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IpeBHMe cpeacTBa cyeTa

Koctu ¢ 3apybkamu
(«BECTOHMLKaA KOCTb», Yexuns,
30 TbIC. NeT 40 H.9)

— JHEAL-

Y3enkoBoe nucbmo (KOxHas
Awmepuka, Vil Bek H.3.)
« Y3J1bl C BMJiIieTEHHbIMN KaMHAMN

= HUTKW pa3HOro uBeTa (KpacHasi —
4YMCNO BOUHOB, XenTtasi — 30510T0)

« OECATUYHaA CUCTEMA




CanamMmuHckas gocka

0. CanamuH B 3remnckom mope (300 net oo H.9.)

* DOPO3aKN — eanNHNLbI, OECATKN, COTHM, ...
* KONMMYEeCTBO KaMHeWU — Undpbl
* NECATUYHAs cCUcCTeMa



AbGaKk n ero «poaCTBEHHUKN»

Abak (dpesHun Pum) — V-VI B.
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CyaH-naH (Kutan) — VI B.

CopobaH (AnoHusa)
XV-XVI B.

CuyeTtbl (Poccusa) — XVII B.




[lepBble NpPoeKTbl CYETHbIX MALUWUH

INleoHappo pa BuHuu (XV B.) —
CYMMUpYyoLee YCTPOUCTBO C
3ybyaTbiMun Koriecamum:
crnoxeHune 13-pas3pagHbiX YMcen

Bunbzenbm Wukkapo (XVI B.) —
CYMMMpyrmne «CHeTHble HacCbl».
CJT1OXKEeHUE N YMHOXEHNE

6-pa3psAaHbIX Yncen
(MawmnHa NoCTPOEHa,
HO cropena)




«MackanuHa» (1642)

bne3 Nackanb (1623 - 1662)

e MallMHa noctpoeHa!

e 3ybO4aTble Koneca

* CINOXXEHME N BblYNTAHME
8-pas3psaaHbIX Yncen

* JecATNYHasa cuctema




MawwuHa JlenbHumua (1672)

Bunbrenom lNotdpun JlenoHmuy
(1646 - 1716)

* CNOXEHWNE, BbluMTaHNE, YMHOXKEHUe,
desieHue!

« 12-paspsagHble Ynucna
e JecAaATn4Hasa cmctema




MawunHbl Hapnb3a bao6ouaxa

PasHocTHaa mawuHa (1822)
AHanuntnyeckasa mawuHa (1834)

«MenbHuua» (aBTomMaTmndeckoe
BbIMOJTHEHNE BbIYUCIIEHNI) }
«CKnag» (XxpaHeHne OaHHbIX)
«KOHTOpa» (ynpaBneHue)
BBOJ OaHHbIX 1 MporpamMmbl C
nepdokapT

BBOZ NporpamMmmbl «Ha Xxoay»

Apa JlaBneuc
(1815-1852)

! nepsasd nporpaMmma — Bbl4UCIIEHNE

L yucen bepHynnu (UWKNbI, YCNOBHbIE NEpexoabl)
L 1979 — a3bik nporpammupoBaHns Ada




[lporpecc B HayKe

e OCHOBbI MatemMaTn4yecKkoun NOrnku:
Hxopox bynb (1815 - 1864).

* ONEKTPOHHO-Ny4yeBasa Tpyoka
(d»x. TomcoH, 1897)
* BakyymMmHble namnbl — ouod, mpuod (1906)

* Tpuzz2ep — yCTPONCTBO OANd
XpaHeHuna outa (M.A. boH4y-bBpyeesuy,
1918).

* /lcnonb3oBaHue mMmaTtemMaTnyeckou NIormk1 B
komnbtoTepax (K. LLleHHOH, 19306)




[lepBble KOMMNbLIOTEPDbI

1937-1941. Konpaod Llyze: 21, 22, 23, ZA4.

* OIIEKTPOMEXAHNYECKUNE perne
(ycTpomncTea ¢ AByMA COCTOSAHUAMMN)

« IBONYHAA cuctema
* MCMNoNb30oBaHMe bynesoun anredpobl
* BBO/ JaHHbIX C KNHOSEHTbI

1939-1942. lNepBbIN MaKeT INEKTPOHHOro
rlaMnoBOro KkomnbroTtepa, [Jx. AmaHacogpg

* IBONYHaA cuctema
* pelwieHne cuctem 29 NUHENHbIX ypaBHEHUU
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Mapk-l (1944)

Paspabotunk — Foeapd AtikeH (1900-1973)
[lepBbi komnbtoTep B CLUA:

— anuvHa 17 m, Bec 5 TOHH

— 75 000 aneKkTpoHHbIX namn

— 3000 mexaHun4eckmx pene

— CNoOXeHue — 3 cekyHabl, aeneHne — 12 cekyHa
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Mapk-l (1944)

XpaHeHne gaHHbIX Ha
bymakHOW IeHTe

A 3TO — nporpamMmma...



NMpuHuunbl doH HenmaHa

(«[MpegBapuTencHbI goknag o mawmnHe EDVAC», 1945)

 Mp1HUUN ABONYHOIrO KOAUPOBAaHUSA: BCH
NHOpMAaLNS KOANPYETCS B BOUYHOM
BUAae.

 MpuHUMN NporpaMmMHOro ynpaBrieHUs: :
nporpamma cocTouT u3 Habopa KomaHA, =
KOTOpPble BbINOMHAKTCA NPOLEeCCOPOM '
aBTOMaTU4eCKM APYr 3a APYIOM B Y A '3 /
onpeneneHHon nocnegoBaTenbHOCTH. Fioncibon BBk

 NMpuUHUUN OAHOPOAHOCTU NAMATU:
nporpammbl U JaHHble XPaHATCA B OOAHOW U TOWU Xe
NaMATH.

e [pnHUUN agpPeCHOCTU: NamMsTb COCTOUT U3
NMPOHYMEPOBaHHbIX SYEEK; NMPOLECCOpPY B
nobon MOMEHT BpeMeHU OO0CTYyrnHa nobagd
a4emka.

\
.



[ToKkoneHna KoMnbIOTEpPOB

l. 1945 — 1955

AJNNIEKTPOHHO-BAKYYMHbIE J1TaMTIlbl

II. 1955 — 1965
TPaH3UCTOPb!
l1l. 1965 — 1980 /

MHTEerpanbHblE MUKPOCXEMbI

IV.c 1980 no ...

bornblune n ceepxdbonbLume N
MHTerpanbHble cxembl (BUC n CBNC) k s




| nokoneHue (1945-1955)

* HA 3JIEKMPOHHbIX JiaMllaX

« ObicTpogencTeue 10-20 Tbic. onepaunmn B cekyHay
e KaXKgasi MallnHa MMeeT CBOU A3blK
* HET ONepPaUNOHHBIX CUACTEM  Fu we womm: o o o o 1

:: II l': :l :%lil l%lkl llllﬂl!ﬂ"::l%:%:”:%q'%l l%lel%:i:! ﬂﬂﬂﬂﬂ )z Il%(‘.

* BBO/ W BbIBOL: NEPAONEHTI, | it ks
nepdokapTbl, MarHUTHbIE

NeHTbl




9HUAK (1946)

Electronic Numerical Integrator And Computer

Abx. Moyynu w I1. kkepm

[lepBbIn KOMMbIOTEP ODLLEr0 HAa3HAYEHNS Ha A€
namnax:

e ArinHa 26 M, Bec 35 TOHH

o cnoxeHune — 1/5000 cek, neneHne — 1/300 cek
e NecAaTu4yHas cmcTtemMa CUYUCNEeHUs
* 10-paspsagHble Ynicna




Komnbrotepbl C.A. JlebeneBa

1951. MOCM - manas
AJIEKTPOHHO-CHETHAA
MalLlHa

* 6 000 aneKTpOoHHbIX Namn
« 3 000 onepauunn B cekyHay
« BOMYHA4A cuctema

1952. BACM - bonbLias
AJNIEKTPOHHO-CHETHAA
MallHa

« 5 000 aneKkTpOoHHbIX Namn [ &
- 10 000 onepaumit B CeKyHay |



Il nokoneHue (1955-1965)

Ha NMosynpoBOAHUKOBbLIX TRPAH3UCTOPAX
(1948, [Ix. bapouH, Y. BpammeuHn v Y. LLloknu) F\
10-200 TbIC. onepauunn B cekyHOy |
nepsBble onepauyuoHHble CUCTEeMbI

nepBble A3bIKU NPOrpaMMmnpoBaHUSA.
®opmpaH (1957), Aneon (1959)

cpencTBa XpaHeHuUs MHdopmMauuu:
MarHnTHble bapabaHbl, MarHUTHbIE AUCKU



Il nokoneHue (1955-1965)
1953-1955. IBM 604, IBM 608, IBM 702
1965-1966. BOCM-6

* 60 000 TpaH3ucTopoB
« 200 000 gnonos

* 1 MNH. onepauunmn
B CEKyHAOy

* NaMATb — MarHUTHad
fieHTa, MarHUTHbIN
bapabaH

e pabotanu o 90-x rr.




lll nokoneHwne (1965-1980)

* Ha MHTerpanbHbIX MUKpPOCXeMaXxX (
(1958, k. Kunbu) ‘

« ObicTpoaencTeme 00 1 MAH. onepaunmn B CEKyHAY

« ornepartmBHasa namaT — cotHu KoanT

* onepaLnoHHbIe CUCTEeMbI — yrpaBreHne
NamMsaTbio, YyCTPOMCTBaAMU, BPpEMEHEM npoLieccopa

* A3bIKN NporpamMmmupoBaHns baucuk (1965),
MNackanb (1970, H. Bupm), Cu (1972, 4. Pumyu)

°* COBMECTUMOCTb NporpamMmm



MaunHdpenmsbil IBM

bornbwue yHuUsepcalsbHble KOMIMboMmepb!
1964. IBM/360 cdonpmbl IBM. Eﬁg_ =

* KALW-NaMSThb Lo e

* KOHBenepHasi obpaboTka
KOMaHAa

* onepaumoHHasa cuctema
0S/360

« 1 6anT = 8 ouT (a He 4 nnn 6!)
* pasgerieHne BpeMeHM

1970. IBM/370
1990. IBM/390

-

-

ANCKOBO. NPUHTEP



Komnbrotepbl EC 9BM (CCCP)

1971. EC-1020
e 20 TbIC. ON/C
* NamMsaTb 256 KO

1977. EC-1060
1 MNH. on/c
* namaTb 8 MO

1984. EC-1066
* 5,5 MnH. on/c
e namatb 16 MO

MarHUTHbIE J1EHTbI NPUHTEP



MuHuUKoMnNbIOTEPLI

Cepusa PDP dqoupmbl DEC
* MEHbLUAA LeHa
* MpOLLEe NporpamMMmnpoBaThb
* rpadPuyecKnn aKpaH

CM 3BM — cucrtema marnbix
MalinH (CCCP)

e 10 3 MITH. on/c
* namMmaATb 4o 5 MO




IV nokoneHue (c 1980 no ...)

KOMMbOTEPLI HA DONbLUKX N cBepxOonbLUnX §
nHTerpanbHbix cxemax (BUC, CBUC) e

'\‘\‘é <\

cynepkomMnbioTepbl ]
nepcoHarnbHbIe KOMMbIOTEPDI

NosABreHne nosnb3oBaTtenen-HenpodreccuoHanos,
HeobXoOAMMOCTb «APYXeCTBEHHOIO» UHTEpMenca

boree 1 mnpAa. onepaunn B CEKyHAY
orniepaTtuBHasi NamMsTU — 0 HECKOSIbKUX rMradaunT
MHOronpoLueccopHbIe CUCTEMbI

KOMMbIOTEPHLIE CETU

MyrnbTUMeaua (rpaduka, aHuMMaums, 3Byk)



CynepKkoMnbloTepbl

1972. ILLIAC-IV (CLUA)
e 20 MmnH. on/c

¢ MHOrOMNPOLEeCCopHas
cuctema

1976. Cray-1 (CLLUA)
166 MnH. on/c
 namatb 8 MO
* BEKTOPHbIE BbIYNCIIEHUS

1980. AnbbOpyc-1 (CCCP)

* 15 MmnH. on/c
* nNamsaTb 64 M6

1985. AnbLOpyc-2

8 npoueccopos

125 MnH. on/c
namatb 144 M6
BOASIHOE OXNakaeHue




CynepKkoMnbloTepbl
1985. Cray-2

2 Mnpa. on/c

1989. Cray-3

S Mnpa. on/c

1995. GRAPE-4 (AnoHusa)

1692 npoueccopa
1,08 TpnH. on/c

2002. Earth Simulator (NE/

5120 npoueccopos
36 TpnH. on/c —

2007. BlueGene/L (IBM)

212 992 npoueccopa
596 TpnH. on/c




CynepKkoMnbloTepbl

2009. «JlomoHOCOB» - s o T e
1300 TpnH. on/c
33072 agpa

2011. K Computer

8162 TpnH. on/c
68 544 npoueccopa




Mukponpoueccopbl

1971. Intel 4004

e 4-OUTHblEe OaHHble
« 2250 TpaH3nUCTOPOB

* 60 TbIC. ONepaunmn B cekyHay.

1974. Intel 8080

e 8-OUTHbIE OAAHHbIE
e eneHne Yncen




[Mpoueccopsbl Intel

1985. Intel 80386
« 275 000 TpaHancTopos
* BUpTyanbHasi NaMATb

1989. Intel 80486
* 1,2 MNH. TPaAH3UCTOPOB

1993-1996. Pentium
* yactoTbl 50-200 Mlu

1997-2000. Pentium-Il, Celeron
* 7,5 MIH. TPaH3UCTOPOB
* yacTtoTbl Ao 500 Mlu

1999-2001. Pentium-Ill, Celeron
e 28 MINH. TPAH3NCTOPOB
 yacTtotbl oo 1 My,

2000-... Pentium 4
* 42 MNH. TPAH3NCTOPOB
 yactoTbl 00 3,4 Ty

2006-... Intel Core 2
e 00 291 MIH. TPAH3NCTOPOB
* yacTtoTbl g0 3,4 [Ty,




[Mpoueccopbl AMD

Advanced Micro Devices

1995-1997. K5, K6 (aHanor Pentium)

1999-2000. Athlon K7 (Pentium-III)
* yactotago 11Ty
« MMX, 3DNow!

2000. Duron (Celeron)
 yactotago 1,81y

2001. Athlon XP (Pentium 4)

2003. Opteron (cepeepnl)
Athlon 64 X2

e yactotago3Illu

2004. Sempron (Celeron D)
* yactotapgo?2Illuy

2006. Turion (Intel Core)
 yactotago2Illy



[MepBbI MUKPOKOMMNbLIOTEP
1974. Anbtanp-8800 (3. Pobepmc)

e KOMMNNEKT Aansi cbopku
* npoueccop Intel 8080
* yactota 2 Ml'uy

* NaMATb 256 banT

1975. 6. r'eumc v 1. AnneH
TPAHCNATOP A3blKa
Anbtanp-bencuk




KoMmnblotepbl Apple

1976. Apple-I C. Bo3Hsik v C. [xob¢

1977. Apple-Il - CTaH,EI,apT B LLIKOJ'IaX CLIJA B 1980 -X
e TakTOoBagd Yyactota 1 My,

namsaTb 48 K6

LBeTHaqa rpaduka

3BYK

BCTPOEHHbIN A3bIK bencuk

nepBble 3NeKTPOHHbIe Tabnuubl VisiCea




KoMmnblotepbl Apple

1983. «Apple-lle»
* namaTtb 128 KO

e 2 ANCKOBOAA 5,25 gronma ¢
rMOKMMU auckamm

1983. «Lisa» =
* NepBbLIN KOMMbIOTEP, L
ynpasnsemMbl MbiLLbIO

1984. «Apple-lic»

* MOPTaTUBHbIV KOMMNbOTEp:

* XXWOKOKPUCTaANNINYECKUN Lo
ancnnen




KoMmnblotepbl Apple
1984. Macintosh

* CUCTEMHBbIN BIIOK U MOHUTOP B OHOM
Kopnyce

* HET XXEeCTKOro ancka

e INCKETHbI 3,5 aonma

1985. Excel pna Macintosh
1992. PowerBook =
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PowerMac G3 (1997) iMac (1999) PowerMac G4 PowerMac G4
(1999) Cube (2000)



KoMmnblotepbl Apple

2006. MacPro
* npoueccop - Ao 8 agep
e namaTb Ao 16 [0
* BUHYecTep(bl) 004 T6

2006. MacBook
e MOHUTOP 15" nnn 17°
* Intel Core 2 Duo
e namMaTb 0o 416
* BUHYecTep 0o 30016

2007. iPhone

* TenedooH

* My3blka, oTO, BNOeO
* NIHTepHeT

« GPS




KoMmnblotepbl Apple
2008. MacBook Air

 npoueccop Intel Core 2 Du
* NamMaTb 26

* BUHYecTep 806

* donow-anck SSD 64 I'6

2009. Magic Mouse

* YyBCTBUTENbHAsA NOBEPXHOCTb
 JIKM, KM

* NPOKPYyTKa B rtobom \ ey
HanpasneHnn \

* macwrtab (+Cirl)
* MPOKPYyTKa ABYMS

nanbLUamu (MMcTaHme | }/ '},» .y Y ,{
CcTpaHuL) &) ¥ b/ L il




MbiLLb C YYyBCTBUTEJIbHO NMOBEPXHOCTbIO

Magic Mouse (dnpma Apple)

\
LLEeNYOK
JIKM n

\I'IKMJ'

nMcTaHue C'I;D.M

n dpotorpadpmu

Q Tonbko Mac, MacBook,

]
MPOKPYTKa
iTunes, Safari, iPhone —— J

.




KoMmnblotepbl Apple
2010. /Pad

* MJIAHLWETHbLIN KOMNbIOTEP

* CEHCOPHbIN 3KpaH

e MynbTUTaY

* O3Y po 512 Mbaunt

* donaw-namMaATb Ao 64 [6ant




Komnbiloteps! IBM PC

. MoHuTOp

. MaTepuHckas nnarta
. Npoueccop

. O3Y

. KapTbl paclunpeHuns
. bnok nutaHug

. Onckoson CD, DVD
. BuHyecTtep

. KnaBuatypa

0. MbiLWwb

1
2
3
4
)
6
/
3
9
1




MpUHUMN OTKPLITON aPXUTEKTYPbI

CTaHgapTnanpytoTcs 1 nyonukyoTCs:

°* NPUHUMNBbI AEUCTBUA KOMNbIOTEpPA

° CNOCOObLI NOAKMOYEHNA HOBbLIX YCTPOUCTB
EcTb pasbemsbl (CrnoTbl) AN NOAKNIOYEHUSA YCTPONCTB.

« KoMnbloTEP CODUpPAaETCs U3 OTAENbHbIX YacTeun
KaK KOHCTPYKTOP.

 MHOro CTOpoHHUX Npou3BoAnNTENEN
OOMNOJTHUTENbHbIX YCTPOWUCTB.

« Ka)xabI Nonb3oBaTeSlb MOXET cobpaTthb
KOMMNbIOTEP, COOTBETCTBYIOLLMN €ro NINYHbIM
TpeboBaHUAM.



Komnblotepol IBM

1981. IBM 5150

* npoueccop Intel 8088
 yactota 4,77 My

* namaTb 64 K6

* rMbKne anuckm 5,25 gronma

1983. IBM PC XT

* namaTb Ao 640 K6
* BuH4YecTep 10 M6

1985. IBM PC AT

* npoueccop Intel 80286
* yacTtota 8 Ml'y,
* BUH4YecTep 20 M6




MynbsTumMeauma

Multi-Media — ncnons3oBaHne pasnnU4HbIX
CpeacTB (TEKCT, 3BYK, rpaduka, BUAeo, aHMMauus,
MHTEPAKTUBHOCTL) AN nepeaaym nHpopmauunm

1985 Amiga-1000
npoueccop Motorolla 7 MI'y
e namatb 0o 8 M6
 auncnnen go 4096 uBeToB
* Mblllb
e MHoro3saga4dHasa OC
e 4-KaHalnbHbIN CTEPEO03BYK

« TexHonorusa Plug and Play
(autoconfiq)




Microsoft Windows

1985' WlndOWS 1'0 ZEI? Spec =] 0D [———] C:QUANTUM \WIN181
MHOro3aga4yHocCTb A=l 2] 5 Program Manager ]
c 59“'9‘5_1'9 File Options Window Help
. el = Main =]
1992. Windows 3.1 : 'y
BMpTyan bHaﬂ naMﬂTb E 'm,,w,,.i"‘ File Manager Control Panel Print Manager C\Ii/?eﬂvseor Mgm[:'%?
. c
1993. Windows NT el
cdaiinosas cuctema NTFS & s
1995. Windows 95 j 3

ONVWHHbIE UMeHa pannos
doannosas cuctema FAT32

1998. Windows 98

2000. Windows 2000,
Windows Me

2001. Windows XP
2006. Windows Vista
2009. Windows 7




Microsoft Windows

2012 Windows 8
nHTepdgeunc Metro




YcTpoucrtea mynbtumeaua

TV-TioHep 3ByKOBas KapTa

,

3BYKOBbIE KOJTOHKU HayLwHnKu MwukpodpoH [XOUCTUK

Pynb LLInembl BUpTYyanbHOM peanbHOCTH



CoBpeMeHHasa uudgpoBas TeXHUKA

KI'K — kapmMaHHbIN MP3-nneep JneKTpoHHas
NnepcoHarnbHbIN 3anncHas KHKKa
KOMMbloTEP

MynsTnmegunHbIv Lindpposon Lindoposas GPS-HaBuratop
NPOEKTOP dooTtoannapat Bugeokamepa



V nokoneHue (npoekt 1980-x, AnoHusnA)

Llenb — co3pgaHne cynepkomnbloTepa ¢ (pyHKLUMAMMU
NCKYCCTBEHHOIro MHTEeNnmneKTa

obpaboTka 3HaHuUl C NOMOLLLIO NTOrnM4eckux cpencTs (A3bIK [1porioe)
cBepxbonbLune 6a3bl AaHHbIX

MCMNOSb30BaHME napanfenbHbIX BblMUCNEHNN

pacnpegeneHHble BblYMCeHNs

roylocoBO€ 0BOLLIEHME C KOMMBIOTEPOM

NocTeneHHasl 3aMeHa nNporpamMmMHbIX CPeaCcTB Ha annapaTtHble

NMpobnembi:

naes camopasBUTUA CUCTEMBI NpoBanuach

HeBepHasi oueHka banaHca NnporpaMMHbIX U annapaTtHbIX CPpeacTB
TpagaULMOHHbIE KOMMNbLKOTEPLI AOCTUINK BonbLLEro

HEeHaaeXHOCTb TEXHOMNOMMN

nspacxogosaHo 50 mnpa. neH



[MpobnemMbl N NnepcneKkTUBLI

Mpobnembil:
* NpnbnmxeHne K pusmvyeckomy npeageny obicTpoaeuCcTBUA

* CNNOXHOCTb nporpamMmmMHOro obecnevyeHus NnpnBOONT K
CHUWXEHWUIK HaadEeXHOCTU

[MepcnekTUBLI:

¢ KBAHTOBbI€ KOMIbKOTEPDbI
= 9p(PEeKTbl KBAHTOBOWU MEXaHUKMN
° MapannenbHOCTb BbIYUCNEHUN
= 2006 — kKoMnNbOTEP N3 7 KYOUT

¢ onTnyeckKkue KoOMrnbrTEPLI

= UICTOUHMKM CBETA — Na3epbl, CBET NPOX0oAUT
Yyepes NMH3bI

o rapannenbHas obpaboTka (Bce nNUKcenu
N300paxxeHna ogHOBPEMEHHO)

o BOEHHad TexXHWKa n obpaboTka Bnaeo

LENSLET e
EnLight 256v1.0
Optical Processor




[MpobnemMbl N NnepcneKkTUBLI

[MepcneKkTuBblI:

e OMOKOMNbLIOTEPDI

o AYENKM NaMATU — MOJSIEKYSTbl CITOXKHOIO CTPOEHUS
(Hanpumep, OHK)

= 0bpaboTka = xMumMmmnyeckasi peakums ¢ y4actmem
doepMeHTOB

= 330 TpnH. onepauun B CEKyHAY




