UCTOPUSA N METOOJ10INA NPUK/TAQHOW
MATEMATUKU N UHOOPMATUKHN

Jlekumusa 10:

Pa3Burmue BbIYUCITUTE/IBHON TEXHHNKH

BMK MI'Y nMm. M.B. JlomoHocoBa, Kadeapa ACBK
K.®.-M.H., goueHT BonkaHos A.10.



[1TnaH nekymn

e /1)xoH ®oH HenmaH
e [lokoneHna KoMNbIOTEPOB
e BuiuncnutenoHada TexHuka B CCCP



CnoXHble aneKkTpoMexaHu4eckue u penemnHole
MalLUHbI — NpeaBecTHUKKn IBM

AVKeH Npeanoxun, onmpasck Ha naen badbbunoxa, nocTpouTb M3
cTaHAapTHbIX getaneun tTabynatopos IBM, yHMBepcanbHyto
NpOrpaMmMHO-yrnpaBnsgemMyto MallunHy Ansi CROXHbIX BblYUCNEHUN

A
[Mpodpoeccop MapBapackoro [Mpe3naeHT IBM
yHuBepcuTeTa [oBapg AnKeH Tomac YOTCOH cTapLunu

(Aiken, Howard; 1900-1973) (Watson, Thomas; 1874-1956)



CnoXHble aneKkTpoMexaHu4eckue u penemnHole
MalLUHbI — NpeaBecTHUKKn IBM

Mark-1 (1944 r.) dAnnHa 17 m, macca 5 1., 750 Tbic. getanen, 800 Km
npoBoAoB. TOYHOCTb 23 AECATUYHbIX 3HaKa



CnoXHble aneKkTpoMexaHu4eckue u penemnHole
MalLUHbI — NpeaBecTHUKKn IBM

Mnagwun nemTeHaHT... ...agmMmuparn

PykoBoguTenb rpynnbl nporpammmcTos Mark-1
[penc Xonnep (Hopper, Grace; 1906-1992)



CnoXHble aneKkTpoMexaHu4ecKkme n penenHole
MaLlUHbl — NpeaBecTHUKKM OBM
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3anuck 9.09.45 B paboyem xypHane komnbtotepa Mark: «Pene #70
naHenb F. MoTbInek B pene.
[lepBbIi JOCTOBEPHLIN CnyvYan 0bHapy>XeHUA HaCEKOMOro»



CnoXHble aneKkTpoMexaHu4eckue u penemnHole
MalUUHbI — NpeaBecTHUKKn IBM

KanbKynaTtop KOMMIEKCHbIX
[xopox Ctnouy yucen Bell-1 (1940 r.)
(Stibitz, George; 1904-1995) 260 pene, 6 pa3psaos, Bpems
YMHOXEHNSA ABYX KOMMNMEKCHbIX
ymncen 6 c.



“INpeonaraemas aBTomaTnyeckas
cYyeTHasa mawuHa”, 1937

MaTpoc, obcnyxumnsatowmm mawmHy Mapk-|
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Cbopka Mapka-1. AnBapb 1944r.

[MonyHoB KO. OnekTpomexaHn4eckum
kosniocc // PCWeek/RE Ne 11 ot
5.04.2006 .



http://www.computer-museum.ru/frgnhist/elmech_p.htm

II>xoH BuHceHT ATaHacoB
(1903 -1995)

B 1937 rogy cdopmynuposarn, a B 1939 roay
onybnukoBan OKOHYaTemNbHbIM BapnaHT CBOEW
KOoHUenumMn coBpeMeHHON MaLUnHbI:

B cBOeun paboTe KoMnbiOTEP DyaeT
NCNOSb30BaTb ANIEKTPUYECTBO N OOCTUXKEHUS
SNEKTPOHMKN;

“*BOMNPEKN Tpaanumm ero paborta byaer ocHoBaHa
Ha OBOMYHOMN, @ HE HA AECATUYHON CUCTEME
CYUCIIEHUS;

**OCHOBOM 3arNoMuHatloLLEero yCTponcTea
nocrnyXaT KOHOEHCaTOpbl, COAEPXKNMOE KOTOPbIX
byoeT nepmoanyeckm obHOBNATLCSA BO
n3oexaHve owmnodoK;

sspacyeTt bygeT NpoBOAMUTLCA C MOMOLLBIO

NTOrMYECKUX, a HE MaTeEMAaTUYECKUX OENCTBUMN.
9




2.1. Pabotbl ATaHacoBa

FOpunanyecknn npuoputeT cosgaHus nepson IBM npmnHagnexut >KOHyY
AtaHacosy (Atanasoff, John; 1903-1995).

B 1939 r. oH ¢ acnupaHToM Knndodpopaom beppu (Berry, Clifford Edward;
1918-1963) npmcTynun K NOCTPOWKE MaLlUHbI, NpegHasHa4YeHHoW angd
peLleHnss cnctemMbl anredbpandecknx ypasHeHun ¢ 30 HEM3BECTHLIMU

(ABC — Atanasoff-Berry Calculator). [NpoekT He Oblin 3aBepLueH



2.2. NepBaa 3BM ENIAC

-

[lepBaga pabotatowas IBM ENIAC (Electronic Numerical Integrator And
Calculator) 6bbina cosgaHa B 1945 r. B [leHCcnnbBaHCKOM YHUBEPCUTETE.
[nvHa 26 m, BbicoTa 6 M, macca 30 1. 18 000 namn, 1500 pene,
notpebnsemasi mowHocTb 150 KBT.



2.2. NepBaa 3BM ENIAC
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2.2. Nepeas 9BM ENIAC

L R

L

[bxoH Moyunu, [epmaH [ongctanH | [xoH lNpecnep 3kkepT
(Mouchly, John (Goldstine, Herman (Eckert, John Presper;
William; 1907-1980) Heine; 1913-2004) 1919-1995)

Pykosogutenu npoekta ENIAC



[1poekT poH HenmaHra
1 ero Bknaa B apxutektypy IBM

[MoHATHE «apxuTekTypa OBM» cBs3aHO C MMeHEM BblaloLLErocs
MaTtemartunka XX crtonetns [xkoHa doH HermaHa (Neumann, John von,
1903-1957)



[MpoeKkT dpoH HenmaHa
1 ero Bknaa B apxutektypy IBM

NPEABAPHTEJIbHOE PACCMOTPEHUE JIOTHYECKOH KOHCTPYKI[HH
3JIEKTPOHHOTO BHIYHCJIHTENLHOIO YCTPOUCTBA!)

A. Bepke, I'. Toademetin, Hox. Hedmar

1. OcHOBHBbIE KOMIMOHEHTH MalllHHbI

1.1. Tak Kak 3aKOHYeHHOe YCTPOHCTBO OyaeT yHHBepca/bHOH
BHIUHCJAHTEJBHON MAIIHHOW, OHO JAOJIKHO COJiepXKaTh HECKOJIbKO
OCHOBHBIX OpPraHoB, TaKMX, KakK opranbl apumeTHkd, namsTH, yI-
paBJeHusl ¥ CBA3M ¢ onepatopoM. Mbl XoTuM, uTOoOb MawMHa Obljia
NOJIHOCTBIO aBTOMaTHYECKOH, T. €. uToObl nocJjie Hayajia BbIYHCJAEHHH
pa6ora MallHHbBI He 3aBHCEeJa OT oneparopa. bosee nosHO 3TO 3a-

1.3. Bolule Mbl B NpHHUMNE YKasaJd Ha ABa pa3JHYHBIX BHJA
MaMsATH -— NaMATb YHCEJ H NnaMaTh NpuKasos. EcaH, oaHako, npuka-
3bl MallHHE CBECTH K YHCJOBOMY KOAY H €CJH MallHHAa CMOXeT He-
KOTOpbIM 06pasoM OTJIMYaTb YMCJIO OT INPHKasa, TO OpraH NaMATH
MOXHO HCNOJIb30BATL VISl XpaHeHUs KakK yHceJs, TaK M TIPHKAas0B.
Koauposanue npukasos B yucJioBOii hopme pacemarTpuBaercs B . 6. 3.

®dparmeHTbl cTatbn OH HenmaHa ¢ coaBTopamm (pyccknn nepesos)



[1poekT poH HenmaHra
1 ero Bknaa B apxutektypy IBM

OCHOBHbIE 4YepTbl Knaccnyeckom ooH-HEMMAaHOBCKOWN
apxuTekTypbsl 9BM

MalumHa gormKHa COCTOATb U3 CrieyoLmnX OCHOBHbIX
6r10KOB: apndMETMYECKOro YCTPOMCTBA, onepaTtnBHON
namMaTn, YCTPOUCTBA yrnpaBrieHns, yCTpoUcTea BBOAA,
YCTPOWUCTBa BbiBOAA, YCTPOMUCTBA BHELLHEW NAMSATH;

KomaHabl nporpamMmmbl AOSTKHbI XPaHUTBLCA B ONepaTuBHON
namsTn, OTKyAda OHM nocrneagoBaTenbHO BblbupatoTcs u
NCMOSTHAOTCA apndOMETUYECKUM YCTPOUCTBOM, CUMCTEMA
KOMaH4 OOSMKHA UMETb ornepaunm ycroBHou n 6e3ycnoBHOM
nepenaydu ynpasneHnsa. KomaHabl OOMKHbI
paccMmaTpumBaTbCA Kak ObblYHble AaHHbIe, T.e. NporpamMma
OOIMKHA MMETb BO3MOXHOCTbL MoandunumpoBaTtb cebs B
npoLecce BblYUCNEHUN;

KomaHabl 1 gaHHble A0MmKHbI XpaHUTbCs U obpabaTtbiBaTbCA
B IBOUYHOW CUCTEME CUYUCTIEHUS.



[MpoeKkT dpoH HenmaHa
1 ero Bknapg B apxurtektypy 9BM

Mopuc Yunnkc y malumHsbl
EDSAC. 3000 namn, O3Y
512 cnos

N3-3a pasHornacuu B KomaHae
pa3paboTynkoB peanusauus
npoekta goH HenmaHa B CLLUA
3aTsiHynachb.

[lepsaa OBM c xpaHumomn
nporpammon EDSAC (Electronic
Delay Storage Automatic Calculator)
Obina noctpoeHa B AHmMun B 1949 .
nog pykosoacteom Mopuca Yunkca
(Wilkes, Maurice; p. 1913).

AHIMUNCKNEe y4yeHble onmpanuch Ha
CODCTBEHHbBIN OMNbIT pa3paboTku
SNEKTPOHHbLIX BbIYUCINTENbLHbLIX
YCTPOWUCTB BO BpemMs BTopou
MWPOBOW BOVHDI



[MpoeKkT dpoH HenmaHa
1 ero Bknapg B apxurtektypy 9BM

AmepukaHckas OBM c
XpaHMMOW nNporpaMmmon
EDVAC (Electronic Discrete
Variable Automatic Computer

Oblfla NOCTPOEHa TOMbKO B
1950 r.

Ona nmena 3500 namn, O3Y
1024 cnoBa no 44 6uTta




[pyrne 3Hauymmeble
NOCTUXKEHUS

e KBaHTOBasa MPuU3nKa

e OYHKLMOHANbHbLIN aHaNU3
e Teopnsa MHOXECTB

e Co3paaTenib TEOPUUN UMP

e Co3paTenb TeopUn KIIeTOYHbIX
aBTOMATOB

19



[lepBble nokoneHua IBM. PopmupoBaHue
nHayctpumn 3BM

[MepBaga cepunHaa O9BM UNIVAC-1 npounssoacTtea ompmbl Remington
Rand (1951 r.). beictpogeunctaume 2000 on./c, O3Y 1000 cros no 12
OEeCATUYHbIX pa3psaaos. [NpogaHo 46 malwinH no 1 MIH. goNn. Kaxgas.



[lepBble nokoneHua IBM. PopmupoBaHue
nHayctpumn 3BM

MoLHbIn nMnynbC pa3BuTmio NnepBbix IBM agana nonyaBTromartmnyeckas
cuctema npotmusoBo3gyiHon obopoHbl CLLUA 1 Kanagel SAGE (Semi-
Automatic Ground Enviroment), cosgaHHaa B 1951-1958 rogax



[lepBble nokoneHusa OBM. ®opmuposaHue
nHayctpun 3BM

[na o6paboTkm gaHHbLIX B
~.. cucrteme SAGE B

~, \; MaccauyceTckom
TEXHONOrM4YEeCKOM
NHCTUTYTE BbiNa
pa3pabortaHa 9BM
Whirlwind — «Buxpb».

.

[Toapsag Ha nNocTaBKy 3TUX
MaLLUWH nNoa Ha3BaHUEM
(AN/FSQ-7) Bbiurpana IBM.
Kaxxpaa na 24 mawuH
nmvena okorno 50 000
paguonamn, secuna 250
TOHH 1 noTpebnana
MeraBaTtT 3f1IEKTPOIHEPTNU
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[lepBble nokoneHua IBM. PopmupoBaHue
nHayctpumn 3BM

(T, |
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B 1953 1. Kk nponsBoacTey OBM obuiero HasHa4yeHna nogknoymnach
domnpma IBM, Bbinyctmne cepunHyto IBM-701. beicTpogencTtesne okKoso
10000 on./c, O3Y 2K 36-pa3psgHbix criosa. Bcero npogaHo 19 maluuH.
Ha ¢poto: Tomac YoTcoH ctapwunu y nynsra IBM-701



[lepBble nokoneHua IBM. PopmuposaHue
nHayctpumn 3BM

lNMepBoe nokoneHne Brtopoe nokoneHue

oAbl 1951-1960 1960-1965
OcHOBHOWM ONEeKTPOHHada namna TpaH3ucTop
nornyeckumn
afieMeHT
buictpogenctene 1000 -10 000 10 000 -1 000000
(on/c)
TexHonormsa v JInHuKn 3agepxKu, deppuToBble
€MKOCTb SJIEKTPOHHO-JTydeBbIE |MaTPULbI,
onepaTUBHOW Tpyokun, epputoBoie 10 000 -1 000 000
namsaTu (crnos) MaTpuubl

1000 - 10 000
YcTtponctea BBoga- [lepdokapTbl, nepdoneHTbl, andaBuTHO-
BbiBOJA uMdposblie nevyaTtatowme yctponctaa (ALIMY)

MupoBon napk > 5000 wr. (1960r.) >30000 wr. (1965T.)



[lepBble nokoneHua IBM. PopmupoBaHue
nHayctpumn 3BM

OCHOBHbIM NTOMMYECKUM
anemeHToM OBM 1-ro
NOKOSIEHMSA Oblfia 3NEeKTPOHHas
namna.

MaLlunHbl cobmnpanucs n3
MHOXeCTBa OTAESbHbIX SYeeK,
KOTOpble BCTaBMASANNCH B
pasbeMbI U NIETKO 3aMEHAITUCH
npun BbIXo4de N3 CTpos




[MepBble nokoneHua IBM. opmupoBaHue
nHayctpuu OBM

,q B 9BM 2-ro nokoneHnst Mecto
' paguonamn 3aHsnm
d MUHUaTIOPHbIE N HAOEXHbIEe
3 TPaH3UCTOPbI

TpaH3NCTOPHbIE AYENKN
No-NpexXHemy
cobupanucb 13
OVNCKPETHbIX 3NEMEHTOB
(peancTopos,
KOHOEHCAaTOPOB)




[MepBble nokoneHua IBM. opmupoBaHue
nHayctpumn 3BM
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Brninotb oo 70-x rogoB onepatueHasi namsatb 9BM cTpounachk Ha
MaTpuuax n3 eppuToBbIX Korew, Brepsble Ncnonb3oBaHHbIX B 3BM

Whirlwind (Buxpb), 1951 r.



[lepBble nokoneHua IBM. PopmupoBaHue
nHayctpumn 3BM

BHewHsas namate 9BM nepsbix
NOKOSEeHNUN B OCHOBHOM
OCHOBbIBanacb Ha MarHUTHbIX
neHtax. bOGMHbI MarHUTHbLIX NEHT
XpPaHUNCb B NEHTOYHbIX
bubnuoTtekax




[epBble nokoneHua 3BM. opmuposaHue
nnayctpun 3BM

[Onsa BeBoga nHgopmauumn 8 9BM .
nepBbIX NOKONEHU st
MCMOMb30BanMCh 80-KOMOHHbIE i
nepdokapTbl U 8-10pOXKeYHble
nepdoneHThl G
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[lepBble nokoneHua IBM. PopmupoBaHue
nHayctpumn 3BM

[Ona BeiBOoga nHgopmauum nsa 3BM ncnonbsosanuce ALY
bapabaHHOro TMNa, neyararLline Ha LLMPOKOU
nepgopnpoBaHHON DyMaxXHOM fEHTE



[lepBble nokoneHua IBM. PopmupoBaHue
nHayctpumn 3BM

beicTpoaoencTeme — oo 1 MnH. on./c,
O3Y po 256K 64-6muTtoBbIX CIOB.
CtoumocTtb 10 mnH. gonn.

B aton mawunHe BnepBble
nposiBUNNCL YepTbl IBM byayLmx
NOKONEHNN

Hanbonee mowHon 3BM

2 NOKorneHus dbbina
IBM-7030 Stretch (1959 r.),
yCTaHOBIEeHHas B 9a4epHOM
ueHTpe Jloc-Anamoca




MawwuHa IBM S/360 n Tpetbe nokoneHune 9BM

vl- il

IBM System/360 (obbsaBneHa 7 anpensa 1964 r.)



MawwuHa IBM S/360 n Tpetbe nokoneHune 9BM

Hekotopble ocobeHHocTn Cuctemsl 360:

" MUKPOCXEMHaZA arieMeHTHas basa;

" MUKPOMNPOrpamMMHOE yrpaBreHune;

" BHELLHSAS NaMsATb HA MarHUTHbIX AUCKaX;
= gucCnnenHble TeEpMUHan.I;

» OTKpbITasi MacluTabupyemas apxuTekTypa

Cuctema 360 1 ee KNOHbI ONULUETBOPAIOT 3-€ nokoneHne SBM.



MawwuHa IBM S/360 n Tpetbe nokoneHune 9BM

AnemMeHTHyto 6azy 9BM 3-ro
MNOKOMeHMsa cCoCcTaBNsANu
NHTerpanbHble cxembl (UC)
marnou n cpeaHen (CUC)
CTENEHN NHTErpaunu.

OgHa MuKpocxema 3aMeHsina
A4enky 9BM 2-ro nokosneHus

MwuKpocxeMbl NO3BONUIIN PE3KO
YCNOXHUTb KOHCTPYKLMIO
MawwuH. [Ne4yaTHaa nnara ¢

MUKPOCXeEMaMu 3aMeHsina
Lenbln Wwkadp obopynoBaHus




MawwuHa IBM S/360 n Tpetbe nokoneHune 9BM

Hakonutenb Ha XeCTKux
MarHUTHbIX JUCKax - OCHOBHOE
YCTPOWCTBO BHELLUHEN NaMATH
9OBM 3-ro nokoneHusa. EMKocTb
nakeTa AUCKOB cocTaBrnsna oT
7,25 po 29 Mbanr.




Mawwuna IBM S/360 n tpetbe nokoneHune 9BM

. Cej'leKTOprII/I s MarHuTHble NeHTbI
KaHan
Q0 00 00O
| | CenekTopHbIN vy \ \ \
LleHTpanbHbIi OnepaTnBHOE KaHan
S Y
npoueccop | 3anomuHawoLuiee ~— 1 [
CPU CTPOMNCTBO -
( ) yerp | | CenektopHbIn vy I s e
KaHan
MarHuTHble ANCKN
MynbTUMNNEKCHbIN BonbLuoi uHTepgeic
KaHan
Yy Yy Yy
= [—]
o)
Morutrop Mnotrep
Auny
MoHuTtop
Manbii nHTEpdenc
MoHnuTop

Apxntektypa Cucremnol 360



Mawwuna IBM S/360 n tpetbe nokoneHune 9BM

TpeTbe nokoneHue YeTBepTOoe NOKosieHue

oAbl 1965 -1975 1975 -1980

OCHOBHOW NTOMMYECKUN NC, CNC BNC

fIEMEHT

BicTpoaelicteue (on/c) 10°-10" 10%-10 8

TexHonormss M eMKOCTb deppuToBble [TonynpoBOAHNKOBbIE

ornepaTvBHON NamsATH matpuubl, 10°-107  BUC,10’-10 °

(GanT)

Yctpounctea BBoga-soiBoga  AndiaBuUTHO-UMPOBbLIE AUCMIIEN, NeYvaTaowme
yCTponcTBa

MnpoBoin napk > 300 000 . >1 000 000 .

(1975r.) (1980 r.)



Mawwuna IBM S/360 n tpetbe nokoneHune 9BM

Pycckoe AHIMMCKOE Yncno
COKpalLleHne coKpalleHmne TPaH3UCTOPOB

NC- nHTerpanbHasa | SSI — Small Scale | oo 64
cxeMa Integration

CUC — cpeaHsiga NC | MSI — Middle no 1024
Scale Integration

BUC — 6onbwas UC | LSI — Large Scale | po 65 000
Integration
CbUC- VLSI — Very Large | no 500 000
ceepxbonbluas UC | Scale Integration

SVLI — Super Very | cBbiwe 500
Large... 000

Knaccudumkaums nHTerpanbHbIX CXEM MO YMCIy TPAH3UCTOPOB



MawwuHa IBM S/360 n Tpetbe nokoneHune 9BM

QrnemMeHTHyto 6azy 3BM 4-ro nokoneHus coctaBnsanu donbLumne
nHTerpaneHble cxembl (BAC).
BUC aensietcs pyHKUMOHANbLHO 3aKOHYEHHBLIM YCTPOUCTBOM,
cofepKallum TbICAYN TPAH3UCTOPOB N APYrnX 3fIEMEHTOB



Mawwuna IBM S/360 n tpetbe nokoneHune 9BM

INNornyeckum npogosrmkeHmnem cuctemol 360 B 70-e roabl
ctana System/370, coxpaHuBLLas annapaTHyo U
nNporpamMmMHyto coBMecTUMocTb ¢ Cuctemon 360



PaccnoeHue poiHka 9BM.
Cynep- n MUHU-3BM

[MepBaga cynep-OBM CDC-6600
dompmbl Control Data Corporation (1963 r.)
PaspsaaHocTb 64 6uTta, 6bicTpoaencTame 3 MnH. on./c.
LileHa 6onee 10 mnH. gonn.



PaccnoeHue pbiHka 9BM.
Cynep- u MuHn-9BM

Mwunun-OBM PDP-8 dompmbl Digital Equipment (1965 r.)
PaspsigHocTb 12 6ut. O3Y 4K cnoea. beictpoaencteue 500 Tbic. on./c.
Llena 20 000 gonnn.



PaccnoeHue poiHka 9BM.
Cynep- n MUHU-3BM

| B
| HIIIHIHIIHI,I, i

Mwuun-3BM PDP-11/70 n VAX-11/780 dpupmebl Digital Equipment



BeivuucnutenbHaa texHuka B CCCP

OcHoBHble aTanb:
= 3apoxaeHne (1948 - 1952 roabl);
= pacuBeT (1950-e — 1960-e roabl);
= nogpaxaHue (1970-e — 1980-e roabl);

" Kpax u Hagexabl Ha Bo3poxaeHue (1990-e roabl)



BelvuucnurteneHaga texHuka B CCCP

Cepren AnekceeBud Jlebenes (1902-1974)



BeivuucnutenbHaa texHuka B CCCP
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[MepBaga otedectBeHHass OBM MOCM (1951 r., Kues).
[N. koHcTpykTOp C.A. Jlebenes
6000 anekTpoHHbIX Namn, beicTpogencTaeme 50 on./c, O3Y 94
16-pa3psgHbIX crioBa, notpebnsaemas mowHocTb 15 KBT, 3aHMMaemas
nrowagb - 60 KB.M



BeivuucnutenbHaa texHuka B CCCP

[MepBasi nonHomMacwTabHas
oTe4yecTBeHHass 9BM BOCM

(1952 r., Mockea, UTM un BT).
[n. koHcTpykTOp C.A.Jlebenes.

5000 namn, 6bicTpoaenctame 8000
on./c, O3Y 1K 39-paspsgHbIX
cnos, [3Y 1K cnos,
notpedbnsemasi MmowHocTb 30 KBT,
3aHnMmaemas nnowaab 100 kB. M




BoluucnurtenbHaa texHuka B CCCP
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[lepBag oTedecTBeHHas cepunHaa OBM «Ctpena» (1953 r.).
[N. koHCcTpyKTOp KO.A. Basunescknn, 3am. rmn. KOHCTpykTopa b.. Pamees

6200 namn, 60000 nonynpoBoaHuKoBbIX Anonos. beictpoaenctene 2000
on./c, O3Y Ha noTteHuunanockonax (43-pas3psaHble criosa), noTpebnsemas
mMoLwiHocTb 150 kBT, 3aHMMaemas nnowagb 300 KB. M.

C 1953 0o 1956 r. BbinNyLEHO 7 3K3.



BeivuucnutenbHaa texHuka B CCCP
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CepwuinHas 3BM obuiero HazHauveHna M-20 (1958 r.).
[N. koHcTpykTOp C.A.Jlebenen

2600 namn, O3Y 4K 45-pa3psigHbix cnos, bbicTpoaencTane
20 000 on./c, B TO Bpems camoe bonbluoe B EBpone



BeivuucnutenbHaa texHuka B CCCP
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Korga B 1965 1. B Tomckum yHuBepcuteT npuwna 3BM M-20, B
y4ebHbIX KOpnycax He HaLWoCb OCTAaTOYHO MecTa ansa ee
ycTaHoBkn. MawwuHa 6biia CMOHTMPOBaHa B 30aHUK 3aBoa
MaTeMaTUYeCKNX MaLluH, rae 3aHMMmana nosioBUHY NepBoro

aTaXka 1 nogsarn.



BeivuucnutenbHaa texHuka B CCCP
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9BM B3CM-6 (1968 r.) Hanbonee mowHasa N3 0Te4eCTBEHHbIX MaLLUNH 2-
ro nokoneHus. 'n. koHcTpykTop C.A. Jlebenen
60 TbIC. TpaH3ncTopos, 180 TbiCc. AMoOA0B, ObicTpoaencTBne 1 MnH on./c,
O3Y ot 32K no128K 48-pas3psaaHbix Crios.
[Mponssogunace 0o 1987 r, Bcero BbinyLeHo 355 3K3.



BeiducnurtenbHasa texHuka B CCCP

a

WNcaak CemeHoBuY bpyk (1902-1974)



BeivuucnutenbHaa texHuka B CCCP

akcnepumeHTansHas 3BM M-1

(1951 r., QHepreTnyecknn nHctuTyT AH CCCP,
Mockga)

750 3NeKTPOHHbIX fiamr,

bbicTpogencTame 15-20 on./c.

[n. koHcTpykTOp W.C. BpykK

9BM M-2 n M-3, paspaboTaHHble
N.C. bpykom, ganu Ha4vasrno HarnpasSieHUo
Manbix n ynpasnsatowmnx mawuH B CCCP.

Ha ocHoBe M-3 B MuHcke u EpeBaHe
pa3sepHyTo nponssoacTeo IBM «MuHck» n
«PasgaH»




BoluucnurtenbHaa texHuka B CCCP

[Mog pupMeHHbIM «DPYKOBCKUM» MHOEKCOM «M»
paspabarbiBanncb U BbiMyCKasriMCb BblYUCIIUTESbHbIE
CUCTEMBI CreumanbHOro HazHa4YeHus.
Hanbonee mMoLHbIM Bb15T MHOrONPOLECCOPHLIM KOMMITEKC
M-13 (1984 r.) c 6buicTpoaencTemem 48 MrH. on./c.

[Nn. koHcTpyKTOP M.A. Kapues



BeivuucnutenbHaa texHuka B CCCP

bawmnp Nckanpaposuy Pamees (1918-1994)



BeiducnutenbHaga texHuka B CCCP
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CepuinHasa 9BM marnoro knacca Ypan -1 (1957 r., HUMMM, r. NeHsa).
[Nn. koHCcTpyKTOp B.U. Pamees.
700 anekTpoHHbIX Namn. O3Y Ha marHntHoMm bapabaHe (1024 36-
pa3psagHbix cnoea). beictpoaenctamne 100 on./c.
[Mepsaa OBM B BocTto4HoM Yact CCCP, yctaHoBrneHa B TOMCKOM
rocygapcTBeHHOM yHuBepcutete B 1958 .
Bcero BbinyweHo 183 wr.



BeivuucnutenbHaa texHuka B CCCP

Cemencteo nonynposogHukoBbix IBM cpeaHero knacca
Ypan -11,- 14, -16 (1964-1969 roabl) UMeno yHUMPUUNPOBaHHYIO
apxuTekTypy, bbicTpogenctasume ot 45 go 100 Teic. on./c. 'n.
KoHCTpykTOp B.N. Pamees



BeiducnurtenbHasa texHuka B CCCP

Buktop Muxannosuy Mywkos (1923-1982)



BeivuucnutenbHaa texHuka B CCCP

[eHepanbHbIn cekpeTapb LIK
KMNCC J1.. bpexHeB 1 YneHbl
Monutbiopo ocmaTpusatoT 3BM
«lMpomiHb»

B.M. 'mywKkoB geMoHcTpupyet
paboty manon 3BM «l1pomiHb»




BeiducnurtenbHasa texHuka B CCCP

MalunHa NHXeHepHbIX
pacyetoB MNP-1 (1966 r., IK
AH YCCP, . Knes)

mena opurnHansHoe
MHOrocTtyneH4aToe
nporpaMmmMHoe ynpasJfieHue.
EonHcTBEHHAs coBeTcKas
MaLlUMHa, KynneHHas dompmon
IBM (1967 r.). [11. KOHCTPYKTOP
B.M.[MyLwkos.

MWP-2 (1969 r.)
MalumHa morna
BbIMOSHATb
aHannTu4eckue
BbIKNagKu




BoluucnurtenbHaa texHuka B CCCP

[TonynpoBogHWKoBas
«MUHCK-32» (1968 T.) —
nocneaHasa u3 ceMencTaa
«MwuHcKkoB». 1. KOHCTPYK-

Top B.B. [NpXnankosckum

30-35 ThiC. on./c, O3Y 64K
38-paspsan-Hbix criosa. o

1975 r. BbinyLeHo 2889 | |

9K3EeMIMMSpPOB.

«MwuHck-1» - nepBasi n3
dompmMeHHOro cemencTaa
benopyccknx IBM (1960 r.)
1. koHcTpykTOp [.I1. JlonaTto

800 namn, 2500 on./c,
doepputoBas namatb 1K 31-
ouToBbIX cnoB. Bcero go 1964 .
BbinyweHo 220 wr.
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BeiducnutenbHaga texHuka B CCCP

B koHue 1960-x roooB coBeTckoe pyKOBOACTBO MPUHAMO NpuHUmMnuans-
HO€E peLleHne O NpeKkpaLleHn MPon3BOACTBA OPUTMHANbHbIX OTEYEeCT-
BeHHbIX 3BM u pasBepTbiBaHUM paboT no cosgaHuto EgmnHon cuctemsl
9BM (EC BBM) coumanuctmyecknx ctpaH Ha 6ase apxutektypol IBM
System/360, a Takke Cuctembl Mmanbix mawwmH (CM 3BM) Ha base
apxutektypbl Hewlett Packard n PDP-11.
Ha doto: uneHbl Nonutdiopo LIK KIMNCC Ha BbiCcTaBke
EC 3BM n CM 3BM (1979 r.)



BeivuucnutenbHaa texHuka B CCCP

g

-

LleHTpanbHbIN npoueccop

CTonkKa MarHUTHbIX NEHT
Yctponctea EC OBM



BeivuucnutenbHaa texHuka B CCCP

9BM CM-1

9BM CM-4
(MHOYM, r. Mocksa, 1976 r.)
[n. koHCcTpyKTOp B.H. Haymos



BeiducnurtenbHasa texHuka B CCCP

OBM Onbbpyc-2 (1985 r.).
1. koHCTpyKTOP B.A. BabasH



MukponpoueccopHaa peBonoLms
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MwukponpoueccopHasa peBonouunsd, rpsHyBLIasd
B 1978-1980 rogax, npueena K 3acTolo 1 yobITkam B
«HenoTtonnaemon» IBM n kpaxy KoMnaHun, 3aHMMaBLLNXCS
NU3NHIOM MAVUHJPENMOB

Puc. n3 kHuru I.P. 'pomoBa



MukponpoueccopHas peBonioLus

B 1948 r. cotpyaHukn Bell Labs Bunbam Loknn (Schockley,
William; 1910-1989), [I>xon bapanH (Bardeen, John; 1908-1991) u
Banetep bpatTtenH (Brattain, Walter; 1902-1987) co3ganu nepsbiit

TpaH3ucTop (CHUMOK crnpasa).
Hobenesckaa npemust no pusnke 1956 .



MukponpoLeccopHaa peBonoLus

Sheldon Roberts Eugene Kleiner Victor Grinich Jay Last
Julius Blank Robert Noyce  Gordon Moore Jean Hoerni

B 1955 . Bunbsam LWWoknn BepHyrncsa B pogHon ropog Nano Anesto (Palo
Alto) n ocHoBan domnpmy Shockley Labs Inc., npurnacme BoceMb MOSiogbix
TanaHTNUBbIX COTPYAHUKOB M3 BOCTOYHbIX LUTATOB.

B 1957 . «<BocbMepka npepatenen (Eight Traitors)» ywna ot Hero u
opraHusoana pupmy Fairchild Semiconductor.



MukponpoueccopHasa peBonioLus
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Brnocneacteun YneHbl BOCbMEPKU Npogormkanu pasderarbcsl, OCHOBbIBad
NofyNnpOBOAHMKOBLIE KOMMAHUK BOOMNb 50-MunbHoOro yyactka wocce 101 ot CaH
Xoce (San Jose) go CaH ®paHumcko. 3aecb obpasoBanacbh yHMKanbHas
KOHLEHTPAaLMsl BbICOKOTEXHONOMMYHbIX MPON3BOACTB U UCCreaoBaTeNbCKNX
LlEHTPOB, NONy4YMBLLAA Ha3BaHME «KPEMHUEBOWM (CUMMKOHOBOW) AOSTUHbIY.



MukponpoueccopHaa peBonoLms

B 1958 r. [I>xek Kunbwn (1923-2005) ns Texas Instruments cosgan
NepBYy0 SKCNepMMEHTarbHY MHTErparbHYK CXeMy, CogepKaLLyo 5
TPaH3UCTOPOB. B KayecTBe NonynpoBOAHMKOBOIO MaTepuana
NCMOSIb30BasICA repMaHui, oTAerNbHbIE YacTU CXeMbl COEANHSANUCH
30510TbIMW MPOBOAHNKAMU U CKPEMSIASIUCL BOCKOM.
Hobenesckada npemus no pusmke 2000 .



MukponpoLeccopHaa peBonoLus

Cn

TpaHaucTop

Pesuctop

AnOMUHNEBBIN
NPOBOOHUK
YBenunyeHHaa gooTtorpadus

NnepBOW nnaHapHoW
MUKPOCXEMBb!

KoHTakTHas
nnowagka

B 1959 rogy PobepTt Hoinc (Noyce, Robert; 1908-1990)
pa3paboTan TOHKOMNMEHOYHYIO (NaHapHY) TEXHOMNOIMNIO
NHTErpanbHbIX CXEM HA OCHOBE KPEMHUS C antOoMMHUEBBLIMU
NpOBOAHNKAMM



CoBpeMeHHast MHTerparbHasi cxema COAEPXXUT MHOIME ThICAYN
CTPYKTYPHbIX 311EMEHTOB, pa3MeLLEHHbIX HAa HECKOSTbKNX
CBEPXTOHKMX CNOSAX pasfnyHbIX Matepuanos (Metanna,

N30NNPYIOLLIEro OKKcna, NosynpoBOaAHKKA).
doTorpadus ¢ aNeKTPoOHHOro Mukpockona. WnpuHa
npoBoaALWmMX antoMnHUEBLIX nosocok 0,1-0,2 mukpoHa



MukponpoLeccopHaa peBonoLus

PaspaboTka YepTtexa 60nbLOon MHTErpanbHOW CXeMbl
npeacTaBnsieT cobom CroXHbIM N ANUTENLHBIN NPOLECC.
Tononorna MMKpocxembl ABASETCS OOBLEKTOM aBTOPCKOro npasa



MukponpoueccopHaa peBonoLms

[Mpon3BOACTBO MHTErparbHbIX CXeM OCHOBAHO Ha
dooTonutorpagpunyeckom npouecce. Ha kaxabi Crion MUKPOCXEMBbI
COCTaBISETCA OTAENbHbIN YEPTEX,



MukponpoueccopHas peBonioLus
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Ha OCHOBE KOTOPOro roToBATCA hoToLabnoHbI Ans
dopMmnpoBaHUs 3NeMeHTOB AAaHHOMO Cros



MukponpoueccopHas peBonioLus
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[Mpouecc MmaccoBOro U3roTOBMEHNSA NHTErparbHbIX CXEM HAYMHAETCS C
N3roTOBIIEHNA KpEMHUEBBLIX NoanoXxeK. CINUTOK CBEPXYMUCTOINO KPEMHMUS
anametpom 10-15 cm pacnmunuesaeTcst Ha NNacTUHbI, HA KaXXOoW U3 KOTOPbIX
OyoeT BblpallMBaTbLCA HECKOSIbKO COT MUKpOCXeM. [1nacTuHbl

NOKPbIBAKOTCA CI1OEM (bOTOLIyBCTBI/ITeJ'IbHOI7I AMYIbCUN.



MukponpoueccopHaa peBonoLms

|

C nomMoLLbio POTOYMEHBLLUUTENSA OeNnarTCsd MUKPOCKOMUYECKNE OTNevaTKu
doToLabnoHOB Ha NOKPLITYHO 3MYIbCUEN NOAMNOXKKY. 3aTBepaeBLLad B
CBETSIbIX MeCTax aMYJIbCUA OCTaeTCA Ha NOBEPXHOCTU MNaCTMHbI NOChe ee
NPOMBbIBKM, OHa CO34aeT MacKy 19 COOTBETCTBYIOLLEN cTaaumn
A dy3noHHOro npotecca.



MukponpoLeccopHaa peBonoLus

OCHOBHOWN TEXHOSOMMYECKNN Npouecc NnponcxoaunT B Andpdy3MoHHON
Kamepe, Kyaa noMeLwiarTcs NoanoXkn, U Kyda no o4epenm B COOTBETCTBUN
C TEXHOMornen nogarTcs ropsyme rasbl 1 napbl MeTannos. Bo3goencteys Ha

He3alMLEeHHble OTO3MYSIbCMEN YYACTKU NNIACTUHbI, OHW HaNbINAT UIA
BbITPaBNBAOT PUCYHOK OTAESbHbIX CIOEB, MNOCTENEHHO HapalmBas
CTPYKTYPY MUKPOCXEMbI. TEXHONMOMMYECKUIN NPOLIECC COAEPKUT HECKOSTBKO
OECATKOB CTaaum U MOXET npogormkaTtbcs 6bonee mecsiya.



MukponpoueccopHasa peBonioLus

Kaxabin N3 MmaneHbKux KBagpaTuUKOB — rotoBad MHTErpaJibHasd
cxema. OcTanocb pacnnintb NNacTuHy Ha oTAesIbHblE YNTbI U
BCTaBUTb X B KOPIMyCa C KOHTaKTaMW.



MukponpoLeccopHaa peBonoLus

[MepBbIn MuKpornpoueccop Intel-4004 (1971 r.).
PaspsagHocTb 4 6uTta, TaktoBasi YactoTta 108 Kkl u.
Yncno tpaH3uctopos 2250



MukponpoueccopHas peBonioLus

1972 roa: NepBbin
8-6UTOBbLIN MUKPO-
npoueccop Intel
8008. Yucno
TpaH3uctopos 2500

1974 roa: 8-6utoBbIN
MUKponpoueccop Intel
8080. Yncno
TpaH3uctopos 5000
OTOT npovueccop cTan
cTaHgapToM Ans
nepsoro rnokonenua MK

1978 roa: 16-6uTOBbLIN
Mukponpoueccop Intel 8086-
8088. Yncno TpaHancTopoB
29000. lNpumeHeH B IBM PC.
Cucrtema komaHg X86 ctana
ctaHpgapTHon anga MK
crieayoumx noKosieHUm Ha
nnartdgopwme Intel



MukponpoueccopHaa peBonoLms

O6bem npomsBoacTBa

Moabl MUKponpoueccopos,
(TblC. WITYK)

1976 20

1977 50

1982 5000

1983 10000



[MosiBNneHue 1 passutue nepcoHanbHbix IBM
[MepBbi KOMMEpPYECcKUn MUKpokoMnbioTep Altair-8800

[MepBbit KOMMEPYECKNUI NEePCOHasTbHbIN
KOMMNboTEP ObiN BbiNyLWEH HEGOMNbLLON PUPMON
MITS (Micro Instrumentation and Telemetry
Systems) B ropoae AnbOykepke, OCHOBaHHOW
6biBLUMM neTynkom Saom PobepTtcom (Roberts,
Edward; 1941-2010). dnpma nponssoguna
Habopbl geTanen ans pagnoynpasnaeMblX
MoAenen N KanbKynstopsbl.




[MosiBNneHue 1 passutue nepcoHanbHbix IBM
[MepBblt KOMMEpPYECKUN MUKPOKOMNMNbLIOTEP

[MepBbI nepcoHanbHbIM KoMNboTep Altair-8800 donpmbl MITS (1975 ).
Mwukponpoueccop Intel 8008, TaktoBasi yactoTta 500 kl'u,
O3Y 256 6anT, ueHa 439 gonn.e cobpaHHom Buae un 397 gonn. B BMae
Habopa agetanen



[MosiBNneHue 1 passutue nepcoHanbHbix IBM
[lepBbit KOMMEPYECKUA MUKPOKOMMNLIOTEP

OcHoBy apxutektypsbl Altair-8800 coctaBnsieT 100-koHTaKkTHas1 obLuas
lnHa S-100, K KOTOpOoKr NoAKMYatTCa CbeMHbIE MOayNKN. 3Ta
apxXuTeKkTypa ctana BnocrneacTBum Krnaccn4eckon



[MosiBNneHue 1 passutue nepcoHanbHbix IBM
[MepBblt KOMMEPYECKUA MUKPOKOMNMNBLIOTEP

Peknama komnbloTepa Altair-8800 6bina onybnukoBaHa Ha
obnoxke aHBapckoro (1975 r.) Homepa pagmosnobuTenbLCKOro
XypHana «Popular Electronics»



[MosiBNneHue 1 passutue nepcoHanbHbix IBM
[lepBbit KOMMEPYECKUA MUKPOKOMMNLIOTEP

[MpounTaB B Ha4varne siHBaps
1975 r. XXypHan, ABa cTydeHTa
n3 boctoHa lNon AnneH (Allen,
Paul; 1954-2018) u bunn lentc
(Gates, William; p. 1955)
npeonoxunm MITS ceoun ycnyru
Nno pa3paboTke KOMNUNAToOpa C
A3blka Basic

Ha 8 ataxe atoro 3gaHus B Anbbykepke
pacnosiaranca nepsbin opuc
obpaszoBaHHOW UMUK KoMMaHnn Microsoft




[MosiBNneHue 1 passutue nepcoHanbHbix IBM
NepBoe nokoneHue nepcoHanbHbix IBM

[MepBoe nokoneHue MK (1996-1980 rogbl) oCHOBLIBaANoCh Ha
8-pas3psagHbIX Mukponpoueccopax intel-8080 unu Zilog-80. Cpeau
MHOXEeCTBa Npou3BoAUTENEN BbIAENANUCL KaHaackasa ompma
Commodore n amepukaHckas Tandy Radio Shack. O6bem npoaax
N3MePSANCA AeCATKaMn TbICAY 3K3eMMNSpoB

PET cdoupmbl TRS-80 coupmbl Tandy
Commodore Radio Shack



[TosBneHue n passutue nepcoHanbHbix IBM
[lepBOe nokoneHue nepcoHanbHbIX OBM

[ns pomaluHero npumeHeHusa dompma Sinclair 8 1980 .
BbinycTuna lNK Spectrum, nogknioyaemMbin K 0O6bIMHOMY
Tenesn3opy U ObLITOBOMY MarHUTOGOOHY



[MosiBNneHue 1 passutue nepcoHanbHbix IBM
®eHomeH Apple

Ctus [xob6c (Jobs, Steve; 1955-2011) n Ctne BosHsk
(Wozniak, Steve; p. 1950) — ocHoBaTtenun komnaHum Apple
Computer (1976 1.)



[MosiBNneHue 1 passutue nepcoHanbHbix IBM
®eHomeH Apple

[lepcoHanbHbIM KoMNbloTep Apple-1 (1976 1)
Mwukponpoueccop MC6502. LleHa 666,66 gonn.
[MpogaHo 200 aka.



[TosBneHue n passutue nepcoHanbHbix IBM
®eHomeH Apple

Apple-2 (1977 r1.)
Mukponpoueccop MC6502, O3Y 4 K6, NM3Y 16 K6, ueHa 1300 gonn.



[MosiBNneHue 1 passutue nepcoHanbHbix IBM
®eHomeH Apple

Kommepuecknimm gupekTop
Apple OxoH Ckannu
(Sculley, John; p. 1939)

gy . v o BB s 0

1977 1978 1979 1980
Poct noxogoB dpupmbl Apple B nepBble roabl.

B 1983 r. poxoabl coctaBunm 983 MnH. Aonnapos




[MosiBNneHue 1 passutue nepcoHanbHbix IBM
B urpy Bctynaet IBM

Boca Raton, wtat ®nopuga. 3aecb B 00CTaHOBKE
rmyboKOW CEKPETHOCTN KOMaHAOU 13 12 MHXeHepoB
IBM nopg pykosoactsom dununna (JoHa) ScTpuaxa
(Estridge, Philip D. (Don); 1937-1985) co3naBarics
nepsbit IBM PC
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B asrycte 1981 r. pupma IBM BbiLLIa Ha pbIHOK NepCOHanbHbIX
KOMMblOTEPOB, co3aas 16-paspaaHbin K sToporo nokonerHus IBM PC.
Mukponpoueccop Intel 8088 4,77 MI'y, O3Y 64 KO, N3Y 40 K6,

dononnun-guck 5, ueHa 3000 gonn.



[MosiBNneHue 1 passutue nepcoHanbHbix IBM
Bropoe nokoneHue MNK. KnoHbl IBM-coBmecTumbix 9BM
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[ons IBM Ha pblHKe
nepcoHarnbHbIX KOMMNLIOTEPOB
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[lepBbin NOpTaTUBHbLIN
komnbtoTep Compaq (1982 r.)
C aT0ro KOMnbLOTEPA
Hayasfiocb NPON3BOACTBO
knoHoB IBM PC.

18088 4.77MHz, 128KB RAM,
MOHOXPOMHbIN MOHUTOP 97,
Bec 14 kr, uena 3000 gonn.

(N

1881 1982 1983 1984 1985 1986 1997 1998 1888

11

1999



[MosiBNneHue 1 passutue nepcoHanbHbix IBM
Bropoe nokoneHue MNK. KnoHbl IBM-coBmecTumbix 9BM

OcHoBHble otnnyug IBM PS/2:

= HoBasd wnHa MCA (Micro
Channel Architecture);

" rMdKme ANCKMU HOBOIo
dopmarta 3,57;

" HOBbIW CTaHOapT
rpadon4eckoro MOHMUTOpPA,

——
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CeMeunCTBO nepcoHanbHbIX KoMmnbioTepos IBM PS/2 (1987 1)
paspabaTtbiBanoch C LUenbio n3baBUTbCA OT KOHKYPEHLUN CO
CTOPOHbI KIOHMENKEPOB



[TpobGnemMbl YenoBeKo-MalLMHHOIoO UHTepdenca
Pabotbl [lyrnaca QHrenbbapra

PaboTbl No naydeHnto npobnem YyenoBeko-
MaLUMHHOIO NHTepdenca Bennchb ¢ KoHua
1950-x rogos B SRI (Stanford Research
Institute) nog pykosoacTeom [lyrnaca
OHrenbbapta (Engelbart, Douglas, 1925-2013).
B 1964 r. Tam Obina n3obpeTteHa
KOMNbIOTEPHAA MblLUb.




[TpobGnemMbl YenoBeKo-MalLMHHOIoO UHTepdenca
Pabotbl [lyrnaca QHrenbbapra

90-MUHYTHBIWM AOKNag JHrenbbapTa Ha
KoH(epeHunn B CaH-OpaHLMCKO OCEHbIO
1968 r. Bowlen B UCTopuio nHcopmaTukn. Ha
HEM COCTOSANIC MMUPOBOWN OEOOT MbILLMN,
NHTEPaKTUBHOW paboTbl C TEKCTOM U
TeneobpaboTkn Ha paccTositHUK 65 KM no e S y
CBY-pagvonuHum. . ., ]

- Jlabopatopus SRI
B MeHno [lapk




[TpobGnemMbl YenoBeKo-MalLMHHOIoO UHTepdenca
[MpoeKkThbl pupmMbl Xerox

B 1970 rogy kopropaumsa Xerox opraHu3oBarna uccrieaoBartenbCKum
ueHTp PARC (Palo Alto Research Centre), B koTopom
CKOHLIEHTpUpoBana Hay4YHble CuUibl MMPOBOIO Krlacca.

Bnocnencrteum 3aechb ObinNu N300peTeHbl NasepHbIv NPUHTEP,
Ethernet, pactpoBbin gucnsnen, rpadonyecknii nNosb3oBaTeNbLCKUN

NHTEepdenc, umdposas nonmrpadpus, 06bLEKTHO-OPUEHTUPOBAHHOE

nporpaMmmMmupoBaHne u gp.



[TpobGnemMbl YenoBeKo-MalLMHHOIoO UHTepdenca
[MpoeKkThbl pupmMbl Xerox

AnaH Ken (Kay, Alan; p. 1940) OKCNepuMeHTanbHbIN
— pykoBoauTenb npoekTta Alto KoMmnbloTep Xerox Alto (1973 r.)
MOXET CYMTaTbCH NEPBbIM
NepcoHanbHbIM KOMMNLIOTEPOM



[TpobGnemMbl YenoBeKo-MalLMHHOIoO UHTepdenca

[MpoeKkThbl pupmMbl Xerox
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[ padomnyeckmin OKOHHbIN NHTEpPdeNC KomnbroTepa Alto
OTNnYyarsncs NPoCTOTON U MHTYUTUBHOM MOHATHOCTLIO.
B ero tectupoBaHun npuHUManu y4acTtme rpynnbl 4ETEN



[TpobGnemMbl YenoBeKo-MalLMHHOIoO UHTepdenca
[MpoeKkThbl pupmMbl Xerox

Pa3paboTaHHbIn Ha ocHoBe Alto
cepuurHbIn KomnbtoTep Star-8010
npegHasHa4vanca ang opucos u 6bin
oYeHb yaobHbIM Ans nonb3oBaTens, Tak
KaK Ha ero aKkpaHe mogenuposarach
obcTaHOBKA KOHTOPbLI C JOKYMEHTaMMU,
KapTOTEYHbIMU SLLMKAMMN, MYCOPHOW
KOP3MHOW 1 T.M.

OpHako ero LieHa He onyckanacbh HUxXe
16000 gonnapoBs 1 npogaxu obinu
HeBenunku. NocTeneHHo BeCb NPOEKT
co3aaHua OpYKeCTBEHHOro KomrnbloTepa B
dompme Xerox npuiien B ynagok




[TpobGnemMbl YenoBeKo-MalLMHHOIoO UHTepdenca
Apple 6epet peBaHLL
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Komnbtotep Apple Lisa (1983 r.) 6bin pa3paboTtaH Ha OCHOBE Maewn,
peann3oBaHHbIX B nNpoekTe Xerox Star. O3Y 1 M6anT, BuH4yectep 5 MbanT,
veHa $10000. Becero 6bi510 npogaHo 15000 aka.



[TpobGnemMbl YenoBeKo-MalLMHHOIoO UHTepdenca
Apple GepeT peBaHLL

[MepcoHanbHbIN KoMnbloTep Apple Macintosh (1984 r.) 611 CKOHCTPYMpOBaH
B BUAE MOHOOMNOKA, MMeN BbICOKOKAYECTBEHHYIO rpaduky, 3ByK, CETEBYIO
KapTy, ynpasnasncsa rpagouyeckon onepaumoHHon cuctemon MacOS. lpu

ueHe $2500 3a nepBbIn e roa 6bino npogaHo 250 000 aka.



|_|p06ﬂeMbI YyenoBeKO-MallMHHOIo MHTepCbeﬁca
Apple 6epet peBaHLL

Bnarogaps kommepydeckomy ycnexy Macintosh, donpma Apple Boiwna B
1984 r. Ha BTOpOEe MecTo no npogaxe K (1,8 mnpa. gonn.) nocne IBM (8
mMnpg. gonn.). Ha goto: wrab-kBaptupa komnaHum B KynepTnHo



[TpobGnemMbl YenoBeKo-MalLMHHOIoO UHTepdenca
Apple 6epet peBaHLL

B 1985 roagy, Ctne [xxobc, ocHoBaTenb Apple Computer, HeoXXnaaHHO
NOKWHYI ee, co3aaB HOBYO KomnaHuio NeXT Inc.
B 1988 . 6bin BbiNyLLEH OPUrMHASIbHbBIN NepcoHanbHbIM KOMNboTEP NeXT
B BUAE YepHOro Kyba co CToOpoHoM B oauH (pyT. [loTeprneB KOMMEPYECKYHO
Heyaady, B 1996 r. [I)xobc Bmecte ¢ NeXT Inc. BepHynca B Apple



Hal'lpaBJ'IeHI/IFI Pa3BUTUA BbIMUCNMUTENBHOWU TEXHUKA

Pa3Butne anemeHTHON 0a3bl;

CoBepLLUEHCTBOBAHNE apXUTEKTYPbI:

HanpaBneHus pa3BnTtmuga nNpoLeccopoB



Hal'lpaBJ'IeHI/IFI Pa3BUTUA BbIMUCNMUTENBHOWU TEXHUKA

TakToBas Yucno lNpoekTtHas

Nop Pa3psa-

MNMpoueccop yacToTa, TPaH3U- HOpMa,
BbiNnycKa HOCTb

MIy CTOpPOB MKM

1978 i8086 16 5 29 TbIC. 3
1982 180286 16 6-12 134 ThIC. 1,5
1985-1992 i80386 32 16-33 275 ic., 1,5-1,0
1989-1994 180486 32 25-100 1,2mnH.|  1,0-0,6
1993-1997 PS5 (Pentium) 32 60-233 3,1 mnH.| 0,8-0,35
1995-1997 P6 (Pentium Pro) 32 150-200 5,5mnH.| 0,6-0,35
1997-1998 Pentium Il 32 233-450 7,5mMmnH. 0,25-0,18
1998-2002 Celeron 32 266-2200 18,9 mnH. 0,25-0,13
1999-2002 Pentium Il 32 450-1200 28 mnH. 0,18-0,13
2000-2002 Pentium 4 32 1400-3000 55 mnH. 0,18-0,13
2001 ltanium 64 733-800 25 MIH. 0,18
2002 ltanium 2 64 900-1000 220 MNH. 0,18

Bonouns Mukponpoueccopos Intel



Hal'lpaBJ'IeHI/IFI Pa3BUTUA BbIMUCNMUTENBHOWU TEXHUKA

100 000 000 |
taniuom | — 1 | i}
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Pentium — | [
1000 000 +——A——F—1—— o
- i80486
e |
100 OOO .................... \\ |80286
e \
10000 17— - i8086
-1 |i4004
1 000 |
1970 1975 1980 1985 1990 1995 2000

3akoH Mypa (1968 r.): uMcno aneMeHTOB Ha Yurne yaBanBaeTcs
Kaxkable 1,5 roga



9BM Ha pybexe ThicaveneTun

Cynep-

CneunansHoie KomnbloTepbl 06LLEro HasHa4YeHus ynep
KOMMbHOTEPbI KOMMbIOTEPDI

) |

| HauaneHoro C Bbicokoro |

| YPOBHS PEeAHEro knacca knacca | Cynepcepaepel

| < | | ﬁ

| CepBephbl |

| |

| (eessssmmm—) PaGouve cTaHuum |

| |

& ) MepcoHanbHble KOMMbIOTEPBI

(=) Ceesbie TepmuHansi
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| |
Q:RKapMaHHble (palmtop) KoMnblOTEPbI |
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200 500 1 2 5 10 20 50 100 200 500 1 M

TbIC TbIC TbIC TbIC TbIC TbIC TbIC TbiC TbIC

YHMBepcarnbHbIM UHTErpanbHbIM NokasaTernem OTHECEHUSI KOMMblOTepa
K TOMY UM MIHOMY CEKTOPY MOXET CIY>XUTb ero LeHa



9BM Ha pybexe ThicaveneTun

C koHua 1970-x oo nepsow nonoBuHbl 1990-x rogoB NMAEPCTBO Ha
PbIHKE CyNnepKOMNbIOTEPOB yaepxmBana gupma Cray, HO B KOHLIE KOHLOB
OHa CTOSKHyNnachb ¢ bonbWwWmMmn dMHaHCOBLIMKM Npobnemamm n bbina
KynrieHa Silicon Graphics Incorporated (SGI).

Ha gooTto: komnbtoTep Cray-1 (1976 r.)



9BM Ha pybexe ThicaveneTun
CynepkomMnbloTEpHI

BecHon 1997 1. cneunanbHO
NOCTPOEHHbIN OS19 3TOro cyrnep —
kKoMmnbioTep Deep Blue pupmbl IBM
(BblicoTa 2 M, Mmacca 1,4 T) co c4HeToM
3,5:2,5 BblUrpan marty y 4yemnmoHa
Mupa no waxmartam llappu
KacnapoBa




9BM Ha pybexe ThicaveneTun
CynepkoMnblOTEpPDI

PentuHr cynepkomnbtotepoB Top-500 B
2002 r. Bosrnasun Earth Simulator,
NnocTpoeHHbIN kopriopaunen NEC ans
NHcTUTYyTa Hayk O 3emne B ropoae
Nokorama (AnoHus).

Earth Simulator coctout n3 640
BbIYMCNUTESIbHbIX MOAYNEN, KaXabIW
cogepXxuT 8 npoueccopoB. TeopeTnyec-
KM MakCUMYyM Mpoun3BoanUTENbHOCTH
cynepkomnbtoTepa coctasndaet 40
TFLOPS. Cuctema nmeet 10 Toant
onepaTtuBHOM NamMsTH.

CynepkomMmnbioTep paboTaeTt noa
yrnpaBrneHnem onepaumoHHOMN CUCTEMBI
Super-UX Unix, paspabotaHHon NEC.



9BM Ha pybexe ThicaveneTun
Cepseptl

Ipyrue ; Hewlett-
1334: 29% Packard;

1385; 31%

NEC:; 103;

20/ Dell; 851;:

18%
IBM; 657;
6% 14%

[MpounssoacTeo cepsepos B 2002 rogy (TbIC. WT.)



9BM Ha pybexe ThicaveneTun
Cepseptl
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MaiHppenm IBM S/390 — CepBep Superdome pupmbl
NPOAOIHKEHNE NUHUU Hewlett Packard
S/360-370

CepBepbl MacliTaba npegnpuaTmna



9BM Ha pybexe ThicaveneTun
Cepseptl

JlnHna cepeepos IBM AS/400 (coBpeMeHHOe Ha3BaHUE iSeries)
sIBUacb UTOroM aBonoumn MmHM-OBM B nccrnegoBaTtenbCKoM LEHTPE
IBM B Po4yecTepe, wtat MuHHecoTa. BnepBbie obbsaBneHa B 1988 r.

B otnnume ot TpagnuUnMoHHbiX MUHU-OBM, cuctema AS/400 nmeet
PEBOSTIOLNOHHYIO OOBEKTHO-OPUEHTUPOBAHHYIO apXUTEKTYPY, HE
3aBUCSLLYIO OT KOHKPETHOW CUCTEMbI KOMaHZ, npoueccopa. B mupe
NpPOAAaHO OKOMO MUINIMOHA MaLUWH 3TOW cepun



9BM Ha pybexe ThicaveneTun
Cepseptl

KomnaHunsa Sun Microsystems 6bisia ocHoBaHa B 1982 rogqy B cTeHax
CteHdopackoro yHnBepcuteta (SUN — Stanford University Network)

[Mnatdopma Sun SPARC koMnaHuUn xapaktepusyeTcsa 605bLLIOoN
MacLuTabnpyemMocCTblo — OT CepBEpPOB MacLuTaba npeanpuaTma oo
NepcoHanbHbIX paboymnx CTaHUMI



E@F 9BM Ha pyGexe ThicayeneTuii
I_IepCOHaJ'Ibele KOMMbKOTEPDbI

[Noctaeku [1K B 6usHec-chepe
1 NOTPEOMTENIbCKOM CErMEHTe, MIH. LLT.

80
60
40
3

2000 2001 2002 2003* 2004*
M Cdepa 6u3Heca [NoTpe6bUTeNnbCKIit CErMEHT

*llpozHo3 Uemouruk: IDC

B cepeauHe 2002 roga npon3oLusnio anoxanbHoe cobbiTne B obnactu
NHOPMAaTUKKN — BbIN NpogaH MUNAnapaHbIN NepcoHarnbHbIN
KOMMbOTEP



9BM Ha pybexe ThicaveneTun
nepCOHaﬂbele KOMMbKOTEPDbI

1 Hewlett-
g;';/ﬂe Packard
° 16%
Dell
15%
IBM
Toshiba NEC 6%

3% 3%

Bcero B 2002 r. B MMpe ObINo BbinyLweHo 6onee 123 MnH.
NepcoHarnbHbIX KOMMNbIOTEPOB, MOYTU MNOMOBMHA N3 HUX
NPUXOAUTCSA Ha OONK0 NATU KPYNHENLINX NpOn3BoguTenemn



2.12. CoBpeMeHHbIN pbIHOK OBM 1 ero cekropeb!
nepCOHaﬂbele KOMMbKOTEPDbI

HacTtonbHble komnbtoTepbl Apple iMac (2001 r.)
OTSINYAIOTCHA OPUTMHANbHbLIM AN3aNHOM



9BM Ha pybexe ThicaveneTun
nepCOHaﬂbele KOMMbKOTEPDbI

[MopTaTnBHbIe KOMMNbOTEPLI (laptop, notebook)



9BM Ha pybexe ThicaveneTun
nepCOHaﬂbele KOMMbKOTEPDbI

B Hos16pe 2002 r. koprnopauums
Microsoft oobsiBUna o Hayane
npoaak HOBOro TMna
nnaHwemHbsix 1K — Tablet
PC.
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KomnbloTep pasmepom ¢ nucT nucden bymaru
TonwmHonm 4-5 cm n Becom okorno 1 Kr cHabeH cen-
COPHbIM 3KpaHOM BbICOKOIO pa3peLleHuns,
NO3BONSAOLWNM BBOAUTb PYKOMUCHbBIN TEKCT




9BM Ha pybexe ThicavdeneTuu
KapMaHHbIe KOMMbIOTEPDbI

M PDA Palm —
epBbIM Ha PbIHOK saKoHonarens

kapmaHHbIX K (KT1K)

Bbilwen PDA (Personal MoA B Knalfncﬁ

Digital Assistant)

Newton cpupmbl Apple KOMMYHIKATOP —

(1993 r.), Ho npoekT rGpua PDA ¢

OKazaJiCA Heyaa4HbIM COTOBbIM

TenedoHOM



Cnacnbo 3a BHMMaHue!
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