Copnep>xaHue:

Mage noffpund or type unknown

BBepneHue.

HadunHasg ¢ 1950 roga, kaxxablie 7-10 neT KapanHasbHO 0OHOBAANNCH KOHCTPYKTUBHO-
TEeXHOJI0rMYecKmne N rnNpPorpaMMHo-aaropuTMmyecKmne NpuHLMNbl NOCTPOEHUSA U
ncnosb3oBaHMa DBM. B CBA3M C 3TUM NpaBOMepPHO FrOBOPUTb O MOKOJIEHUNAX
BbIYUC/INTEJIbHbIX MALUMH. YCJIOBHO Ka)KA0MY MOKOJIEHUIO MOXKHO oTBecTun 10 ner.

9BM npogenann 60nbLION 3BOMOLMOHHbBIN MYyTb B CMbIC/IE 3/ieMeHTHOM 6a3bl (0T namn K
MUKpOMpoueccopaM) a TakXXe B CMbICJ1€ MOABIEHUSA HOBbIX BO3MOXXHOCTEW, paclLUNpeHns
obnacTn NpuMeHeHNs U XxapakTepa NX NCNOJIb30BaHUS.

deneHne 2BM Ha NokKoJsieHUA - BeECbMa YCJIOBHas, HeCTporas Kjiaccupukaums
BbIYUNCJ/INTEJIbHbIX CUCTEM MO CTEeMNeHM pa3BUTMS anmnapaTHbIX U NPOrpaMMHbIX CPencTs,
a Tak>xe crocoboB 0buweHns c BM.

K nepsoMy nNokoseHnto 9BM O0THOCATCSA MallUHbI, CO3AaHHble Ha pybexxe 50-x ronos: B
CXeMax UCnoJsib30BaJINCb INIEKTPOHHbIE slaMnbl. KoMaHAa Obls10 Mano, yrnpaBieHume -
MPoOCTbIM, a NoKa3aTenn obbema onepaTUBHOM MaMATU U BbICTPOOENCTBUSA - HUZKUMMN.
BeicTpoaencTeue nopsaaka 10-20 Teica4 onepaunin B cekyHay. [1na BBoga 1 BbIBOAA
MCNOJIb30BaSIMCb NeYvaTalwme yCTPONCTBA, MarHUTHbIE NEeHTbI, NepdoKapTbl K
nepgoneHThLI.

Ko BTOpoMy nokoseHnto 3BM 0THOCATCA Te MalUnHbI, KOTOpble Obl/In CKOHCTPYUPOBaHbI B
1955-65 rr. B HUX nCnosib30BasinCb KakK 3/1IeKTPOHHbIE N1aMMbl, TaK U TPAH3UCTOPHI.
OnepaTmBHaa NaMATb Oblla MOCTPOEHa Ha MarHUTHbIX cepaeYvyHmnKax. B aTo Bpems
MOSABUANCL MarHUTHble BapabaHbl U NepBble MarHUTHbIE ANCKW. MOSBUANCL TakK
Ha3blBaeMble S13blKW BbICOKOIO YPOBHS, CpencTBa KOTOPbLIX AOMNYCKalT ONMcaHne BCen
rnocsie4oBaTesIbHOCTU BblHUC/IEHUW B HarNsagHOM, JIerko BOCNPUHNMaeMOM BULE.
Nossunca 6onbwon Habop BUbNOTEYHBIX NPOrpaMM O peLleHns pa3anyHbIX
MaTeMaTnYeCcKnx 3agayd. MawmHam BTOpPOro rnokoneHmsa boiia CBONCTBEHHA
nporpaMMHas HeCOBMeCTUMOCTb, KOTOpas 3aTpyLAHSAMA OpraHn3aLnio KPYnHbIX
MH(OPMaLMOHHbIX CUCTEM, MO3TOMY B cepefnHe 60X rogoB HaMeTUJCa nepexon K
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co3naHunio 9BM, nporpaMMHO COBMECTUMbIX N MOCTPOEHHbIX HA MUKPO3JIEKTPOHHOM
TexHonorm4yeckom base.

TpeTbe nokoneHne 3BM. 2To MalLKnHbI, co3gaBaeMbie nocne 60x rogos, obnagatoLmx
eJNHON apXNTEeKTYpOoWu, T.e. MPOrpaMMHO COBMECTUMBbIX. [OABUINCL BO3MOXXHOCTH
MYNbTUMNPOrpaMMNUPOBaHNS, T.€. OLHOBPEMEHHOIO BbIMNOJIHEHUSA HECKOJILKNX NPOrpamMmM.
B O9BM TpeTbero nokKoneHnsa NpUMeHsAINCb MHTEerpasibHble CXeMbl.

YeTBepToe nokosieHne 3BM. OTo HbiHeLwHee nokoneHne 9BM, pa3spaboTaHHbIX Nocse
1970 r. MawwunHbl 4ro NOKONEHUA NPOEKTNPOBAJINCL B pacyéTe Ha 3P PeKTUBHOE
NCMOJIb30BaHNE COBPEMEHHbIX BbICOKOYPOBHEBLIX A3bIKOB U yrNpoLleHune npouecca
MpPOrpaMMmMpoBaHnA 0151 KOHEYHOr O NoJjib3oBaTens.

B annapaTypHOM OTHOLUEHUM AN HUX XapaKTepPHO MCNoJsib3oBaHme 60bLunx
WHTEerpasbHbIX CXeM KakK 3n1eMeHTHON 6a3bl 1 Hann4ne 6LICTPOOENCTBYIIOLLNX
3aMoOMUHAIOLWLNX YCTPONCTB C NPOMN3BOJIbHON BbibOpKOM, 06 beMOM HeCcKoNbKo Mb6anT.

MaLlWHbl 4-ro NOKOJIEHUS- MHOIOMPOLLECCOPHbIE, MHOTOMAaLLUWUHHbIE KOMMEKCHI,
paboTatolme Ha BHell. MaMsaTb 1 obllee nosie BHeLl. YCTPOWUCTB. BbicTpoaencTeme
[OCTUraeT AEeCATKOB MUJIJIMOHOB oMnepaLui B CeK, MaMsTb - HECKOJIbKUX MJIH. C/10B.

Mepexon K NaToMy nokosieHnto 2BM yxxe Ha4dancda. OH 3akKJl04aeTCcsa B Ka4eCTBEHHOM
nepexone ot 06paboTkM AaHHbIX K 06paboTKe 3HaHWN 1N B MOBbILLEHNN OCHOBHbIX
napameTpoB 9BM. OcHoBHOM ynop 6byneT coenaH Ha "MHTeNNeKTyalbHOCTb".

Ha cerogHAWHNN AeHb peasibHbIN «UHTENNEKT», AEMOHCTPUPYEMbIN CaMbIMWN CJIOXKHbLIMU
HENPOHHBLIMU CETAMU, HAXOANTCHA HUXKE YPOBHSA A0XKAEBOIr0 YepBs, 0AHAKO, KakK bbl HU
OblIM orpaHN4YeHbl BO3MOXHOCTN HEMPOHHbLIX CETEN CeroaHs, MHOXXeCTBO
PEBOJIIOLUMNOHHbBIX OTKPbITUA, MOTYT ObITb HE 3a FropaMu.

1. NepBoe nokosieHue 3BM 1950-1960-e roabl

Jlornyeckme cxeMbl CO34aBaMCb Ha ONCKPETHBLIX PaAMoAeTaNsAX N 3JIEKTPOHHbIX
BaKyyMHbIX JlaMMNax C HUTbIO Hakasa. B onepaTMBHbIX 3aNOMUHAOLLINX YCTPOMCTBAX
NCNOJIb30BaJINCb MarHUTHble 6bapabaHbl, akyCTUYeCcKne ynbTPa3BYyKOBbIE PTYTHbIE U
3/IEKTPOMArHUTHbIE IMHUWN 3a4EP>XKKU, 3NIEKTPOHHO-Ny4YeBble Tpybkn (IJ1T). B kayecTse
BHELUHMX 3arMoMUHaWMX YCTPONCTB NPUMEHAINCb HAKONUTENIN Ha MarHUTHbIX NeHTax,
nepcgokapTax, NneposieHTax N WTeKepHble KOMMYTaTOpbI.



MporpaMmmmpoBaHme paboTel 9BM 3TOro NOKONEHMSA BbINOJIHAMOCH B ABONYHON CUCTEME
CYUCNIEHNSA HA MALUNHHOM fA3blKe, TO eCTb NporpamMmbl BbISIN )KECTKO OPUEHTUPOBAHbLI Ha
KOHKPEeTHYI0 MoAesib MalliuHbl 1 "yMupanu" sMecTe C 3TUMN MOAENSAMN.

B cepenvHe 1950-x ronos nosiBUANCH MaLIMHHO-OPUEHTUPOBAHHbLIE A3bIKW TUMa A3bIKOB
cumBosinyeckoro koanposaHus (ACK), nossonsBLIMe BMECTO ABONYHOW 3anncCy KOMaHA U
ajpecoB NUCMNoJIb30BaTb UX COKPALLEHHYIO CNIOBECHYIO (ByKBEHHYI0) 3anuch U
[ecAaTu4Hble Yyucna. B 1956 roay 6bin co3fnaH nepsbii A3blK MPOrpaMMUpPoOBaHNS
BbICOKOIr0 YPOBHSA OJ19 MaTeMaTu4YeCcKnx 3anad - a3olk dopTpaH, a B 1958 rogy -
YHUBEpPCasibHbIN A3bIK MPOrpaMMmnpoBaHna Anros.

9BM, Ha4unHada oT UNIVAC n 3akaH4mBas b3CM-2 n nepsbiMn mogensamm 3BM "MuHck" n
"Ypan", OTHOCATCA K MepBOMY MOKOJIEHUIO BbIYUCINTESIbHbIX MalUnH.

2. Bropoe nokoneHue 3BM: 1960-1970-e roabl

Jlornyeckme cxembl CTPOUINCL Ha ANCKPETHbIX MOYNMPOBOAHUKOBbLIX U MarHUTHbIX
aneMeHTax (anoabl, bBUNonspHbIE TPAH3UCTOPLI, TOpONLabHble heppUTOBLIE
MUKpOTpPaHchopmaTopbl). B KayecTBe KOHCTPYKTUBHO-TEXHONOMMYECKON OCHOBBI
NCNOJIb30BaINCb CXEMbl C MeYaTHbIM MOHTa>XO0M (NJaTbl U3 POJILIMPOBAHHOIO
reTuHakca). LLinpoko ctan ncnosab3oBaTbCa 6104YHbIN MPUHLNMN KOHCTPYUPOBAHUS
MaLllVH, KOTOPbIA NO3BONSAET NOAKAIOYATb K OCHOBHbIM YCTPONCTBaM 60bLLOE YMCN0
pa3HOo0bpa3HbIX BHELHNX YCTPOWCTB, 4To obecneymBaeT BonbLliyto rmbKoCTb
NCMNOJIb30BaHUA KOMMNbIOTEPOB. TaKTOBbIE HaCTOTbl PAabOTbl 2/IEKTPOHHbIX CXEM
MOBLICUINCE A0 COTEH Kuorepu,.

CTann NpUMeHsTbCSA BHELLIHME HAaKOMUTENN Ha XKECTKNX MarHUTHbIX AMCKax1l n Ha
honnm-gnuckax - NPOMeXXYTOYHbIA YPOBEHb MaMATU MeXOY HAaKOMUTENSMM Ha
MArHUTHbIX JIEHTaX U ONMepaTUBHON NaMATbIO.

B 1964 rony nosiBMJICS NMepBblii MOHUTOP A4N5 KOMMblOTEpPOoB - IBM 2250. 310 6bin
MOHOXPOMHbIN OAUCIJIEN C 3KPaHOM 12 x 12 gromMoB 1 pa3pewieHnem 1024 x 1024
nukcenoB. OH UMesn 4YacToTy Kaaposow pa3BepTku 40 Iu.

Co3paBaeMble Ha Bba3e KOMMNbIOTEPOB CUCTEMBI yNpaBaeHnsa notpebosanm oT 9BM b6onee
BbICOKOW NPOMN3BOAUTENIBHOCTHU, a M1aBHOE - HAAEXHOCTU. B KoMNbloTepax cTanu
LUMPOKO UCMOJIb30BaTbCA KOAbl C OBHapyXeHneM n ncnpasneHnem ownbok, BCTPOEHHbIE
CXeMbl KOHTPOJIA.



B MalUMHax BTOPOro nokoaeHus 611 BNnepBble peasin30BaHbl PeXXMMbl MaKeTHOWN
06paboTkn n TeneobpaboTkn MHGPOPMaL UK.

MNepBon 2BM, B KOTOPON 4YaCTUYHO MCMNOJIb30BaJIMCh MOJYNPOBOAHUKOBLIE NMPUBOPHLI
BMECTO 3J/IeKTPOHHbIX Namn, bbiia mawmnHa SEAC (Standarts Eastern Automatic
Computer), co3gaHHasa B 1951 roay.

B Havane 60-x rogos nosiyrnpoBOAHUKOBbIE MaLUUHbI CTann nponssoanTtbcsa n B CCCP.

3. TpeTbe nokoneHue 3BM: 1970-1980-e roabl

B 1958 rogy PobepT Hoinc nsobpen Mmanyto KpeMHNEBYIO NHTErPasibHYO CXeMy, B
KOTOPOW Ha HebObLLION Niowanm MoXXHO BblN0 pa3MellaTbh A4eCATKN TPaH3UCTOPOB. 3TN
CXeMbl N03)Ke CTaJIn Ha3blBaTbCA CXEMaMN C Masion CTeneHblo nHTerpayum (Small Scale
Integrated circuits - SSI). A y>xe B KoHLe 60-X rogoB MHTErpasibHble CXeMbl CTaNN
MPUMEHATBLCSA B KOMMbIOTEpPaXx.

Jlornyeckune cxembl 9BM 3-ro NoKoJsieHNS y)Ke MOJIHOCTbIO CTPOUJINCL Ha MallbiX
WHTEerpasibHbIX cCXeMax. TakTOBble YacTOTbl paboTbl 3/IEKTPOHHbBIX CXEM MOBLICUANCH A0
egnHny Merarepu,. CHU3NANCL HaNps>XeHUs NUTaHnsa (eanHuLbl BoNbT) N noTpebnsemas
MaLUMHOW MOLHOCTbL. CyLLeCcTBEHHO MOBbLICMANCL HAaOEeXHOCTb N bbiICTpoaencTeme 3BM.

B onepaTuMBHbLIX 3aMOMMHAIOLWMX YCTPOUCTBAX UCNOJIb30BaZIMCb MNHUATIOpHEE
heppuTOBbIE CEPAEYHUKN, (PEPPUTOBbLIE MIACTUHBI 1 MAarHUTHbIE NJIEHKN C
NnPsMOYroJibHOW neTJsen rncrtepesmnca. B kayecTtse BHELWWHMX 3aNOMUHAKOWKNX YCTPONCTB
LWMNPOKO CTasin UCNOJIb30BATLCA OUCKOBbIE HAKOMUTESIN.

NossBMANCH eLle ABa YPOBHSA 3aMOMUHAOLWMX YCTPOWUCTB: CBEpXonepaTuBHbIe
3anoMumnHatloLlme yCTPONCTBa Ha TPUITEPHbIX PerncTpax, MMetrune orpoMHoe
bbicTpoaoencTeme, Ho HebObLLYIO EMKOCTb (AECATKM Yncen), n 6bICTPOAENCTBYOLLASA
KaW-NaMATb.

Ha4ynHasa ¢ MOMeHTa WMPOKOro NCMOJIb30BaHUA UHTErpasibHbIX CXEM B KOMMblOTEpPaX,
TEXHOJIOMMYeCKUin NPorpecc B BbIYNUCANTESIbHbIX MalUMHAX MOXXHO HabnoaaTb,
NCNOb3YySA LUMPOKO U3BECTHbIN 3aKOoH Mypa. OanH 13 ocHoBaTesien KoMnaHum Intel
fopaooH Myp B 1965 rony oTKpbIJ1 3aKOH, COrJlaCcHO KOTOPOMY KOJINYECTBO TPaH3UCTOPOB
B OQHOWN MUKpPOCXeMe yBanmBaeTCsa Yyepes kaxable 1,5 roaa.



BBMAY CyL,EeCTBEHHOI0 YCJIOXKHEHUSA KaK annapaTHON, TakK N JIOFMYeCKON CTPYKTYpPb!
9BM 3-ro nokoneHmns 4acTo CTajJiM Ha3biBaTb CUCTEMAMMU.

Tak, nepBbiMu 3BM 3Toro nokosneHusa ctannm mogenu cuctem IBM (psag mogenen IBM 360)
n PDP (PDP 1). B CoseTckom Coto3e B coapy»xecTtBe co cTpaHamu CoseTa
9KoHOMMYeckon Bzanmonomowim (Monblwa, BeHrpusa, bonrapua, FOP n gpl.) ctanm
BblNyCKaTbCA Mogenn eguHon cuctemsl (EC) n cnctemol mansix (CM) 2BM.

B BbIYNCANTENbHbIX MallMHaX TPETbEro NMOKOJIEHNSA 3HAYNTENIbHOE BHUMaHNE yaenaeTcs
YMEHbLUEHNIO TPYA0EMKOCTN NPOorpamMmmMmnpoBaHuns, 3ppeKTUBHOCTU UCMOSTHEHUS
MPOrpamMmm B MalUMHaX U ynyyleHunto obueHns onepaTopa C MallMHOW. 3TO
obecrneymBaeTCs MOLWHbIMW OMepaLVoOHHbIMN CUCTEMAaMU, PA3BUTON CUCTEMON
aBTOMaTU3aUnM NPorpaMMmUpoBaHns, 3pPekKTUBHbIMU CUCTEMAMMN NPepPbIBaHNSA
nporpamMmm, pexxmmamu paboTbl C pa3gesieHNeM MaMHHOIO BPEMEHU, PEXXUMaMM PaboThl
B peasibHOM BPEMEHMN, MYIbTUMPOrPaMMHbLIMU pPeXXUMaMn paboTbl N HOBbIMU
WHTEepPaKTUBHbIMU pexxuMmamMu obuieHuns. NMNoasunocb n 3HeKTUBHOE
BMOEOTEPMMHANIbHOE YCTPOMNCTBO 0bLieHnss onepaTopa C MalLUHOW - BUAEOMOHUTOP, NN
ancnnen.

Bonbloe BHMMaHMe yaesieHo MoBbIlWeHNI0 Haf4eXXHOCTN N AOCTOBEPHOCTH
PYHKLMNOHMPOBaHMA IBM 1 obner4eHnto nx TexHN4eckoro obcny>xmpaHus.
[OCTOBEPHOCTb N HAaAEXHOCTb 06ecneymBaloTCs NOBCEMECTHbLIM NCMNOJIb30BaHNEM KOL0B
C aBTOMaTuU4YeCKUM obHapy>XxeHneM 1 ncrnpasnaeHnem owmnbok (KoppekTupytowme Koabl
XeMMUH-ra n ynKnm4yeckme Koabl).

MoaynbHasa opraHusaunsa BblHUCAUTESIbHbIX MAaLUVUH U MOAYJIbHOE NOCTPOEHNE UX
onepaumoHHbIX CUCTEM CO34a/IN LLUNPOKME BO3SMOXXHOCTU A1 USMEHEeHUsA KOHUrypaummn
BbIYUC/INTENIbHBIX CUCTEM. B CBA3MN C 3TUM BO3HUKJIO HOBOE MOHATME "apXuTekTypa"
BbIYUCINTENIbHOW CUCTEMbI, onpefenstoLiee IorM4eckKyto opraHmsaLmo 3Ton CUCTeMbI C
TOYKN 3pEeHNs NMoJsib30BaTeNa U NMPOrpamMmMnCTa.

4. YeTBepToe nokosieHue 3BM: 1980-1990-e roabl

PeBOIIOLMOHHBIM COBLITUEM B Pa3BUTUN KOMMbIOTEPHbLIX TEXHOIOM NI TPETLEr0
MOKOJIEHMSA MalWH 6b110 co3aaHme 6onbLnX N CBepXbObLLINX NHTErPasibHbIX CXEM
(Large Scale Integration - LSl n Very Large Scale Integration - VLSI), Mmukponpoueccopa
(1969 r.) n nepcoHanbHOro KomnbtoTepa. HavynHasa ¢ 1980 roga npakTu4eckn sce 3BM
CTa/Zm co3faBaTbCs Ha OCHOBE MUKpornpoueccopoB. CambiM BOCTpebOBaHHbLIM



KOMMbIOTEPOM CTasl NEPCOHAbHbIN.

Jlornyeckune nHTerpasbHbie CXeMbl B KOMMbOTEPAX CTasIM CO34aBaTbCA HA OCHOBE
YHUMNONAPHbIX NoneBbix CMOS-TpaH3UCTOPOB C HEMOCPEeACTBEHHBLIMU CBA3SMMN,
paboTaloWmMMN C MEHbLUMMW aMMANTYOaMN INNIEKTPUHECKMNX HANPSXKEHNI (€ AUHNLbI
BOJIbT), NOTPEbNALWMMN MEHbLLE MOLWLHOCTU, HEXXeNn BUNonsipHble, U TEM CaMbIM
MO3BOJIAOLLMMN peasin3oBaTb 6onee NporpeccnBHbIE HAHOTEXHOIOMMK (B T€ roAabl -
MacwTaba eAnHNL, MNKPOH).

OnepaTmBHasa NaMsATb CTasa CTPOUTLCA HE Ha PEPPUTOBLIX CEPAEYHUKAX, @ TaKXKe Ha
nHTerpanbHbix CMOS-TpaH3MCTOPHbIX CXeMax, NPUYEM HernocpeacTBEeHHO
3aNoOMNHAOLWNM 3/IEMEHTOM B HUX CJy>XKWNa Mapa3nTHas EMKOCTb MeXAy 3JIeKTpoaaMu
(3aTBOPOM M UCTOKOM) 3TUX TPAH3UCTOPOB.

MNepBbI NepCoHasIbHbIN KOMMbIOTEP co3aann B anpene 1976 roga asa gpyra, Ctus
o>xobe (1955 r. p.) - coTpyaHuk cdmpmbl Atari, n CtecaH BosHsk (1950 r. p.),
paboTaBwmnn Ha pupme Hewlett-Packard. Ha 6a3e nHterpanbHoro 8-butHoro
KOHTpOJI1epa XECTKO 3anasHHOW CXeMbl NONYNAPHOW 3N1eKTPOHHOW Urpbl, paboTas
BeYyepamMm B aBTOMOOUIBHOM rapa)ke, OHW caesiasin NPOCTEHLKNI NPOrpaMMnUpyeMbIn Ha
A3blke bencnk nrposom KomnetoTep "Apple"”, nmeswnin beweHbln ycnex. B Havane 1977
rona bblna 3apermnctpmposaHa Apple CoTp., n Ha4asnoCb NPON3BOACTBO MNEepPBOro B Mmpe
nepcoHasibHOro KomnbetoTepa Apple.

5. NaTtoe nokonenune 3BM: 1990-HacToALLLee BpeMA

KpaTKo OCHOBHYIO KOHLenuuio 3BM nATOro NnoKosieHns MOXHO cchopMynpoBaTh
cnepyrowmm obpasom:

1. KoMnbloTepbl Ha CBEPXCJIOXKHbBIX MUKPOMNpoLLeccopax C napasisiesibHO-BEKTOPHOM
CTPYKTYpPOW, O4HOBPEMEHHO BbINOJIHAKOWNX AECATKN NOCAen0BaTebHbIX
WHCTPYKUWA NPOrpamMmbi.

2. KoMnbloTepbl C MHOrMMKU COTHAMU NMapaJsiienbHo paboTatowmx NpoLeccopos,
MO3BOJIAKLWMNX CTPOUTb CUCTEMbI 00pPabOoTKM AaHHbIX U 3HAHUN, 3PPEKTUBHbIE
CeTeBble KOMMbIOTEPHbIE CUCTEMBI.

LLlecToe m nocnepywouwume nokoneiua 3BM



DNIEKTPOHHbIE U ONTO3J/IEKTPOHHbIE KOMMbIOTEPbLI C MAaCCOBbLIM Mapassie/IN3MOM,
HENPOHHON CTPYKTYPON, C pacnpeneneHHon ceTbio 60bLWOro Yncna (AeCcaTKM ThiCAY)
MUKPOMPOLECCOPOB, MOAENNPYIOLLNX apXUTEKTYPY HEMPOHHbLIX BUONOrNYEeCKNX CUCTEM.

3aKJiloueHue

Bce 3Tanbl pa3sntmna 9BM nNpuHATO YCNIOBHO Oe/IUTb Ha MOKOJIEHUS.

NMepBOEe NoKoOJIeHUe CO34aBaJiIoCb Ha OCHOBE BaKYYMHbIX 3J1eKTpoJslaMn, MallnHa
ynpasasanacb C nysabTa 1 nepoKapT C UCMOJIb30BaHVMEM MALUMHHbLIX KOOO0B. 2T 2BM
pa3sMeLLanncb B HECKONbKNX BONbLUINX MeTa/NINYeCKNX WKadax, 3aHMMaBLLUNX Lesble
3a/bl.

BTpoe nokoneHue nosisnnocb B 60-e roabl 20 Beka. IneMeHTbl DBM BbINONHANINCDE Ha
OCHOBE MoJIYNPOBOAHUKOBbLIX TPAH3UCTOPOB. DTU MallnHbI obpabaTbiBain MHGPOPMaLMIO
rnoa yrnpasseHMeM NMporpamMmm Ha sa3blke Accembnep. BeBoa faHHbLIX U NporpamMm
OCYyLLeCTBNANCA C NnepdoKapT U NepdoneHT.

TpeTbe NoKoJIeHMe BbIMNOJIHANOCh HA MUKPOCXeMaXx, Coaep KaBLINX Ha O4HON
NAacTUHKE COTHU W ThICAYN TPAH3UCTOPOB. lNMpnMep MallnHbl TPETbEero NnoKoJieHus -
EC 2BM. YnpaBseHue paboTon 3TUX MallnUH NPoncxoanno ¢ andaBUTHO-LUNGPPOBLIX
TepMuUHanoB. [Ansa ynpaBseHnsa NCNoJib30BasINCh A3bIKW BbICOKOI0O YpoOBHSA U Accembnep.
[aHHble N NporpaMmbl BBOOWINCL KakK C TepMUHaia, Tak U € nepdokapT N NepdosieHT.

YeTBepTOoe nokosieHme 6b1s10 CO34aHO0 Ha OCHOBE BoNbLUMX MHTerpasabHbiX cxem (BUC).
Hanbonee spkne npeactaBmTenn 4eTBepTOro nokoneHmsa 3BM - nepcoHasibHbie
koMmnbtoTepsbl (MK). MepcoHanbHOM Ha3blBaeTCA YHMBEPCasibHasaA O4HOMOJ/Ib30BaTeIbCKas
MUKPO3IBM. CBA3b C NOJSIb30BaTENIEM OCYLLECTBASANACh NOCPENCTBOM LIBETHOIO
rpamyeckoro gmcrnaes ¢ UCNnoJsib30BaHMEM A3blKOB BbICOKOIO YPOBHS.

MaToe nokoneHue co3aHo Ha OCcHoBe cBepxbonblnX MHTerpaibHbix cxem (CBUC),
KOTOpble OT/IMYAOTCHA KONOCCASIbHOM MJIOTHOCTLIO pa3MeLLeHNs Norn4eckux 3/1eMeHTOB
Ha KpucTanne.

MpeanonaraeTcs, 4To B byayulemM LUMPOKO pacnpocTpaHUTCS BBoO MHGopMaumm B 9BM ¢
rosoca, obuweHnsa ¢ MalMHOW Ha eCTeCTBEHHOM fA3blKe, MallMHHOE 3peHne, MalUUHHOe
oCsi3aHMe, CO34aHne NHTeNNeKTyasibHbiX POBOTOB N POBOTOTEXHNYECKUX YCTPONCTB.
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