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dnekmponnwvie ramnsl. IBM [-20 nokonenus

OnHakKo IEKTPOMEXaHUYECKHUE pelie pad0Tar0T BEChMA
MEIJIEHHO U HEAOCTATOYHO HaAeKHO. [IoaTOMY, HaunHas ¢
1943 1. B CIIIA rpynma crenuainucToB Mol PyKOBOJICTBOM

JI>xona Mowm u [Ipecnepa Dkepra Hayajia KOHCTPYUPOBATh
koMnbroTep ENIAC (puc.2) Ha 0CHOBE 3ICKTPOHHBIX JIAMIL.
DTOT MOHCTP COEPHKAJ AECATKH THICAY JICKTPOHHBIX JIaMIT
1 pPEICUHBIX ITepekodaree. Co3MaHHbIM UMHA KOMITBIOTED
paboTall B ThICA4Y pa3 ObicTpee, yeM Mapk-1. OaHako
O0OHApPYKHUJIOCh, YTO OOJIBIIYIO0 YaCTh BPEMEHH ITOT
KOMITBIOTEp MPOCTANBAI — BEJIb JJIS 3aIaHUST METO/A
pacdeToB (IporpaMMbl) B 3TOM KOMITBIOTEPE MPUXOIUIOCH B

TEUCHNE HECKOJBbKHUX YaCOB WJIM JJa)KE HECKOJbKUX JTHEH

OACOCANHATH HY>KHBIM 00pa3oM MPOBOJIa. A caM pacyer
MIOCJIE 3TOTO MOT 3aHATH BCETO JIUIIb HECKOJIBLKO MUHYT WJIH
Ja’K€ CEKYH]I.




OHaKO JIEKTPOMEXaHUYECKHUE pejie pad0TalOT BeChMa
MEIJICHHO M HEAOCTAaTOYHO HaAeKHO. [ToaToMy, HaunHas
¢ 1943 r. 8 CIIA rpynmna cnenuaarucToB I10/1
pykoBOoACTBOM /JI:xoHAa Mounu u IIpecnepa Jkepra
Hayayia KoHCTpyrupoBaTh KomibroTep ENIAC (puc.2) Ha
OCHOBE DJICKTPOHHBIX JIAMII. DTOT MOHCTpP COAECP KA
IECATKHU THICSY JCKTPOHHBIX JIAMI U PEICHMHBIX
nepekirouareneii. Co3maHHbBI UMM KOMIIBIOTEP padoTall
B ThICAYY pa3 ObicTpee, yeM Mapk-1. OpHako
OOHAPYKUIIOCh, YTO OOJIBIIYIO YACTh BPEMEHHU ATOT
KOMIBIOTEP NPOCTanuBal — BElb JJIS 3aJIaHUSI METO/1A
pacyeTOB (IIPOrpaMMbl) B 3TOM KOMITBIOTEPE
MIPUXOUIIOCH B TECUEHUE HECKOJIbKUX YAaCOB WJIN JIAXKE
HECKOJIbKMX JHEH MOJICOCAUHATh HY>KHBIM 00pa3oM
IpoBOAAa. A caM pacyeT MOCJE 3TOTO MOT 3aHATh BCETO
JIWIIb HECKOJILKO MUHYT MJIN JAXKE CEKYHI,.




ENIAC — BTOpO# B MHUpe
ANEKTPOHHBIN KaJIbKYISATOD
paboran B [leHCcHIIbBaHUM
B 1943 — 1946 ronax. Oun
eIe He ObLT KOMIIBIOTEPOM

B
COBPEMEHHOM CMBICIIE
3TOI0 CJI0Ba, M CMEHA
«IIPOTPAMMBD», II0 KOTOPOH
IIPOUCXOIAT BHIUMCIICHUS,

POU3BOJINIIUCH C
OMOUIBIO MEPEKITFOYAEMBIX
IPOBOJIOB, KaK Ha
tesieponHor ATC tex
BPEMEH. JTOT
BBIUMCIIUTEIb, COCTOSIIUN
n3 18000 35mekTpOHHBIX

JIaMII, UCITOJIb30BaJIH B
OCHOBHOM /151 pEIICHUS
OaJIMCTUYCCKUX 3a7a4, TO
€CTh pacueTa TPACKTOPUHU

PaKeT.




YToOBI yIPOCTUTH U YOBICTPUTH IIPOLECC 3aJaHUS IIPOTPAMM,
Mouwin u JKepT CTa KOHCTPYUPOBATh HOBBI KOMITBIOTED,
KOTOPBIM MOT OBl XpaHUTh IIPOrpaMMy B CBOEH mamiaTh. B
1945 1. k paOoTe OBLT NPHUBJICYCH 3HAMECHUTHIM MaTeMAaTHK
JI>xoH (boH HerimaH, KOTOPBIN ITOATOTOBHII JOKIA]T 00 3TOM
KoMnbroTepe. Jlokiaan ObLT pa3ociiaH MHOTUM YYECHBIM 1
MOJYYHII IIUPOKYIO U3BECTHOCTD, MOCKOJIBKY B HEM (DOH
HelimaH ICHO ¥ IPOCTO CHOPMYIMPOBAII OOITHE TPUHITUIIBL
(PYHKIIHOHUPOBAHUS KOMIIBIOTEPOB, T. €. YHUBEPCAIBbHBIX
BBIYUCIIUTENBHBIX YCTPOUCTB. M 10 CUX ITOp MOAABIAIOIIEE
OOJIBIIIMHCTBO KOMITBIOTEPOB CJEIaHO B COOTBETCTBHUH C TEMHU
IIPUHIIUIIAMHA, KOTOPBIE U3JIOKHUII B CBOEM AOKIane B 1945 1
JI>xon @oH Heriman (puc.3). IlepBbiii KOMOBIOTEP, B KOTOPOM
OBbLIM BOILIONIECHBI MpUHIMIIBI (h)oH HeliMaHa, ObLT MOCTPOEH B
1949 r. anmmmmckuM ucciaegoBareiieM MopucoM YHIIKCOM.



JOHNNIAC ObLI 10CTONHBIM
POJIOJIKATEJIEM CBOMX
MpeIIeCTBEHHUKOB,
MANIACa u
ILLTACa. Ilpuctynus k
pabote B 1953 roxay, oH
byHKIMoHUpoBai 10 1966-ro,
HapaboTaB 3a 310 Bpems 50000
MaIlIMHHBIX YacoB. Co3daHHbIMI
10]1 pyKOBOACTBOM DOH
Heitmana, oH ObLT BapUaHTOM
COBPEMEHHOTO cepBepa 1
MCIIOJIb30BAJI BCE HOBEUIINUE
JIOCTH KCHUS. J|laHHAsT MallnHa,
XOTS U COCTOSIJIa BCETO U3
HECKOJIbKMX COTEH
AJIEKTPOBAKYYMHBIX JIaMII, B
BBICOTY MMe€Ja 2M U Becuia
HECKOJIbKO TOHH.




Tpanzucmopuwt. IBM 2-20 nokonenus:.

B 40-x 1 50-X rogax KOMIbIOTEPHI CO31aBAIMCh HA OCHOBE
AJIEKTPOHHBIX JaMmil. [IoAToMy KOMIIBIOTEpPHI OBLIN OYCHB
OOJIbIIMMU (OHH 3aHMMAaJId OTPOMHBIE 3aJ1bl), JOPOTUMH U
HEHAJIC)KHBIMU — BEJIb DJICKTPOHHBIC JIAMIIbl, KAK U OOBIYHBIC
JTaMIIOUKH 4acTo neperoparoT. Ho B 1948 1. ObLIM H300pEeTEHBI
MPAH3UCmMopbl — MUHHUATIOPHBIE U HEAOPOTHE IEKTPOHHBIE
IpHUOOPHI, KOTOPHIE CMOIJIM 3aMEHUTH JICKTPOHHBIE JJaMIIbl. DTO
IIPUBEJIO K YMEHBIIICHUIO pa3MEPOB KOMITLIOTEPOB B COTHH Pa3 U
MOBBIIICHUIO UX HAJIEKHOCTH. [IepBbIe KOMIIBIOTEPHI HA OCHOBE
TPaH3UCTOPOB MOABUIINUCH B KOHIIE S0- X rogoB a K cepeaune 60- x
roJI0B OBLIM CO3/IaHbl U 3HAYUTEIILHO 00JIe€ KOMIIAKTHBIC
BHEIIHUE YCTPOMCTBA JJ11 KOMIIBIOTEPOB, YTO MO3BOIUIIO (PrUpMeE
Digital Equipment BeimycTuTh B 19635 I. 1IepBbIi MUHU
koMIbroTep PDP-8 pazMepoM ¢ XONOAWIIBHUK U CTOUMMOCTBIO
Bcero 20 Teic. 1oaaapoB (koMmbroTepsl 40- X 1 50- X TO10B
OOBIYHO CTOMJIM MUJJIMOHBI JOJIAPOB).



IIepBoe nokoienue 9BM, paboraroliee Ha JJaMmnax,
IIPOCYIIECTBOBANIO /10 KOHIA S0-X rogoB. B 1959 roxy
POAUIIOCH BTOPOE MOKOJIEHUE, paboTarolee Ha
Tpan3ucropax. [lonynpoBOJHUKYN ObLIN CYIIIECTBEHHO
HaJICKHEE JIaMII, 3aHUMAJIM MEHBIIIE MECTa U MOTPEOISIIH
COBCEM HEMHOTIO 3JICKTPHUYECTBA, IOATOMY TOJIBKO MAIlIMH
IBM 1401 cepum 66110 pogano 6osee 10 Toic. mryk. CCCP
B T€ K€ T'OJIbl BBINYCKAJI TOJILKO HE TOJILKO CTallHOHAPHBIE
namiioBele DBM 1151 HaBeieHUST UCTPEOUTEIICH-
nepexBaTuyukoB (CIIEKTP-4), Ho 1 nopTaTuBHBIC
oJIyIIpoBOAHUKOBBIE OBM «KYPCy, npegHa3zHadeHHBIC IS
00pabOTKM palOJOKAIMOHHON HH(popMaIuui. B 3Tom xe
1959-m IBM BeInycTHIA CBOM ITepBbIM MaHppeiM 7090 ¢
obicTpoaercTBreM 230 ThIC. ONE€paui B CEKYHIY U
crienuaabHyo mogudukauuo IBM 7030 nis saepHoi
naboparopuu CIIA B Jloc-Anamoce.



Humezpanvnwvie cxemot. IBM 3-20 nokonenus

[TpnopunteT B n306peteHnmn
MHTEerpanbHbIX CXeM, CTaBLUUX
anemMmeHTHon 6ason IBM TpeTbero
NOKONEHUSA, NPUHaAONEXNT
amMmepukaHckum ydeHbiMm . Knnowu
n P. Honcy, coenaBLlimm 310
OTKPbITUE HE3ABUCUMO OPYr OT

apyra.



[lepBaa maccoBasi cepua MallnH Ha
MHTErpanbHbIX 3NemMeHTax crana
BbinyckaTbcsd B 1964 roay dompmown IBM.
JTa cepusd, n3BecTtHas noa Ha3BaHMEM
IBM-360, okaszana 3HauyutenbHoe
BITUAHWUE Ha pa3BUTUE BbIYUCTIUTENBHOW
TEXHUKMN BTOPOWU NonoBuHblI 60-X rogos.
OHa ob0beagnHuna uenoe ceMencTBo
9BM c wunpoknm ananasoHoMm
NPoOn3BOAUTENBLHOCTU, MPUYEM
COBMECTUMbIX APYr C APYrom.



B pamkax tpetrbero mokojieHust B CIIIA Ob1ia
IIOCTPOE€HA YHUKANbHAasA MamuHa « AJI/IMAK-4», B
COCTaBE KOTOPOM B EPBOHAYATIBHOM BAPUAHTE
TUIAHUPOBAIOCH MCIIOJIBL30BaATh 256 YCTPOMCTB
00pa0OTKH JAHHBIX, BHIITOJHEHHBIX HA MOHOJHUTHBIX
MHTErpaibHbIX cxeMax. [lo31Hee mpoeKT ObLI N3MEHEH,
13-3a JIOBOJBHO BBICOKOM CTOMMOCTH (Ooiiee 16
MHJUIHOHOB JIOJIAPOB). UMCIIO TPOIEeCCOPOB NPHUIILIOCH
COKpaTuTh 10 64, a TaKKE NMEPEUTU K UHTETPAJIbHBIM
CXEMaM C MAJIOH CTEIIEHbIO HHTErpanun. COKpameHHbIN
BapuaHT MpoeKTa ObLI 3aBepiieH B 1972 rony,
HoMUHaIbHOE ObIcTpoaeicTBUE «JIJIMAK-4»
cocTtaBwiio 200 MUJJIMOHOB Omepanuu B cekynay. [loutu
rOJl 3TOT KOMIBIOTEP OBLI PEKOPACMEHOM B CKOPOCTH
BBIYUCIICHUN.



4 11I0KOJICHUE - IEPpEeXoa K KOMIIBIOTCPpaAM 4CTBCPTOI'O ITIOKOJICHHUS — Ha

cBepXO00abuX HHTErpaibHbIX cxemax (CbHC).

MapLwmnaH SaBapa Xodd 13 pmpmbl
Intel ckoHCTpyupoBan MHTerparsnbHYyo
CXEeMY LEeHTpanbHOro rnpoueccopa.
[loaBUnca nepBbIN MUKpOripoueccop
Intel-4004, koTopbIn ObIN BbIMYLLEH B
npogaxy B 1971 r. 310 ObIN
HaCTOALWMN NPOpPLIB, OO
Mukponpoueccop Intel-4004
pa3smMepomMm MmeHee 3 CM bl
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IBM 5110 BecuBLumnn 23 Kr,
nosuuymoHupoBsarnca B 1975

rogy Kak nopTaTUBHbIA KOMMbIOTEP
no ueHe $14000.
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Bo3amoxxHocTu Intel-4004 Obinm Kyaa ckpoMHee, Yem
Y LEHTpParibHOro npoueccopa bonbLnx
KOMMbIOTEPOB TOr0 BPEMEHU, — OH paboTan
ropasgo meaneHHee n mor obpabaTbiBaTh
OOHOBPEMEHHO TOMNbKO 4 buTa MHdopMaL K
(npoLeccopbl 0OMNbLLUNX KOMMbIOTEPOB
obpabatbiBanu 16 nnun 32 outa ogHOBPEMEHHO), HO
N CTOUI OH B AECATKM ThiCAY pa3 gewiesne. Ho
POCT NPOM3BOAUTENBHOCTN MUKPOMNPOLECCOPOB HE
3acTtaBun cebds xgatb. B 1973 r. doupma Intel
BbIMyCcTUNa 8-61TOBbIM MUKPOMNPOLECCOP
Intel-8008, a B 1974 . — ero
ycoBeplueHcTBoBaHHYto Bepcuio Intel-8080,
KoTopasd Ao koHua 70-x rogoB ctana ctaHgapTom
ONst MUKPOKOMMNbIOTEPHOW UHAOYCTPUN.



B 1974 1. HeCKOJIbKO (PUpPM OOBSABHUIIN O CO3IaHUM HA OCHOBE
Mukpornportieccopa Intel1-8008 nepconanvrnozo komnviomepa, T.€.
YCTPOWCTBA, BBIMOJHSOMIETO T€ K€ (DYHKIUU, YTO U OOJIBIIION
KOMITBIOTEp, HO PACCUMTAHHOTO Ha OJHOIO MOJIb30BaTesd. B Havase
1975 1. mosIBUIICS IEPBBIM KOMMEPUYECKH PACIIPOCTPAHAEMBIN
NepCOHANbHBIA KOMIbOTEP AnbTanp-8800 Ha OCHOBE
Mukportporeccopa Inte1-8080. ITOT KOMIIBIOTEP MTPOAABAIICA 11O
nene okoyo 500 moim. M XoTs BO3BMOXKHOCTH €ro ObUIN BEChMA
OTrpaHUYEHBI (ONEpAaTUBHAS MTaMATh COCTaBIIsIa BCEro 256 OauT,
KJIaBUATypa U DKpaH OTCYTCTBOBAJIN), €r0 MOSBICHUE ObLIO
BCTPEYEHO C OOJIBIIIUM HTY3Ua3MOM: BIEPBBIE KE MECSIIBI OBLIO
IPOAAHO HECKOJIBKO THICSY KOMIUIEKTOB MallvHbIL. [lokymarenu
CHA0XKaJIM 3TOT KOMIBIOTEP JIOMOJIHUTEIBHBIMU YCTPOWCTBAMH:;
MOHHMTOPOM JJIsI BEIBOJIa HH(POpMAIINK, KIIaBUATypOH, OJoKaMu
pacUIMpEeHus TTaMATH U T.JI. BCKOpe 3TU yCTpOnCTBa CTaIU
BbIMyCKaThCs ipyrumu pupmamu. B xonte 1975 . [lon Aien u
bunn I'eiite (Oynymue ocHoBatenu pupMbl Microsoft) co3ganu ans
KOMITBIOTEpA “ANbTanp’ HHTEpHpETaTOp sA3biKa Basic, 4To
MO3BOJIMJIO MOJIB30BATENSM TIOCTATOYHO MTPOCTO OOIIATHCS C
KOMITBFOTEPOM U JIETKO MHUCATh I HEr0 MPOrpaMMbl. DTO TaKkKe
CITOCOOCTBOBAJIO MONYJISIPHOCTHA NEPCOHAIBHBIX KOMITBIOTEPOB.



Apple II — nepBbIii IBETHOM 8-OMTHBIIM
JIOMAIITHUK KOMITBIOTED C
rpaduueckum pazpemieHueM 280x192
touku. [Tonyssipasie B CCCP
KoMIIbIOTEPHI «IIpaBem» n « Arar»
MOBTOPSUIM UMEHHO 3Ty JIMHEUKY.

Cozgarenu Apple II Creden Bo3Hsk u
CruseH /[>k00C XOpOIIIO 3HAIN, YTO
3TO — PEBOJIIOIHUS B
KOMITBIOTEPOCTPOCHUU. [ 11acTUKOBBIN
KOPITYC, [IBETHOM TEJIEBU30P-AUCILIEH,
UTPOBOM MOPT U OBITOBOM MarHUTO(OH
B KQYECTBE «KE€CTKOT'0 JUCKa», Aa U
reHa $1298 oueHb 1 aMepuKaHIaM H
eBporneuaM. Iloatomy 1977 rox
MHOTMMHM I10 MIPaBy CUUTACTCS
HA4YaJIOM HOBOM 3PHbI, TOCKOJIbKY KaK
CUMBOJIU3UPYET Joroturt Apple,
3allPETHBIN U101 OBbLI HAAKYIICH. ..




