTPAKTHOTO
aBTOMATa JUIsl IOCTPOEHUS PAKTUYECKON METOANKH (POpPMaTN30BaHHOTO MPOSKTUPOBAHUS CXEM



ycrpoiicte OBM. MM Obutn  pa3paboTaHbl OpUTHHAJIBHBIE METOBl aHAIM3a M CHHTE3a
aOCTpaKTHBIX aBTOMAaToOB. B 0030pHOI cTaThe B KypHaje “Ycmexu MaTeMaTHYECKHUX HayK™’
(1961 rom) [1] abcrpakTHass Teopusi aBTOMATOB ObUIA BIIEPBBIC TNPEJCTABICHA Kak
chopMUpoOBaBILIasAcd MaTeMaTUdyeckass TEOpUsl C SCHO OINpeAeNIEHHBIM MECTOM U CBA3SIMH C
JIPYTUMH pasfefaMi KOMIObIOTepHBIX Hayk. B 1962 r. Obuia m3mana monorpadus “Cunres
nudpoBbIX aBTOMaTOB” [2], cCHIrpaBmIas CYyIMIECTBEHHYI pOJIb B  pacHpoCTpaHECHUU
(opManTM30BaHHBIX METOOB MPOEKTUPOBAHMS YCTPOWCTB CPEIU HHXKEHEPOB. 31€Ch BIIEPBBIC
OBl paccMOTpPEH BeCh KOMILIEKC 3a/lad IOCTPOCHHUS YCTPOMCTB OT OMUCAHUS aJropuTMa
(YHKIIMOHUPOBAHUS YCTPOUCTB JI0 CXEMBI, €r0 pealIn3yIoIIeH.

Ha 06a3e »tx MeronoB Obula peanu3oBaHa ‘“Manmas cucreMa CHHTE3a IH(PPOBBIX
aBromMatoB” (Ha OBM “Kwuer”), mnepBbiii mnpoTOTHN OyAyIIMX CHCTEM aBTOMATH3allud
npoektupoBanus DBM.

JlucKpeTHbIE MPeodpa3oBaTen

TeopeTuko—aBTOMAaTHBIE METOIbl CTAIN MPUMEHSTHCS MPU IPOESKTUPOBAHUN OTAEIBHBIX
0JIOKOB BBIUMCIIMTEIBHBIX MalllMH (Hanpumep, cepur MUP). OnHako oHM UMENH CYIIECTBEHHBII
HEJIOCTAaTOK, CBSI3aHHBIM C OrpaHMYEHHEM Ha YHMCIO COCTOSIHMM MCIIOJIb3YeMbIX aBTOMATOB B
kauecTBe Mojeneil. [loaromy cieayrommm marom B pa3BUTHH TEOPUH INPOEKTUPOBAHUS CTajla
dopmanu3zanys penieHus 3aJadu 0JIOYHOrO U aIrOPUTMHUUYECKOIO MPOEKTUPOBAHUS YCTPOUCTB.
Oto Obuio caenano B.M.IymkoBsIM B cepuu OCHOBOIOJIATAIOUIMX PadOT cepeamHbl 60—x
rOJIOB, OTKPBIBIIMX HOBBIM 3Tall Pa3BUTHUS MaTEMAaTUYECKOH TEOpPUM IUCKPETHBIX cucTteM. B
THX pabdorax B.M.InmymkoBa Oblna mpemioskeHa HOBasi KOHICIIUS OSCKOHEYHOTO aBTOMATa,
NOPUTOJHAS JUIsl YTOYHEHMs psAla NMPaKTHUECKUX 3373y CHHTE3a U ONTHMHU3ALUHU JIOTMYECKHX
cTpykTyp DBM U npuMeHeHus B Mpolecce uxX perieHus: GopMarbHO—aIredpandecKux MEeTOI0B.
B HoBoi#t Monenu mporeccop OBM mpencrapisieTcsa B BHJE KOMIIO3UIMM JIBYX aBTOMAaTOB —
YIOPABISIOUIET0 U ONEPAlMOHHOIO. YIPaBISIIOIMIMKA aBTOMAT, TaK K€ KaK U YHPaBISAOLIAs
roJOBKa MamuHbl ThIOpHHTa, UMEET KOHEYHOE YHCIIO COCTOSHUM, B TO BPEeMs KaK MHOXKECTBO
COCTOSTHUI ONEpalMOHHOTO aBTOMara, BOOOIIE TOBOps, OECKOHEYHO M COCTOUT U3
BCEBO3MOXKHBIX 3allOJIHEHUIl HECKOJbKMX KOHEUHBIX WM OECKOHEYHBIX B OJHY MIM o00e
CTOPOHBI PErHCTPOB, AaHATOTUYHBIX JIEHTaM MamuHbl Thiopuara. OJHAKO B OTIMYHE OT MAIIHH
TeropuHra mnpeoOpa3oBaHus, BBINOJHSIEMbIE Ha PETUCTPaX, MOTYT OBbITh HEJIOKAIbHBIMH U
U3MEHATh  Cpa3y Bce  pa3psaasl  peructpa.  KOHCTPYKTHBHOCTH — COOTBETCTBYIOILIMX
npeoOpa3oBaHuil oOecreynBaeTcsi TeM, YTO OHM 3a/Jal0TCS C IOMOIIBI0 PEKYPCHBHBIX
OTpezieNIeHUuH CIEeNUANbHOIO BHJa. DTa ClelUaIn3alusi COOTBETCTBYET TOMY, YTO PEalbHO Ha
JUIMHHBIX PETHCTpax CXeMbl Ui OJHOTO paspsla WIM TPYHNbl pa3psioB NEPUOTUYECKU
noBTopsitoTcs. Takue mpeodpazoBaHus OBUTH Ha3BAaHBI TIEPUOMUECKU—OTPEICTICHHBIMH.

Komnosumus ynpapisiiomero ¥ ONEpalliOHHOIO aBTOMAaTOB, PACCMOTPEHHAs B 3THUX
paborax, mpeacTaBiasieT co0OM  YacTHBIM  ciydail  OOINEro  MOHATHS — JTUCKPETHOTO
npeoOpaszoBaresi, KOTOPOe HCCIeIoBaloch B JanbHelmeMm B paborax B.M.I'mymkoBa u ero
yueHHKOB [3]. DTU UccreoBaHus pa3BUBAINCH B JABYX HampanieHusx. [lepBoe HampaBieHHe —
uccieoBaHle  abCTpakTHO—alnreOpauueckWx  3a4ad, TaKMX, Kak  paclo3HaBaHUeE
HKBUBAJICHTHOCTH, ONTHUMH3AIMM MO BpeMEHH paboThl JUCKPETHBIX IpeodpazoBaTesei,
U3Y4YE€HHE COOTHOILIEHHWH, cucTeM O00pa3yolluX B MOJYrpynmax mpeodpazoBaHUi
OTIEpallMOHHOTO aBTOMATa M JIp.

Bropoe HampaBieHue CBSI3aHO € pPa3pabOTKON MPUKIAAHBIX CHUCTEM aBTOMAaTHU3aIMHU
npoekTHpoBaHuss DBM, SA3bIKOB A OMMCAaHUS ANTOPUTMOB (DYHKIIMOHHUPOBAHUS YCTPOWCTB,
METO/IOB ¥ aJITOPUTMOB TIPOCKTHPOBAHUS YCTPOUCTB M HX KOMITO3HIINH.



CymiecTBeHHOE BJIMSHUE HA Pa3BUTHE TEOPUHU JUCKPETHBIX MpeoOpa3zoBaresiell oKazaiu
3aJlayd COBMECTHOTO IIPOCKTHUPOBAHUS CXEMHOTO M TPOrpamMMHOro obopyaoaHusi OBM,
COBEPLICHCTBOBAHUE TEXHOJIOTMH IIPOEKTHPOBAHMS, 3a1auu MIPOCKTUPOBAHUS
MHOTOMNPOIIECCOPHBIX ~ cHUCTeM. Maes  mepruoauvyecKU—OMpeNeIeHHOro  IpeoOpa3oBaHus,
UCIIOJIb30BaHHAs IIpU IIOCTPOEHUHU IEpBOM aBTOHOMHON Mozaenu OBM, okaszamace nocie
COOTBETCTBYIOILIETO OYEBHIHOTO 00OOIICHHSI HA CIy4Yail MHOTOMEPHBIX PErHCTPOB UpE3BbIUANHO
MOJIE3HOMN IS MCCIIEIOBAHMUS BOIPOCOB MapajlIeIbHON peann3auuu GyHKIHUNA HaJl CTPYKTypaMu
naHHbIX. Mcnonp3oBaHue MOAENU TUCKPETHOrO MpeoOpa3zoBaTelis 3HAYUTEIbHO PACHIMPUIIOCH,
Korja ObUIO OCO3HAaHO, YTO OHA IOJUTCS JJIs IPEJCTABJICHUS MHOTUX Iap KOMIOHEHT DBM.
Hanpumep, nporpamma u 9BM, niporieccop v naMsaTh, MUKPOIIPOTpaMMHBIE YCTPOMCTBA U JIp.

Anredpa aJropurmMon

Jli TOoro 4ToOb! UMETh BO3MOXKHOCTh paccMaTpuBaTh Oojiee TiIyOoKue npeodpazoBaHUs
(Ha mpuMepe MUKPOIIPOTrPAMMHBIX aBTOMAaTOB), YEM IPUMEHEHHUE COOTHOLIEHUH B MOJYrpyIIe
npeoOpa3oBaHUl MHOXKECTBAa COCTOSIHUI olepallMOHHOro aBToMarta, B.M.I'mymikoB BBOAMUT Ha
MHOXKECTBE NPEOOPA30BaHMU €IIe [BE ONEpPAIMU: O—IU3BIOHKIMIO M O—UTEPALUIO0, MOJIydas
HOBBII THI anreOpbl — MUKPOIIPOIPAaMMHYIO alreopy.

Ha  koHKpeTHBIX  mpuMepax  MHUKPONPOIpaMMHBIX  anredp,  HOPOXKIECHHBIX
apu(METHYECKUMH MHUKpOONepalus MM U YCIOBUSMH Ha OJHOMEPHBIX perucrpax Obuia
IPOIEMOHCTPUPOBaHa (yHJAaMEHTAIbHAsI Ul TPOCKTUPOBAHUS AJITOPUTMOB: JUISI TOTO YTOOBI
HOJY4YUTh Tpebyemoe Mpe/CTaBlIeHUE AIrOpUTMa, €ro CleAyeT MPEACTaBUTh B IMOAXOJIIEH
anreOpe U, U3y4HB COOTHOLICHHS 3TOW anreOpbl, MpeoOpa3oBaTh 3TO MPeCTaBICHIE, JOOHBAsICH
YJIy4IIEHHUS TEX WM UHBIX €r0 XapaKTepUCTHK — BPEMEHH, IAMATH U T.I1. bbula T0Ka3aHa Takxke
dyHIaMeHTallbHass ~ TeopeMa O  peryispu3allud  [POU3BOJBHBIX  MHUKPOIPOTPAMM:
npeoOpa3oBaHue, BBINOIHIEMOE 000 MHKpONpPOrpaMMoON, MOXKET ObIThb NPEACTaBIECHO
BBIpQXEHHEM B MHKPOIPOrpaMMHOM anredpe, MOpPOKIEHHOW TEMHU K€ 3IIEMEHTapHBIMU
orepaTopaMM M YCJIOBHMSIMHM, KOTOpBIE MWCIOJNB3YIOTCS B JAaHHOM MHKporporpamme [4].
[TockonbKy KOHCTPYKIIMM MMKPONPOrpaMMHONM anredpbl HOCAT OOmMH  Xapakrep, a
NpOoeKTHpoBaHUEe ycTpoiictB DBM mpencrasnser coboil nuib o1HY M3 MHOTHX oOinacrteil ee
MPUMEHEHHUS, BIIOCIEICTBUU ATy alredpy cTajv Ha3bIBaTh aareOpoi alropuTMOB UM CUCTEMOM
ITOpUTMUYECKUX anreOp. Mes Mcmonb30BaHMs MHOTOOCHOBHBIX aireOp Ui MpeAcTaBICHHS
pa3IMYHBIX ACHEKTOB B3aMMOJAEHCTBUS KOMIOHEHT DOBM sBnsiercs akTyalpHOW M MO ceil yac,
KOT/Ia Ha MEpBbIM IUIaH BBIIBUTAIOTCS MPOOJIEMBl YIIPaBISHUS MPOLECCaMH B INTOOATBHBIX CETAX
(Internet u 1p.).

Pa3zBute COBpEMEHHBIX aNTOPUTMHUYECKHX 3bIKOB B.M.I'mymkoB cBs3bIBan ¢
pa3sBUTHEM (OPMYJIBHOTO amnmapara MaTeMaTHKU B IeinoM. [Iporpammy, 3amucaHHyiO B
AITOPUTMUYECKOM SI3BIKE, MOJKHO pacCMaTpUBaTh KakK MPEJACTABICHUE aHATUTUYECKOIO
BBIp@KEHUSI B MoaXozsmedl anredpe. HayuuBimmce omnepupoBaTh IporpaMMaMi, Kak
dbopMynaMu, MOXKHO JOOMBATHCS YCHEXOB B MaTeMaTHU3alliM HOBBIX oOOyiacTell 3HaHUS.
[Toctpoenue anredpsl anroputMoB B.M.ITyImIKOB Takxke paccMaTpuBajl Kak IEpBbIe IIard B
JOCTHKEHUHM YKa3aHHON 1enu. Bolgatomieecs 3HaueHHE OTKPBITUS alreOpbl aJrOPUTMOB U
[IPaBUJIILHOCTh IOAXO0Ma, NMpemIokKeHHOro B.M.I'ymKkoBbIM, MOATBEPAUINCE B IMOCIEAYIOLIUE
rofpl. OTOMY CHOCOOCTBOBAM, C OJHOW CTOPOHBI, PAaCHPOCTPAHEHUE HJEH CTPYKTYpHOIO
IpOTPaMMHUPOBAHUS M, C JIPYroil — MOsBICHHE CepUH paboT IO aIrOPUTMHUECKOW JIOTHKE,
KOTOpas MOJIy4aeTcs U3 ajareOpsl ajJrOpUTMOB, €CIM BMECTO alreOpbl ONEepaTopoB B KaueCTBE
OCHOBHOT'O MHO’KECTBA pacCMaTpHUBaTh aJre0py yCIOBUH.



3HaYMTENbHBIN BKJIA B pa3BUTHE anreOpsl anroputMoB Obul BHeceH E.JL.IOmenko u
I'.E.LetitnuaeiM. X monorpadust “AnreOpa, S3bIKH, MporpaMMHupoBaHue” [5], HamucaHHas
coBMecTHO ¢ B.M.IymkoBeIM, mepeBeficHa Ha MHOTHE SI3bIKM M MHOTO JIET CITY>KUT 0a30BOI
MoOHOTrpaduel Mo Teopur NPOrpaMMUPOBAHUS.

Teopusi cTPYKTYP JAHHBIX U NapaJule/ibHbIe BHIYMCIEHUSA

B cepenune 80—x romoB crano siCHO, 4TO O0COOYI0 aKTyallbHOCTh MPUOOPETAIOT BOIPOCHI
3¢ (HEeKTHBHOCTH OpPTaHU3alUK BEIYUCICHN B DBM.

C onHOI CTOPOHBI, MUKPOMHMHHATIOpU3ALIUA DJIEMEHTHOW 0a3bl, a C ApPYyroil, sSBHOE
BBIJIEJICHUE B KOMIIBIOTEPAaX KOMIIOHEHTBHl CUCTEMHOIO MPOTrPaMMHOI0 oOecnedeHus, KoTopas
uMena TEHJACHUMI0O K Murpanuu B anmaparypy. Kpome Toro, Mozenun u  METOIbI
IIPOEKTUPOBAHMS, IIOJIYUYMBIIME PpEAIU3alUI0 B pPa3jMYHBIX CPEJICTBAX aBTOMAaTH3aLUU
npoektupoBanus (Hampumep, cepusi cucteM [TPOEKT, Yeprex, KAIIP u ap.), B mepcriekTuse
JIOJDKHBI OBUTH 00€CTICUNTh NMPOEKTUPOBAHUE apXUTeKTypsl DBM B nenom. B Buay sToro Obutn
WCCIIEIOBAaHbl U TOJYYWJIM Pa3BUTHE TEOpUS CTPYKTYp HaHHBIX U METOJbI OJIOYHOTO
npoekTrpoBanus DBM. Monorpadpus B.M.I'mymkoBa B coaBropctBe ¢ Kamutonosoit 10.B. u
JlernueBckoro A.A. “ABToMaTH3aius MPOSKTUPOBAHUS BBIYMCIUTEIbHBIX MalIMH [6] sIBUJIACh
CBOCOOpa3HBIM TPOJODKEHUEM TPEICTABICHHUSI MOJENEH, METONOB M CPEICTB IOCTPOCHUS
MHOTOMAIIMHHBIX W  MHoromporeccopubix OBM ¢ eauHoii 06a30if MpOEKTUPOBaHUS
KOMITOHEHTOB CXEMHOTO W TPOTPAMMHOTO 000pPYIOBaHHUS.

Hcnonp3oBanue MOHATHH aOCTPaKTHOTO aBTOMAaTa, IUCKPETHOTO Ipeodpa3oBaTes,
MarasuHHOrO0 aBTOMAaTa, MNEPUOAMYECKU—ONPEACIEHHOr0 MpeoOpa3oBaHusi Ha OECKOHEYHOM
perucTpe u rnocTpoeHue Ha 0a3e dTUX NOHATUN TEOPUHU, OTPAXKAIOLIEH IBOJIIOLIMOHHBIN MpOLIECC
co3aHus cpecTB aBTomMaru3anu OBM, Taut B cebe MHOTO HEHCIIOIb30BAHHBIX BO3MOXKHOCTEH
JUIsL TIOCTPOEHUsI TEOpUH M METOAOB IPOEKTHUPOBaHUS IepcnekTUBHbIXx OBM. Becbma
IUIOZIOTBOPHOM  sIBJIIETCSL  MJIes MCIIOJIb30BAaHMS Mapbl MHUKPOIPOTPaMMHBIX —ainredp u
BIIOCJICJICTBUM alreOpbl ajlrOpuTMOB JJIsi PEIIEHUs Npo0JieM MOCTPOEHHUS MPOTrPaAMMHOIO
obecrieuennss DBM. B uacTHOCTH, uzaes MOCTPOEHUS CHCTEM MPOEKTUPOBAHUS MpPOTpaMM Ha
OCHOBE IpeoOpa3oBaHUsl BHIPAKEHUII B MHOTOOCHOBHBIX alreOpax HE€ TOJbKO HE MOTEpsuin
CBOEH aKTyaJIbHOCTH, HO, MOXHO CUHTaTh, SBJSIOTCS MEPCIEKTUBHOW OCHOBOW Ha Oirpkaiiiiee
JECSTUIIETHE.

Buyrpennuii uaressiektr IBM

Korga mnosBuncsa s3pik AJII'OJI-60, B.M.I'mymkoB craq OJHUM M3 TMEPBBIX €ro
MPOIIaraHIMCTOB U CTOPOHHUKOM IIMPOKOTO BHEAPEHHUS B MPAKTUKY MPOTpaMMHUpoBaHus. B 1o
K€ BpEMs OH SICHO OCO3HAaBaJl IPOMNACTh, JIEXKAIYI0 MEXKIY CTPYKTYypoi HeliMaHoBCcKoi OBM n
A3bIKAMH BBICOKOTO ypoBHS. Hamuume 3Toi mpoOGiieMbl NPUBOAMIO K CIOXKHBIM IpOIEeIypam
TPAHCIAUU U TOoTepe d(PPEKTUBHOCTH MPOrpaMM MO CPABHEHHUIO C MPOrpaMMHUpPOBAHUEM B
MalIMHHO—OPUEHTUPOBAHHBIX fA3bIKaxX. Torna Obuia chopmynupoBaHa uiesl MOBBILICHUS YPOBHS
BHYTpeHHero s3blka OBM, 4TO MOXHO paccMaTpuBaTh KaK pa3BUTUE BHYTPEHHErO, T.€.
3aJI0)KEHHOTO B ammaparypy, uHteuiekta OBM. Dta uaes He Toiapko TpeOoBanga mepecMoTrpa
MHO’KECTBAa MAIIMHHBIX KoMaHA DBM, HO CYIIECTBEHHO H3MEHsIa TEXHOJOTHI0 00paboTKu
nporpaMMbel B MamuHe. OJIHOM U3 BO3MOXHBIX J100aBlieHMH K 3TOW o00paboTke Oblia
MHOTOYpPOBHEBasi MHTEpIpETalusi, a TOYHEe, MHOTOYpOBHEBAas CHUCTEMa TPAHCISIUU C
uHTepnperanuei. Kpome teopernueckoro o00CHOBaHUS 3TOW Hjien [7] OBLT OCYIIECTBIICH Psl
pa3pabotok OBM mon pykooactBom B.M.I'mymikoBa. Crauana 61 [IPOMIHb — mammnHa ¢
3JIEMEHTaMU MHTEPIPETALNH SI3bIKa BRICOKOTO YPOBHS. 3aT€M MPOEKT MaIIMHBI “YKpauHa”, rae



IUTAHUPOBAJIOCH B Ka4eCTBE BHYTPEHHETO s3bIka ucnoib3oBath AJII'OJL. [IpoekT 3TOT He ObuI
peanu3zoBaH. Hanbomnee moyiHO anmmapaTHYIO peayu3aldio S3bIKOB BBICOKOTO YPOBHSI yIAloCh
ocymectBuTh B Maibix OBM cepum MUP (MUP-1, MUP-2, MUP-3). CrpykrypHas
HMHTepnpeTanuss sA3bIKOB BbiCOKOro ypoBHss MUP u AHAJIMTUK mno3Bonuna mnonaydyuThb
3¢ (heKTUBHYIO peann3anuio paboThl ¢ BENIECTBEHHBIMU YUCIIAMHU MTPOU3BOJIBHOUW Pa3psIHOCTH,
LENBIMU  YHUCJIaMH HEOTPAHUYECHHON pa3psAHOCTH, TOYHBIX ONepanuil Haj JApOOHBIMU
paronanbHbIMU unciamu U gap. Cucrema AHAJIMTUK Obima OMHON M3 TMEPBBIX CHCTEM
KoMIibtoTepHOM anreOpel, a B si3bike AHAJIMTUK BnepBbie Obuta IMIMPOKO HCIIOIB30BaHA
TEXHUKA MEPENUCHIBAaHMS aITreOpandecKux BhIpAKEHUN (IPUMEHEHNE COOTHOILIECHHI), KOTOpas B
HACTOsIIIIee BPEMS SIBJIIETCS OCHOBOM TEXHOJIOTMM JIEKJIapaTHBHEOrO0 MNpOrpaMMHpoOBaHus. B
MmamuHax cepur MUP M0kHO ObUTIO TPOBOIUTH aHATTUTHUECKUE MTPeoOpa3oBaHUs, B TOM YUCIIE
nuddepennpoBanne U UHTErpupoBanue popmyn. Apxurekrypa O9BM cepun MUP Oblna He
TpPaZULIUOHHOMN Ul TOrO BpeMeHU. [IoMCKM HOBBIX apXUTEKTYPHBIX PELICHUN MTPOJOJIKAINCH Ha
MPOrpaMMHBIX MPOTOTUIIAX MHOIMX MPUKIAJHBIX CHUCTEM M MPOrPAMMHBIX KOMILJIEKCOB
pa3paboTOK HMHCTUTYTa TOro BpeMeHU. Cpeau O3TUX CHUCTEM — CpEACTBA BbIYHMCICHUM,
s dextuBHON opranmzanuu MoxaenupoBanuss CJIIOHIT u HEJIUC, IlakeTsl mpHKIaTHBIX
IpOrpaMM JJisi HAyYHO—TE€XHUUYECKUX U SKOHOMHUYECKUX pacdyeToB [8].

Apxurekrypa OBM

B.M.I'mymikoB BHEC 3HAYUTEIbHBIA BKJAaJ B PAa3BUTHE HOBBIX  KOHIIEHIIHN
HEHEMMaHOBCKHUX KOMIIBIOTEPOB. B ero paboTax HEOJHOKpAaTHO BCTpeyaeTcs 00CYXKICHUE HIIeU
OBM c¢ M03rono00HOM CTPYKTYPO.

B 1974 rony na Konrpecc UDUII B CTokrosbMe OH, COBMECTHO € TPYINIION YYEHBIX U3
Mocksbl u JleHunrpaga BeicTynaer ¢ uueed pekypcuBHo OBM [8]. ITomMMMO KOHKpPETHBIX
npeuiokeHnit mo crpykrype PBM B goknane conmepkutcs rinyOokas KpUTHKA HPUHIMIIOB
HENMaHOBCKOW apXUTEKTYpbl, 0OOCHOBBIBAETCS HEOOXOAMMOCTh OTKa3a OT TUX MPUHIUIIOB U
IpeUIaraloTcss HOBbIE NPUHIMIBI opranuzanuu padorst OBM. B.M.I'mymkoBa B mnepByro
ouepellb HMHTEpecyeT MpoljeMa HEOTrpaHWYEHHOIO HapalluBaHUs MPOU3BOJUTENBHOCTH U
pecypcoB OBM.

Wnes pexypcuBHoii OBM sBHO Oblla HaBesHa MJESMH CIOXHBIX ajredpanyecKux
(MareMaTH4eCKMX)  KOHCTPYKUMH W MaTeMaTUYeCKOM  TEXHUKOM  yMO3PHUTEIBHOTO
MaHUIYJIUPOBAaHUS MMH. 31€Chb — OpraHu3alus pPEeKYpPCUBHBIX BBIYMCICHUM, CHATHE
OrpaHMYEHHUN  Ha  (QU3MYECKUEe  TapaMeTpbl  pecypcoB  (mamsTh,  MPOIECCOPHI,
KOMMYHHKAIIMOHHOE TI0JI€), MaKCUMaJbHOE MpHOIMKEHHEe BHYTPEHHEIo s3blKa MAallIMHBI K
A3bIKY (DOPMYJIMPOBKM 3ajiad, HCIOJIb30BAHME Pa3HOOOpa3HBIX YHUBEPCAJIBHBIX aJITOPUTMOB
BBIYUCIICHUM, OTIMYAIOUIMXCS JApPYyr OT Jpyra croco0amMH TpeACTaBIE€HUS JaHHBIX U
MexaHu3Mamu BeluuciieHui. [lockonbky B moiaHoi Mepe uau PBM He Moriu ObITh peann3oBaHbl
B TO BpeMsl B CHIIy TEXHOJIOTMYECKHX OTPaHUYEHUH, ObIJI0 HaliZICHO KOMIIPOMUCCHOE pPELIeHUE B
unee makpokonseiiepa (1978 rom). CyTe uaen MakKpOKOHBEHEPHOW OpPTraHM3alliy BBIYUCICHUN
COCTOMT B CIIELMAJIbHOM MPEACTABICHUU BBIIOJHAEMOM PpaCIpeleleHHO IPOrpaMMBbl,
COCTOSAIIEH B TOM, YTOOBI COOJIIOIAJICS HEKOTOPHIA OaJlaHC MEXKIY BEIMYUHAMH OOMEHHBIX U
BBIUMCJIUTENBHBIX OINEpalyil [Uisl y4acTBYIOLIMX B BBIIOJHEHHHM IPOTPAMMBbI IIPOLIECCOPOB.
B.M.I'mymkoB opraHu3oBaj KOJUIEKTUB pPa3pabOTYMKOB, CHEIHAIMCTOB 1O KOMITBIOTEPHOU
TEXHUKE, 00IECHCTEMHOMY MaTeMaTHYeCKOMY 00ECIIeYeHHIO U METOIaM PEIeHHsI TPUKJIAIHBIX
3amady. K Hagamy 80-X romoB NpOEKT NPUHIMIMAIBHO HOBOM MakKpoKOHBelepHOH OBM,
BKJIIOUABLIEH B apXUTEKTYpy CEPUU PA3HOPOJHBIX IPOLECCOPOB , KOMMYHUKALMOHHOE IIOJIE,
oOuiecucTeMHyl0 (ONepaldoHHasi CUCTEMa W CHUCTeMa IPOrpaMMHUPOBAHMS) M TMPHUKIAJHYIO



KOMITOHEHTHOCTb, ObUT pa3paboTaH, YCTAaHOBJIECHBI CBSA3H C MPOMBIIIIEHHOCTHIO. [Tocme 1982 r.
paboTHI 10 MaKpPOKOHBEHEPY MPOJOKAINCH. YUEeHUKH U mochenoBatenn B.M.I'mymkoBa mon
pykoBoacTBoM B.C.MuxaneBuua 10oBenu NpOeKT 10 NpombinuieHHOM peanuzanuu (EC 2701 u
EC 1766) u pemmin Ha MakKpOKOHBEHEpE P CIOKHBIX HAYYHO—TEXHHUUYECKHX 3aJad. OJTH
MHOTOIpoIeccopusie cynep DBM mokaszanu BBICOKYIO 3(P(PEKTHBHOCTH MaKpOKOHBEHEpPHOMH
OpraHu3aly  BblUMCIEHUW. Pemanuce 3agaun  pacyeta  KOHCTPYKLIMHM — CamoJieTa,
pacnpocTpaHEHHs TEIJIOBOW BOJIHBI IIPH SIIEPHOM B3pBIBE, MOAEIUPOBAaHUS KIIMMaTa MUPOBOIO
okeaHa. JlocTurancst JIMHEUHBIA POCT IMPOU3BOAMTEIBHOCTU IO MEpPE YBEIMYEHHUS KOJUYECTBA
IIPOLIECCOPOB, JIEMOHCTPUPOBAJIACh >KMBYYECTb CHCTEMbI 110 MEPE YMEHBIIEHUS KOJIMYECTBA
nporeccopoB. PeanpHas ckopocTh BeIUMCICHUN Ha 48 paboumx mporeccopax cocrasisuia 0,5
mipa. om/c. Crnemyer 3aMeTHTh, YTO dJeMEHTHas 0aza 3tux MamuH Obuia III mokxoseHus.
3amMeTuM, 4TO B IMPOLECCE CO3/IaHMs STUX MAIIWH IMOJYYWIA JalbHEMIIee pa3BUTHE CPEACTBA
MOJICTTUPOBAHUS U TPOCKTHPOBAHUS APXUTEKTYPhI, aITOPUTMOB (YHKIIMOHUPOBAHHS U
ctpykTypel 9BM [9]. Ilo cBouM uaesM U CTPYKType, apXUTEKTypa MakpoKOHBelepHoil DBM
eme B cepenuHe 80—x omepexalia MUPOBOW YPOBEHb BBIUMCIMTEIBLHOW TEXHUKU M OINEpeausia
pealn30BaHHbIE I[I03’)K€ MHOTME HWJeM OpraHM3aluMyd MHorompoueccopHeix OBM ¢
pacnpeneneHHoi namsaTeio. OgHako padoThl MO JaJIbHEUIIEMY COBEPILIEHCTBOBAHUIO U BBIIIYCKY
MakpokoHBelepHbIXx IBM ObUIM OCTAaHOBJIEHBI B CHIIY U3BECTHBIX MPUUUH. OTBIT TEXHUUECKUX
pazpabdotok (MUP, MakpokoHBeiiep), OCyIIECTBICHHBIX IMOJ pykoBojacTBoM B.M.I'nmyikosa,
MOCITY>KWJI HMCTOYHUKOM CO3JaHHUsS OOILIel MaTreMaTH4ecKol TEOpUU MPOEKTUPOBAHUS
BBIUMCIIUTENBHBIX CUCTEM, KOTOpasi IPOAOJKAET Pa3BUBATHCSA U B HACTOSIIEE BPEMs YUCHUKAMU
u nocnenoBarensimu B.M.I'mymkoBa. MccnenoBanus B 3Toil oOmactu Beaytcs MHCTUTYyTOM
kuOepHeTnkn uMeHH B.M.InmymkoBa mpu mozjnepkke MexayHaponaHsix ¢ongoB (INTAS,
CRDF) B cOOTBETCTBYIOLINX MEXAYHAPOAHBIX IIPOEKTAX.

CaMoopraHmymnmecsl CUCTEMBI H I’ICKYCCTBGHHBIﬁ HHTECJLVIEKT

Hawano 60-x r070B cBsA3aHO C (OpMHpPOBAaHMEM TMPEACTABICHUI O CYIIHOCTH
KHOEpHETUYECKON HAyKH, MOUCKAMU TIEPCTICKTUBHBIX HAMPABICHUN €€ Pa3BUTHUS, YKPEITUICHHEM
U pacHIMpEeHUEM KOJUIEKTHBA YUeHBIX—KHOepHEeTHKOB B KueBe, ycTaHOBIEHHEM CBs3€il ¢
HayyHbIMU mKosiaMu CCCP, akTUBHON MOMYJSIpU3aTOPCKON JEATENIbHOCTHIO, IOUCKAMU ITyTeH
pelIeHUs] BaXHEHIIUX HAPOJAHOXO3AWCTBEHHBIX 3agad ¢ mnpuMeHeHnem OBM. Ilockonbky
TEOpHsl aBTOMATOB K 3TOMY BpeMeHHU Oblia HauboJiee pa3padOTaHHBIM Pa3/IeNIoOM TEOPETHUECKOM
KHUOEPHETUKH, €CTECTBEHHO OBLIO HWCKaTh Jpyrue o0JacTh ee MPUMEHEHHUS MOMHUMO 3a/aady
MPOEKTUPOBAHUS AUCKPETHBIX YCTpOHCTB. OQHON M3 TakuX 00JiacTeil CTalo MOJAECHIMPOBAaHUE
MpOILIECCOB  CaMOOPTraHU3allMM W CAMOCOBEPUIEHCTBOBAaHUSA. IJTOMY TOCBSILIEH  pAJ
OpUTHMHAJIBHBIX paboT. DT paboThl HaUUIM OTpakeHHe B MoHorpadpuu “BBeaenue B
kubepHetuky” [10], KoTOpas mepeBefieHa Ha MHOTHE SI3bIKH, U MO HACTOSIIEE BPEMs OCTaeTCs
OJIHUM W3 JIYYIIUX BBEJICHUM B TIPEAMET KHOCPHETHUECKOW HAyKW. 3a/ady HCCIeIOBaHUS
CaMOOPIraHU3YIOLIUXCA U CAMOCOBEPIIEHCTBYIOLIUXCS cucteM B.M.I'nymikoB cuuTan ogHON U3
Han0oJiee BAXKHBIX M HHTEPECHBIX 3a7a4 KUOCPHETHKH, MOCKOJIBKY Ha ITYTH DPEIICHHS 3TOU
3a/1a4M BO3MO’KHA pa3rajka MHOTMX TalH MPoIecca MbIIUICHHUS.

B.M.I'mynikoB mocTaBHil CBOEH LEIBIO J1aTh ONHCAHWE TEOPUH CaMOOPTaHU3YHOLIUXCS
CHUCTEM KaK HEKOTOPOW MaTeMaTUYECKON TEOPUH.

D10 emy ynanoch B MoHOrpadusix ‘“BBeieHue B TEOPHUIO CaAMOCOBEPIIECHCTBYIOIIUXCS
cucrem” (1961 1.) [11]. Ero npemioxenus o “mepe camoopraHuzanuu’, “mepe oOydeHus” U
“Mepe  11e71ecoO0pa3HOro  IMOBENEHUS  OCTAIOTCS  NPUMEPOM  TOYHBIX  pacCyKICHHUN
OTHOCHUTEIIHO 3THUX UHTYUTUBHBIX MIOHATHH IO CHX TIOP.



BonpocaM HCKyCCTBEHHOro HHTEIEKTa, 00OpazoMm KoToporo B.M.InymkoB cumran
OBM, oH 3aHMMalCsi NPAKTHYECKU BCE BpPEMS, O YEM CBHJIECTEIILCTBYET U €ro MOCIEAHSA
mMoHnorpadus “OcHoBsl 6e30ymakHON HHPOpMaTuku” [12].

[Tox pykoBoactBoM B.M.I'mymikoBa B 60—x — 70—x romax B Macturyre kubepHernku AH
YCCP mupokum (ppoHTOM BeIUCh pabOTHI 1O CO3/IaHUI0 CUCTEM UCKYCCTBEHHOTO MHTEIUIEKTA.
3nech W paboOThl MO PACMO3HABAHUIO O0pa3oB (3PUTEIBHBIX, PEYEBBIX, S3BIKOBBIX U T.II.),
uccienoBanusl B 00JacT pOOOTOTEXHUKH, MATEMAaTUYECKOW JIMHTBUCTHKH, UH()OPMAIIMOHHBIX
cucteM M MHoroe japyroe. OmHako camoil OJIM3KOH Juis HEero mpoOyieMol, KOTOPOH OH MHOTO
3aHHUMAJICSl HETIOCPEICTBEHHO caM Ha MPOTSHKEHUU BCel CBOEH KMOEPHETHUECKOH 1eaTeIbHOCTH,
Obuta mpoOjemMa aBTOMAaTH3AlMM TOWCKA J0Ka3zaTenbCTB TeopeM. Eme B 1958 r., m3yuas B
KauyecTBE ONIOHEHTAa JOKTOopckyro aucceprauuto A.W.IlMupmosa, B.M.['mymkoB caenain
HOMBITKY NpoBeputh HanjeHHble A.M.IIupmoBbiM TOXAecTBa B Kojblax u anredpax Jlu c
MOMOINBIO TporpaMMmbl Ha MammHe “Ypan’. OH BHUMATEIBHO CIEAWI 3a paboTamH 110
co3nanuio anroputMoB BeiBoga TeopeM B CCCP m 3a pyOe)xoM, MHHUIIMHPOBAT IMPOBEACHUE
COOTBETCTBYIOIIUX HcclefoBanuii B IHcTUTyTE knbepHeTHku. [1o ero pykoBoACTBOM B Havaje
60—x rooB OBUIM MPOBEACHBI SKCIIEPUMEHTHI 110 MAIIMHHOW pean3alnuu airopurMa TapcKkoro
U HEKOTOPBIX IPYTHX aJITOPUTMOB IOMCKA BBIBOJA B paszpemuMbix Teopusix. C mpoOnemoit
JI0Ka3aTeNNbCTB CBSI3bIBAINCH PabOThl MO AHAJUTHUYECKUM BBIKJIAJAKAM M HMX peaju3alud B
mammuax cepun MUP. K konmy 60—x romoB cdopmupoBanach HOBas TOYKa 3pEHUS Ha
npobiieMy moucka JokazarenbctB. CyTh ee cBoauTcsi K cieaytomemy. lIpexne Bcero,
HEOOXOIUMO pPa3paboTaTh NPAKTHUUECKUW (OPMANbHBIN SI3BIK IS 3alHCH MaTeMaTHYECKUX
NPEUIOKEHUH M MX JT0KAa3aTeIbCTB. DTOT SA3BIK JOJDKEH OBITh OJM3KUM K €CTECTBEHHOMY SI3BIKY
MaTeMaTUKd U (AKTUYECKU MPEACTaBIATH CO00M (opmanmuzanuio TOW YacTH €CTECTBEHHOTO
A3bIKa, HA KOTOPOM IUIIYTCSI KHUTH 110 MateMaTuke. Peanu3anueit s3plka MaTeMaTHUKHU SBJISETCS
“aIrOpUTM OYEBUIHOCTH ’, KOTOPBIA MPOBEPSIET MPABIIBHOCTh MATEMAaTHUYECKUX yTBEPKIICHUH,
HAllMCaHHBIX B $S3bIKE, €CIM J0KA3aTeJIbCTBA JOCTATOYHO IMOAPOOHBI, WJIM HAXOAUT B HHX
npobenbl, Tpedyrone pacundpoBku. Ha 6a3e 3TUX CpeNCTB CTPOUTCS “UHTEIJICKTyalbHas
MH(pOpPMalLlMOHHAsI CHUCTEMa, KOTOpas MO3BOJISIET HAaKaIJIMBaTh 3HAHUS U TOJb30BaThCS UMH B
IIPOLIECCE BBIIOJIHEHUSI MAaTEMAaTUYECKUX HCCIENOpBaHUM. OTKpBITHE HOBBIX MaTEMaTHYECKHX
(akTOB M TOWCK JI0OKA3aTENbCTB CJOKHBIX TEOPEM, JIOJKHBI BBIINOJHATHCA B JUATIOTOBOM
pexxuMe ¢ MaTeMaTHKOM. IIpu 3TOM HMcnonb3yroTCsl MPOrpaMMUpPYEMBIE CHIENUAIN3UPOBAHHBIC
JNENYKTUBHBIE CPEACTBA, KOTOpBIE CO3JAlOTCS JMHAMUYECKHM Ha 0a3e s3blKa, aJIrOPUTMOB
OYEBUIHOCTU ¥ UH(OPMAIIMOHHON CHUCTEMBI.

3HauMTeNbHAS YacTh 3TUX UJeH Oblna peanuszoBaHa B cucteMe CAJl (konery 70—x To10B).
B HacTosmee Bpemsl MCCIENOBaHUS IMPOJOJDKAIOTCS B paMKaxX MEXIyHapOJHOIO IpoeKTa
TexHuka nepenucbiBaHus U 3PPEKTUBHOE TOKA3aTEIbCTBO TEOPEM .

BukTop MuxaiiinoBuy ['JiylmikoB — 0CHOBaTe/Ib MHCTUTYTA KHOCPHETHKHU B
Ykpaune

B 1956 r. B.M.I'mymikoB BO3riaBuil J1abOpaTOPUIO BBIYUCIUTENFHOW MaTeMaTHKH H
texHuku Mucturyra marematuku AH YCCP, B koTopoii HacuuThiBasioch 28 uyenoBek. Ha 6aze
3TOM nabopatopuu B 1957 roay opranuzosaics Beruucnurensusiii nentp AH YCCP ¢ mpaBom
Hay4YHO—HCCJIE0BATEIbCKOTO HHCTUTYTA, KOTOPBIN MpocymiecTBoBai 10 1962 r. B 1962 r. B Hem
6but0 yxxe 6omee 200 coTpyAHUKOB M OH ObLT mepeuMeHoBaH B MHctuTyT KubGepHetnkn AH
YCCP. B 1982 r. B HeM HacuuThiBaioch Oonee 6 Toic. yenoBek. [Ipu Hem CrnenunanbHoOe
KOHCTPYKTOPCKOE 010po MaTEeMaTHYECKHX MaIIiH U CrenmansHoe
KOHCTPYKTOPCKO—TEXHOJIOTHYECKOE OIOPO IPOrpaMMHOT0 0OecTieyeHUsl.



B mepuon c¢ 1957 mo 1982 rr. MHCTUTYT npeBpaTWicd B BEAYLIMM LIEHTP
KHOEpHETUYECKUX HCCIeA0BaHUN He ToJibko B YkpamHe, HO u B CCCP, paboTbl kKoTOpOTO
XOpoIIo OBUIM W3BECTHBI MHPOBOM OOIIECTBEHHOCTH. OpraHu3alMOHHAs JAEATENbHOCTD
B.M.I'nymikoBa BecbMa MHOTOTPaHHa M TJI0JI0TBOPHA.
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