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MHOOPMATUKA

icTopnyeckoe BBeJEHNE B
cneumanbHOCTb

Anb6om nnnrcrtpaunmn

[naBa 2.

SHGKTpOHHbIe BbIHNCITNTEJIbHbIE MALUNHDbI

Sinformatika.net




2.1. Pabotbl ATaHacoBa

i
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FOpnanyecknn npuopuTeT co3gaHus nepson IBM npuHagnexmt [>XoHy
AtaHacosy (Atanasoff, John; 1903-1995).

B 1939 . oH ¢ acnupanTom Knndodpopaom beppu (Berry, Clifford Edward;
1918-1963) NpuUCTYnNUI K NOCTPOMKE MalUUHbI, NpegHa3HaYeHHOW Ons
peLweHnst cuctemMbl anredbpanyecknx ypaBHeHun ¢ 30 HEM3BECTHbLIMU

(ABC — Atanasoff-Berry Calculator). [NpoekT He Obin 3aBepLueH
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2.2. Nepsaa 3BM ENIAC

[MepBaga pabotatowas IBM ENIAC (Electronic Numerical Integrator And
Calculator) 6bina cosgaHa B 1945 r. B [leHCMNbBAHCKOM YHUBEPCUTETE.
[OnunHa 26 m, BbicoTa 6 M, macca 30 T. 18 000 namn, 1500 pene,
notpebnaemasi MowHOCTb 150 KBT.
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2.2. Nepsaa 3BM ENIAC
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2.2. Nepsaa 3BM ENIAC

[xoH Moyunu, 7 TepmaH Fon» TamH | pecnep IKKepT
(Mouchly, John (Goldstine, Herman (Eckert, John Presper;
William; 1907-1980) Heine; p. 1913) 1919-1995)
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PykoBogutenu npoekta ENIAC




2.3. I'lpoeKkT poH HenmaHa
N ero Bkrag B apxutektypy 9BM

[ToHATNE «apxuTekTypa IBM» cBA3aHO C MMEHEM BblgaloLLErocd
mMatemaTuka XX ctonetusa [xoHa poH Hemmana (Neumann, John von;
1903-1957)
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2.3. I'lpoeKkT poH HenmaHa
N ero Bkrag B apxutektypy 9BM

NPEJABAPHTEJIbHOE PACCMOTPEHUE JIOTHYECKOH KOHCTPYKI[HH
3JIEKTPOHHOIO BHIYHCJHTEJNBHOTO YCTPOHUCTBA!)

A. Bepke, I'. Toademeiin, Hoe. Hedmar

1. OcHOBHbIE KOMMOHEHTHI MalllHHbI

1.1. Tak Kak 3aKOHYeHHOE YCTpoicTBO OyaeT yHHBepcaJjbHOH
BbIUHCJIMTEJIBHOI MAIUHHOH, OHO MJOJIKHO COJlepXKaTh HECKOJIbKO
OCHOBHBIX OpPraHOB, TaKWX, Kak oOpraHel apu(MeTHKH, NaMsTH, YII-
paBJieHHsl U CBS3H C onepatopoM. Mbl XOTHM, uTOObI MalwMHA Oblsia
NOJIHOCTBIO aBTOMATHUYECKOi, T. €. uToObl NOcCJie Hauajla BblYHCJAEHHH
pabora MallHHBI He 3aBHCeJa OT oneparopa. bosee 1noaHO 3TO 3a-

1.3. Boue Mbl B NpHHUMMNE yKasanu Ha ABa pas/IMUHBIX BHAA
MaMATH — MNaMsATh YHCeJ H NaMsaTh NpHKasoB. EcJsH, oaHako, npuka-
8bl MaUIHHE CBECTH K YHCJOBOMY KOAY M €CJH MalUHHA CMOXXET He-
KOTOpbIM 0GpasoM OTJIHYAaTb YMCJAO OT INpPHKasa, TO OpraH nNaMsaTH
MOXKHO HCNOJbL30BATH VISl XPaHEHUS KaK yHces, TaK M IIPHKasoB.
Koauposanue npukasos B yucJsioBoii GopMe pacemaTpuBaercs: B . 6. 3.

dparmeHTbl cTatb OH HenmaHa ¢ coaBTopamu (pyccknm nepesos)
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2.3. I'lpoeKkT poH HenmaHa
N ero Bkrag B apxutektypy 9BM

OCHOBHbIe YepTbl Krnaccnieckom qoOH-HEMMaHOBCKOW
apxuTtekTypbol 9BM

MalurHa gormKHa COCTOATb U3 CIeayrLWwmMX OCHOBHbIX
G510KOB: apMdPMETUYECKOro YCTPOMNCTBA, OonepaTuBHON
namsaTn, yCTPOUCTBA ynpaslieHnsa, yCTPOUCTBaA BBOAA,
YCTPOMCTBA BblBOAA, YCTPOMNCTBA BHELLUHEN NAMATH;

KomaHab! nporpamMmbl 4OSTKHbI XPaHUTBLCA B OnepaTUBHOM
namsaTn, OTKyada OHM nocregoBaTesnibHO BbibuparoTcs u
NCMNOMHATCA apuPMeTNIHECKMM YCTPOMUCTBOM, CUCTEMA
KOMaHA AofKHa UMETb onepaunmn ycrnoBHoM U 6e3ycnoBHOM
nepegayn ynpasneHns. KomaHabl OOMKHbI
paccMaTpuBaTbCs Kak 0bbl4HblE AaHHbIE, T.e. NporpaMmma
OO0IMKHA UMETb BO3MOXHOCTb MoanduumpoBaTtb cebs B
npouecce BblYUCIIEHUN;

KomaHabl 1 JaHHble JOMKHbI XpaHUTbCS U obpabaTtbiBaTbCs
B IBOUYHON CUCTEME CUYUCIIEHUS.



2.3. I'lpoeKkT poH HenmaHa
N ero Bkrag B apxutektypy 9BM

N3-3a pasHornacum B komaHae
pa3paboTynkoB peanusaums
npoekta doH HennmaHa B CLLUA
3aTdHynaco.

[Mepsaga OBM c xpaHumomn
nporpammon EDSAC (Electronic
Delay Storage Automatic Calculator)
6bina noctpoeHa B AHmMun B 1949 .
noa pykosogctsom Mopuca Yunkca
(Wilkes, Maurice; p. 1913).

AHIMMNUCKME y4eHble onmpanuch Ha
COBCTBEHHbIN OMbIT pa3paboTku
SJTIEKTPOHHbIX BbIYNCNUTENbHbIX
YCTPOWMCTB BO BpemMs BTopou
MMPOBOW BOMHBI

Mopuc Yunkc y matluunHbl
EDSAC. 3000 namn, O3Y
512 cnos
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2.3. I'lpoeKkT poH HenmaHa
N ero Bkrag B apxutektypy 9BM

B mecteuke bneunu-lapk (Bletchley Park) noa
JloHooHoM Bbinia opraHM3oBaHa CBEPXCEKPETHAsA
KpunToaHanutuyeckas naboparopus ans
pacLLNGPOBKN HEMELIKUX BOEHHbIX LLUNJPOB,

MCnonb3yeMbix B LUMpOBanbHON MaLLnHE
PP OIS ISIS ]}

I 20 00000 0P
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2.3. I'lpoeKkT poH HenmaHa
N ero Bkrag B apxutektypy 9BM

Mo pyKoBOACTBOM BblAatoLleroca matemaTuka
AnaHa TbropuHra Oblifia nocTpoeHa
cneunann3npoBaHHasa SNEKTPOHHas
BblyucnntenbHaa mawmHa Colossus. OHa
HacuuTbiBana 2000 pagmonamn n obpabarsiBana

25000 cums./c

AnaH TbropuHr
(Turing, Alan Mathison;
1912-1954)




2.3. [lpoekT dboH HenmaHa
N ero Bkrag B apxutektypy 3BM

AmepukaHckaa 3BM c
XpaHUMOU rnporpammou
EDVAC (Electronic Discrete
Variable Automatic Computer

Oblfia NOCTPOEHa TONbKO B
1950 .

Ona nmena 3500 namn, O3Y
1024 cnoBa no 44 buTa
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2.4. lepBble nokoneHna 3BM.
dopmumpoBaHmne nHgyctpumn SBM

[MepBas cepumnHaa 3BM UNIVAC-1 npounssoactea pupmMbl Remington
Rand (1951 r.). beictpogenctaeme 2000 on./c, O3Y 1000 cnos no 12
OEeCATUYHBIX pa3psaaos. [pogaHo 46 MawuvH no 1 MIH. 4onn. Kaxaasi.
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2.4. lepBble nokoneHns 9BM.
dopmumpoBaHmne nHgyctpumn SBM

MoLUHBIN MNYNbC pa3BuTmo nepsbix IBM gana nonyaBTtomaTunyeckas
cuctema npoTtmsoBo3gywHon obopoHbl CLLUA n Kanagel SAGE
(Semi-Automatic Ground Enviroment), cosgaHHaa B 1951-1958 rogax
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2.4. lepBble nokoneHna 3BM.
dopmumpoBaHmne nHgyctpumn SBM

[nst 06paboTkn AaHHbIX B
cucteme SAGE B
MaccayyceTckom
TEXHONOrM4YEeCKOM
NHCTUTYTE Bbina
pa3pabotaHa OBM
Whirlwind — «Buxpb».

[Moaopsg Ha nocTaBKy 3TUX
MaLLWH noa Ha3BaHUEM
(AN/FSQ-7) Bbirpana IBM.
Kaxkpaa ns 24 mawuH
nmena okoro 50 000
pagunonamn, secuna 250
TOHH 1 noTpebnsana
MEraBaTtT 3M1IEKTPO3HEPTNU
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2.4. lepBble nokoneHna 3BM.
dopmumpoBaHmne nHgyctpumn SBM
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B 1953 1. k nponssoactey 9BM obuiero HasHa4deHnsa nogkniyYmMnach
dompma IBM, BeinycTtus cepunHyto IBM-701. BeicTpooencTene okoso
10000 on./c, O3Y 2K 36-pa3psigHbix cnoa. Bcero npogaHo 19 malunH.
Ha gooto: Tomac YotcoH ctapwumnn y nynestra IBM-701
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2.4. lepBble nokoneHna 3BM.
dopmumpoBaHmne nHgyctpumn SBM

NMepBoe nokoneHue BTOpoe NoOKOseHue

‘oAbl 1951-1960 1960-1965

OCHOBHOW D NeKTPOHHasa namna TpaH3ucTop
JIOMNYECKNIN
3NeMeHT
beictpogencteune 1000 - 10 000 10 000 -1 000 000
(on/c)
TexHonomsa n JINHUKN 3a0ePXKKM, deppuToBLIE
eMKOCTb 3JIEKTPOHHO-JIY4EBbIE  MATPULUEI,
onepaTMBHOMN TPYOKK, hepputosie 10 000 - 1 000 000
namsam (CnoB) MaTpPuWLUbI

1000 - 10 000
YcTponcTtea BBoga- [NepdokapTsl, neponeH s, angpaBUTHO-
BbIBOA LmdpoBble nevyaTalowme yctponcTea (ALLMY)

MupoBsoW napk >5000 wr. (1960r.)  =>30000 wr. (1965 r.)



2.4. lepBble nokoneHna 3BM.
dopmumpoBaHmne nHgyctpumn SBM

OCHOBHbIM FTIOrM4YECKNUM
anemeHTom 9BM 1-ro
noKoneHuns boina afekTPoHHas
namna.

MalunHbl cobupanucb m3
MHOXEeCTBa OTAESbHbIX SIYEEK,
KOTOpbl€ BCTaBNSANNCH B
pasbeMbI 1 NIErKO 3aMEeHANNCH
Npu BbIXOAE N3 CTPOS
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2.4. lepBble nokoneHna 3BM.
dopmumpoBaHmne nHgyctpumn SBM

TpaH3NCTOPHbIE AYENKU
No-NpexHeMy
cobupanuce 13
OVNCKPETHbIX 3N1EMEHTOB
(pesucTopos,
KOHOEHCaTopOB)

B 9BM 2-ro nokoneHusa MecTo
paguonamn 3aHsnm
MWUHMATIOPHbIE N HAOEXHbIE
TpaH3UCTOpSI
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dopmumpoBaHmne nHgyctpumn SBM
Brnnote goo 70-x rogoB onepartnsHasa namatbe OBM cTpounach Ha
MaTpuuax u3 eppuToBbIX KomneL, BnepBble NCNonb3oBaHHbIX B OBM
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2.4. lepBble nokoneHns 9BM.
dopmupoBaHme nHayctpum 3BM

BHelwHas namate IBM nepBbIx
NMOKOSIEHUN B OCHOBHOM
OCHOBbIBasiaCb Ha MarHUTHbLIX
neHTax. bobMHbI MarHUTHbLIX NEHT
XPaHUIUCb B NIEHTOYHbIX
GubnuoTtekax
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2.4. lepBble nokoneHna 3BM.
dopmumpoBaHmne nHgyctpumn SBM
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'nanuvgcuev

[na eeoga nHdopmaunm 8 9BM
NepBbIX MOKONEHNN
ncnonb3oBanncb 80-KONOHHbIE
nepdokapTbl U 8-00POXKEYHbIE
nepdosieHThI
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2.4. lepBble nokoneHns 9BM.
dopmupoBaHme nHayctpum 3BM

[ns BeiBoga nHopmauumn na 3BM ncnonesoanucs ALY
bapabaHHOro TMna, NeyaTtarLne Ha LMPOKOU
nepopmnpoBaHHON DyMaXXHOM NIEHTE
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2.4. lepBble nokoneHna 3BM.
dopmumpoBaHmne nHgyctpumn SBM

beicTpoaencTBune — ao 1 MnH. on./c,
O3Y po 256K 64-6uToBbIX CNOB.
CtoumocTtb 10 mnH. gonn.

B aTton malwunHe BnepBble
nposBunuck Yeptbl IBM Oyayuimx
NOKOSIeHUN

Hanbonee mowHon 3BM

2 rnokoneHusa dbina
IBM-7030 Stretch (1959 r.),
YCTaHOBJIEHHAs B A4EPHOM
LeHTpe Jloc-Anamoca




2.5. MawwuHa IBM S/360 u TpeTbe nokonenne 9BM

IBM System/360 (obbsiBneHa 7 anpens 1964 r.)
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2.5. MawwuHa IBM S/360 u TpeTbe nokonenne 9BM

HekoTopble ocobeHHocTn Cuctemsl 360:

= MMKPOCXEMHas arieMeHTHasi 6a3a;

= MMKPOMNPOrpaMMHOe YyrpaBrieHueE;

= BHELLUHASA NaMATb HA MarHUTHbIX AUCKaX;
= AUCMNenHble TEPMUHAnbI;

= OTKpbITas MacliTabupyemas apxmtekTypa

Cuctema 360 1 ee KnoHbl onNnUeTBOPSIOT 3-e nokorieHne IBM.
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2.5. MawwuHa IBM S/360 u TpeTbe nokonenne 9BM

ArnemMeHTHyto baszy 3BM 3-ro
MOKOSIEHNSI COCTaBMANM
NHTerpansHble cxembl (LC)
marnown un cpegHen (CHUC)
CTEMNEHU NHTEerpaumn.

OpgHa MUKpocxema 3aMeHsina
a4yenky 9BM 2-ro nokoneHus

MwuKpocxeMbl NO3BOMNUSIN PE3KO
YCNOXHUTb KOHCTPYKLMIO
MawwuH. [Ne4yaTHasa nnara ¢
MUKpOCXeMaMu 3aMeHsna
Lenbin wkad obopyaoBaHuUs
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2.5. MawwuHa IBM S/360 u TpeTbe nokonenne 9BM

Hakonutenb Ha XXeCTKux
MarHUTHbIX ANCKaX - OCHOBHOE
YCTPOWMCTBO BHELLUHEWN NaMATHU
9BM 3-ro nokoneHusa. EmkocTb
nakeTa AUCKOB cocTaBnsna oT
7,25 po 29 Mb6anT.
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2.5. MawwuHa IBM S/360 u TpeTbe nokonenne 9BM

LleHTpanbHbIA
npoueccop
(CPU)

OnepaTuBHOE
3anoMuHatroLlee
YCTPOWCTBO

CeneKkTopHbINA
KaHarn

CeneKTopHbIn

MarHuTHble neHTbl

KaHan

CeneKTopHbI i

KaHan

MynbTUMNEKCHbIN

MarHuTHble AWCKN

BonbLwoii nHTepdelic

KaHarn

Yy vy

MoHuTop

=
%

Mnottep

Manbiii nHTepdelic

Apxutektypa Cucrtemol 360




2.5. MawwuHa IBM S/360 u TpeTbe nokonenne 9BM

Tpetse nokoneHne  HemBeproe nokosieHue
foabl 1965 -1975 1975 -1980

OCHOBHOM N1IOMMYECKUIA NC, CC BUC
3/IeMeHT

BbicTpozeiicTeue (on/c)  105-107 10°-10 8

TexHonoms M eMKOCTb deppuToBbIE [MonynpoBOAHUKOBLIE

orepaTMBHON NamsiTv MaTpuubl, 10°-107  BUC,107-10 ®
(6anT)

Yc1poncTea BBOAA-BbIBOAA  AndhaBUTHO-UMPPOBbBIE ANCMINIEN, NEYATAIOLLME
YCTPOMCTBA
MnpoBOKM NapK >300 000 wr. >1 000 000 ww.
(1975 ) (1980r)

-
P
E
>

| »
ES
-
B
-
-
-
. -

i =
-

L=

. >
-
-
-
-
-

. -
B
-
-

. >




2.5. MawwuHa IBM S/360 u TpeTbe nokonenne 9BM

Pycckoe cokpaiiieHue AHIIINHCKOE Yucno
COKpAILICHUE TPaH3HUCTOPOB

NC- unTerpanpHas SSI — Small Scale 110 64
cxema Integration

CUC — cpennss UC | MSI — Middle Scale | no 1024
Integration

BUC — 6onpmas UC | LSI — Large Scale | 7o 65 000
Integration

CbUC- VLSI — Very Large | no 500 000
cBepxboibias UC Scale Integration

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

Knaccudukauus nHTerpanbHbIX CXeM MO YMUCIy TPaH3UCTOPOB
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2.5. MawwuHa IBM S/360 u TpeTbe nokonenne 9BM

InemeHTHy 6asy OBM 4-ro nokoneHus coctasnanu 6onblune
MHTerpansHbole cxembl (BUC).
BUC aBnsetca goyHKUMOHaANbLHO 3aKOHYEHHbLIM YCTPOUCTBOM,
cofepxalim TbICAYU TPAH3UCTOPOB U OPYrNX dNEeMEHTOB



2.5. MawwuHa IBM S/360 n TpeTbe nokoneHne 9BM

INNornyeckum npogormkeHnem cmnctemesl 360 B 70-e rogpbl
ctana System/370, coxpaHuBLUas annapaTHy n
nporpamMmMHyt0 coBMecTMmMocTb ¢ Cuctemomn 360
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2.6. Paccnoenue pbiHka 3BM.
Cynep- n MmHn-9BM

fl'; ‘4 'Utu ¢ @ @' ‘.

[lepBas cynep-OBM CDC-6600
dupmbl Control Data Corporation (1963 r.)
PaspsagHocTb 64 6uTta, beicTpogencTame 3 MIH. on./c.
LleHa 6onee 10 mnH. gonn.



2.6. Paccnoenue pbiHka 3BM.
Cynep- n MmHn-9BM

MuHn-OBM PDP-8 dompmel Digital Equipment (1965 .)
PaspagHocTtb 12 6ut. O3Y 4K cnosa. beicTpoaencteue 500 Tbic. on./c.
Llena 20 000 gonn.
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2.6. Paccnoenue pbiHka 3BM.
Cynep- n MmHn-9BM

o R

|

MnHn-3BM PDP-11/70 n VAX-11/780 cdompmbl Digital Equipment
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2.7. BbiuncnutenoeHasa texHmka B CCCP

OCHOBHbIe aTansbl:
= 3apoxaeHue (1948 - 1952 roabl);
= pacuyBeT (1950-e — 1960-e rogpbl);
= nogpaxarHue (1970-e — 1980-e rogbl);

= Kpax 1 Hagexabl Ha Bo3poxaeHue (1990-e rogbl)
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. BeiuncnutenbHasa texHuka B CCCP

Cepren AnekceeBund Jlebenes (1902-1974)
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2.7. BeluncnutenbHaga texHuka B CCCP
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[lepBas otedecTBeHHasd O9BM MOCM (1951 r., Knes).
[n. koHcTpykTOp C.A. Jlebenes
6000 anekTpoHHbIX Namn, 6eicTpoaencTeue 50 on./c, O3Y 94
16-pa3psigHbIX cnosa, noTpebnsemas MolHocTb 15 kBT, 3aHMMaemad
nnowaab - 60 KB.M
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2.7. BeluncnutenbHaga texHuka B CCCP

[MepBasi nonHoMacLiTabHasd
oTeyecTBeHHast 9BM BOCM
(1952 r., Mockea, UTM u BT).
[n. koHcTpykTOp C.A.Jlebenes.

5000 namn, 6bicTpoaenctTaue 8000
on./c, O3Y 1K 39-pa3psaHbix Cnos,
M3Y 1K cno., notpebnsemas
MoLuHocTb 30 KBT, 3aHMMaeMas
nnowanb 100 kB. M

e
! »
B
>
| »
=
-
-
-
-
l »
. =
-
-
1 >
-
-
-
E
-
B
-
-
L »




2.7. BeluncnutenbHaga texHuka B CCCP

[lepBas otedecTBeHHasa cepumnHaa IBM «Ctpena» (1953 r.).
[N. koHCTpYyKTOp KO.A. BbasunneBckun, 3am. M. KOHCTpykTopa b./. Pamees

6200 namn, 60000 nonynpoBoaHUKOBbLIX anoaos. beictpoaenctene 2000
on./c, O3Y Ha noTteHuuarnockonax (43-pa3psgHble Criosa),
notpebnsemas mowHocTb 150 KBT, 3aHMMaemas nnowags 300 KB. M.
C 1953 oo 1956 r. BbINyLLEHO 7 3K3.
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2.7. BeluncnutenbHaga texHuka B CCCP

WA
AN
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CepuiiHaa OBM obuiero HasHavyeHns M-20 (1958 r.).
1. KoHcTpykTOp C.A.Jlebenes
2600 namn, O3Y 4K 45-pa3psigHbix o, bbICTpoaencTBme
20 000 on./c, B TO Bpems camoe bonbLuoe B EBpone
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2.7. BeluncnutenbHaga texHuka B CCCP

-

o /

)

Korga B 1965 r. B Tomckuin yHuBepcuTteT npuwna 3BM M-20, B
y4ebHbIX Koprnycax He HalIOCb AOCTAaTOMHO MecTa ans ee
ycTaHoBK/. MawmnHa Oblila CMOHTUPOBaHa B 34aHuUM 3aBoja
MaTteMaTnyecknx MaLluH, rae 3aHnumMmana nosioBUHY nNepBoro

aTaxka n nogsarnn.
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2.7. BeluncnutenbHaga texHuka B CCCP
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OBM BOCM-6 (1968 r.) Hanbonee MmoulHas N3 OTEYECTBEHHbLIX MALLNH 2-
ro nokoneHusi. I'n. koHcTpykTop C.A. Jlebenes
60 Tbic. TpaHanctopos, 180 Thic. Anoaos, beicTpoaencTame 1 MnH on./c,
O3Y o1 32K no128K 48-pa3psaaHbix Cros.
[Mponssogunack 0o 1987 r, Bcero BbinyLeHo 355 3K3.
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2.7. BeluncnutenbHaga texHuka B CCCP

Ncaak CemeHoBuY bpyk (1902-1974)
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2.7. BeluncnutenbHaga texHuka B CCCP

JkcnepumeHTtanbHag 3BM M-1

(1951 r., OHepreTndeckunt MHCTUTYT AH CCCP,
Mocksa)

750 3neKTPOoHHbIX namn,

obicTpogenctame 15-20 on./c.

[N. koHcTpyKkTOp W.C. BpykK

9BM M-2 n M-3, paspaboTaHHble
N.C. bpykom, Aann Ha4yano HanpasneHuto
Manbix 1 ynpasnsawowmnx mawmH B CCCP.

Ha ocHoBe M-3 B MunHcke u EpeBaHe

pa3BepHyTO Npom3eoactso OBM «MuHCK» u
«PasgaH»
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2.7. BbiumncnutenbHasa texHuka B CCCP

[Mog dompMeHHbIM «BPYKOBCKUMY» UHAEKCOM «M»
paspabaTbiBanncb 1 BbINYCKanNuUCb BbIYUCIIUTESNbHbIE
CUCTEMBI CrneuuaribHOro HasHa4yeHus.
Hanbonee MOLLHBLIM Dbl MHOrONPOLIECCOPHbIN KOMIMMEKC
M-13 (1984 r.) c 6uicTpogencTamem 48 MmrH. on./c.

[ 1. koHcTpyKkTOp M.A. Kapues



2.7. BeluncnutenbHaga texHuka B CCCP

Bawmnp Nckangaposnd Pamees (1918-1994)
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2.7. BeluncnutenbHaga texHuka B CCCP

CepuinHasa 3BM manoro knacca Ypan -1 (1957 r., HUAMM, r. [NeH3a).
[ 1. koHCTpYyKTOp B.U. Pamees.
700 anekTpoHHbIX namn. O3Y Ha marHuTHOM bapabaHe (1024 36-
pa3psagHbix cnosa). beictpogencTtame 100 on./c.
[MepBas 3BM B BocTtoyHOM YacTn CCCP, yctaHoBrieHa B TOMCKOM
rocygapctBeHHOM yHuBepcutete B 1958 .
Bcero BbinyweHo 183 wr.
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2.7. BeluncnutenbHaga texHuka B CCCP

Cewmenctso nonynposogHukosbix IBM cpenHero knacca
Ypan -11,- 14, -16 (1964-1969 roabl) UMeno yHNPULNPOBAHHYIO
apxuTekTypy, obictpogenctemne ot 45 go 100 Thic. on./c. .
KoHCTpykTOp B.U. Pamees



2.7. BbiuncnutenoeHasa texHmka B CCCP

Buktop Muxannosud [mnywkoB (1923-1982)

-
-
-
>
- 2
B
-
-
-
-
-
= =
-
=
-
-
-
-
S
=
-
= =




2.7. BeluncnutenbHaga texHuka B CCCP

B.M. [MyLwKoB oeMOHCTpUpyeT
paboty manon 9BM «[1pomiHb»

[eHepanbHbIN cekpeTapb LIK
KMNCC J1.. bpexHeB 1 YreHbl
[MonntBropo ocmaTpuBaoT IBM
«['TpoMiHb»
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2.7. BeluncnutenbHaga texHuka B CCCP

MalurHa NHXeHepHbIX
pacyetoB MUNP-1 (1966 r., K
AH YCCP, . Kues)

mena opurnHansHoe
MHOrocTyneH4aToe
nporpamMmmMHoe yrnpasneHue.
EanHcTBEHHAs coBeTCKad
MaLlluHa, KynneHHas dpupmon
IBM (1967 r.). [n. KOHCTPYKTOP
B.M.ImywkoB

MWP-2 (1969 r.)
MalumHa morna
BbIMOSTHATb
aHanuTU4ecKkue
BbIKNagKu
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2.7. BbiumncnutenbHasa texHuka B CCCP

«MuHck-1» - nepBasi n3
donpMeHHOro ceMeuncTea
6enopyccknx IBM (1960 r.)
[n. koHcTpykTOop [.I1. JlonaTto

800 namn, 2500 on./c,
doepputoBas namatb 1K 31-
ouToBbIX cnoB.. Bcero go 1964 r.
BbinyLeHo 220 wr.

[TonynpoBogHukoBas

Figgan
«MwuHCK-32» (1968 1.) —
nocneaHasl u3 ceMmencTea
«MwuHckoB». 1. KOHCTPYK- ,

- —-_-_--' ‘
Top B.B. lNpXXnankosckmn

30-35 Thic. on./c, O3Y 64K 1 =1
:{

38-pa3psa-Hoeix cnoea. [Jo —
1975 r. BbINyLWEHO 2889 , e .
9K3EeMMNMSIPOB. ‘
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2.7. BbiumncnutenbHasa texHuka B CCCP

B koHue 1960-x roooB coBeTCKOE pyKOBOLCTBO MPUHASO NpUHUMNnanis-
HOE peLUeHne O NpeKkpaweHn Npon3BOACTBA OPUTMHANbHbIX OTEYECT-
BeHHbIX OBM n passepTbiBaHMN paboT No co3gaHuto EanHon cnctemsl
9BM (EC BBM) coumnanmctndeckux ctpaH Ha base apxutektypbl IBM
System/360, a Takke Cuctembl manbix mawmH (CM OBM) Ha 6ase
apxutektypbl Hewlett Packard n PDP-11.
Ha dooto: uneHbl Nonutbtopo LIK KIMNCC Ha BbicTaBke
EC 3BM n CM 3BM (1979 .)
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2.7. BeluncnutenbHaga texHuka B CCCP

CTonKa MarHUTHbLIX NEHT
Yctponctea EC 9BM
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2.7. BeluncnutenbHaga texHuka B CCCP

9BM CM-1

9BM CM-4
(MHOYM, r. Mockea, 1976 r.)
[n. koHcTpykTOp B.H. Haymos
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2.7. BeluncnutenbHaga texHuka B CCCP

OBM 3nbbpyc-2 (1985 r.).
. koHCcTpykTOp B.A. BabasH
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2.8. MukponpoueccopHasa peBonoLms

— =

e |

7972 7574 7976 7978 7580 /98Ze.

MwuKponpoueccopHasa peBonioumd, rpaHyBsLLas
B 1978-1980 rogax, npueena K 3acTtoro U yObiTKamMm B
«HenoTtonnaemon» IBM n kpaxy KomnaHun, 3aHMMaBLLUNXCA
NMU3NHIOM M3UHPPENMOB

Puc. na knnrn I.P. '(pomoBa
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2.8. MukponpoueccopHasa peBonoLms

B 1948 r. cotpyaHukn Bell Labs Bunbam Loknun (Schockley,
William; 1910-1989), I)xoH bapauH (Bardeen, John; 1908-1991) n
Banstep bpatTteinH (Brattain, Walter; 1902-1987) cosganu nepsbiv

TpaH3ncTop (CHUMOK crnpasa).
Hobenesckas npemusa rno dpusmnke 1956 r.



2.8. MukponpoueccopHasa peBonoLms

Sheldon Roberts Eugene Klemet Victor Grinich Jay last
Julius Blank Robert Noyce  Gordon Moore Jean Hoerni

B 1955 r. Bunbsam LWoknu BepHyncs B pogHoun ropog Nano Aneto (Palo
Alto) n ocHoBan dompmy Shockley Labs Inc., npurnacms BoceMb Mosiogbix
TanaHTNUBbIX COTPYAHMKOB N3 BOCTOYHbLIX LUTATOB.

B 1957 r. «<BocbMepka npepatenen (Eight Traitors)» ywna ot Hero n
opraHusoana doupmy Fairchild Semiconductor.
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2.8. MukponpoueccopHaga peBonoums

l-

..- ? ‘.»
MocT Golde|<1\G\ateLto o B e
= o |~ = Berkeley
- - S Fn ’l].l
_‘Sem Br anﬂsco ‘e_‘_ : lga;da;d Z\

= Alameda
\%le i South San Franusco

wtel ‘ R - g@-Mateo w d

San Carlos 9 Ng\&ark . Fremont

Xerox D SR L B, T
‘ PARC . ‘Mounteun Vi iew Mﬁ

3 | ~ San Jose
Hewlett . : - 2 “Can .bell
Packard S : - S

L~

; ) mo £
Sun Apple _ Cisco s o IBM Research

Bnocnencreum YneHbl BOCbMEPKN Npoaoskanu pasberartbcs, OCHOBbIBas
NoSTyNnpOBOAHMKOBbIE KOMMaHuK BAornb 50-munbHoro yvyactka wocce 101 ot CaH
Xoce (San Jose) go CaH ®paHuucko. 3gecb obpasoBanachb YHUKanbHasl
KOHLIEHTpaUMS BbICOKOTEXHOSTOMMYHbIX MPON3BOACTB N UCCNeaoBaTeibCKUX
LEeHTPOB, NoNy4vmBLLAsa Ha3BaHUE «KPEMHUEBOW (CUITMKOHOBOW) OOMUHbIY.
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2.8. MukponpoueccopHasa peBonouus

B 1958 r. [xek Kunbwu (p. 1923) na Texas Instruments cozgan nepsyto
9KCNepuMeHTaribHY0 MHTEerpasbHy0 cxemy, cogepkatlyro 5
TpaH3nCTOpPOB. B kKayecTBe NonynpoBOAHMKOBOro Marepuana

Mcnosib30Barcd repMaHum, otTaenbHble YacTu CXeMbl COEQMHANNCH
30M10TbIMM NPOBOAHNKAMMU N CKPENSIANIUCb BOCKOM.
Hobenesckas npemusi no pusnke 2000 .
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2.8. MukponpoueccopHasa peBonoLms

TpaHaucTop

Pesuctop

ANIOMUHNEBBIN
NPOBOAHUK

YBenuyeHHasa gootorpadumd AR
NepBOW nnaHapHoM KoHTakTHas
nnowagka
MUKPOCXEMbI

B 1959 rogy PobepTt Hoinc (Noyce, Robert; 1908-1990)
paspabotan TOHKONMNEHO4YHY0 (NaHapHYH) TEXHOMOMMIO
NHTErpanbHbIX CXEM Ha OCHOBE KPEMHUS C antoMUHUEBBLIMA
NPOBOAHNKAMMU
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CoBpeMeHHast MHTerparnbHas cxema COAEPXUT MHOIME ThICAYN
CTPYKTYPHbIX 35IEMEHTOB, pa3MeLLeHHbIX Ha HECKOJSTbKNX
CBEPXTOHKMX CMOSIX pas3fnYHbIX MaTepuarnos (MeTanna,

N30NNPYIOLLIEr0 OKUCIa, NONynpoBOAHUKA).
doTorpapus ¢ anNekTPoHHOro Mmnkpockona. LWupuHa
npoBoASLLMX antoMUHMEBBIX rnonocok 0,1-0,2 MnukpoHa



2.8. MukponpoueccopHasa peBonoLms

PaspaboTka yepTexa 00bLLION MHTErpanbHOMN CXEMbI
npeacTaBnsieT cobon CNOXHbIWM N ANUTENbHBIN MPoLEeCC.
Tononorust MMKpPOCXeMbl siIBRSieTCA 06 bEKTOM aBTOPCKOro npaea
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2.8. MukponpoueccopHaa peBonoums
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[1pon3BOACTBO MHTErpasbHbIX CXEM OCHOBAHO Ha
dooTonutorpadpunyeckom npouecce. Ha kaxagbin CNonu MUKPOCXEMBbI
COCTaBNsETCS OTAENbHLIN YEPTEXK,
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2.8. MukponpoueccopHasa peBonoLms
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Ha OCHOBE KOTOPOro roToBATCS POTOLLAONOHbI ANA
dopMMpOBaHUSA SNEMEHTOB JAHHOIO Cros
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2.8. MukponpoueccopHasa peBonoLms
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[Mpouecc maccoBOro U3roToBeHNSI MHTErparsibHbIX CXeM Ha4YMHaeTCs C
N3roTOBIIEHNSA KPEMHMEBLIX NOASIOXEK. CIINTOK CBEPXYNCTOrO KPEMHUA
anameTtpom 10-15 cm pacnunueBaeTcs Ha NNacTUHbI, HA KaXXOoW N3 KOTOPbIX
OyneT BblpalimBaTbCA HECKOSIbKO COT MUKpOcxeM. [1nacTuHbl
NOKpbIBAOTCA crioemM pOTOHYBCTBUTENBHOW 3MYIIbCUN.
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2.8. MukponpovueccopHasa peBonoLms

%____

C nomMoLbio POTOYMEHBLLUNTENA AenatoTCa MUKPOCKOMUYECKNE OTNeYaTKu
doTowabnoHOB Ha NOKPbLITYIO 3MYIIbCUEN NOANOXKY. 3aTBEpAEBLLAA B
CBETSIbIX MeCTax 3MYJIbCUA OCTAETCs Ha NOBEPXHOCTM NNaCTUHbI NOCIe ee
NPOMbIBKM, OHA CO34a€eT MacKy 419 COOTBETCTBYHOLLEN CcTaaumn
A dy3noHHOro npotecca.
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2.8. MukponpoueccopHasa peBonoLms

OCHOBHOWN TEXHOMNOIMYeCcKnin npouecc nponcxoauTt B Andoy3noHHOM
Kamepe, Kyaa noMeLlarTcsa NoafoXKn, U Kyaa no odepenmn B COOTBETCTBUM
C TEXHONOrMewn nogarTcs ropsyne rasbl U napbl MeTannos. Bo3oencteys Ha

He3alMLeHHble OTO3MYSIbCMEN YHACTKM NMACTUHbI, OHW HaNbINST U

BbITPaBANBAOT PUCYHOK OTAESbHbIX CI1I0eB, NOCTENEHHO HapallumBas

CTPYKTYPY MUKPOCXeMbl. TEXHOMNOrMYeCcKUin NpoLecc CoOa4epXUT HECKOMbKO
OECATKOB CTaaum U MOXET npogosmkatbcs bonee mecsua.
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2.8. MukponpoueccopHasa peBonoLms
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2.8. MukponpoueccopHasa peBonoLms
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[MepBbI Mukponpoueccop Intel-4004 (1971 r.).
PaspsagHocTb 4 6uta, TakToBas Yyactota 108 kl'u,.
Yncno tpaH3uctopos 2250

XXXRR




1972 roa: NepBbIN
8-61TOBbIN MUKPO-
npoueccop Intel
8008. Hucno
TpaHaucTopos 2500
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1974 rop: 8-6utoBbLIN
MuKponpoueccop Intel
8080. Yucno
TpaH3uctopos 5000
OTOT npoueccop cran
cTaHgapToM ans
nepBoro rnokosieHusa MK

2.8. MukponpoueccopHasa peBonoLms

1978 roa: 16-6uTOBLIN
MUKponpoueccop Intel
8086-8088. Yncno
TpaH3uctopos 29000.
MpumeHeH B IBM PC. Cucrema
KomaHa x86 ctana
ctaHgaptHon ansa MK
crneayroLmnx NOKOSIEHUN Ha




2.8. MukponpoueccopHasa peBonoLms

O61bem npomsBoacTBa
MUMKPOMNpoLIEeCcCopoB,
(TbIC. LUTYK)
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2.9. lNosiBneHne n pasButne nepcoHanbHbix OBM
[lepBbIn KOMMepYecknn MukpokomMmnbtoTep Altair-8800

Albuquer.que

[lepBbIl KOMMEPYECKUI NEPCOHANbHbIN
KOMNbOTEP Obi BbiNyLWEH HEGONbLLIOW PrUpMOoNn
MITS (Micro Instrumentation and Telemetry
Systems) B ropoge Anbbykepke, 0CHOBaHHON
6biBLLMM neT4Ynkom 3aom Pobeptcom (Roberts,
Edward; p. 1941). ®upma npounssogmna Habopbl
aetanen ans pagnoynpasndeMblX Mogenemn u
KanbKynaTopbl.



2.9. lNosiBneHne n pasButne nepcoHanbHbix OBM
[lepBbit KOMMEPYECKNN MUKPOKOMILIOTEP

=7 ALTAIR 8800 COMPUTER

T AT ey
R S

[MepBbin NnepcoHarnbHbIM KomnbloTep Altair-8800 donpmbl MITS (1975 1.).
Mukponpoueccop Intel 8008, TakToBast yactoTta 500 Kl u,
O3Y 256 6anT, ueHa 439 gonn.B cobpaHHomMm Buae n 397 gonn. B BUae
Habopa getaneu
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2.9. lNosiBneHne u passutnue nepcoHanbHbix OBM
[lepBbit KOMMEPYECKNN MUKPOKOMILIOTEP

OcHoBy apxutektypbl Altair-8800 coctaensiet 100-koHTakTHasa obuwagd
lwnHa S-100, K KOToOpOoW NOAKNKYAaTCA CbEMHbIE MOAYNN. JTa
apxXuUTeKkTypa ctana BrnocneacTBum Kraccu4eckon
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2.9. lNosiBrneHne v pasButue nepcoHanbHbix OBM
[lepBbIk KOMMEPYECKUN MUKPOKOMMBbIOTEP

Peknama komnbtoTepa Altair-8800 6binia onybnnkoBaHa Ha
obnoxke siHBapckoro (1975 r.) Homepa pagnontobuTenbCKoro
XXypHana «Popular Electronics»
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2.9. lNosiBneHne n pasButne nepcoHanbHbix OBM
[lepBbit KOMMEPYECKNN MUKPOKOMILIOTEP

[MpouynTas B Ha4varne sgHBap4
1975 1. XXypHan, aBa CTyaeHTa
n3 boctoHa lNon Annex (Allen,
Paul; p. 1954) n bunn l'entc
(Gates, William; p. 1955)
npegnoxunun MITS ceowu ycnyru
no paspaboTke KoMnunsaTopa c
A3blka Basic

Ha 8 ataxe atoro 3gaHua B Anbbykepke
pacnonarancg nepsbin opuc
obpasoBaHHOW MK koMmnaHum Microsoft
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2.9. lNosiBneHne n pasButne nepcoHanbHbix OBM
[MepBoe nokoneHne nepcoHanbHbix 9BM

[MepBoe nokosneHue MK (1996-1980 rogbl) ocHOBbIBANoCh Ha
8-pa3psaaHbIx Mukponpoueccopax intel-8080 mnnu Zilog-80. Cpeau
MHOXXECTBa NPOon3BOANTENEN BbIAENANUCL KaHaackas oupma
Commodore n amepukaHckas Tandy Radio Shack. O6bem npogax
Nn3Mepsncs gecsaTkamm TbiCAY 9K3eMMNISIPOB

PET donpmbl TRS-80 cpupmbl Tandy
Commodore Radio Shack
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2.9. lNosiBneHne u passutnue nepcoHanbHbix OBM
[MepBoe nokoneHne nepcoHanbHbix 9BM

[Ona nomawHero npumeHenusa dmpma Sinclair 8 1980 r.
BoinycTuna MK Spectrum, nogknovyaemMbin K 06bIMHOMY
TeneBnsopy 1 6bITOBOMY MarHUTOOOHY



2.9. lNosiBneHne n pasButne nepcoHanbHbix OBM
deHomeH Apple

CtuB [xobc (Jobs, Steve; p. 1955) u Ctue BosHsk
(Wozniak, Steve; p. 1950) — ocHoBaTtenun komnaHun Apple
Computer (1976 1.)
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2.9. lNosiBneHne n pasButne nepcoHanbHbix OBM
deHomeH Apple

[lepcoHanbHbIM KoMNbloTEP Apple-1 (1976 T.)
Mwukponpoueccop MC6502. LleHa 666,66 gonn.
[MpogaHo 200 aka.
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2.9. lNosiBneHne u passutnue nepcoHanbHbix OBM
deHomeH Apple

Apple-2 (1977 r1.)
Mwukponpoueccop MC6502, O3Y 4 K6, N3Y 16 Kb, ueHa 1300 gonn.
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2.9. lNosiBneHne n pasButne nepcoHanbHbix OBM
deHomeH Apple

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

MIH. $

1007
90°
80
707
60
50
40°
307
201
107

0
1977 1978 1979 1980
PocT noxogos dompmbl Apple B nepBble rogbl.

B 1983 . poxoakl coctasunm 983 MnH. gonnapos
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2.9. lNosiBneHne n pasButne nepcoHanbHbix OBM
B vrpy Bctynaet IBM

Boca Raton, wrtat ®nopuaa. 3aecb B 00CTaHOBKe
rMyOOKOM CEKPETHOCTU KOMaHAOM N3 12 MHXEHEPOB
IBM noa pykosoacteom dununna ([JoHa) ScTpunoxa
(Estridge, Philip D. (Don); 1937-1985) cosnaBancs
nepsbin IBM PC

B aBrycte 1981 r. doupma IBM BbliLa Ha pbIHOK NEPCOHarIbHbIX
KOMMboTepoB, co3aas 16-paspsgHbin K BToporo nokonexnus IBM PC.
Mwukponpoueccop Intel 8088 4,77 My, O3Y 64 K6, NM3Y 40 K0,
dononnun-gunck 5”, ueHa 3000 gonn.
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2.9. lNosiBneHne n pasButne nepcoHanbHbix OBM
Btopoe nokonenune NK. KnoHsl IBM-coBmectnmbix 9BM

[MepBbIM NOPTaATUBHbLIN
komnbtoTep Compaq (1982 r.)
C aTOro KOMnbOTEPA HA4Yarnochb
nponssoacTeo krnoHos IBM PC.

i8088 4.77MHz, 128KB RAM,
MOHOXPOMHbIN MOHUTOP 97,

Y{Tﬁ Bec 14 «kr, uenHa 3000 gonn.

OOI\L

100
90
80
70
60
50
40

30 ’
Oons IBM Ha pblHKe fﬁ EIV _1_

nepcoHalribHbIX KOMIMbOTEPOB 0

[]

1881 1982 1983 1984 1985 1986 1997 1998 1888 1999
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2.9. lNosiBneHne n pasButne nepcoHanbHbix OBM
Btopoe nokonenune NK. KnoHsl IBM-coBmectnmbix 9BM

OcHoBHble oTnnyng IBM PS/2;

= HoBasa wmnHa MCA (Micro
Channel Architecture);

= TMOKNEe ANCKM HOBOTIO
doopmara 3,57

= HOBbIN CTaHOapT
rpadpmnyeckoro MOHUTOPA;

= yCOBepLUEeHCTBOBaAHHAA
TEXHOJIONNA NeYaTHbIX nnart

CemMencTBO nepcoHarnbHbIX KoMmnbioTepos IBM PS/2 (1987 1.)
pa3spabaTbiBanoch C Lenbio n3baBuUTbCS OT KOHKYPEHLIUK CO
CTOPOHbI KITOHMEWKepOB
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2.10. INpobnembl YenoBeKo-MaLLIMHHOIO NHTepdenca
PaboTtbl [lyrnaca QHrensbapTa

PaboTbl No nsydeHnto npobnem YyernoBeko-
MaLlMHHOIO MHTepdenca Bennchb ¢ KoHua
1950-x rogoB B SRI (Stanford Research
Institute) nog, pykosoacteom [lyrnaca
OHrenbbapTta (Engelbart, Douglas, p. 1925). B
1964 r. Tam 6bina n3obpeTeHa KoMMbloTEPHas
MblILLUb.
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2.10. INpobnembl YenoBeKo-MaLLIMHHOIO NHTepdenca
PaboTtbl [lyrnaca QHrensbapTa

90-MUHYTHBIM OOKNag JHrenbbapTa Ha
KoH(epeHunn B CaH-OpaHLMCKO OCEHBIO
1968 r. BoLlen B UCTopuo MHpopmMaTukn. Ha
HEM COCTOSISICA MUPOBOW OEBIOT MbILLN,
NHTEPaKTUBHOW PaboTbl C TEKCTOM U
TeneobpaboTkm Ha paccTossHUKM 65 KM No
CBY-pagmonunHmn.

JlaGopatopus SRI
B MeHno [Napk




2.10. INpobriembl YenoBeKO-MaLUMHHOIO NHTEpdenca
[MpoekTbl PpupMbl Xerox

B 1970 rogy kopnopauusa Xerox opraHusoBana nccriegoBaTenbCKum
ueHTp PARC (Palo Alto Research Centre), B koTopom
CKOHUEHTpupoBana Hay4Hble CUslbl MMPOBOrO Kracca.

BrnocneactBuu 3geck 6b1r1n M300peTeHbI Nla3epHbIN NMPUHTEP,
Ethernet, pacTpoBbin ancnnen, rpadomnyHecknit NONbL30BaTENTbCKUN
nHTepdenc, umdposaga nonmrpadpusa, 06bLEKTHO-OPNEHTUPOBAHHOE
nporpaMmmMmmpoBaHue n ap.
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2.10. INpobriembl YenoBeKO-MaLUMHHOIO NHTEpdenca
[MpoekTbl PpupMbl Xerox

AnaH Ken (Kay, Alan; p. 1940) JKCnepuMeHTanbHbIN
— pykoBoauTens npoekta Alto kKomnbtoTep Xerox Alto (1973 r.)
MOXET cUMTaTbCs NEPBLIM
nepcoHasnbHbIM KOMMbLIOTEPOM
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2.10. INpobriembl YenoBeKO-MaLUMHHOIO NHTEpdenca
[MpoekTbl PpupMbl Xerox

SHwatwate aBixh with eoch of my alwments or e avpwent .
rermitng weiear e v dellndiom n-c o . BAesr with
eollontiwn. Coevride :-)‘1 s s ondar no e i, A o et
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[ padomyecknin oKOHHbIM MHTepenc komnotoTepa Alto
oTnunyarncs npocToTon U UHTYUTUBHOW MOHATHOCTLIO.
B ero tectupoBaHun npuHumMmanu y4yactue rpynnbl geteun



2.10. INpobriembl YenoBeKO-MaLUMHHOIO NHTEpdenca
[MpoekTbl PpupMbl Xerox

Pa3paboTaHHbIn Ha ocHoBe Alto
cepumnHbin komnbetotep Star-8010
npeaHasHavanca anst odpucos n 6bin
oYeHb yaoOHbIM ANnst Nofb3oBaTens, Tak
KakK Ha ero aKkpaHe moaenuvpoBanach
obcTaHOBKa KOHTOPbLI C JOKYMEHTaMMU,
KapTOTEYHbIMU SLLIMKAMN, MYCOPHOWN
KOP3WHOM U T.M.

OpgHako ero ueHa He onyckanacb HMxe
16000 gonnapoB 1 npogaxu obinn
HeBenukn. NocTeneHHO BECb NPOEKT
co3gaHuns opyXeCTBEHHOro KoMrboTepa B
dompme Xerox npuiien B ynagok
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2.10. INpobriembl YenoBeKO-MaLUMHHOIO NHTEpdenca
Apple 6epeT peBaHLLU

Komnbtotep Apple Lisa (1983 r.) Obin1 paspaboTtaH Ha OCHOBE NOEN,
peanni3oBaHHbIX B nNpoekTe Xerox Star. O3Y 1 M6auTt, BuH4ecTep 5 MbanT,
teHa $10000. Bcero 6b1no npogaHo 15000 aka.
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2.10. INpobriembl YenoBeKO-MaLUMHHOIO NHTEpdenca
Apple 6epeT peBaHLLU

Kommepueckasa Heyoada npoekTta Lisa He obeckypaxuna gompmy,
OHa pelunna ot4yasiHHo 6bopoTbcesa ¢ 3acunbem IBM PC.

B auBape 1984 r. B nepepbiBe TpaHcnaumm Cynepkydka no
amepukaHckomy dyTbony 6611 NokasaH BUAEOCHOXKET C peknamomn
HOBOro KomMnbioTepa upmbl Apple.

45-cekyHOHbIN Knun ctoun 1,6 MnH. gosnn., KpomMe Toro dompma
3annatuna 500 Teic. gonsn. 3a MUHYTY 3PUPHOIO BPEMEHM.

Knun 66111 noka3aH TonbKo oAnH pas.

B 1995 rogy oH Obin 06baBNeH Ny4ywnM peknaMmHbIM pOrIMKOM 3a
50 neT TeneBmnaeHnd



2.10. INpobriembl YenoBeKO-MaLUMHHOIO NHTEpdenca
Apple 6epeT peBaHLLU

CloXKeT ponuka OCHOBaH Ha accoumauusix co 3HaMEHUTbIM POMaHOM-
aHtnytonunen [xopmxka Opyanna (Orwell, George) «1984 rog» n
OLOHOMMEHHbIM punbmoM. PomaH Obint HanncaHd B 1948 roay, oH
pasobnadan ToTanutapmam n eguHoMblicrine ctanuHckoro ctposa B CCCP,

BeckoHe4yHasi KONOHHa oAeThIX B cepoe 6e3nunkux noaen naet no
NOA3EMHOMY TYHHENI0, yBellaHHOMY Tenesusopamu. CribilleH 3BYK
LIapKaloLLMX LLIaroB.
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2.10. INpobriembl YenoBeKO-MaLUMHHOIO NHTEpdenca
Apple 6epeT peBaHLLU

Jltogn B cepom 3anonHAKT OrpoMHbIn 3an. VX nuua nuieHsbl
BblpaXX€HNS, OHM HAaNOMMHAKOT Macku. 3a KagpoM 3BY4UT rofnioc opartopa:

«...A garden of ideology where each one can bloom, secure from the
pests of contradictory forces...»

«...Cag ngeonoruu, rae Kaxablh MOXET LBECTU, Haxo4siChb B
6e30MacHOCTM OT YyMbl YyXKObIX CUM...»



2.10. INpobriembl YenoBeKO-MaLUMHHOIO NHTEpdenca
Apple 6epeT peBaHLLU

[0onoc pasgaeTcsi C OrpOMHON0 KOMMbKOTEPHOrO, 9KpaHa, 3aHMMaloLLLEero
BCIO CTeHy 3ana. Ha akpaHe nuuo bonbluoro bpara - gukratopa,
aepxallero Hapoa B NOBUHOBEHUN U HABSA3bIBAKOLWENO eMY eVHbIN
obpa3s MbILLEHUS:

«...We are one people...with one will. One resolve. One cause...»
«...Mbl oanH Hapona, ¢ ogHow Bonen. OgHo peweHue. OgHa NpuynHa...»

-
-
=
Ed

-

B
=
-»

.

-

-
o
-
- =
-
=4
-
-»

-
-
-

L.
-
- =
-
=




2.10. INpobriembl YenoBeKO-MaLUMHHOIO NHTEpdenca
Apple 6epeT peBaHLLU

Ho BOT B 3an BpbIBaeTcs 6eryHba. Ee apkasd BHELLHOCTb PE3KO
KOHTPACTUPYET C cepon TONMNown, Ha rpyan ambnema pupmel Apple 1
PUCYHOK KnasuaTypbl. B pykax y >XeHLUWHblI MOMNOT Ha ONTIMHHOW PYKOSATKE.
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2.10. INpobriembl YenoBeKO-MaLUMHHOIO NHTEpdenca
Apple 6epeT peBaHLLU

3a BeryHbemn roHMTCca cTpaxa B LuremMax ¢ opyxuem. XKeHLmHa
npoberaeT Yepes BeECb 3asl, packpy4ymMBaeT MOMOT...
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2.10. INpobriembl YenoBeKO-MaLUMHHOIO NHTEpdenca
Apple 6epeT peBaHLLU

...n B TO Bpewms, Korga bonbuwon bpart ¢ nagpocom Npon3HOCUT:

«...but we will bury them with their own confusion... We Shall Prevail!» -
«... HO Mbl MOXOPOHUM KX K NX cobCcTBEHHOMY CThIAy. Mbl nobegnm!y,

C KPUKOM BpocaeT MOMoT B OrpOMHbIN 3KpaH MOHMUTOpa
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2.10. INpobriembl YenoBeKO-MaLUMHHOIO NHTEpdenca
Apple 6epeT peBaHLLU

On January 24"
ple Computer will introduce
Macintosh.
nd You’ll see wh
be like “1

3KpaH B3pbIlBa€TCA, JMOOAN LUENEHEKT OT yXaca.

B kagp Hanon3awT CTPOKM peknambl, KOTOPYH YMTaET OAUKTOP.

[na npocmoTtpa knuna 3anyctute goann 1984.apple_ad.mov
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2.10. INpobrembl YenoBeko-MalLMHHOIo nHTepdenca
Apple 6epeT peBaHLLU

[MepcoHanbHbIM KoMnbloTeEP Apple Macintosh (1984 r.) 6bin CKOHCTPYMpoOBaH
B BUAe MOHOO0oKa, MMen BbICOKOKAYEeCTBEHHYIO rpaduky, 3BYK, CETEBYIO
KapTy, ynpasnsncs rpaguyeckon onepaunoHHon cuctemon MacOS. Npwu

ueHe $2500 3a nepsbIt e rog obino npogaHo 250 000 aka3.




2.10. INpobriembl YenoBeKO-MaLUMHHOIO NHTEpdenca
Apple 6epeT peBaHLLU

bnarogapsa kommepydeckomy ycriexy Macintosh, donpma Apple Bbilwna B
1984 r. Ha BTOpOEe mecTo no npogaxe K (1,8 mnpa. oonn.) nocne IBM (8
Mnpa. gonn.). Ha doto: wrab-keapTupa komnaHum B KynepTmHo
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2.10. INpobriembl YenoBeKO-MaLUMHHOIO NHTEpdenca
Apple 6epeT peBaHLLU

B 1985 roay, Ctune [xxo6¢, ocHoBaTens Apple Computer, HeoXXuagaHHO
NOKMHYN ee, co3nas HoByto kKomnaHuo NeXT Inc.
B 1988 r. 6bin1 BbINyLEH OpUrMHanbHbIA NepcoHarnbHbin KoMmnbtoTep NeXT
B BUAe YepHoro kyba co CTopoHom B ognH doyT. [loTepneB KOMMEPYECKYHO
Heyaoady, B 1996 r. [xobc BmecTe ¢ NeXT Inc. BepHyncs B Apple
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2.11. HanpaBneHnsa pas3BuUTns BblMUCIIUTENBHOW
TEXHUKMN

Pa3Butne anemMeHTHOW 6a3bi:

* YMEHbLLUEHNE Pa3MEPOB ANEMEHTOB;

* YBENUYEHMNE TAaKTOBOW YaCTOTh!.
CoBepLUEHCTBOBAHMNE apXUTEKTYPBI:

* YBENIMYEHNE PA3PALOHOCTH;

 ABMXeHne B CTOpoHY RISC;

* YCINOXHEHNE apXUTEKTYPbI NpoLeccopa;

* MHOTONPOLIECCOPHbIE KOHUTrypaLum

HanpaBneHus pa3BuTHs NPOLIECCOPOB
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. HanpaBneHuns pa3BuUtusa BblYUCITUTENBHOMN

TEXHUKU

lNon
BbIMyCKa

TakroBas Yucno

Fadpal; 4YacToTa,
HOCTb

Ml

MpoexmHan
TpaH3w- HOpMa,
CTOpOB MKM

Mpoueccop

1978
1982
1985-1992
1989-1994
1993-1997

1995-1997

1997-1998
1998-2002
1999-2002
2000-2002
2001

2002

iI8086

180286
iI80386
180486

P5 (Pentium)

P6 (Pentum Pro)

Pentum I
Celeron
Pentium llI
Pentium 4
ltanium
ltanium 2

16 5
16 6-12
32 16-33
32 25-100
32 60-233

32 150-200

32 233-450
32 266-2200
32 450-1200
32 1400-3000
64 733-800
64 900-1000

29 TbIC. 3
134 TlIc. 1,5
275 1IC. 1,5-1,0
1,2 mnH. 1,0-0,6

0,8-0,35

0,6-0,35
0,25-0,18
0,25-0,13
0,18-0,13
0,18-0,13
0,18
0,18

3,1 MnH.

5,5 MnH.

7,5 MAH.
18,9 mnH.
28 MIH.
55 mnH.
25 MnH.
220 MANH.

JBonounsa Mmkpornpoeccopos Intel




2.11. HanpasneHunsa pa3BuUTns Bbl4UCIIUTENBHOU
TEXHUKMN

100 000 000 |

IBanium

10 000 000

P enium

1 000 000

180486

|
100 000 -~ 180286

10 000 /J/( i8086
+m 1 |i4004

1 000 |
1970 1975 1980 1985 1990 1995 2000

3akoH Mypa (1968 r.): yucno aneMeHTOB Ha 4vune
yaoBamBaeTcd Kaxable 1,5 roga
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2.12. CoBpeMEHHbIN pbIHOK OBM 1 ero cektopbl

Cvnep-
CreynanbHble KomnbloTepbl o6LLero HasHauyeHns ynep
KOMMbIOTEPbI KOMMbIOTEpPbI

N
4

| 7’
CpenHero knacca Beicooro |
YPOBHSI pea kiacca | Cymepcepsepbl

HayvanbHoro

() Paboudve cTaHWn

) [MepcoHanbHble KOMMLIOTEPbI

¥

)
|
|
|
| CepBepbl
|
|
|
1

=)
:iKapMaHHble (palmtop) komnbloTEPLI

CeTeBble TepMUHaNbI

200 500 1 2 2 10 20 20 100 200
TbiC ThIC ThIC ThiC ThiC ThiC ThiC ThIC

yHI/IBepcaJ'IbeIM MHTEerparibHbIM NokKasaresfieM OTHeECEHUA KOMIMbOTEpPA
K TOMY UITN NHOMY CEKTOPY MOXET CITY>KUTb €ro LeHa



2.12. CoBpeMEHHbIN pbIHOK OBM U1 ero cektopsbl
CynepkomnbloTeps!

C koHua 1970-x oo nepson nonosuHbl 1990-x rogoB NMOEpPCTBO Ha
PbIHKE CyrnepKoOMMbloTEPOB yaepxmBana domnpma Cray, HO B KOHLE KOHLIOB
OHa CTOSIKHynacb ¢ 60nbWMMmN OMHaAHCOBBLIMKU Npobrnemamu 1 obina
KynneHa Silicon Graphics Incorporated (SGl).

Ha doto: komnbtotep Cray-1 (1976 1.)

-
=
B d
e
-
=
=
- -
-
-
-
. =
-
- =
-
= =
=
- -
-
-
-
e
-
-
-
= =




2.12. CoBpeMEHHbIN pbIHOK OBM U1 ero cektopsbl
CynepkomnbloTeps!

BecHon 1997 r. cneymanbHO
NOCTPOEHHbIN O 3TOro cynep —
komnbtoTep Deep Blue domnpmel IBM
(BblcoTa 2 M, Mmacca 1,4 T) co c4eToMm
3,5:2,5 Bblurpan marty y 4YemrnmoHa
Mupa no waxmaram [appu
KacnapoBa
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2.12. CoBpeMEHHbIN pbIHOK OBM 1 ero cektopbl
CynepkomnbloTeps!

PentuHr cynepkomnbiotepos Top-500 B
2002 r. Bosrnasun Earth Simulator,
NOCTpPOeHHbIN kKopnopaunen NEC ans
NHCTUTYTa HayK O 3emMsie B ropoge
Nokorama (AnoHus).

Earth Simulator coctont 13 640
BbIMUCINUTESNbHbBIX MOAYNEN, KaXabli
coaepXuT 8 npoueccopoB. TeopeTnyec-
KM MaKCUMYM MPOnN3BOAUTENBHOCTU
cynepkomMnbloTepa coctaenset 40
TFLOPS. Cuctema nmeet 10 T6ant
onepaTtnBHOM NamATn.

CynepkomMnbloTep paboTtaet noa
ynpasrneHnem onepaunoHHON CUCTEMBI
Super-UX Unix, paspabotaHHon NEC.
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2.12. CoBpeMEHHbIN pbIHOK OBM 1 ero cektopbl
CepBepbl

Apyrue ; Hewlett-
1334; 29% Packard;

___/ 1385;31%

NEC; 103;

50/, Dell; 851;

18%
IBM; 657,

14%

[MponssoacTteo cepepos B 2002 rogy (ThiC. WIT.)



2.12. CoBpeMEHHbIN pbIHOK OBM 1 ero cektopbl
CepBepbl

=)

M

I::——,_ l :
§ e

L ——

gt W W

ManHdppeinm IBM S/390 — Cepsep Superdome pupmbl
NPOAOIMKEHNE NUHUN Hewlett Packard
S/360-370

CepBepbl MacwiTaba npegnpuaTms
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2.12. CoBpeMEHHbIN pbIHOK OBM 1 ero cektopbl
CepBepbl

IMnumna cepeepos IBM AS/400 (coBpeMeHHOEe Ha3BaHue iSeries)
siBUacb UTOrom asontoumn MmHN-OBM B nccnegoBaTenbCKOM LIEHTPE
IBM B PouecTtepe, witat MnHHecoTta. Brnepsble o0bsiBneHa B 1988 .

B otnnune ot TpagmumoHHbIX MUHU-OBM, cuctema AS/400 nmeet
PEBOMIOLMOHHYIO OO bEKTHO-OPUEHTUPOBAHHYIO apXUTEKTYPY, He
3aBUCSLLYIO OT KOHKPETHOW CUCTEMbI KOMaHZ, npoueccopa. B mupe
Npo4aHO OKOMO MUSINIMOHA MaLUWH 3TOWN cepun
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. CoBpeMeHHbIV pblHOK OBM 1 ero cektopsbl
CepBepbl

KomnaHmnsa Sun Microsystems bbifia ocHOBaHa B 1982 rogy B CTeHax
CteHdoopackoro yHusepcuteta (SUN — Stanford University Network)

[Mnatdpopma Sun SPARC koMmnaHum xapaktepumsyeTtcst 60bLLION
MacLuTabnpyemMocCTbo — OT CepBepPOB MacwTaba npeanpusaTns oo
nepcoHarbHbIX paboymx CTaHUMI



2.12. CoBpeMeHHbIN pbIHOK OBM u ero cektopsl
[lepcoHanbHble KOMMNbIOTEPDI

[octaBku [1K B 6u3Hec-chepe
1 NOTPEOUTENBCKOM CErMEHTE, MITH. LLT.

2000 2001 2002 2003* 2004*
M Cdepa 6UsHeca loTpetuTeNbCKUit CErMEHT

*llpoeHo3 Uemoyruk: IDC

B cepeauHe 2002 roga npoun3oLwuso anoxanbHoe cobbiTne B obnactu
NHOPMATUKN — BbIN NpogaH MUNnapaHbIn NepcoHasrbHbIN
KOMMbOTEP
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2.12. CoBpeMeHHbIN pbIHOK OBM u ero cektopsl
[lepcoHanbHble KOMMNLIOTEPSI

Hewlett-
Packard
16%

Hpyrue
57%

IBM
Toshiba NEC 6%

3% 3%

Bcero B 2002 r. B Mupe ObIno BbinyLeHo 6ornee 123 MnH.
NepcoHasnbHbIX KOMMNLIOTEPOB, MOYTM NOSIOBUHA N3 HUX
NPUXOOMUTCS Ha OO0 NATU KPYNMHENLIMX Npon3BoauTenemn



2.12. CoBpeMeHHbIN pbIHOK OBM u ero cektopsl
[lepcoHanbHble KOMMNbIOTEPDI

HacTtonbHble komnbtoTepbl Apple iMac (2001 r.)
OTNNYaTCA OpUrMHasribHbIM AU3anHOM
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2.12. CoBpeMeHHbIN pbIHOK OBM u ero cektopsl
[lepcoHanbHble KOMMNbIOTEPDI

[MopTatmBHble KoMmnbloTepsbl (laptop, notebook)
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. CoBpeMeHHbIN pbIHOK OBM 1 ero cektopbl
[lepcoHanbHble KOMMNbIOTEPDI

B Hos16pe 2002 r. koprnopauus
Microsoft o6bsiBMna o Ha4dane
npoAdaxk HoOBOro TMna
nnaHwemHbix 1K — Tablet
PC.

KomnbloTep pasmepom ¢ INCT nucyen dymaru
TonwmHon 4-5 cm n Becom okono 1 Kr cHabXXeH ceH-
COPHbIM 3KpPaHOM BbICOKOIoO paspeLleHuns,
NO3BONSAOLNM BBOOUTb PYKOMUCHbBIN TEKCT
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2.12. CoBpeMEHHbIN pbIHOK OBM 1 ero cektopbl

[lepBbIM Ha PbIHOK
kapmaHHbIX 1K (KT1K)
Boiwen PDA (Personal
Digital Assistant)
Newton donpmbl Apple
(1993 r.), Ho npoekT
oKasarcs Heyga4yHbIM

KapmaHHble KOMMNboTEepb!

PDA Palm —
3akoHoaarternb

Mop, B Knacce
KIMK

KomMmyHukatop —
rmépua PDA ¢
COTOBbIM
TenegoHom




