HeneHne KOMNbLIOTEPHON TEXHUKM Ha NMOKONEHUSI — BeCbMa YCrOBHas, HeCcTporasa Knaccugukaumsa BblYMUCIUTENbHbIX CUCTEM NO
CTeneHun pasBUTUS annapaTHbIX U NPOrpPaMMHbIX CPEACTB, a TaKXKe CNoCO6G0B OOLEHMA C KOMNbLIOTEPOM.

Noes nenvtb MawvHbl Ha NMOKOMEHWUs! Bbi3BaHa K XKM3HU TEM, YTO 3a BPEMSI KOPOTKON UCTOPMM CBOEro PasBUTMSI KOMMbIOTEPHAs TEXHUKA
npogenana 6onbluUyo 3BOMOUMIO KaK B CMbICIe 3NieMeHTHOU 6a3bl (J1aMribl, mpaH3ucmopbl, MUKPOCXeMbl U Op.), Tak U B CMbICIeM3MeHeHuUs eé

CTPYKTYPbIl, NOSABIIEHUSA HOBbIX BO3MOXXHOCTEM, pacluMpeHns obnacren NpMMeHeHUs U XxapaKkTepa UCNOJIb30BaHUS.

MNepBOe NnokoneHne KOMNbLIOTEPOB
K nepBoMy nokoneHur 0OOblMHO OTHOCSAT MalUMHbI, co3gaHHble Ha pybexe 50-x rogoB. B mMx cxemax Mcrnonb3oBanucCb 3feKTPOHHbIEe
namnbl. 3T KOMMNbIOTEPbI GbINI OFPOMHLIMU, HEYAOOHLIMM U CAULIKOM AOPOrMMM MalUMHAMM, KOTOPbIE MOFMM NPUOBPEeCcTU TONbKO KPYyrHble

Kopnopauun n npaBunTenbCTBa. Jlamnbl I'IOTpGGJ'IFIJ'II/I OrpOMHOE KOJIN4eCTBO 3JNIEKTPO3HEPIrumn n Bbliaendnnm MHOro tTenna.

OneKkTpoHHas KomnbroTep "OHuak".

namna MepBoe nokoneHue

Habop komaHa Obin HebonbloOMW, cxemMa apuPMETUKO-NOrMYEeCKOro yCTpomcTesa M yCTpoMcTBa ynpaBfieHUsi AOCTaTOYHO MPOCTa,
nporpaMmmHoe obecne4vyeHue MnpakTU4ecku oTcyTcTBoBano. lokasatenu obbema onepaTMBHOM NaMATM U ObiICTPOAENCTBUA Obinu
HU3kumu. [insa BBoAa-BbIBOAA MCNOJb30Banvcb nepconeHTbl, nepdokapTbl, MarHUTHbIE NeHTbI U NevyaTalLlme yCTponucTBea.

BeicTpopgenctaume nopsigka 10-20 TeicAY onepaunn B CEKyHAY.

Ho 310 TONMbLKO TexHu4yeckass cTopoHa. OuyeHb BaxHa M pApyras — CMocoObl MCMNONMbL30OBaHUA KOMMNbIOTEPOB, CTUMNb

nporpamMmmMuMpoBaHusi, 0COBGEHHOCTM MaTemMaTU4ecKoro obecrneyeHus.



MepdcpokapTa

npOFpaMMbI Ona 3Tnx MawunH nucanncb Ha A3blKe KOHerTHOﬁ MawuHbl. MaTtemaTuk, COCTaBUBLUNN nporpamMmmy, cagunca 3a nynbT
ynpaBlieHna MmalluHbl, BBOOWIT U OTiaXuBan nporpamMmvbl 1 npon3Boansi N0 HAM CHeT. I'Ipou,ecc oTnagku 6bin Hanbonee ANUTENbHbLIM MO BpEMEHMN.

HeCMOTpFI Ha OrpaHn4eHHOCTb BO3MOXHOCTEN, 9TWU MalUWHbI MO3BOMNUAN BbINOMHUTL  CrOXHENLINe paC‘-IéTbI, HeobxogMmble AOns
NPOrH03npoBaHNA nNorogbl, peweHna 3agad aTOMHOMN QHEpPreTukn n ap.

OnbIT MCNOMNb30BaHUSA MaLUKUH nepBOro nokolneHuda nokasan, 4To cyulecTByeT OFpOMHbII7I pa3pblB Mexay BpemMeHeM, 3aTpadvymBaeMbiM Ha

pa3paboTKy NporpamMm, U BpEMEHEM CYeTa.

9BM "Ypan"

3Tn npobnembl Hayanu npeogoneeatb MyTeéM WHTEHCUMBHOW pa3paboTKM cpeAcTB aBTOMaTM3auvMM NporpamMmMMpoBaHUsi, CO3AaHUA
cucTeM obGCcnyXxuBaloLwWMxX NporpamMMm, ynpowarwwmx paboTy Ha MalMHe U yBenuuusarwwwmx 3PPeKTMBHOCTL €€ UCNoNb30BaHUA. JT0, B
CBOIO ovepeab, NoTpeboBano 3HauMTENbHbIX UIBMEHEHUI B CTPYKTYPE KOMMbIOTEPOB, HAaMpaBeHHbIX Ha TO, YTOObI NPUBNN3NTL eé Kk TpeboBaHusAM,
BO3HMKLLMM U3 ONblTa 3KChryaTaumum KOMNbIOTEPOB.

OteyecTBeHHbIE MaLLMHbI NepBoro nokorieHns: MOCM (manas anekTpoHHasa cyéTHasa mawwmHa), BOCM, Ctpena, Ypan, M-20.



BTopoe NMOKOJIeHne KOMnbTepoB

TpaH3ucTop B3CM-6. BTopoe nokoneHue

BTtopoe nokoneHue KOMMNbIOTEPHON TEXHUKM — MalUWHbI, CKOHCTPYMpOBaHHble npumepHo B 1955-65 rr. XapaktepusyoTtcs
NCNOSb30BaHMEM B HUX KaK 3NIEKTPOHHbIX JlaMn, Tak 1 AUCKPETHbIX TPAH3UCTOPHbIX JIOFMYECKUX 3neMeHTOB. /X onepaTuBHas namsaTb Gbina
NMoCTpOeHa Ha MarHUTHbIX cepaeydHukax. B aTo Bpems ctan pacwumpsatbcs AuanasoH npumeHsiemMoro obopyaoBaHus BBOAA-BbIBOAA, MOSBUIIUCH

BbICOKOMPOU3BOAUTEIbHbIE yCTpOﬁCTBa AnsA pa60Tb| C MarHUTHbIMM NeHTaMn, MarHuTHbIe 6apa6a|-|b| M nepBblé MarHNTHbie AUCKMN.

MamMATb Ha MarHUTHbIX cepaevyHukKax

EbICTpOﬂ,eﬁCTBMe — 00O COTEH ThbICAY onepau,vu7| B CeKyHAOy, €MKOCTb NaMATU — [0 HECKOJIbKMUX OECATKOB ThICAY CrOB.
MosBUNNCE Tak Ha3blBaeMble A3bIKU  BbICOKOro YPOBHA, cCpeactBa KOTOPbIX AonyckakT OnucaHue BCEM Heobxoaumom

nocneaoBaTenbHOCTUN BbIYUCNUTENBbHbBIX AENCTBUN B HArnA4HOM, Nnerko BOCNpnHnUMMmaemMomM Buge.



Mporpamma, HanMcaHHasi Ha anropuTMUYECKOM N3blke, HEMOHATHA KOMMbHOTEPY, BOCMPUHMMAIOLLEMY TOMbKO $13blKk CBOMX COBCTBEHHbIX
koMaHg. oaTomy crneumarnbHble NporpaMMbl, KOTOPble Ha3biBalOTCS TPAHCNAATOpPaMU, NepeBOAsT NPorpammy C si3blka BbICOKOFO YPOBHSI Ha

MaLUUHHBIN A3bIK.
MosiBMNCA WKMpOKMA Habop GMOBNMOTEYHbIX MporpamMMm AOnsl PeLleHnsa pasHooOpasHbiX MaTtemaTudeckux 3agad. [1osBunMcb MOHUTOPHbIE

CUCTEeMbI, ynpaBndawwmne pexmmMom TpaHCnAUuMnM N UCNOJTHEHUA nporpamMm. N3 MOHUTOPHbLIX CUCTEM B AanbHenwem BbIPOCIIN COBpEeMEHHbIE

onepaunoOHHble CUCTEMbI.

OnepauuoHHasi_cucmemMa — BaXHeWLWasa 4YacTb nporpaMmmMHOro obecneyeHuns KoMnbroTepa, npeaHasHa4YyeHHasa Ansa

aBTOMaTU3auuMn nnaHMpoBaHuUA U opraHn3auuum npouecca 06p360TKVI nporpamMmm, BBoaa-BbiBoAa U ynpaBlieHUA OaHHbIMMU,

pacnpegerneHnsa pecypcoB, NoArotToBKu U oTrnagku nporpamMm, Apyrmx scnomMoratesibHbIX onepauuﬁ 06CJ1Y)KVIBaHVIFI.

Takum o6pa3om, onepayuoHHasi cucmema sieJIiemcsi NIPo2paMMHbLIM pacuwupeHueM ycmpolicmea ynpaesieHusi KoMrnsromepa.

[nsi HEKOTOPbIX MAaLLUH BTOPOrO MOKOMEHUS YKe BbINv Co3aaHbl ornepaLyoHHbIe CUCTEMbI C OFPaHNYEHHbBIMI BO3MOXXHOCTAMM.

MalumHaMm BTOPOro MoKoneHus Gbifia CBOMCTBEHHA NPOrpamMMHasi HECOBMECTMMOCTb, KOTOpas 3aTpydHsina OpraHu3auuio  KPyrHbIX
MHPOPMAaLMOHHBIX cucTeM. MoaToMy B cepeauHe 60-X rofoB HAMETMIICA Mepexofd K CO3[AaHUI0 KOMMbITEPOB, MPOrpaMMHO COBMECTUMBIX U

MOCTPOEHHbIX HA MUKPOINEKTPOHHOW TeXHOMorn4yeckon 6ase.



TpeTbe nokKoJsfieHne KoMnbrTEpPOB

Komnerotep IBM-360. UHTerpanbHasa cxema

TpeTbe NokoneHue

MalumHbl TpeTbero MOKOMNeHna co3gdaHbl nNpumepHo nocre 60-x rogos. [1OCKosbKy npouecc Co3faHUs KOMMbIOTEPHOW TEXHWUKWU Len
HenpepbiBHO, 1 B HEM y4acTBOBANO MHOXECTBO M0AeN M3 pasHblX CTpaH, MMEKLWMX Aeno C peleHMEeM pasfnuyHbiXx npobnem, TPyaHO U
6ecnonesHo nbiITaTbCs YCTAHOBMUTb, KOrga “MOKONeHMe" HauyMHanoCb W 3akaHynBanocb. Bo3MOXHO, Hambonee BaXHbIM KpUTEPUEM pasnnyms
MaLLMH BTOPOro N TPeTbEro NOKOSIEHUN ABIISIETCHA KPUTEPUIN, OCHOBaAHHbIN Ha MOHATUN apXUTEKTYPbI.

MaluvHbl TpeTbEero NOKONIeHUss — 3TO CEMENCTBA MaLUUH C eVHON apXUTEKTYPOW, T.e. NPOorpaMMHO COBMECTUMbIX. B kavyecTBe arieMeHTHON
6a3bl B HAX UCNOMNb3YIOTCA UHTErparnbHble CXEMbl, KOTOPbIE TaKkKe Ha3blBalOTCA MUKPOCXEMaMM.

MaLlunHbI TPETbEro NOKONEHNA NMEOT pasBUTble onepaunoHHble cuctemMbl. OHM 06nagarnT BO3MOXHOCTAMU MySbTUNPOrpaMMUpPOBaHUs, T.€.
OLHOBPEMEHHOrO BbINOSIHEHNSA HECKONbKUX Nporpamm. MHorne 3agayv ynpaBneHus NamAatbio, YCTPOMCTBaAMMU U pecypcamn ctana bpatb Ha cebs
onepaumoHHasa cucTtemMa Unu xxe HernocpeacTBEHHO cama MalluvHa.

[Mpymepbl MalwnH TpeTbero nokoneHns — cemencrtea IBM-360, IBM-370, EC BM (EauHas cuctema 9BM), CM 3BM (Cemenctso manbix
OBM) v gp.

BbiCTpOAeNCcTBNE MalUMH BHYTPU CEMENCTBA M3MEHSETCS OT HECKONbKUX AECATKOB ThICSY [0 MUMMMOHOB onepauun B CekyHay. EMKkocTb

OI'IepaTI/IBHOI7I namMATU OOCTUIraeT HECKOJIbKNX COTEH TbICAY CI10B.



KpaTkoe onucaHue npouecca U3rotoBfieHUs1 MUKpOCxXeM

1. Pa3paboTumkm C MOMOLLbIO KOMMbOTEPA CO34AKT IMEKTPUYECKYHD CXEMY HOBOW MUKPOCXEMbI. [na 9TOro OHWM BBOAAT B KOMMbKOTEP
nepeyvyeHb CBOWCTB, KOTOPbIMM AOMMKHA obragatb MUMKPOCXEMA, a KOMMbITEP C MOMOLLbLIO cneumanbHON nporpaMmmbl paspabartbiBaeT geTasnbHyH
CTPYKTYPY COEOUHEHUN U KOHCTPYKLMI BCEX B3aUMOOENCTBYHOLLMX 311EMEHTOB MUKPOCXEMBbI.

2. KomnbloTep co3gaéTt cxemMbl pacrionioXXeHUst 9NeMeHTOB Ha NMOBEPXHOCTWU MOMyNpPOBOAHMKOBOrO Kpuctasnsa KpemHusa. 1o aTum cxemam
N3roTaBnmMBaloTCa PoTowabnOHbl — CTEKMNSAHHbIE MMACTMHKA CO LUTPUXOBbLIM PUCYHKOM. Yepe3 ¢hoTowabnoHbl cneumanbHbiMM flaMnamm unu
WUCTOYHMKAMWN PEHTreHOBCKOro W3fyvYeHuUsd, a WHorga, W SNEeKTPOHHbIMU MyYKamu, OcCBellalT (3acBeymBaloT) HAHECEHHbIM Ha MNOBEPXHOCTb
KpucTansa KpeMHUs crnown poTo- nnum, COOTBETCTBEHHO, PEHTIEHOYYBCTBUTENBLHOIO Jlaka.

3. 3acBeyeHHble (Mnun, HA06OPOT, HE3aCBEYEHHbIE) YY4aCTKM fNaka MEHSAT CBOWM CBOWCTBA U yAansalTca cneuvanbHbIMU pacTBOPUTENAMM.
OTOT npouecc Ha3blBaeTcs TpaBneHMeM. Bmecte ¢ nakom ¢ NOBEPXHOCTU KpUcTasrna KpeMHUsyganaeTcsa U Crion okucna, n 9Tm MecTta CTaHOBATCS
AOCTYMHbIMX AN NerMpoBaHna — BHEOPEHUs B KPUCTANMMYECKYH0 PELETKY KpeMHMs atoMoB 6opa unu dpocdopa. JlermposaHme obbl4HO TpebyeT
HarpeBa NMacTUHKU B Napax HY>Horo anemeHta go 1100 - 1200 °C.

4. lMocnepoBaTenbHO MeHss WabMOHbI M NOBTOPAS npoueaypbl TpaBneHUss U NEerMpoBaHnd, Co3daloT OAMH 3a Apyrym criom Gyayuien
MUKpocxeMbl. [1py 3TOM Ha O4HOM NNACTUHKE KpucTarna KpeMHUst CO30aETCA MHOXECTBO OQMHAKOBbLIX MUKPOCXEM.

5. Kaxxgast Mukpocxema npoBepsieTcsl Ha paboTocnocobHoCTb. HeroaHble BLIGpakoBbIBAOTCS.

6. [locne 3aBeplueHUs Bcex onepauui NIacTUHKU pa3pes3arTcs Ha OTAerbHble KPUCTaNIMKM C MUKPOCXEeMaMu, K HUM NPUCOEeOUHSIOT

BbIBOAbl N YCTaHaBITMBaKOT B KOpnyca.



LJeTBepToe NOoKoOJIeHne KOoMnbrTepoB

YeTBEpPTOE NOKONEHUE — 3TO TENEPELLUHEE NOKONIEHME KOMMBbIOTEPHON TEXHMKM, pa3paboTaHHoe nocrne 1970 roga.

Hanbonee BaxHbI B KOHLENTYarbHOM OTHOLUEHUN KPUTEPUA, MO KOTOPOMY 3TU KOMMbIOTEPbI MOXHO OTAENUTb OT MalWH TpeTbero
NMOKOSIeHUsl, COCTOUT B TOM, YTO MaLUMHbI YETBEPTOro MOKONEHUA MPOEKTUPOBaNnCb B pacyeTe Ha 3IPPEKTUBHOE UCMNONb30BaHNE
COBPEMEHHbIX BbICOKOYPOBHEBbLIX A3bIKOB U yNpoLleHre npouecca nporpaMMmpoBaHus ana KOHEYHOro nonb3oBaTtens.

B annapaTypHOM OTHOLLIEHMM ANSA HUX XapakTepPHO LUMPOKOE UCMOMb30BaHNE UHMe2pasibHbIX CXeM B Ka4eCcTBe drieMeHTHOM 6asbl, a Takke
Hanuyne GbICTPOAENCTBYHOLLNX 3aNOMUHAKOLNX YCTPOUCTB C NPOU3BOSbHON BbIOOPKON EMKOCTBLIO B AECATKM MerabanT.

C TOYKM 3pEHUSI CTPYKTYPbl MalUMHbl 3TOrO MOKOMEHUs NPeacTaBnsAlT cob0M MHO20MpoyeccopHbie I MHO2OMaWUHHbI€ KOMITJIEKChI,
paboTalowme Ha obuwyo namaTe n obuiee none BHELWHUX YCTPOMCTB. BbiCTpoaencteme cocTaBnAeT [0 HECKOSbKUX AECATKOB MWUIITIMOHOB
onepauun B CeKyHAy, EMKOCTb OonepaTMBHOM NamMaTn nopsaka 1 - 64 M6ant.

[ns HUX xapakTepHbI:

. NpUMEHEHNe NepcoHanbHbIX KOMMbIOTEPOB;

. TenekoMMyHMKaunoHHasa 06paboTka AaHHbIX;

. KOMMNbIOTEPHbIE CETH;

. LUMPOKOE NPUMEHEHNE CUCTEM ynpaBneHnsa 6azammn gaHHbIX;

° ANEeMEHTbI MHTEeNNEeKTyanbHOro noeeaeHnda cuctem O6pa6OTKVI OaHHbIX N yCTpOI7ICTB.



Kakmmn nonxHbl ObITb KOMMNbHOTEPbI NATOro NOKoJ1eHus

PaspaboTka nocrneayowmx NOKONEHNN KOMMNbIOTEPOB NPOU3BOANTCA HA OCHOBE OONbLUMX UHTErparibHbIX CXeM NOBbILEHHOW CTeneHun
MHTerpaumum, UCnonb3oBaHMs ONTOINEKTPOHHbLIX MPMHUMMOB (Na3epbl, ronorpadus).

Passutne wngetr Takke no nNyTu "UHmMesnekmyanusayuu” KOMMNbOTEPOB, YCTpaHeHMs OGapbepa Mexay 4YenoBEKOM U KOMMbHOTEPOM.
KomnbtoTtepbl 6yayT cnocobHbI BOCNPUHMMATL MHGOPMAaLMIO C PYKOMUCHOIO UK NevyaTHOro TekcTa, ¢ 6naHKoB, C YenoBeYeCcKoro rofioca, y3HaBaTb
nosib3oBaTesis Mo rofnocy, OCyLWeCTBATb NepeBo C OQHOro A3blka Ha APYron.

B KoMnblOTEpPaX NATOrO NOKOJIEHUA NPON3OUAET Ka4eCTBEHHbIN nepexon oT 06paboTkn daHHbLIX K 06paboTke3HaHUU.

Apxutektypa  KomnbtoTepoB  Oyayuiero  nokoneHus  GyaeT  cogepkatb  ABa  OCHOBHbIX  6roka. OAguH M3 HUX  —
3TO TPAaAMLMOHHLIN KOMMNbOTEP. HO Tenepb OH JNMWEH CBA3M C Nofb3oBaTenemM. OTy CBA3b oOcywecTBnseT 650K, HasbiBaeMbin
TEPMMHOM "MHTeNnneKkTyanbHbin UHTepdenc”. Ero 3agaya — MNOHATb TEKCT, HaNMCaHHbIA Ha €CTECTBEHHOM S3blke W COAepXKalumn ycrioBue
3agayun, u NepeBecTn ero B paboTaroLLyto NporpaMmmy Ang KoMnbloTepa.

Byget Takke pewartbca npobnema geueHTpanu3aumMy BblYUCIIEHUA C MOMOLLBID KOMMbIOTEPHBIX CEeTEN, Kak BONbLUMX, Haxo4sAWmMXCa Ha

3Ha4YnUTEIsNIbHOM pacCTOAHUN OpYyr OT Apyra, Tak U MUHUaTIOPHbIX KOMMbOTEPOB, p83MeLIJ,éHHbIX Ha OO4HOM KpucTtanine nonynpoBogHUKa.



