Copnep>xaHue:

age noffpund or type unknown

BBepeHue

3BM (3/1eKTPOHHO-BbIYUC/INTENIbHAA MallMHa) (UM KOMMbIOTEP) — 3TO annapaTHo-
MPOrpaMMHOE BblYNCNTENbHOE YCTPONCTBO, Ppeasin30BaHHOE Ha 3JIEKTPOHHbIX
KOMMOHEHTaX M BbIMOJIHAOLWLEE 3a4aHHble MPOrpaMMon encTBUS.

TepmunH 9BM ceronHa NpakTUYeCKN HE NPUMEHSETCH, KpOMe KakK B UICTOPUYECKOM

CMbliCJie.
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Puc. 1. KomnbloTepbl
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CuyeTHO-peLwaowme cpeacTea oo nosasneHuua SBM

NcTopusa BbIYNCTIEHUIA yXOAUT rNybOoKMMU KOPHAMKU Brilybb BEKOB TaK XK€, KaK "
pa3BuTUE YyesioBeyecTBa. HakonseHne 3anacos, Aenéx aobbi4n, obmeH — Bce nogobHble
ONENCTBUSA CBA3aHbl CO CHETOM. [Inga noacyéTa Noan MCrnosib3oBasin COOCTBEHHbIE
nasblbl, KaMELWKW, NanoyYkn n ysenkun. NotpebHoCTb B Noncke peweHninn sBcé bonee un
Bonee CNOXXHbIX 3a4a4 U, Kak cneactene, Bce 6osiee CNOXKHbIX U ANNTENbHbIX
BblYNCNIEHNI, MOCTaBUa YenoBeKa neped Heob6xXoAMMOCTbIO HaXoANUTb CNocobbl,
n3obpeTaTb NpucnocobneHns, KotTopbie Moram 6bl eMy B 3TOM NOMOYb. IcTOpnYeckn
CJIOXKWJIOCh TakK, YTO B pa3HbIX CTPaHaX BO3HUK/IN COBCTBEHHbIE AEHEXXHbIE e AUHULLbI,
Mepbl Beca, AIMHbl, 06BbEMOB N paccTosaHU. [N nepeBoaa U3 OAHON CUCTEMbI
n3MepeHus B opyryt TpeboBasncob BbIYUCIEHUSA, KOTOPbIE Halle BCEero Morau
NMPOW3BOANTb CNeunasbHO 0by4YeHHbIe N0ON, KOTOPbLIX MHOr4a nNpuraawann u3 apyrmux
CTpaH. OTO eCTEeCTBEHHO MNPUBESO K CO30aHU0 n3obpeTeHnn, NoOMOorarLWwmx CHETY.

OAHUM 13 nepBbIX YCTPONCTB (VI—V BB. 40 H. 3.), obneryatowmx BblHNCNEHUNSA, MOXKHO
CYUTaTb CNeumnanbHYO AOCKY A9 BblHUCEHUIN, Ha3BaHHYIO «abak». BblYncieHnsa Ha Heln
NPOU3BOAUIINCE MepeMeLLLEHNEM KaMeLLKOB Uan KocTen B yraybneHna 0ocok ns 6poHs3bl,
KaMH$ nan cnoHosor KocTu. Co BpeMeHeM 3TN OO0CKU CTann pacyepymBaTb Ha
HECKOJIbKO NOJ10C U KOJIOHOK. B peunmn abak cywecTtsoBan y>xe B V Beke [0 H. 3., Y
AMNOHLLEB OH Ha3blBaICA «CepobsaH», y KNTanueB — «CyaHmMaH».

B [lpeBHen Pycn npun cH4ETE NPUMEHSANOCL YCTPONCTBO, NMoxoxxee Ha abak, Ha3biBaemMoe
«pycckum WwéT». B XVII Beke aToT npubop yxe 06pén B NPmMBbIYHbLIX PYCCKMX CYET.
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Puc.2. Pycckne cHéThI

B Ha4vane XVII cToneTuns, Korga matemMaTuKa CcTajla UrpaTbhb KJIHOYEBYIO POJib B HayKe, BCE
ocTpee owyuanacb HeobxoanMMocTb B n3obpeTeHnn cCHETHOM MawmnHbl. U B cepeamnHe
BEKa M0oJ10001 hpaHLUy3CKUN MaTeMaTUK n husmnk bnes MNackanb cosgan
«CYMMUPYIOLWY0» MalnNHY, Ha3BaHHOW NacKasiMHON, KOTOpas KPpoMe CI0OKEeHUs
BbIMOJIHAJIA N BblYUTAHNE.

B 1670—1680 rr. HeMeukuin MaTeMaTuK FoTpua J1IenbHUL KOHCTPYUPOBa CHETHYIO
MallnHY, KOTOpas BbIMNOJIHAMA BCe apudpmMmeTmnyeckmne AencTeus. B TeyeHne cnenyowimx
ABYXCOT fieT 661710 n306peTeHo 1 NOCTPOEHO eLLé HECKOJIbKO
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noaobHbIX CHETHbLIX YCTPOWCTB, KOTOPbIE, 0AHAKO, N3-3a CBOUX HEQOCTATKOB, B TOM
yucne n3-3a MegnnuTesibHOCTU B paboTe, He MOoNYy4YUIN LUMPOKOIro pacnpoCTpaHeHuUs.

Jinwb B 1878 roay pycckum yyeHbin . YebbIlWEB NpennoXna CHETHYIO MaLUnHY,
BbIMOJIHABLUYO C/IOXKEHMNE U Bbl4MTAHME MHOM03Ha4YHbIX Yyncen. Hanbonbluyto
NONyNsAPHOCTb NONYYU Torga apndpMoMeTp, CKOHCTPYUPOBAHHbIN neTepbyprcknm
nH>xeHepom OgHepoMm B 1874 rony. KoHCcTpykumna npubopa okasanacb BeCbMa yoa4yHOWN,
TaK KaK No3B0Jis/1a A0BOJIbHO BbICTPO BbIMNOJIHATL BCE YeTbipe apuPMeTnYecKmnx
nencTeus.

B 30-e roabl XX ctonetuns B Cosetckom Coto3e bbin pa3dpaboTaH 6onee coBeplUeHHbIN
apupmMmomeTp — «PesINKC». DTN CHETHbIE YCTPOMNCTBA UCMOJIb30Ba/INCb HECKOJIbKO
DecATUNeTnin, CTaB OCHOBHbIM TEXHUYECKNM CpencTBOM obneryeHnsa 4esnoBe4eckoro
Tpynha. Beinyckanucek ¢ 1929 no 1978 roga.



aoBaBan 0

Puc.3. C4éTHaa MmawmnHka Pennkc-M
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Co3paHue nepBbiX KOMNbIOTEPOB

B 1812 rogy aHr IMNCKNA MaTeMaTUK U SKOHOMUCT Yapsb3 b366uaxx Havan paboTy Hang
co3ZlaHMeM TakK Ha3blBAaeMOW «Pa3HOCTHOM» MaLlMHbI, KOTOpas, No ero 3amMbiCiam,
[O0JKHa Oblfla He NPOCTO BbIMONHATL apumMeTnieckne 4encTeBus, a NpoBoanTb
BblYMCJIEHMA NO NMporpamMme, 3ajatoLlen onpenenéHHyo pyHkuuo. B kavyecTse
OCHOBHOI O 3J1IEMEHTa CBOeN MallnHbl B366mna)x B350 3yb4aToe Koneco AN 3anoMUHaHNS
OLHOro paspsana 4Yncna (Bcero Takmx Kosiéc 6bis10 18). K 1822 roay y4€HbIN MOCTpOUN
HeboNbLUYIO AEeNCTBYIOLWYO MOAEb U pacCYnTan Ha Hen Tabnuuy KBagpaTos.

B 1834 rogy b366up)x npucTtynnna K CO34aHNI0 «aHAJIMTNYECKOMN» MalUunHbl. Ero npoekT
conep>xan 6onee 2000 yepTexxen pasNyHbIX y310B. MawmnHa b366unaxxa
npepnonarajsacb Kak YACTO MexaHU4YecKoe YCTPOUCTBO C NapoBbIM npusoaoM. OHa



COCTOSAN1a U3 XpaHUAMLLA ONSA Yynucen («cknag»), yCTponcTea oas nponssoacTea
apupMeTnyeckmnx oencTemm Hag yncnamm (b36bmnaxx Hassan ero «pabpukon») n
YyCTPOMNCTBA, yrnpasssfiowero onepaunaMm MallnHbl B HY)XHOW Nocsief0BaTesIbHOCTN,
BKJIt04a@s NepeHoC 4Yncen n3 ogHoro Mecta B gpyroe; dbiam npeayCcMoTpeHbl CpeacTsa
ONns BBoAa U BbiBOAa Yncen. babbuaoxx pabotan Hag cozgaHMeEM CBOEN MaLUWHbI A0 KOHLA
cBoein Xu3Hu (oH ymep B 1871 roay), ycnes caenaTb JINb HEKOTOPbIE Y3J1bl CBOEN
MaLUWHbI, KOTOpPas OKa3aJslaCb CJULWKOM CJIOXKHON OJ19 TOr0 YPOBHSA PAa3BUTUSA TEXHUKN.

B 1842 rony B XXeHeBe b6bina onybsnnkoBaHa HebonbLlasa pyKONUCb NTaIbSSIHCKOIO
BOEHHOro nH>xeHepa J1. . MeHabpea «O4yepk 06 aHANNTMYECKON MaLUUNHE,
n3obpeTéHHOM Yapsb3om ba6buaxxem», nepese€HHas B NOCIeACTBUN yHeHULEN U
nomMmowHnuen b636bnaxxa nodvepoto k. I'. banpoHa — negun Agon Jlasnenc. Mpu
conenctemun bab6bung)xa Aga JlaBnenc coctaBnsia nepsblie NPOrpaMmmbl AN pelleHns
CUCTEM OBYX JINHEWHbIX YPaBHEHUW N ON4 BblYUCNeHNs Yncen bepHynnn. Jlegn Jlasneinc
CTaj1la NepBOW B MMpe NporpamMmMmnCTKON.

MNocne 6366na>ka 3Ha4YNTENbHbLIN BKNAL B Pa3BUTUE TEXHUKN aBTOMaTM3auUMN CHETa
BHEC aMepuKaHCKui nsobpetatens . Xonneput, KoTopbin B 1890 roay Bnepsble
nocTpona py4yHou rnepcopaTop A8 HAaHECeHNA LNGPOBLIX AAaHHbIX Ha NepdoKapTbl U
BBEJ1 MEXaHNYECKYIO COPTUPOBKY AJIA paCKIaAKM 3TUX NnepdoKkapT B 3aBUCMMOCTU OT
MecTa npobusa. IM Bbina NocTpoeHa MalwnHa — TabynaTtop, KoTopasa NpoLwynbiBasia
OTBepCTUA Ha nepdokapTax, BOCNPUHMMaa UX Kak COOTBETCTBYIOLLNE YUCa U
noacyuTbiBana nx. Tabynatopsl Xonneputa Oblsin NCMNOSIb30BaHbI NPY Nepenmncu
HaceneHunsa B CLLUA, AscTpun, KaHage, Hopserun un
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B Ap. cTpaHaX. OHM Xe ncnosib3oBasancCb Npu nepson Bcepoccmmnckom nepenncum
HaceneHuns B 1897 roay, npnyém Xonneput npuesxan B Poccmio ons opraHmusaunm aTon
paboTbl. B 1896 roay XonnepuTt oCHOBaJl BCEMUPHO U3BECTHYO pupmy Computer
Tabulating Recording, cneunann3npyrolyocs Ha BbiNyCKe cHEeTHO-NepdopaLMOHHbIX
MalwvH n nepdokapT. B nanbHenwem dmpma bbina npeobpasoBaHa B pmpmy
International Business Machines (IBM), cTaBLiyto cendac nepenosBbiM pa3paboTynkom
KOMMNbIOTEPOB.



HoOBbIN MHCTPYMEHT — DBM — Cny>XUT 4enoBeKy Noka nLb YyTb 6oblLUe NonyBeKa.
9BM — o04HO 13 Bennyanwmnx nobpeteHnnm cepeamnHbl XX BeKa, NU3MEHMBLLNX
4enoBeYeCKY XMN3Hb BO MHOIMX €€ NposAB/IeHNAX. BblyncnntenbHasa TeXHUKA
npeespaTmaacb B OAWH U3 pbl4aros, obecnevymBatoWmMx pasButTrme N JOCTUXKEHUS HAY4YHO-
TexXHM4YeCcKoro nporpecca.

MNepBbIM CcoO3faTeNeM aBTOMaAaTUYECKOW BbIYUCINTENBHOW MaLLUMHbI CHNTAETCH HEMELUKNI
y4éHbin K. Lly3e. PaboTbl M HavaTbl B 1933 roay, a B 1936 roay oH nocTpousa Moaesb
MexaHU4YeCKOW BblYUCNTENbHOW MalUUHbI, B KOTOPOW UCMOJIb30BaslaCb ABONYHASA
cucTeMa cHucneHus, oopmMa npencTaBsieHNs Yncen C «njaasatoLwen» 3anaTon,
TpéxafpecHasa cnctemMa NnporpaMMuUpoBaHns u nepdokapTbl. B Ka4ecTBe 371eMeHTHON
ba3bl Lly3e Bbibpan pene, KOTopble K TOMY BPEMEHMN OABHO MPUMEHSAINCH B PA3JINYHbIX
obnactax TexHukn. B 1938 rogy Lly3e nirotosun mogesnb MawwnHbl Z1 Ha 16 cnos.; B
cnepylouwem rogy Mmonesb Z2, a eweé 4yepes ABa roga OH NOCTPOU MepPBYIO B MUpe
OENCTBYIOLLYIO BbIYUC/INTEJIbHYIO MALLMHY C NPOrpaMMHbIM yripassieHnem (Mogenb Z3),
KOoTopas AeMOHCTpupoBasacb B [epMaHCKOM Hay4YHO-UCCeL0BaTeNIbCKOM LieHTpe
aBMaunKn. 1o bblN penenHbI 4BONYHLIN KOMMNbLIOTEP, MMEIOLWMNIA NaMATb Ha 64 22-
paspA4HbIX YACa C NaBatoLwen 3anaTon: 7 paspanos A4 nopsaaka v 15 paspsnos gns
MaHTUCCbI. K Hec4yacTblo, BCce 3T obpa3ubl MalwnH 6bIIM YHUYTOXKEHbI BO BPEMS
bombapanpoBoK B xoae BTopon MnpoBon BorHbI. ocsie BOWHbI Lly3e n3rotosmna mogenm
Z4 n Z5. K. Lly3e B 1945 roay co3pan a3blk Plankalkul (OT HeEMeLKOro «ucHyncieHmne
MJaHoB»), KOTOPbIM OTHOCUTCHA K PpaHHUM hopMaM aJropuTMNUYECKNX A3blIKOB. DTOT A3bIK
Obin B 60onbLUEN CTENEHN MALLINHHO-OPUEHTUPOBAHHLIM, HO MO HEKOTOPLIM
BO3MOXXHOCTAM rnipesocxoaun AJIITOJ1.

He3aBncumo oT Lly3e nocTpoeHneM penenHblX aBTOMaTNYECKUX BblYUCINTESIbHbIX
MalWWH 3aHMManucb B CLUA 0. WWTunbuntuy n I'. AnKeH.

O. WTtunbwutu, Torga pabotaswmni B hnpme Bell, cobpan Ha TenedoHHbIX pesie nepsbie
cymmupyoume cxemol. B 1940 rogy smecTe ¢ C. Yunbamcom LLUTnbunty noctponn
«BbIYUCNANTESIb KOMMAEKCHbIX YNCEenNn», UIN pesienHbIN NHTepnpeTaTop, KOTOPbLIN
BMOCNeACTBUM CTasl U3BECTEH Kak Creunann3npoBaHHbIn penenHbln KoMmnbetloTep «Bell-
Moaenb 1». B 3TOM Xe roay MalWlnHa AeMOHCTpUpoBasiacb Ha 3acefaHuun
AMepnKaHCKOro MmateMaTmyeckoro obuwecTBa, rae 6biam npoBeneHbl eé
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rnepBble NPOMbILLUJIEHHbIE UCMbITaHUA. B nocnegyowme rogbl Obisin CoO34aHbI eLE YeTbipe
MOOEeNn 3TOMN MalunHbl. MocnegHaa n3 HUX paspabortaHa WTnbnTuem B 1946 rogy
(Mogenb V) — 370 6b11 KOMMbIOTEP 0OLLEro Ha3HavyeHuns, cogepxxawmm 9000 pene un
3aHMMaWMnM naowagb no4ytn 90 M2, BeC ycTpoucTBa cocTtasnsan 10 T.

Opyryto ngew penenHoro KoMnbloTepa BblABUHYN B 1937 roay acnupaHT NapBapacKoro
yHuBepcuteTa . AnkeH. Ero ngeen 3anHTepecosanacb pmpma IBM. B nomoLb AnNKeHy
nogknto4nnm bpurangy nHxxeHepos Bo rnase ¢ K. Jlenkom. PaboTa no NpoeKTUpoOBaHUIO U
MOCTPOMKN MallNHbI, Ha3BaHHOW «Mapk-1», Havanacb B 1939 roay v npoaoskanacb 5
net. MawwnHa cocTtossia U3 CTaHOapPTHLIX AeTasien, BbinyckaeMblix IBM B To Bpems.
DNEeKTPOHHbIE SlaMMbl MPX CO34AHUN BbIHNCANTENBHOW MaLlUUHbI Bbl1M BriepBble
NnPpUMeHeHbl aMepUKaHCKMM Npodeccopom PU3nKn n matemaTuku . ATaHacoBbIM.
ATaHacos paboTan Hag npobnemMon aBToMaTM3aLMKM pelleHns BoabWnx CUCTemM
NIMHENHbIX ypaBHeHU. B nekabpe 1939 rogy ATaHacoB OKOHYaTesIbHO ChopMynMpoBan
1 OCYyLLEeCTBWU/I Ha NPaKTUKe CBON OCHOBHbIe naeu, cosnas BMecTe ¢ K. beppu
paboTatoLLyo HAaCTONIbHYIO MOoAe b MalWunHbl. [locne 3TOro oH NPUCTYNUA K CO34aHUI0
MaLlunHbI, CNOCOOHON pewnTb CUCTeMY C 29 Hen3BeCTHbIMU. MaMaTb MawmnHbl Oblna
3Heproémkass — Mcnosib3oBanocb 1632 ByMa>KHbIX KOHOeHCaTopa. Bcero
ncnonb3soBanocb 300 3/1eKTPOHHbIX Namn. K BecHe 1942 r. Korga MOHTa)X MalWnHbl 6bin
rnoyTun 3aBepéH, CLUA y>Ke HaxoannoCb B COCTOSSHUN BOMHbI C TepMaHnen, n, K
HeCYacCTblo, MPOEKT Bbls1 CBEPHYT.

B 1942 rogy npodeccop a/1IeKTpoTEXHNYECKON WKoJbl Mypa MNeHCnAbBaHCKOro
yHuBepcuteTa . May4nn npeactaBui NpoekT «/cnonb3oBaHne 6bICTPOOENCTBYOLLNX
3/IEKTPOHHbIX YCTPOWCTB A1 BbIHUCTIEHNN», MOJIOXKMBLUNIA HAYasi0 CO34aHUI0 NepBOn
3/IEKTPOHHON BblYMCANTENbHOM MawwnHbl ENIAC. Okono roga npoekT nponexxan 6es
OBVKEeHNs, NokKa UM He 3anHTepecoBasiacb baninctnyeckas nccnegoBsaTtesibCckas
nabopatopus apmun CLLA. B 1943 roay nog pykosoactesoM . Mayunum n [1. 9kkepTa
Oblnn HavaTbl paboTbl No co3gaHuto ENIAC, oeMoHCcTpaumnsa coctoanack 15 cdespana 1946
roga. Hoeas MalwinHa nmena «Brevyatnsawowme» napameTpbl: 18000 31eKTPOHHbLIX laMmn,
niowanbs 90 x 15 m2, Becuna 30 T 1 notpebnsana 150 kBT. ENIAC paboTana c TakToBON
yacTtoTon 100 Ky 1 BbINONHANG CNloXXeHue 3a 0,2 MC, @ YMHOXeHne — 3a 2,8 MC, 4TOo
Ob1710 Ha Tpu Nopsagka bbiIcTpee, 4eM 3TO MOrauv AenaThb penenHble MalwmnHbl. 1o ceoen
cTpykType 2BM ENIAC HanoMmnHana MexaHn4eckme BblYNCINTESIbHbIE MALLUWHBI.

Oonroe BpemMsa c4nTanochb, 4To ENIAC eAMHCTBEHHbIN 3/IEKTPOHHbLIA KOMMbLIOTEP, HO B
1975 rony BennkobputaHmnsa coobimnia o ToM, 4TO yxe ¢ nekabps 1945 ropa B
rocyfapCTBeHHOM MHCTUTYTe bnetynu-Napk paboTtan nepsbin NnporpaMmmmpyemMsii 3BM
«Konocc», HO oNa NPaBUJIbHOW OLEHKW KOMMbIoTepa AHI s He npefocTasnsia MHOIo



OaHHbIX.
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C TO4YKK 3peHuns apxuTekTypbl 3BM ¢ xpaHuMonM B NnaMAaTV NporpamMmMon
PEeBOJIIOLNOHHBLIMUY BbINN nAen aMepnKaHCKoro MmatemMaTmka, YieHa HaumoHanbsHon AH
CLUA n amepukKaHCKOM akageMnm NCKYCCTB U HayK [>koHa ¢poH HemmaHa (1903—1957).
ITn ngeun 61N N3N0XKEHbI B CTaTbe «llpeaBapuTesibHOE paCCMOTPEHNE SIOFNYEeCKON
KOHCTPYKLUN 31EKTPOHHOI 0 BbIYNUC/INTE/IbHOMO YCTPOMCTBA», HAaNMcaHHasa BMecTe C A.
Bepkcom u I'. NT'onactanHoM 1 onybnmkoBaHHasa B 1946 roay.

Apxutektypa poH HemMmaHa

BoT Kak npeacTtasnan poH HenmaH csoto IBM:

e MalLMHa OOJI)KHA COCTOSATb N3 OCHOBHbIX OPraHOB: OpraH apnuMeTUKKN, NamaTw,
yrnpaBJieHMSI N CBA3M C onepaTopoM, 4Tobbl MallMHa He 3aBUCeNa OT onepaTopa.

e OHa J0JIKHa 3aNoMMHaTb HE TOJIbKO LINGPOBYO MHDOPMaLUIO, HO U KOMaHAbI,

yrnpasnsiowme nporpaMmMoin, KoTopas AOJKHaA MPOBOANTL OMnepauumn Hag Ynuciamu.

9BM posmkHa pa3inMyaTb YACIOBOM KO KOMaHAbl OT YMCJI0BOrO KoAa Yucna.

Y MalUuHbl JOJIXKeH 6bITb YNPaBAAOLWNIA OpraH A5 BbIMONHEHWS KOMaHA,

XPaHSLWNXCS B NaMATH.

B Heln Takxe fosmKeH 6bITb apnpMeTU4eCKm opraH 45 BbINOJIHEHUS
apnpMeTnyecKnx OeENCTBUN.
N, HakoHeL, B eé coCTaB A0JIKeH BXOAUTb OpraH BBOAA-BbIBOAA.
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Puc.4. ApxntekTtypa poH HenmaHa

B 1945 r. AHrMA NpucTynuia K CoO34aHNI0 NepBon MallnHbI C HEMMAHOBCKUM TUMOM
namaTn. PaboTa 6bina Bo3rnasneHa T. KnunbpHom n3 MaH4YeCcTepCcKoro yHMBepcuTeTa u
®. Bunbamcem n3 Kembpungxxckoro. Yxe 21 nioHsa 1948 roga T. KunbpH n ®. Bunbsamc
npocYnUTanu Nepeyto nporpammy Ha 9BM «Mapk-1» (0oAMHaKOBOE Ha3BaHWeE C MaLLlNHOW
AnKeHa).

HOpyrasa rpynna Bo rnase ¢ M. Yunkcom 6 masa 1949 roga npownseesia nepBble pac4é€Tbl Ha
MalumHe Toro e tuna — EDSAC.

Bckope 6bian nocTpoeHsbl ewé mawmnHel EDVAC (1950 r.), BINAC n SEAC.

B Hosbpe Mecsue Toro e rofga B Knesckon nabopatopmm MoaenmpoBaHus m
BbIYUC/INTENIbHON TEXHUKN NHCTUTYTa anekTpoTexHukn AH YCCP noa pyKoBO4CTBOM
akagemuka C. A. Jlebenesa bblsia co3gaHa nepBas coeTckad 3BM — M3CM. M3CM 6bina
MPUHLMMNMANbHO HOBOW MaLUMHON, TaK Kak npodeccop Jlebeaes npuMeHUA NPUHLAM
napannenbHon o6paboTku cnos.
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JlamnoBbie 9BM

Pa3paboTka nepson cepuu anekKTpoHHoW MawwmnHbl UNIAC (Universal Automatic Computer)
HavaTa npumMmepHo B 1947 roay. A. . 9kkepToMm 1 [1. Mo4nu, oOCHOBaBWNMUN PUPMY
Eckert-Mauchly. Mepebin o6pa3ey, UNIAC-1 6611 nocTpoeH onsa biopo nepenucu CLUA B
1951 r. UNIAC 6bin co3aaH Ha 6a3e 9BM ENIAC n EDVIAC. PaboTana c TakToBOM
yacToTon 2,25 Ml n cogepxana 0kosio 5000 31eKTPOHHLIX NaMn. EMKOCTb NamsaTn —
1000 12-pa3pagHbiX AeCATUYHbIX Yucen.

Cnepyowum warom 6bis1o yeenmnyeHne buiICTpooencTemsa NaMaTn, aAas Yero y4énble
CTann nccnenoBaTb CBONCTBA PEPPUTOBLIX Kosel. BrnepBble NaMATb Ha MarHUTHbIX
cepaevyHumkax bbina npumeHeHa B MmawmnHe «Whirlwind-1». OHa npepcTtasnsna cobon aBa
Kyba c 32 x 32 x 17 cepaeyHnkamm, obecnevymBamwmx xpaHeHmne 2048 cnos gnsa 16-
pa3psanHbIX 4BONYHbIX Yncern.

B pa3paboTKy 3/IeKTPOHHbLIX KOMMbLIOTEPOB BKOYMNACL U pupmMa IBM, KoTopasa B 1952
roAy BbiNyCTW/la NEPBbIV NPOMbILLUIEHHbIN KoOMNbOTep IBM-701. MawunHa cogep>xana

4000 3neKTpoHHbIX Namn u 12 000 repmaHumeBbix anonos. B 1956 roay IBM Beinyctuna
HOBbIN CEPUNHBIN KOMMNbloTep — IBM-704, 0OTANYaBLIMNCSA BbICOKON CKOPOCTbIO paboThl.

MNocne 2BM IBM-704 6bina BbinyweHa MawunHa IBM-709, B apXUTEKTYPHOM MaHe
NpubansmBLIAACA K MallMHaM BTOPOro U TpeTbero NoKoJeHus.

B 1956 rogy IBM pa3paboTana nnaBatowme MarHUTHbIE FTOJIOBKN Ha BO34YLLIHOMN
noaylwke, nsobpeteHne KOTOpbIX MO3BOJINAO CO34aTb HOBbIN TUM NAaMATN — OUCKOBbIE
3anoMunHatowme yctponctea (3Y). Bnepsble 3Y Ha AncKax NosaBUINCL B MawmnHe IBM-305
n RAMAC-650, koTopad nmena naket 13 50 metannmyeckmx oUCKOB C MAarHNTHbIM
MOKPbITUEM, BPALLABLLUMXCHA CO CKOPOCTb 1200 06/MMH. Ha NnoBepXHOCTM OUCKaA
pa3smewtanocb 100 gopoxxek onsa 3anncuy gaHHbix 10 000 3HaKOB Ka>kaas.
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Bcnep 3a nepBbiM cepuintHbiM KomnbioTepoM UNIAC-1 ompma REMINGTON-RAND B 1952
roay Bbinyctunaa 9BM UNIAC-1103, koTtopasa paboTana B 50 pa3 bbicTpee.

B okTsa6pe 1952 roay rpynna coTpyaHunkoB pupmbl REMINGTON-RAND npegnoxuna
anrebpavyeckyto popMy 3annucm aaropnTMoB; Ha OCHOBE 3TOro ouL.ep BOEHHO-MOPCKUX
cun CLUA v pykoBoauTenb Fpynnbl NporpaMMnUCToOB, KanuTaH Fpenc XonnepT
pa3paboTana nepsyto NnporpamMmmy-komnmnnatTop A-0.

®dupma IBM Takxe coenana nepsble wWarun B 0671acTn aBToMaTmn3aumm
nporpamMmmmpoBaHmns, co3gas B 1953 roay ona mawuHbel IBM-701 «Cuctemy 6biICTporo
KogoupoBaHusa». B 1957 roay rpynna [l. bakyca 3aBepwuia paboTy Haf cTaBwnM
BMNOCNeACTBUN MOMYNAPHBIM A3bIKOM MPOrpaMMMPOBaHNA BbICOKOTO YPOBHSA
®OPTPAHOM. OH cnocobcTBOBaN paclumpeHunto chepbl 4eaTeNbHOCTN KOMMNbIOTEPOB.

B 1951 rogy cpupma Ferranti cTana BbinyckaTb MawunHy «Mapk-1». A yepes 5 neT
BbiNyCcTuNa 3BM «Pegasus», NCMONb3YOLLYIO KOHLEMNUUIO perncTpos obLero
Ha3Ha4vYeHuns.

B CCCP B 1948 roay npobsemMbl pa3BUTUSA BbIYUCANTENBHON TEXHUKWN CTAHOBATCS
obuierocynapcTBEHHOW 3a4a4en.

B 1950 rogy B NHCTUTYyTE TOYHON MEeXaHUKU 1 BblYUCANTENbHON TexHukn (WTM n BT AH
CCCP) opraHmnsoBaH otaen ungposon 3BM ansa pa3paboTkm n cospganmsa 6onbwon 3BM.
3Ty paboTy Bo3rnasun C. A. Jlebepnes (1902—1974). B 1951 roay 3aechb bbina
cnpoeKkTuposaHa MawmnHa bOCM, a B 1952 rogy Havanacb eé a3kcnsyaTaynd. B npoekTe
BHavasie npensarasaocb NCNoab3oBaTb TPyOKM Bunbamca, Ho oo 1955 r. B kayecTse
3/1IeMeHTa NaMATU NUCMOJIb30Basn PTyTHbIE AnHMN. BACM morna cosepwaTtb 8 000 on/c.
CepuinHo oHa cTana BblinyckaTbcs € 1956 roga nog HasBaHueMm b3CM-2.
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TpaH3UCTOpHbIe DBM

B cepenvHe 1950-x ronos, Korga slamMnoBble KOMMNbIOTEPbLl AOCTUMIN «HaCbIWEeHNs», pag,
dhupm 06BbsABUA 0 paboTax No cO30aHNI0 TPAH3NCTOPHbIX IBM. MNMepBOoHa4YanbHO 3TO
Bbl3BaJ10 CKENTULM3M M3-3a TOr0, 4TO NPOU3BOACTBO MOJYNPOBOAHUKOB ByAeT CNOXKHbIM



n goporocrtosimmMm. OgHaKO 3TOro He C/Iy4Yn0Cb — NOCTOSIHHO COBEPLLUEHCTBOBAJINCH
MeTobl MPON3BOACTBA TPAH3MCTOPOB.

B 1955 rogy B CLUA 661210 06Bb58BNEHO 0 co3aaHun umndposoro komnstotepa TRADIC,
rnoctpoeHHoro Ha 800 TpaH3ucTopax n 11 000 repmaHmnesbix anogax. B aTom xe rony
dhmpma obbsBMAa 0 CO34aHUN MONHOCTbLIO TpaH3ncTopHon IBM. lNepBaa Takas MalUMHa
«Philco-2000» 6bina caoenaHa B Hosibpe 1958 roaa, oHa cogep>kasa 56 ThiC.
TpaH3nctopos, 1 200 AnoanoB, HO BCE XKe B €é cocTaBe 6bi10 450 3N1eKTPOHHbIX JlaMn.
«Philco-2000» BbinosHANA C/lIOXKeHUe 3a 1,7 MKC, yMHOXXeHue — 3a 40,3 MKC.

B AHrnum TpaH3uctopHas 9BM «Elliot-803» 6bina BbinyweHa B 1958 roay, B ®PIN —
«Simens-2002» n B AnoHun H-1 — B 1958 roay, Bo ®paHunm n Ntanum — B 1960 roay. B
CCCP rpynna pa3paboT4ymnkos Bo rnase c E. J1. bpycunosckum B 1960 rogy 8 HAWU
MaTeMaTnyeCcKnx MmawunH B EpeBaHe 3aBeplwmnia pa3paboTKy nosynposoaHUKoson 3BM
«Pa3paH-2», eé cepunHbIN BbINYCK HavyaT B 1961 roay.

B 2T0 XXe BpeMs NosiBUINCb KOMMbIOTEPbI N HE Ha MOoJIYNPoBOAHUKAX. Tak, B ANoHUN
Obina BbinyuweHa 3BM «Senac-1» Ha napameTpoHax, B CCCP — «CeTyHb», a BO ®paHumun
— CAB-500 Ha MarHUTHbIX 3neMeHTax. «CeTyHb», pa3dpaboTaHHas B MI'Y nopg
pykosoacTteoM H. . bpyceHuoBa, cCTasna eanHCTBEHHOW cepunHon IBM, paboTaBLuas B
TPOUYHOW CUCTEME CHUCNEHUS.

3Ha4YnTesNIbHbIM COBLITUEM B KOHCTPYUPOBAHNM MaLLUWUH BTOPOro MOKOAeHnsa ctanm 3BM
«Atlas» (BbinyLweHa B AHrinmm B 1961 roay), B KOTOPOW BbiM NPpUMEHEHbI KOHLENU NN
BUPTYyasbHON (KaxkyLwiencs) namaTtu, «Stretch» n CDC-6600 (CLUA) n BSCM-6 (CCCP).

B 1960 rogy dumpma IBM pa3paboTana MOLHYIO BbIHUCIUTENbHYO cuctemy «Stretch»
(IBM-7030), pa3paboTynku kotopon gobunnce 100-kpaTHOro yBen4yeHus
ObICTpOAEeNCTBUA: B €€ coCcTaB BXoamso 169 ThiC. 4pendoBbIX TPAH3UCTOPOB C TaKTOBOW
yacToToun nepekayeHnsa B 100 Mlu.

Bonblion Bkag B pa3BnTme KOMMNbIOTEPOB BTOPOro NokosieHns BHecna pupma Control
Data, pa3paboTaBwasn B 1960 roay 3BM CDC-6600 (nepsbin obpasel,
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Obin ycTaHoBNeH B Jloc-AH)Xenece B 1964 r.). B apxutektype CDC-6600 6b110
NCMNoJIb30BaHO HOBOE pelleHne — MHoronpoueccopHas obpaboTka: MHOFOYNC/IEHHbIE
apudmMeTnko-sornyeckme yctponcrtsea (AJ1Y) c pecatbio nepnuepuinHbiMin
npoueccopamm, 4To obecneymsano MaWmMHe NPOU3BOANTENIbHOCTL bonee Yem 3 MAH
on/c.

B CCCP nocne Bbinycka nepson cepunHon 3BM BTOporo nokoneHnsa «PasnaH-2» 6bi10
pa3paboTaHo ewé okono 30 Mmoaenenm No Takom e TeXHONOrnn. MMHCKMM 3aBO4OM
BblYMCANTENbHOW TEXHUKN M. Cepro OpaxoHukuase B 1963 rogy bbina BbinyuieHa
rnepsas TpaH3ncTopHasa 3BM «MunHck-2», a 3atemMm eé moandukaunm: «MMHCK-22»,
«MUHCK-22M>», «MUHCK-23» 1 B 1968 roaoy — «MUHCK-32», KOTOpble O0/Iroe BpemMs
nrpaauv rnaBHyo poJjib B aBToOMaTM3auUmMM pa3inYHbIX OTpacsen Hapo4AHOro X03MCTBa.

B UHCcTuTyTe knbepHeTnkn AH YCCP non pykosoacTtsoM B. M. nywkoBa B 60-e rr. XX
BeKa pa3paboTaH pag passiMyHbiX ManbliX MawWWH: «MMpoMuHb» (1962 r.), «Mup», «Mnp-1»
(1965 r.) n «Mup-2» (1969 r.) — BnocneacTBun NPUMEHSIEMbIX B By3axX U Hay4HO-
nccnenoBaTesibCKUX OpraHm3auunsx.

B 1964 rony B EpeBaHe Takxe bblsin co3gaHbl Masble 9BM cepun «Hanpun»,
oTanYvarowmxcs ot 3BM «Mup» HEKOTOPbIMU CTPYKTYPHBIMU OCOBEHHOCTSAMMN.

B Tom e rogy B lNeH3e b6bina pa3paboTaHa 1 nywieHa B NPOU3BOACTBO CEPUSA MaLLUNH
«Ypan» (rnaBHbIn KOHCTPYKTOP b. . PameeB), no3>xe B 1965 n 1967 rr. nosaBnancCb
Moandpukaunmm — «Ypan-11» n «Ypan-16». 3BM cepumn «Ypan» nmenn yHUPpULUNPOBAHHYIO
CUCTEeMy CBA3U C NnepudepunHbIMU YCTPONCTBaMU.

MawwunHa B2CM-6 cocTtosana n3 60 TeiCc. TpaH3ucTopoB 1 200 ThIC. NOJYNPOBOOHUKOBbIX
ONO0A0B, MeNna BbICOKY HaAEXHOCTb U BbiICOKOe bbiIcTpoaencTteme — 1 MAH on/c.

Mpn nossaeHun 3BM BTOpOro nokoseHns pas3paboTymkn 3aHAnnCb paspaboTkon u
Co3aHune s3blIKOB NMporpamMmmpoBaHus, obecneymBatowinx yaobHein Habop nporpamm.

OOHMM 13 NepBbiX A3bIKOB NMporpamMmmmpoBaHms 6bis AJITOJT (co3aaH rpynnon y4eHblX
aMepuKaHckon Accoumaumen no BblHNCANTENIbHON TEXHUKN).
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Jnoxa MHTEerpaJibHbIX CXeM

B nekabpe 1961 roga cneumanbHbin KOMUTET UpMbl IBM, n3y4ymB TeXxHU4YECKYO
NONNTUKY pmnpmMbl B 0651aCTN pa3paboTKM BbIHNCINTENbLHON TEXHUKW, NMpeacTaBua niaH-
OTYET co3aaHmns 9BM Ha MUKPO3EKTPOHHOW OCHOBE. Bo rnaese peanvsauunum niaaHa
BCTaqn ABa Befywmx paspabotymka pupmel — . AMgan n . bnay. PaboTas
npobaemMon Npom3BoACTBA JIOMNMYECKUX CXEM, OHU NPeasioXuUaun rnpu co3gaHum
ceMencTBa NCNOJIb30BaTb NMOpPUAHbLIE MHTErpasibHble CXeMbl, A5 Yero npu pupme B
1963 roay 661710 OTKPLITO NpeanpuaTME MO UX BbINYCKY.

B Havane anpensa 1964 roga upma IBM 0bbsBMAa O CO34AHNM LLECTN MOAENEN CBOEro
cemencTBa IBM-360 («System-360»), nosB/ieHMe KOTOPOro 03HaMeHOBaJ10 NMosiB/IeHne
KOMMNbIOTEPOB TPETbLEro NokoJieHns. 3a 6 fieT cylwecTBoBaHUSA cemencTea pupma IBM
nyctuna 6onee 33 ThbIC. MalWMH. 3aTpaTbl HA HAaY4YHO-UCCenoBaTeNbCKME paboThl
COCTaBW/IN NMpUMepPHOo noaMunanapha nosnapos (MO0 MepkaM TOro BpeMeHn — cyMmma
Oblna NpocTo orpomHon). MNMpun cozgaHum cemencTea «System-360» pa3paboTymkm
BCTPETUINCL C TPYOAHOCTAMU NPU CO34AaHMNMN OMEepPaLMOHHON CUCTEMbI, KOTOpasa O0JIKHa
Oblna oTBe4YaTb 3a 3PPEKTUBHOE pa3MeLleHne N NCNoNb30BaHMe pecypcos IBM. MNepsas
N3 HUX, YHNBEpPCaJibHaa onepaunoHHas cucteMa HasbiBasacb DOS, npeagHa3sHavyeHHasd
Ans Manblx n cpeaHnx 9BM, no3>xe Obina BbiNylleHa onepaunoHHasa cnctema 0S/360 —
aons 6onbwnx. 4o KoHua 60-x rr. gpupma IBM B 0buien cnoxHoOCTM BbinycTuia bonee 20
Moaenen cemencTtea IBM-360. B mogenun 85 Bnepsble B Mupe bbinla NpuMeHeHa KaLl-
namaTb (0T dp. cache — TanHKK), a Mmoaenb 195 cTtana nepsonn 9BM Ha MOHOIUTHbIX
cxemax.

B KkoHue 1970 roga pupma IBM cTana BbiNyCKaTb HOBOE CEMENCTBO BblYUCINTENbHbIX
MawunH — IBM-370, koTopoe coxXpaHW/Io CBOK COBMeCTUMOCTbL ¢ IBM-360, HO n nmeno
psan U3MeHeHUN: OHN Bbln yAO0OHbI 418 KOMMNJEKTOBAHMSA MHOMOMALUUHHbBIX Y
MHOIOMNPOLLECCOPHBIX BbIYHNCINTENbHbIX cncTeM, paboTatoLwmx Ha obuiem none
onepaTMBHOW MaMsaTW.

NMNo4yTn ogHoBpeMeHHO ¢ IBM KoMnbloTepbl TPETbEero rNoKoJIeHUA CTalv BbiNyCKaTb U
apyrve gpupmbl. B 1966—1967 rr. nx sbinyckanan pupmbl AHranun, ®PI n Anoxunn. B
AHrnm cpmpmon ICL 66171 OCHOBaH BbIMYCK CEMENCTBA MalWnH «System-4»
(nponssoanTensHoCcTb OT 15 Ao 300 TbIC. on/c). B ®PI 6b1aM BbINyLWEHbLI MaLLUWHbI CEPUM
4004 omnpmMbl Siemens (MalIWHbI 3TOF0 CEMENCTBA NOJIHOCTbLIO KoNupoBann 3BM
cemencTBa «Spectra-70»), a B AnoHUn — MawwunHbl cepmn «Hytac-8000», pa3paboTaHHble
hmpmon Hitachi (3To cemencTBO ABNANOCH MOgUMKaUMEN ceMencTBa «Spectra-70»).



Hpyrasa snoHckasa pupma Fujitsu B 1968 roay obbsaBuna o cosgaHnm cepum 3BM
«FACOM-230». B Nl'onnanounn
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dumpma Philips Gloeilampenfabriken, obpa3zosaHHas B 1968 roay on4 Bbinycka
KOMMbIOTEPOB, CTajla BbiNyCcKaTb KoOMMbloTepbl cepun P1000, cpaBHuMon ¢ IBM-360.

B nekabpe 1969 roga pspg ctpaH (HPB, BHP, 4P, MHP, CCCP n YCCP, a Takxe B 1972
rogy — Kyba, a B8 1973 roay — CPP) noanucanun CornaweHune o COTpyaHNYEeCTBE B
o6nacTn BbIYUCAUTENbHBIX TEXHONOMMW. Ha BbicTaBke «ECIBM-73» (1973 r.) 6biain
rMoKa3aHbl NepBble pe3ysibTaTbl 3TOM0 COTPYAHMYECTBA: LWeCTb Moaesie KOMMbIOTEepOoB
TPEeTbEro rNoKOJIEHUSA N HECKOJIbKO NMepudepuinHbiX YCTPONCTB, a TakxXXe YyeTbipe OC ans
Hux. C 1975 roga Ha4ancs BbINYCK HOBbIX MOAepHU3NpPoBaHHbIX Mmogenen EC-1012, EC-
1022, EC-1032, EC-1033, nmerowmx Haunsy4yllee COOTHoOLWeHne
MPON3BOANTENIbHOCTL/CTONMOCTb, B KOTOPbLIX UCMOJ1Ib30BaJINCb HOBbIE JIOTUYECKNEe CXeMb
N CXeMbl NOJIYNPOBOAHMKOBOMN NaMATU. BCKope NosABUINCE MaLLUWHbI BTOPON Cepum
coTpyaHuyecTtBa. Hanbonee apkum npepcrasutenem ero boisia MmowHaa mogens EC-
1065, npeacTasnsasLwas cobom MHOMONPOLLECCOPHYI CUCTEMbI, COCTOSALLYIO N3 YeTbIPEX
NpoLLeccopoB N nMeBWwyto NnamaTb 16 MbanT. MawmnHa 6bina BbiNOJIHEHA Ha
MHTerpanbHbiX cxemax NC-500 n nMmena nponssoanTesnbHOCTbL 4—5 MJIH on/c.

C MawWwmHaMn TpeTbero rnoKoJIeHNs CBA3aHOo eLlé O4HO 3HaYnTesibHoe cobbiTue —
pa3paboTka 1 BHeApeHWe BM3yasibHbIX YCTPONCTB BBOAA-BbIBOAA asipaBUTHO-LNGPOBON
N rpadu4eckon nHpopmMaunm ¢ NOMOLLbIO IIEKTPOHHO-JTy4eBbIX TPYOOK — gucnnees,
NCNoJsib30BaHMe KOTOPbIX MO3BOJINIO A0CTAaTOYHO NPOCTO peanm3oBaTb BO3ZMOXHOCTU
BapuaHTHOro aHanusa. ictopmsa NossB/IeHNS NMepBbiX NPOTOTUMNOB COBPEMEHHbIX
ancnneeB OTHOCUTCA K NOC/IeBOEHHbIM rogaM. B 1948 rogy . dynnep, COTPYOLHUK
nabopaTtopumn BblHUCANTENBHOW TEXHUKN [@apBapACKOro yHUBepcMTeTa, onncarn
KOHCTPYKLUIO HyMepocKona. B aTom npunbope, nog pykosoacTsom 9BM, Ha a3kpaHe
3/IEeKTPOHHO-Ny4eBOn TPpybKM nosasnsnace ungposasa nHhpopmaumna. Aucnnen
NPUHLMNNKANBbHO N3MEHWJT NMpoLecc BBOAa-BbiIBOAA AAHHbIX N YNPOCTUN obLieHmne ¢
KOMMbIOTEPOM.

B 1970-x rogax 6naronaps nosiBAeHUIO MNKPOMNPOLLECCOPOB CTas1I0 BO3MOXXHbIM
ocyLwecTBnATb Bydepunsaumnio Kak gaHHbIX, MPUHUMAEMbIX C 9KPAHHOI0 TepMUHana, Tak



N OaHHbIX, NepefaBaeMbiXx IBM. bnarogapsa 4yeMy pereHepauunto nsobpakeHus Ha
3KpaHe yfanocb peanm3oBaTb CpencTBaMu CaMoro TepmMmuHana. lNossunackb
BO3MOXXHOCTb peflaKTUPOBAHNA N KOHTPOJA LaHHbIX nepen nx nepegadenn 8 3BM, 4to
YMEHbLUNI0 Y1C0 oWmMBOK. Ha akpaHe NosBUCA KypCcop — NOABUMXKHAA METKa,
WHNLUMaNN3npyoLWwaa MecTo BBo4a UM peLaKTUPOBAHNA CUMBOJIA. DKpaH aucrnsea ctan
LBETHbIM. MosABMAACb BO3MOXXHOCTb OTOBparkeHMsa Ha IKpaHe CI0XKHbIX Fpadnyeckunx
n306pa>keHnin — 3To Aas10 BO3MOXXHOCTb AN CO3[4aHNA KPAaCOYHbIX UIp (XOTS nepBble
KOMMNbIOTEPHbIE UTPbl NOABUINCE eLLE B
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1950-e roabl, HO BbIIN NceBAOrpamnyeckMMmn) n NnpegHa3HayYeHHbIX ons paboThl C
rpadukon Nporpamm.

YeTBEpTOE NOKOJIEHUEe

9T0 NnokosneHne 3BM cBs3aHO C pa3BUTUEM MUKPOMNPOLEeCCOpHOU TexHUkK. B 1971 rogy
KoMnaHua Intel Bbinyctuna mukpocxemy Intel-4004 — nepBbii MUKPOMPOLLECCOP U
POAOHAYaIbHUK OOMUHUNPYIOLLEro N CaMOro N3BECTHOro ceroaHsa cemencraa (Intel x86
(nepsbIn Mukponpoueccop Intel 8086)).

NcTopusa 4eTBEPTOro NOKONEHNA Havasnacb C TOro, 4YTO AMoOHCKaa pmpma Busicom (HbiHe
y>XXe He cyulecTByeT) 3aka3ana Intel Corporation nsarotosuTb 12 Mnkpocxem ans
NCMONb30BaHUSA UX B KaJIbKYNSATOPax pa3iM4yHbiX mogenen. Manbih 06 bEM Ka)kaom
napTuUM MUKPOCXEM yBeNn4MBaJ CTOUMMOCTb UX pa3paboTkn. OgHako pa3spaboTymkam
y0asnocb Co34aTb Takoe YCTPOUCTBO — MUKPOMPOLLECCOpP, KOTOPbIN MOl MCMOJIb30BaTbCA
BO BCeX MUKpOKasibKynaTopax. Ero TaktoBas 4actota — okosio 0,75 Ml u. lNpoueccop
Obl1 YeTblpéXxpa3pAaHbIM, TO €CTb MO3BOSA KOAMPOBaTb BCe LUUGPbI U cneunasnbHble
CUMBOJIbI, 4TO BbIZIO AOCTATOYHO A1 KaJIbKYysaTOpa.

OAaHako KoMnbloTepbl paboTaloT HE TOJIbKO C UndpamMm, HO U C TEKCTOM. 1518 TOro 4Tobbl
3aKkogmpoBaTb BCe uudpbl, OyKBbI U cneynanibHble CUMBOJILI, NoTpebosasncs 6bl 8-
pa3psaaHbiv npoueccop. OH noasuaca B 1972 roay v Ha3biBancs Intel-8008, a B 1974
rogy nossuncsa npoueccop Intel-8080. OH 6bin1 BbinoAHeH Mo NMOS-TexHonorum (anrna. N-
cannel Metal Oxide Semiconductor), ero TakToBas 4acToTa cocTasumna 2 MlNy, npn aTom B



caMOM MuKponpoLeccope 6biI0 peasi3oBaHo AesieHne Ymcern.

Taknm 06bpa3om, UCTOpUSA Pas3BUTUA SJIEKTPOHUKK MOAOLLA K CO3AaHNI0 NEePCOHasIbHbIX
koMmnbtoTepos (MK). Bo BTopon nososuHe 70-x rr. nosBuaacb NnoTpebHoOCTb B
KoMMbloTepax oas ogHoro paboyero mecta. lNepsble Takne MK 6a3nposannch Ha 8-
pa3psaaHbixX npoueccopax — Intel-8080 n npoueccopax dupmsbl Zilog Corporation — Z80.
OC onsa Hux pa3paboTtana komnaHus Digital Research CP/M (anrn. Control Program for
Microcomputers).

Co3paTenamum nepsoro MK 6bian gBa MoNoObiX aMepPUKaAHCKMX TexHuka: CtueeH [xobc,
paboTaBwmnn B hupme Atari, 1 CTnes Bo3HAK 13 KOMMaHUK
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HewlettPackard. Jletom 1976 roga B rapaxxe poautenein Oxobca oHW coopynnnm
nepsbin MK 1 Ha3Banu ero «Apple-I» — «a6noko». Jna Toro 4Tobbl 4OCTaTb
Heobxoanmble aetanu O>obcy Nnpunwaock NpogaTb CBON aBTOMObOUIbL «POSIbKCBAreH».
Apple-l1 He nMen HM KNaBnaTypbl, HXN Kopnyca.

B anpene 1977 roga oHW CKOHCTpyupoBaan ewé oanH NK — Apple-ll (B 3To e BpemMs
rnosiBuNacb U 3HaMeHUTasa smbnema hupmbl Apple — HagKyLLleHHOe pa3HoLUBETHOEe
A6710K0), OH MMeJsT1 0AHOMIATHY KOHCTPYKLMIO U LUNHY paCLUMPEeHNs, NO3BOJISIOLLYO
NoACOeONHATL AOMNOJIHUTENbHbIE YCTPONCTBA. KnaBnaTypa bbis1a noMewleHa B
oTAesNbHbIN KOpryc. B KayecTBe LeHTpasbHOro npoueccopa 6bia B3AT HAaLEXKHbIN 8-
pa3psaaHbin MOS 6502. NMamaTb cocTaBnaaa BCcero nmwb 8 KbanT, HO oNns eé yBenn4eHuns
Nncnosib3oBaslaCb MarHNTOMOHHAaA NIeHTa, 3anyckaeMas ¢ 00bIYHOr0 KaCcCeTHOro
MarHmTogoHa. B ganbHenwem K Apple-Il 6b11m pa3paboTaHbl rpaduyveckmne
Buageoanantepsbl, guckosaa OC gng ynpasneHns O N HUWKHUW perncTp 418 CUMBOJIOB,
KOTOpble MOr/in pa3mellaTbCs Ha 3KpaHe B 80 ctonbuax.






Puc.5. Apple-li
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3a 10 c He bonbwinm netT 3T0T MK dupmbl Apple (obpasosaHa B 1976 roay) 3aBoeBan
pbIHOK — 6b1J10 NpoaaHo 6onee 2 MAH 3K3emMnNNapoB. LleHa ero konebanacb B panoHe
1000 ponnapoB. CBOMM KOMMEPYECKMM yCnexoM oH 0653aH B 3HAYNTESIbHON CTEMNeHn
€ro OTKPbITON apXUTEKTYpe U MOAYJIbHON CUCTEMe, NO3BOJIALLEN PACWINPATL CUCTEMY
3a CY4ET pobaBneHNsA HOBbIX YCTPONCTB.

K 1980 rony ctan oyesmnpeH ycnex ngeun lNK. Nx pelIHOK 4OCTUT HECKOJIbKUX OECATKOB
TbiCAY B rof. KpynHenwasa aneKTpoHHasa kopnopauusa CLUA IBM, nngep B npon3BoacTBe
KOMMNbIOTEPOB, Y)Xe CoBepLUUa OAHY CTpaTernyeckyto ownbky, yCTynmB pbIHOK MUHU-
9BM komnaHuwn Digital Equipment Corporation (DEC). Ewié ogHum nosogom ans
BbecnokoncTBa cTan ycnex komnbtoTepos pumpmbl Apple Computer. N IBM pewaeT 6bICTpO
3aXBaTUTb PbIHOK DBM. COMHEHUN He BbIN0, YTO AJIA 3TOr0 HY>XKHO CO34aTb HOBYIO
moaenb MK. Ons 3Toro Hy>xeH 6bia1 HOBLIN NMpoLeccop (B3amMeH ycTapeswero MOS 6502
nnn Zilog Z80) — um cTan npoueccop Intel-8088.

B 1976 rogy koMnaHus Intel Ha4ana pa3paboTKy Mukponpoueccopa Intel-8086, koTopbin
6611 BbiNyweH B 1978 rony. Pasmep ero pernctpos 6bin yBennyeH BABoe, 4TO Aano
BO3MOXXHOCTb YBenn4nTb B 10 pa3 npon3BoanTesIbHOCTb No cpaBHeHMto ¢ 8080. Kpome
TOro, pa3Mep agpecHon WuHbl bbin yBenmyeH o 16 6uTt, 4em onepeanns CBOE BpeMsa —
eMy OOMOJIHUTENIbHO HY>KHa 16-pa3pagHas MMKpocxeMa.

B 1979 rogy 6bin BbiNyLWEH HOBbIN MUKponpoueccop — Intel-8088, He oTAn4aBLWMNCA OT
CBOEro npeflwecTBeHHMKA, HO OH UMen 8-pa3psafHylo WWHY AaHHbIX — 3TO MNO3BOASA0
MCNOsIb30BaTbh MONyJJspHbIE B TO BpeMs 8-pa3pafaHble MUKPoCcxXeMbl. MNepBoHavalbHO
npoueccop paboTtan yactoton B 4,77 MI'y, HO BNOCNeACTBUN Apyrue UpMbl
pa3paboTann coBMecTUMbIe C HUM 8- n 10-MerarepLoBble NPoLEeCCOopbI.

12 aBrycTta 1981 rona IBM BnepBble npeactasuna cson MK, KOTopbIM Tak U Ha3blBasCA
IBM PC (aHrn. Personal Computer). OH nmen npoueccop Intel-8088, oBa anckosona ons
rmbknx anckos no 160 K6ant n Ol (onepaTmBHyto NamMaTb) 64 KbanT ¢ BO3MOXXHOCTbIO
pacwmpenunsa oo 512 Kéant. B M3Y (nocTtosiHHOe 3anoMuHatouwee yctponcTso) PC 6bin
NOMeELLEH A3blK NporpamMmMmupoBaHus bencuk. IBM paspaboTana cBon coO6CTBEHHbIN
ancnnemn, KoTopbin MMesT XOPOLUYH KOHTPACTHOCTb, CUMBOJIbl HA HEM JIErKO YNTANIUCh U



He yTOMIANN rna3 MepuaHmnem.

K 1982 rony HeBepodATHas NonNyJsIApHOCTb HOBOIro KOMMNbIOTEpPa NpuBesia K CoO34aHUI0
MHOro4YucsieHHbIX aHanoros. K 1984 rogy IBM-coBMeCTUMbIX KOMMbIOTEPLI BbINYyCKan
bonee 50 komnaHun, a B 1986 roay o6bEM npoaak KNOHOB NMPEBLICUT COBCTBEHHbLIN
06BEM npofaxk pupmel IBM. ApxutekTypa IBM
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PC 3aBoeBaJla BeCb MUP: HUKaKOW gpyron pupme, byab-to Apple Macintosh, NeXT, Amiga
WA OpyruMm, He yaoanocb 3aHATb MeCcTo pAanom ¢ IBM. XoTa komnbioTepbl upM Apple n
Amiga To>)xe BblIn 04eHb NONYSAPHbI.
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Puc. 6. IBM 5150 PC

B 1983 roay IBM BbinycTuna Hosyto mogenb PC XT (aHrn. eXtended Technology) ¢
XXECTKUM ONCKOM (BUHYeCcTepoM) EMKOCTbIO 10 MbanT n onepaTmBHOW NaMaTbio 640
KbanT. Pabotan PC nop ynpasneHnem MS DOS komnaHum Microsoft — HbiHe
KpynHenwero Npon3soanTens nporpammHoro obecnevyeHus.

MNpe3seHTaums Hosoro PC — IBM PC AT (aHrn. Advanced Technology) — cocTosnach B
1984 roay. AT 6bln1 MOCTPOEH Ha OCHOBE HOBOIMO MUKpOMNpoLeccopa
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— Intel-80286, KoTopbIn 6bIN NpeacTasneH B 1982 roay. Mukponpoueccop nmen 16-
paspALHYIO WNHY OaHHbIX U 16-6UTHBIM BHYTpeHHne perncTpsl. Mepsbint Intel-80286
paboTan Ha YyacToTe B 6 MU, BNocnenctemm goseaéHHonm oo 20 Mlru. B obuiem, AT B 5
pa3 6b11 nponssoanTenbHee, 4eM XT. [NaBHbIM NpenMyLecTsoM Intel-80286 6bina
CcnocobHOCTb paboTaTb C 4OMONHUTENBbHOM MaMATb. OH nMen 24-pa3pagHyo aapecHyo
LINHY, 4TO no3sonsaso pabotaTtb ¢ Ol oo 16 M6anT. Intel-80286 mor paboTaTb C
BUPTYyasibHOW NMaMATbio pa3mMepoM o 1 NbanTa.

Tem BpeMeHeM B AHBape 1984 r. cocToanacb npeseHTaumns nepBoro KOMnboTepa
Macintosh komnaHumn Apple Computer. 3T KOMNblOTEPbI CbiFPasn 3Ha4YNTENbHYIO POJib B
pa3suTum PC. OH nmen 9-010MMOBbLIN MOHUTOP C BbICOKOW

YETKOCTbIO N306parkeHnsa n 3aHMMan Maso MecTa Ha pabo4em cTone, 4Ymcno
coeguHnTeENbHbIX Kabenen B cucteme 661710 MUHMMasbHbIM. B KayecTBe LLeHTpasibHOro
npoueccopa bbis1 cnosb3oBaH MUKponpoueccop 68000 komnaHnm Motorola, B
nocnenywLwmx mogensax dbla ncnonb3oBaH MuUkpornpoueccop Motorola 68030, a B
HEKOTOpPbIX OHN NCMNOJ1Ib30BaJZIMCb COBMECTHO C MaTeMaTMYeCKMUM COnpoLeccopoMm, a
Tak>Xxe uBeTHOW MoHUTOop. Takne PC bbinn o4eHb yaoobHbl B AoMaluHen paboTe.
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Puc. 7. Macintosh 128k
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B 1985 rony koMmnaHusa Intel aHoHcupoBana nepsbin 32-pa3psanHbin npoueccop Intel-
80386 (Intel-80386DX). OH nmen BCe NMONIOXKMUTESIbHbIE KaYyeCcTBa CBOMX
npeawecTBeHHNKOB. Bca cnctema komaHpg Intel-80286 nonHOCTbLIO coBMecTUMa C
Habopom KomaHa 386-ro. HoBbI npoueccop 6bis1 MOHOCTLIO 32-pa3psagHbiM 1 paboTan
Ha YacTtoTe B 16 MI'y (no3»xe nossunucb mogenu ¢ 25, 33 n 40 Mlu). C ysennyeHmnem



LWWMHbI AaHHbIX A0 32 BUT YNCI0 agpPEeCHbIX NMNHUI BbISIO TaKXXe yBeIMYeHOo A0 32, 4TOo
MO3BOINI0 MUKpOMpoLeccopy obpalwaTbcs Npsamo K 4 F6anT manyeckon naMmaT Uan K
64 T6anT (1 Tepabant = 1024 '6anT) BUpTYasbHOM NaMATWN. [Ns noanep >xaHus
coBMecTuMOoCTM ¢ Intel-8086 npoueccop paboTan B 3anLEHHOM pexxume (aHrn. Protect
mode), Tak)xe noanep>XmMBasics peajbHbln pexxum (aHrn. Real mode), OCHOBHbIM
oT/In4mem Bblsla BO3MOXXHOCTb NepexoanTb N3 OAHOro pexmnma paboTsl B gpyron 6es
nepesarpyskm KkoMnbotoTepa. MosABUICA Tak>Ke HOBbIN PEXUM — BUPTYasibHbIA (aHM .
Virtual mode) — no3BonaaBLWIMI MUKponpoLueccopy paboTaTb Tak Xe, Kak 1
HeorpaHudeHHoe KonmnyecTso Intel-8086. 3To AaBasio BO3SMOXXHOCTb NMpoLeccopy
BbINOJIHATb Cpa3y HECKOJIbKO NporpamMm.

B 1988 rogy komnaHuen Intel 6bin paspaboTaH Mmukponpoueccop Intel-80386SX, B obLem
HMn4yem He oTamydaswummcs oT Intel-80386DX, oAHaKO OH CTOW AeLleBsie N UCNOoJIb30Bal
16-pa3psanHyto BHELIHIOW LWWHY OaHHbIX.

MNepBas nepcoHanbHasa 9BM Ha ocHoBe Intel-80386 6bina narotosneHa pupmon Compaq
Computers. B anpene 1987 roga IBM o6bsaBuia 0 co3gaHnm cemencrtsea PS/2 ¢ wnHown
MCA (aHrn. MicroChannel Architecture). o aToro komnstoTepbl PC AT ncnonb3osanmu
wmnHy ISA (aHrn. Industry Standard Architecture). OHa 6bina 32-pa3psagHas u umena
yacTtoTy 10 Ml'u. B 1989 roay neBsaTb KOMNaHMnN-kNoHMankepos (AST, Epson,
HewlettPackard, NEC, Olivetti, Tandy, Wyse n Zenith) paspaboTtanu wuHy EISA (aHrn.
Extended Industry Standard Architecture). OHa, kak n MCA, nmena pa3psaaHoCcTb 32, HO B
oT/nm4me ot Heé EISA bblna NoIHOCTbLIO coBMecTuMa C ISA.

B 1989 rony nossnsdeTcs HoBasa pa3paboTka komnaHun Intel — mmukponpoueccop Intel-
80486 (Intel-80486DX). 2ToT npoueccop 6bl21 NOJIHOCTLIO COBMECTUM C ceMencTBoM Intel-
80x86, copep>xan B cebe maTeMaTn4YeCKMn conpoueccop u 8

Kb6anT kaw-namaTtn. 80486 6bis1 6onee coBepLUeHEH MO CPABHEHMIO C MUKPOMPOLLECCOPOM
Intel-80386, ero TakToBas YacTtoTa cocTasasnia 33 My,

B 1991 rony Intel npeactasnna npoueccop Intel-80486SX, y KOTOpPOro oTCyTCTBOBal
MaTeMaTmnyeckmnim conpoueccop. A B 1992 rogy — npoueccop Intel-80486DX2,
paboTaBWMI C yOBOEHHOW TaKTOBOM YacToTon — 66 MIL. BnocneacTeun BbiLWAN
npoueccopbl DX4 ¢ TakToBoM 4acTtoTon 75 n 100 MIw.
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Kpome KkoMnaHuu Intel 486-e npoueccopbl CTanu BbliNyCKaTb U Apyrve upmbl, HanpuMmep
pumpmbl AMD (aHrn. Advanced Micro Devices) u Cyrix.

3TN PUPMbI BHOCUIN HEKOTOPbIE YCOBEPLUEHCTBOBAHNS B HUX U NpoAaBasn no ueHe oT
100 ponnapos. Bckope ona 486-x cuctem cTtasia CTaHgapToMm wunHa VL-Bus,
pa3paboTaHHasga accoumnaumen VESA (Video Electronics Standard Association).
MponyckHas cnocobHOCTb cocTaBmna 132 MbanT/c.

Co3paHue KoMNboTEpPOB Ha OCHOBE MnpoLueccopoB cemencTBa Intel-80486 no3soanno
3anyckaTb MHOr04YMCNEHHOEe NporpaMMHoe obecneyeHune.

BTopoe mecTo nocne PC coupmbl IBM 3aHuMaeT hupma Apple Computer ¢ PC Macintosh.
KoMnbloTepbl BbINYyCKaJIMCb Ha OCHOBE NpoLueccopoB onpMbl Motorola. 9Tn KoMnbloTEpPDI
o4eHb yaobHbI Npn ncnoab3oBaHUK aoma, B opuce n gnga obyyvyeHunsa B wkone. NocnegHue
mogenn — LC 475, LC 575 n LC 630 — ocHOBaHHbIe Ha npoueccopax Motorola 68LC040,
OCHawaTca anckosogom CD-ROM.

Camble npounssoanTenbHble KoMMbloTepbl Macintosh cepun Quadra, ocHalanncb
npoueccopom 68040 c TakToBOW YacToTom Ao 33 MIy, conpoueccopom, nmMenn
BO3MOXXHOCTb pacwwmpeHmna O3Y no 256 Mbant. Quadra B OCHOBHOM MCMNOJ/Ib30BaJINCb B
nonnurpaMyeckom 1 peksaMHOM gesie, a TakxXXe B CO3gaHUn MynbTUMena-rnpuioXeHnmn
n Apyrux 3agadax, Tpebytowmx 60nbLLNX BbIYNCANTENbHBIX MOLLHOCTEN N 06paboTKn
3HAYNTENbHbLIX 0O BbEMOB AaHHbIX; OHM TakKXe NOAXOOAT AN CO34aHUSA NPOrpaMMHOro
obecneyvermnsa. C 1993 roga BbiNyCKalTCSA KOMMbIOTEPLI NogcemMenctea AV, KOTopble
nMenun CTaHOapTHbIV BUOEOBXOObl U BUOEOBbIXOAbl, YTO faBajl0o BO3MOXXHOCTb BbIBOOUTb
MHOPMALIMIO KaK Ha 3KpaH CTaHOAPTHOro gucnnes, Tak n Ha 3KpaH obbl4YHOro
Tenesnsopa.

KpoMme BbillenepeymncsieHHbIXx mogenen Apple Computer BbinyckaeT nopTaTUBHbIE
KoMnbloTepbl cepun PowerBook. Hanbonbluyto nonynasapHOCTbL 3aBOEBa/IN KOMMbIOTEPHbI
cemencTBa Performa, KoTopble oCHawanncb pakc-monemMmom, 4T1o, 6b1s10 yoobHo gns
HaAOMHOM paboThl.

B 1993 rogy komnaHus Intel Ha4Yana NPoOMbILLIEHHbIN BbIMYCK HOBOIO npoLueccopa —
Intel Pentium (Intel He cTan npucsanBaTb eMmy HoMep 80586).

MNepBbie Mogenn paboTann Ha TakToBon YactoTe 60 n 66 MMy n obveanHsann B cebe oo
3,3 MJIH TPaH3UCTOPOB. Pentium — 3T0 NepBbIn 64-pa3paaHbIN CynepCcKansapHbIn
npoueccop ¢ RISC-agpoM, n3rotossieHHbIN No 0,8-MUKpoHHON TexHonorum BiCMOS. Ero
OCHOBY COCTaBfAeT ABa NATUCTYMNEeHYaTbIX KOHBeNnepa, NO3BOJIAIOLWMNX BbIMONHATL ABe



KOMaHAbl 3a oAuH TakT. OgunH KOHBeVIep BbINONIHAN NtoOble onepaunnm, Kak C
LeNI0OYNCNEHHbIMUN, TaK KU C YUCNaMU C NJlaBaloLeNn
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TOYKON, BTOPOW BbINOJIHAET 4YacCTb LeNo4YncneHHblX KoMaHa. Bce apupmeTnyeckune
OENCTBUA — C/I0OXKEHME, BblYUTAHMNE, YMHOXEHNE N fefleHne — peasin30BaHbl
annapaTHo. Co4eTaHue 3TUX peLleHnn pe3Ko NoBbICKI0 NPON3BOONTESNIbHOCTb
npoueccopa, YCKOPUTb BbIYNC/IEHUSA 3@ CHET yMeHblueHnsa obpaweHnn Kk O3Y.
KawwunpoBaHue obecneymBatoT ABa BHYTPeHHUX bydepa Kaw-namatm — no 8 Kbant gnsa
KOMaH[ 1 LaHHbIX, 4TO N03B0OJIUIO paboTaTb KOHTENHEepPaM KOMaHA He TOJIbKO Mo
YyTeHuto, HO K no 3anuncn. Cnegywas HOBMHKA — CUMCTEMa Npeacka3biBaHN BETBJIEHUN,
bnarofaps KoTopow nNpu rnepexone B 061acTn NaMATN 3aNoMMHaeTCa agpec rnepexona u
npu NoBTOPHOM obpalleHnn nepexon No 3ToOMy agpecy npomcxognt beicTpee.

Brnocneacteum noasmnmcbe mogenm ¢ 4actotom 90 n 100 MlMu. OgHako BCcKope
obHapyXnnncb ownbKn B yCTPONCTBE AesieHns, U KoMnaHum Intel npuwnock
onybnukoBaTb nogpobHoe onncaHme 3Toro aedekTa. lNocne 3Toro ckaHagana
npakTMYeckn Bce npoueccopbl Pentium cTtanm TecTnpoBaTb, U B Mpanc-ancTax
nosieusacb Haanucb BUG FREE!, 4To 6yKBaslbHO MOXHO NepeBecTn Kak «CBOBOAHO OT
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3aBeplas paboTy Hag pedepaToM MOXXHO NPUATK K BbiBOAY, 4TO IBM nosaBuamnch, Korga
BO3HUMKJa ocTpenwas HeobxoaMMOCTb B 04E€Hb TPYLOEMKUX U TOYHbIX pacyeTax,
0COoOEeHHO B Takux 061acTAX HaYKU U TEXHUKW, KaK: aTOMHas pusnka n Teopma guHaMmnkK
nosieTa N ynpasJsieHUs feTaTeslbHbIMWN annapaTtaMu, B UCCNeL0BaHNM a3p0ANHAMUKN
DonbLWINX CKOPOCTEN. YPOBEHb Nporpecca 34eCb BO MHOMOM 3aBUCEsT OT BO3MOXKHOCTEN
BbIMOJIHEHNS CJIOXKHbIX pac4eToB.



9BM B cBOEM pPa3BUTUN NPOLLIN HECKOJIbKO NMOKOJIEHUNA.
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