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[MTPEOVICJIOBUE

Pa3Butie CpeiCTB BLIYUCIMTENBLHOH TEXHHKHM NpPHUBENO K CO31a-
HUIO 3JIeKTPOHHBIX BHIYHC/IHTENbHBIX MAILIMH, KOTOPHIE 10 JINHHH MalIHH
o6uiero 1nasHaueHus o6pasyior Exunyio cucremy DBM (EC 3BM).
Mamunel ExvHoll cucTeMBl Kak ceMeiictBo DBM ¢ GwicTpojeiicTBHeM
OT HECKOJIbKHUX JNIeCATKOB ThICAY JO NOJYTOpPa MHJIJIHOHOB omeparuii
B CEKYHIY MOTryT 3(hGdEeKTHBHO HCINOJb30BAaThCS HE TOJbKO aBTOHOMHO
HJIH B COCTaBe aBTOMAaTH3HPOBAHHLIX CHCTEM YyNpaBJeHHs, HO U NpPH
OpraHH3allMd MHOrOMalIMHHBIX M MHOTOIPOILECCOPHBIX KOMILJIeK-
coB. B co31aHuHM 3THX MallMH NPHHUMAJIH aKTHBHOE yyacTHe KOJIJIeK-
THEBl YYeHbIX, HHXeHepOoB H paGoyHX CTPaH COLHAJHCTHYECKOTO
coxpyxecrBa — Boarapuu, Beurpun, TP, TTonpmu, CCCP u Yexo-
CJIOBaKHH. S

Pasnuunbie Mogenu DBM Exusoil cucteMbl 0T/IHUAlOTCS MO CBOEH
NPOM3BOJMTENBHOCTH, HO MMEIOT OOIIYI0 KOHCTPYKTHBHYIO H 3Je-
MEHTHYIO (Ga3y, NOCTPOEHHl IO aHAJOrMYHBIM OOLIMM CXeMaM H §IB-
JISIOTCS1 POrPaMMHO-COBMECTHUMBIMH, DTO MOJIOXKEHHE MPHHSTO B Ka-
yectBe 6a30BOro NpH MOCTPOEHHH MaTepHana HacTosilied KHHUTH, IO-
CBSAIIEHHOH OCHOBaM ycTPOHCTBA M OpraHM3auHH QyHKIHOHHPOBAHHUS
MallMH EJHHOH cHCTEMBI.

B KHHre H3/I0)KeHbl OCHOBHl BBLINOJIHEHHS oOmnepaluil, NPUHIHILL
NoCTpOeHUs] M (PYHKUHOHHPOBAHHSI BCeX OCHOBHHIX YCTPOHCTB H
MallMH B LEJIOM, a TaKxKe OCOOeHHOCTH OpraHM3alHH H BO3MOXKHOCTH
HX MaTteMaTHyecKoro ofecrneueHus. Marepuan KHHrH Gasupyercs
ryaBHBIM 00pa3oM Ha cxeMax M cTpykrypax mMauun EC-1020, EC-1030,
EC-1050; xpome ToOro, paccMaTpHBAlOTCf BONDOCH, OTHOCSLLHECH
Ko BceM MozeasiM OBM EnuHo#i chcTeMbl, B TOM yHcJle BOMNPOCH! TeJe-
06pa6oTKH, KOHTPOJIS, NIOCTPOEHHS BBIYUCIUTENBHBIX CHCTEM H Opra-
HU3aUHH HX (YHKUHOHHPOBaHHUS.

Ilpy HanmucaHUM KHUTH aBTOPBI CTPEMMJIMCH AaTh OOLIME OCHOBLI

NnocTpoeHHsi, (PyHKUHOHHPOBAHHSA H HCHOJbL30BaHHA Mojeneid OBM
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EnuHoll CHCTEMBl, pacKpHITb HMX OCO6EHHOCTH, BHIABHTH M NpencTa-
BHTb B o0lIEM BHJe HX cnenu¢HueckHe ysJbl, GJIOKH H YCTPOKCTBa,
B To ke BpeMsi MaTepHas KHUTH He NpencTaBiser cofoil cnpaBoyHHK
[0 BCEM MoJeJisiM HJM Mo KakKoH-nu6o onHo# Momead DBM Enunoit
CHCTEMBl, TaK KaK HasHaueHHe KHUTH — BBECTH YHTaTeJsl B KpYr
Hueit W peweHuil, mpuHATHIX npH co3fnaHun EC DBM, ¢ teM, uToGhl
06/erauTh yray6seHHOe H3yyeHHe OTAe/NbHBIX KOHKPETHBIX BOIPOCOB
HJIHM OTHENBHBEIX Mofiesieli SBM.

Kuura paccunraHa Ha ynratenefi, 3HaKOMBIX C OCHOBaMH NOCTPOE-
HUSl M NpPUMEHEHHs1 UHU(PPOBLIX BBIUMC/AUTEJLHBIX MAllHH H CHCTEM,
OHa MoeT HCIOJb30BaThCsl HE TOJbKO NPHU MOATOTOBKE KaApoB A1
aKcmIyaranuu Mozenell 9BM, HO U B yyeGHBIX 3aBeJIeHUsIX M Hay4yHO-
HCC/Ie0BaTeNbCKUX OpraHHu3alHsiX.

ABTOpEI BBIPaXKalOT HCKPEHHIOI NPH3HATENbHOCTh aBTOPAM NpPOeK-
toB EC 3BM, u ocoGenno B. C. AnxronoBy, C. Il. CosoBbeBy,
H. C. Xpamuosy. C. A. LlapeBy 3a nosesHble KOHCYJbTaUHH H CO-
BETHl, pelleH3eHTY KaHAuaary TexHuueckux Hayk I1. A. UykpeeBy u
penaktopy E. E. CkBopuoBy, B 3HauuTe/JbHOH CTENEHH CHOCOGCTBO-
BaBIUMM OTpaloTKe MarepHaja KHHTH.

Beenenwue, ra. 1, 5, 11, 14, 17, 18 nanucaust A, I1. I[1atu6paro-
BbIM, Fi1. 2, 3, 4, 6, 15, 16— B. A. Komapuuukum, ra. 7, 8, 9, 10, 12
1 13 — E. A. IIposmosbiM. B npuioxennn taba. 1, 2, 3, 4, 5 1 6
cocrassensl A, Il, IlaruGparopbiM, Taba, 7, 8, 9 u 10 — B. A. Ko-
Ma’ 4HIKHM,



BBEJEHHE

HayuHo-TexHHuYecKkuit nporpecc, pasBHUTHe COBpeMeHHOH HayyHOM
MBIC/IH, Pa3sBUTHe NPaKTHYeCKH BCeX OTpacieil HapoJHOro Xo3sicTBa
TECHO CBfI33HO C MCIOJNb30BAaHHEM 3JEKTPOHHBIX BBIYHCJAUTEIbHBIX
MamHH (3BM) v BoiyncaurensHbx cucreM (BC). MoxHO yTBepXKaaTh,
YTO YCIIelIHOe paspelleHHe COBPEMEHHBIX HayyHbIX H TEXHHUECKHX
npoGJjeM B 3HAYHTEJbHOH CTeNeHH 3aBHCHT OT YPOBHS pa3BHTHSA
5JIEKTPOHHO!N BBIYUCJWTENBHOH TEXHHUKH. B CBSI3H ¢ 5TUM B Haluei
cTpaHe yjeasercss GoJiplioe BHUMaHHe Pa3BHTHIO U COBEPILUEHCTBOBA-
HHUIO CPEICTB BBIYHCJIHTEJNbHOH TEXHUKH H MX MaTeMaTHuecKoMy obe-
crieyenuio. M3 rona B rox pacuupsiercs napk 9BM, coBepuieHcTBYeTCS
HX TexHHyeckas 6a3a — MHKDO3/IEKTPOHHKA, CO3Jai0TCs1 BCe HOBbIE
H HOBbI BBLIYHCJHTE/bHBEIE LEHTPBl H aBTOMATH3HPOBAHHBIE CHCTEMbI
ynpassenus (ACY) na ocHoBe DBM.

Ha nyTH pasBHTHS 3/71eKTPOHHON BHIYUCIUTENBHON TEXHUKH MOXKHO
BBIIEJHTh YeTblpe TOKoJeHHss DBM, orauualouiyecsi sjeMeHTHO! Oa-
30#, KOHCTPYKTHBHO-TEXHOJ/IOTHUECKHM HCINOJHEHHEM, JIOTHYeCKOMH
opraHusanMelf, MaTeMaTH4eCKHMM ofecrneueHHeM, TeXHHYECKHMH
XapaKTepHCTHKaMH, CTeNeHblo JocTyna K DBM co cTOpOHH NOJIb30Ba-
TeJiell (aGOHEHTOB).

CMeHe NOKOJIHHH CONYTCTBOBA/O H3MeHEHHE OCHOBHBIX TEXHHKO-
5KOHOMHYECKHX moKasareaedl OBM M B nepByio ouepeib TakKHX, KaK
GLICTPOJICIICTBHE, HalleXKHOCTD H CTOUMOCTb. I1pH 3TOM OfHOH U3 @CHOB-
HBIX TeHJIEeHIHUH Pa3BUTHS ObLJIO H €CTh CTpPeMJeHHe YMeHbLIMTb TDPY-
JI0EMKOCTb NOATOTOBKH IpOrpaMM peliaeMbiX 3ajad, 06/1erYyuThb CBSi3b
OneparopoB C MalUlMHaMH, NOBLICUTH 3(Q(EeKTHBHOCTb HCNOJb30BAHHS
noc/efHHX. ATO JUKTOBAJIOCH U JUKTYeTCs] IOCTOSIHHBIM POCTOM CJIOK-
HOCTH H TPYNOEMKOCTH 3ajay, pelieHHe KOoTopbix BodJjaraercs Ha OBM
B pasjHYHBIX cdepax HMX NpHUMeHeHHs.

B03MOKHOCTH y/yuileHUs] TeXHHKO-3KOHOMMYECKHX IOKasarelel
OBM B 3HauHTENbHOH CTENEHH 3aBUCAT OT 3JIEMEHTOB, HCIMOJIb3YEMbIX
JUISl TIOCTPOEHHSI HX 3JeKTPOHHBIX cxeM. [losaTroMy mpu paccMOTpeHHH
3TaloB Pa3BUTHA 3JEKTPOHHBIX LUH(POBBIX BBLIYMCAHTEbHBIX MallHH
KaxJoe NoKoJeHHe OOLIYHO B NepBYIO Oyepelb XapaKTepuU3yercs HC-
NoJIb3yeMoH 3/7eMeHTHOH 6a30i.

OCHOBHBIM aKTHBHBIM 3jeMeHTOM DBM mnepBoro noxoJseHus sB-
JISIeTCsl JIEKTPOHHAsi JiaMia, OCTaJbHble KOMIOHEHTbl 3JeKTPOHHOM
annaparypbl — 9T0 OCbIYHble PE3HCTOPHI, KOHJEHCaTOphl, TPaHchop-
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Marophl. Jlas noctpoenus onepatHsHol namMaTH OBM yxe ¢ cepenHHbl
50-X rojoB HauaJd HCNOJB30BAaThCA ClellHalbHO pa3paboTaHHble
IJ191 5TOH Ile1U 3JIeMEeHThl — (beppPHTOBbLIE CEPLEYHHKH C MpPSIMOYTOJb-
HOH mersieli rucrepesuca, B kauecTBe ycTpoilicTB BBOXA-BHIBOJA CHa-
yajia MCIOJb30Ba/facCh CTaHAapTHas TejerpadHas anmapatypa (tese-
Talinel, JEeHTOUHble NepdopaTophl, TPAaHCMHTITEPH!, annaparypa cyeTHo-
nepGopalHOHHBIX MAlLlHH), a 3aTeM cleluanbHo ana OBM 6bliu pas-
pa6oTaHBl 3JeKTpOMeXaHHYeCKHe 3alOMHHaIOIHe YCTPOficTBa Ha
MarHUTHBIX JlenTax, OapabaHax, JAHCKaxXx u GhCTpozeficTBRYylomue
neyaTalollke yCTPOKCTBa.

K nepBoMy NOKOJIEHHIO MallHH OTHOCSTCS CO3JaHHbIE COBETCKHMH
yueHbIMH U HHXeHepaMH MawiHbl BACM-2, «Crpena», M-3, «MuHCK- 15,
«¥Ypan-1», «¥Ypan-2», M-20 u np. OHH HMeIOT 3HaYHTEe/IbHEIE Pa3MepHhl,
noTpe6asAoT GOJBbIUYI0 MOIHOCTb, HMEIOT CPABHHTENBHO MaJjioe GhICT-
ponmeficTBMe, Mallyl0 €MKOCTb ONEPaTHBHOH NaMATH, HEeBBHICOKYIO
HaJlleXXHOCTh paboThl U HeIocTaTOYHoe MaTeMaTHuecKkoe oGecrieueHue,
HecMoTpsa Ha 310 nepmoe mokoJsieHue DBM 3a/0KHJIO0 OCHOBH! JIOTH-
YeCKOro TMOCTPOEeHHs MallMH M [POJEMOHCTPHPOBAaJO TIpaHAHO3HblE
BO3MOXXHOCTH UH(PPOBOH BBLIYHCJIHTENBHOH TEXHUKH.

Ha cmeHy namMn B MalminHax BTOporo nokoJseHusi (¢ 1953 r.) npu-
MM TpaH3ucTOpH. B orsnuue or samnoebx DBM TpaH3uCTOpHBIE
MaluMHBl 067aja10T GONLIIUMH GBHICTPOJNEHCTBYEM, E€MKOCTBIO Omepa-
THBHOH NaMfTH, HafexHOCTblo. CyIIECTBEHHO yMeHbUIEHbl pasMepHl,
Macca M norpe6/asemMasl MOIMHOCTb. DoOJIbIIMM NOCTHKEHHEM SBHJOCH
npHMeHeHHe MeyaTHOro MoHraxa. [loBbICH/Iach HaleKHOCTb 3J1eKTPO-
MeXaHMYeCKHX YCTPOHCTB BBOJA-BbIBOAA, YAE/bHBIH BeC KOTOPHIX yBe-
JHuH/ICA. MaluHEI BTOPOrO MOKOJEHHS 00/1a1aloT GOJBIIMMH BbIYH-
CJIUTE/IbHBIMH U JIOTHY€CKHMH BO3MOXKHOCTAMH.

OcoGeHHOCTBIO MaluMH BTOPOTO MOKOJIEHHsI siBJAsieTcs HX AHdbe-
peHuHalKs Mo npHMeHeHH!0. [TosIBMJIKCH MallMHBI JJIi pelueHHs Ha-
YUHO-TEXHHYECKHX 3aJlau, 5KOHOMHUYECKHX 3ajay, AJs YnpaBJeHHus
NPOM3BOACTBEHHBIMH IIpOllecCAaMHM H pasJHYKBIMHM 0ObeKTaMu (ynpas-
JsiIolHe MalllKHb),

Hapsny ¢ TexHnyeckuM cosepiueHctoBanneM DBM passuBaiorcs
MEeTOAb! U MPHeMbI IPOrpaMMHPOBAHHA BHIYHC/EHHH, BBICIIEH CTYIIEHbIO
KOTODPBIX $IBJISIeTCA aBTOMaTHyecKoe NMporpaMMHpoOBaHHe, Tpebyiouiee
MHHHMaJIbHOH 3arpaThl TpyJa MaTeMaTHKOB-NPOrpaMMHCTOB. Bosp-
110€ pa3BHUTHE M NpPHMeHeHUe TNOJYUUJIH aJTrOPHUTMHUECKHe A3bIKH,
CyLIeCTBEHHO YINpPOLLakcliHe NpoLece NOArOTOBKH 3ajad K pelleHHIo
Ha OBM. C nosB/IeHHeM a/irOp UTMHYECKHUX SI3bIKOB PE3KO COKPAaTHJIHMCD
IITAThl «YHUCTEIX» NPOrPaMMHCTOR, NOCKOJIbKY COCTaBJIeHHe Nporpamm
Ha 3THX fi3BIKaX CTaJiO MOJ CHJY CAMHM IOJIb30BaTeNdsIM.

B nepuos pasBuTHs H coBeplIEHCTBOBaHHS MaluMH BTOPOTO NOKOJe-
HHS, HapsALYy C OJHONPOrpaMMHBLIMH, NOABHJHCH MHOTONPOrpaMMHbEIE
OBM. B oT/iHyle OT 01HONPOrpaMMHBIX MalllMH, B KOTOPEIX [POrpaMMbl
BBINOJIHSAIOTC S TOJILKO NOOYEPENHO, B MHOronporpaMMueix 9BM Bos-
MOXHA OJHOBpeMeHHasi pea/u3allls HECKOJbKHX NPOrpaMM 3a Cyer
OpraHusally napaJJjejbHOH paGoOThi OCHOBHBLIX YCTPOMCTB MallUHHBL.
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C nosBJeHHeM MallHH BTOPOTO MOKOJEHHS, OCOGEHHO MHOrOmpo-
rpaMMHBIX MallMH, 3HAYHTe/JbHO pacluHpHuaach cdepa NpUMeHelHs
3J€KTPOHHOH BBIYHUC/HTENbHOH TeXHHKH. MalIMHBl CTaJH HCHOJb-
30BaThCfl B KauyeCTBe YNPAaBJSAIOWIET0 M BBIYMCJIUTEJBHOrO Opraia
B aBTOMaTH3MPOBaHHHIX M aBTOMAaTHYeCKHX CHCTEMaX YHpaBJeHHsI,
a TaKkxe B CHCTeMax Iepejayd HHGMOPMAIHH.

K 9BM Broporo nokosieHHsi OTHOCATCS MaLUHHBI OTEYECTBEHHOIO
npousBoacTBa «MuHck-2», «Paspan-2», «Pasnan-3», M-220, BACM-4,
B3CM-6, «<MUP», <HAWPU», «Munck-22», «Muuck-32», «Ypana-14»
u 1p.

Tperbe mnokosenne DBM (c 1962 r.) xapaxkTepuayercsi LIHPOKHM
NpHMeHeHHeM HHTerpa/bHEIX CXeM, 3aMeHMBIUMX GOJIbIIHHCTBO
TPaH3HCTOPOB U Pa3JHYHBIX JeTajel. HTerpa/ipHasi cxeMa npejcras-
JisieT co00H 3aKOHUYEeHHBI} JIOTHUecKU# (PYHKIHOHA/IbHHIH 6JIOK, COOT-
BETCTBYIOLTHH JOCTAaTOYHO CJIOXKHOH TpaH3UCTOPHOI cxeMe. Baaronapsa
HHTerpa/jbHbIM CXeMaM Y/aJ/0Ch CYLIeCTBEHHO YJYYLINTb TeXHHYECKHe
H 3KCIJyaTalHOHHble XapaKTepHUCTHKH MalHH. DTOMY CIOCOGCTBO-
BaJIO TaKXe NPHMeHeHHe MHOrOCJOMHOIO NMeyaTHoro MOHTaxa.

B MamMHax TpeTbero NoKoJeHHs1 3HaYUTeNbHO paclIUpuJ/csa Habop
pas/HYHBIX 3JEKTPOMeXaHHYeCKHX YCTPOHCTB M/ BBOAA H BbIBOJA
uHdopmaruu. Pa3BuTHe 3THX YCTPOHCTB HOCHT 3BOJIIOLHOHHBIH Xapak-
Tep: MX XapaKTepUCTHKH YJYUIIAIOTCS FOpasfo MelJjleHHee, 4eM Xapak-
TEPHCTHKH 3JIEKTPOHHOrO 060pYyAOBaHHUA.

MaremaTtHyeckoe oGecrieueHHe MallMH TPeTbero IOKOJIEHHS IOoJy-
YHJIO JaJjibHedIlee pa3BHTHE, OCO6EHHO 3TO Kacaercs OnepalHOHHBIX
cucreM. PasBurhie onepanHoHHble CHCTEMBI MHOrONPOTPaMMHBIX MallMH,
CHabXXeHHbIX TNepUdepHIHBIMH YCTPOHCTBaMH BBOJA-BbIBOJA C ABTO-
HOMHBIMY NyJbTaMH aGOHEHTOB, OGECIEYHBAIOT YNpaBJeHHe paGoTcii
OBM B pas/uyHBIX pexHMax: B pexiMe NnakerHoil 06palOTKH, B pe-
XHMe pasfie/leHHs] BpeMeHH, B pex<iMe 3anpoC—OTBeT H Ap.

B MammnHax Tperbero mokoJieHusi, 1o cpaBHeHHio ¢ OBM nepBbIX
IBYX TNOKOJIeHHH], CYIeCTBEHHO paclIHpeHbl BO3MOXKHOCTH NO obecme-
YEHHMIO HEerMocpeACTBEHHOrO0 JAOCTYNAa K HHUM CO CTOPOHBI aGOHEHTOB,
HaXOAAIMUXCA Ha PA3/JHYHBIX, B TOM YHUC/IE U 3HAUUTEJbHBIX (LECATKU
M COTHH KHJIOMeTPOB) paccrosinusix. OGecrneueHye yn06cTBa OOILEHHS
abOHEeHTOB C MALIMHON JOCTHraercsi Kak 3a cuerT pa3BHMTOH ceTH abo-
HEHTCKHX MYHKTOB, CB3aHHBIX ¢ DBM nHbOpMalHOHHBIMH KaHalaMH
CBAA3H, TaK M 6Jaroiapsi COOTBETCTBYIOLIEMY MareMaTHyeckoMmy oCe-
cnevenno. Hanpumep, B pexxuMe pasje/ieHHst BpeMeHU MHOTUM aGo-
HEHTaM TIPeJOCTaBJsieTcsi BO3MOXHOCTb OJHOBPEMEHHOro,  Heno-
CPEICTBEHHOrO M onepaTHBHOro gocryna Kk 9BM. Beseacrsie 60J1b110r0
pas3/Hyls HHEePLHOHHOCTH YeJoBeKa M MAlIMHBI Y KaxAOTrO U3 OJHO-
BpeMeHHO paloralomux aGoHeHTOB co3jaeTcsi Breyar/eHHe, GyATO
€My OJHOMY IpelOoCTaBJeHO MalIHHHOe BpeMs. :

Ilpu paspaGorke MaluuH TpeTbero MOKOJEHHMs NPUMEHSIOTCS pas
JIHYHble MeTOAbl aBTOMAarH3auMH NpoekTHpoBaHHs. OCHOBHOH 00beM
JOKyMeHTalHH, HeoGXOAMMOH 1Jsi MOHTaxa, pa3spabaTbiBaercs
¢ nomolibio OBM.

7



Yerpeproe MOKOJeHHe MalllHK Hayaso pa3BuBarees ¢ 1970 v, Muasa
HHMX XapaKTepHO NpHMeHeHHe GO/MbIIMX MHTerpa/bHbix exeM (BUC),
HWJIM CHCTEM, H3TOTOBJISIEMBIX Ha KDeMHHEBHIX NJacTHH4X. Bhlcokas
CTeNeHb HMHTErpaluHu Crnoco6CTBYeT YBEJNHYEHHIO INIOTHOCTH KOMIO-
HOBKHM 3JIEKTPOHHO!N annaparypsl, NOBHILEHHIO €e HaJe:KHOCTH H
GLICTPOIEHCTBHS, CHHKEHHIO €TOMMOCTH. 310, B CBOIO OYepelb, OKa-
3bIBAeT CYIECTBEHHOe BO3JEHCTBHE HA JIOTHUECKYIO CTPYKTYPY (apXH-
TeKTypy) DBM H Ha ee MareMaTHuecKoe obecreueHue. BoJiee TeCHoOM
CTaHOBHTCSA CBAI3b CTPYKTYPH MaLIMHBLI M €e MaTreMaTHYecKoro o6ecre-
YeHHS, OCOOEHHO ONEPAaIHOHHON CHCTEMBI.

B Hacrosimee BpeMs B CepHHHOM IPOHM3BOJICTBEe Haxoasarca DBM
TPETBEro MOKOJIEHHs, KOTOpble MO CPAaBHEHHIO C MAallHHAMH NepBOro
NOKOJIEHHS] MMeIOT YJ/YYlleHHble XapakKTepHUCTHKH (no OnicTpopeii-
CTBHIO Ha 2—3 mopsiAKa, MO eMKOCTH ONepaTHBHOH NaMsATH Ha 2 mo-
pAlKa, M@ HajexHocTH Ha 3 nopsaka). OnHoBpeMeHHO Ha 2—3 mo-
pfiKa YMEHbIUHJIHCH NOTpeb/isieMas MOIHOCTb, 3aHHMaeMas IJIomans,
Macca. Jlosisi 3/eKTpoHHOro oGopynosaHus B OBM mo crouMocru
cHusunach 10 40%.

B nocsenwne ropbl BecbMa OTYETJHBO TNPOABJAAETCA TeHAEHLHs
K ynudukauun DBM, K co3JaHHIO MallMH, NPeCTaB/AAIOUHX COO0H
elHHYI0 cHCTeMYy. FIDKHM BBbIpa:KeHHeM 3TOIl TEeHAEHUHH SBJIAETCH
cosnanne EC 9BM — EauHOM cHCTEMB! 3JIEKTPOHHBIX BBIYHC/IHUTE/b=
HBIX MallHH.

Enunas cucreMa aJeKTPOHHBIX BBIYUCJMTENbHBIX MAalUHH Mpef-
cTaBJ/sieT coGofi ceMeficTBO (pAf) NPOrpaMMHO-COBMECTHMBIX MalllMH,
NOCTPOEHHBIX Ha eIMHOH 3JeMeHTHOH 6ase, Ha €JHHOH KOHCTPYK-
THBHO-T€XHOJIOTHYECKOH OCHOBE, C €AMHOH CTPYKTYpOH, e1MHOH CH-
CTEMOH MaTeMaTHYecKoro o6ecneqeﬂuﬂ, eIMHMM YHHGHIHPOBaH-
HBIM Ha6OpOM BHEIUHHX YCTPOHCTB.

‘Cosnanyne EC 9BM Hauasloch 10 peuleHHIO 1eCTH 60U HaIHCTHYeC-
KuX crpaH — Boarapuu, Beurpuu, ['IP, Iloaswu, CECP u Yexo-
CJIOBaKHH (MO3xe K HUM InpHcoenunuiach Ky6a). IlpomblinsieHHbIA
BLIMYCK NepBbIX MofeJeit 9BM EauHo#t cucTeMsbl 6b1 HauaT B 1972 1.
ITo cBoeit cstoxHOCTH, MacwraGaMm, Le/IeHanpaBJIeHHOCTH U KOHUEHT-
PallHy YCUJIHIT — 3TO OJMH U3 KPYNHEHAWHX [IPOEKTOB B MCTOPHH Gpar-
CKOrO COTPYAHHWYECTBA COLMAJHYeCKHXX rocyaapcre. IlpH cosnanuu
EG 9BM 6bi1H Hcnosib30BaHbl Bce COBPEMEHHbIE JOCTHKEHHS B 06na-
CTH 3JIEKTPOMHOH BHIYHC/IHTENBHON TEXHHKH, TEXHOJIOTHU H KOHCTPYH-
poBanusa 3OBM, B o6/jacTH NOCTPOEHHS CHCTEM MaTeMaTHYeCKoro
oGecnieuenusi, OGbeiMHeHHe SHAHNE H NPOM3BOJCTBEHHBIX MOLIHOCTEH
crpaH—pa3paboruikoB EC DBM no3BoJinio B NOBOJILHO CKaTkble
CPOKH DeIUHTb CJIOXKHYIO KOMIIEKCHYIO HayuyHO-TEXHHYECKYIO Mpo-
6iemy.

Bce Mamnns Eannoit cucreMsl 1o cBoeit a/1eMeHTHO#H 6ase, 10 NMPHH-
HHIaM QYHKIHOHMPOBAHUS M B3aHMOAEHCTBHS OCHOBHBIX 3JIEMEHTOB,
Mo cocTaBy nepH(pepUiHOrO o6opyroBaHHus, KOTOpOe MOXKeT GhiTh
NOJIKJIIOYeHO K LeHTpalbHOMY mpoieccopy DBM, npencrasisior co6ok
OporpaMMHO-COBMECTHMbIE MalUHHBI TPETbEro NOKOJIeHHs, TNpeiHa-
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SHAaueHHble U pelleHHs LIMPOKOro Kpyra Hay4HO-TeXHHYeCKHX,
5KOHOMHYECKHX M APYrMX 3ajay. BaxHoil 06/1acTblo NpUMeHeHHs:
EC 9BM sBasercs ucnosab3oBanue ux B ACY.

B nacrosimee BpeMs B coctraB EC DBM Bxonar ceMb MamiuH:

— EC-1010, paspaboTaHHasi BeHTepCKHMH CIelHaIHCTaMH;

— EC-1020, cosnannasi B CCCP npu yyacTun GoJrapckux cre-
IIHaJINCTOB;

— EC-1021, paspaGorannas YCCP. Dra MaummnHa HMeeT HeKo-
TOpble KOHCTPYKTHBHbIe OCO6€HHOCTH, O5YCJOBJIGHHBIC TeM, YTO OHa
cosflaBajlach IVIaBHBIM 06pasoM [/ YNpaBJeHHs TeXHOJOrUY4ecKHUMH
IpolleccaMH;

— EC-1030, paspaGorannas B CCCP mnpu ywacTHH MOJbCKHX
CIeLHa/HCTOB;

— EC-1040, cosnaunas B [IP;

— EC-1050, paspaboranHas B CCCP;

— EC-1060, paspa6orka koropo#i Benercsi B CCCP.

B ocHoBy nocrpoeHus EC 9BM 3anoxeHbl TakHe NPUHIHIB, Kak
NPHHIUN MYJ/BTHIPOrPaMMHDPOBAHHS, COBMECTHMOCTb CIICTEM TpO-
rpaMMHpPOBaHHs Ha YPOBHe MallUMHHBIX KOLOB, BBICOKHII YpOBeHb
TeXHHUYeCKO# cTaHJapTH3alUWH H YHU(DHKAIUH, LWIHPOKOEe NpHMeHeHHe
HHTErpasbHOI MHKPO3JIEKTPOHHKH, BO3MOXKHOCTb OPTaHH3alHi MHOTO-
3TanHOM paGoOTHl MO CO3JaHHIO H COBEpLICHCTBOBAHHIO TEXHHUCCKUX
W NPOrpaMMHBIX CPeJICTB EC 3BM.

OpnHo#t U3 ocoGeHHOcTell MalinH EQHHOH cHereMbl sIBJsieTCSl BO3-
MOXKHOCTb pafoThl B pexXUMe Da3je/leHHs BpeMeHH, NpH KOTOPOM He-
CKOJIbKO a0OHEeHTOB, yAaleHHbIX oT DBM Ha focratoyHo GoJbliuHe pac-
CTOSIHHS, MOTYT O06WATbCsl C HeH HENOCPEACTBEHHO, ONepaTHBHO
W He3aBUCHMO JIpYT OT Jpyra. BsaumozleﬁCTBHe.ynaneHme aGoHEeHTOB
¢ OBM ocyuecTBJ/seTCA ¢ IOMOLLBIO epUepHitHOH annaparypsl, Noj-
COeIMHEHHOHl K KaHa/aM yepe3 CTaHJapTHYIO CHCTeMY COMNPSKEeHHs.
Biarojapsi CTaHIAPTHOMY CONpPSIKEHHIO LEHTPAJbHOH IpOLEeccop
MoxeT paboTarb ¢ GOJBMIMM HaboPOM pasHOOOpa3HbX nepHpepHHHBIX
YCTPOHCTB.

[IIupekas obnacte Hcnoab3oBaHusi EC DBM oGecneyena B 3HayH-
TCJbHOH CcTeneHH MMeHHO O/arofaps ToMy, 4To pa3paboTaHO MHOrO
pa3HoofpasHblX TNepH(epHHHBIX YCTPOHCTB. 3JeCh peub HIET He
TOJIKO O TeX YeTPOHCTBAX, KOTOpble HEOGXOLHUMEI JJIs1 NCNO/Ib30BaHHA
MalIHH He3aBHCHMO oT obJacredl MX NpHUMeHeHHMs (K HHUM OTHOCATCS
BHeIlIHHe 3allOMHHAIOLLKE YCTPOHCTBA Ha MaTHUTHBIX AHCKax, Gapaba-
HaX, JeHTax, TPaAHLHOHHEIe YCTPOMCTBA BBOAA U BHIBOJA HH(OpPMaIUH
Ha nepgokaprThl, nepdoJeHTH, a/idpaBUTHO-UU(POBLIE NeyaralolHe
yerpoficrBa (ALIILY), anexTpHduIMpOBaHHBE NHIUYLIHE MalIHHKH),
HO M O TeX YCTPOMCTBaX, KOTOphIE PACIUMPSIIOT BO3MOXHOCTb HCIOJIb-
30BaHMA MallMH B caMbIX pas/HuHbIX o6sactsax. Cioga mpexie BCero
OTHOCSITCA YCTPOHCTBA, 00ecneynBaroiue Te1e06paboTKy (AHCTaHIHOH-
Hylo 06paboTKy) HHpOpPMaLHM, HampuMep, aGOHEHTCKHEe MNYHKTHI,
ycTpoicTBa, 00Jeryamwlite oblieH1e yeloBeKa ¢ MallHHON, HanpuMep,
pas/MyHble ONepaTopcKHe MNYJbThl CO CPEACTBAMH HArJ/IAJHOTrO OTO-
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6parkenus anacdaBUTHO-UMGPOBOH W rpaduyeckoli MHPOpPMauuH Ha
3JIeKTPOHHO-1YUeBbIX TPYOKax — JQHCILIEH.

Texnuyeckue cpeacrsa, Bxoasuue B cocraB EC 3BM, B nanbreii-
IIEM MOTYT CYLIECTBEHHO OGHOBJIATHLCA Ha OCHOBe 6oJlee MpOrpeccHs-
HBIX KOHCTPYKTHBHBIX H TeXHOJIOTHYECKHMX pelleHHi, Ha OcHoBbe
HOBBIX NPUHIUIIOB NMOCTPOEHHSA JIOTHYECKOH CTPYKTYpPHl MallHH.

OcHOBHBIE HanpaBJeHHA pa3pabOTaHHOW H peasnH3yeMOH B Ha-
CTOsillee BpeMsi MPOrpaMMBbl faJbHeHIIero CoBepIleHCTBOBaH s, 06HO-
BleHus u passurhs EC DBM 3akioyaiorcsa B CleayloLleM.

1. YayuyueHne TeXHHKO-3KOHOMHUECKHX MOKasartesneil DBM, oue-
HHMBaeMBIX [JIaBHEIM 0Gpa3oM COOTHOLIEHHEM MeX1y NPOH3BOLHTE/ be
HOCTBIO MalIHHEI U ee CTOHMOCThbIO. TeXHHKO-3KOHOMHYECKHE MNOKa-
3aTe/M 3aBHCAT OT TAKUX (AaKTOPOB, KaK CTPYKTYypa MallUHH, ee TeX-
HOJIOTHYHOCTb, COCTaB MareMaTHyeckoro obecrneyeHHs. YJyulieHHe
STHX TNoOKasaTeJell MNpeanoJiaraerc AOCTHYb IpeXIe BCErO 3a Cyer
HCIIOJIb30BaHHSI MHKpOCXeM ¢ 6oJiee BHICOKHM YDOBHEM HHTErpaluH,
6oJiee IMPOKOrO NpHMEHEHHsl MHOTOCJIOHHOrO IeyaTHOrO MOHTaka
C TOBLILEHHOH NJIOTHOCTBIO, COBEPLIEHCTBOBAHHS CHCTEMH OXJaie-
HHsAA, obGecrneyuBaioLlefl yNJIOTHEHHe KOHCTPYKTHBHOH KOMIIOHOBKH.

2. YJayulieHHe CHCTEMHBIX CBOicTB DBM, obecrneyHBalomux co3a-
HHE C MeHBIIMMH 3aTpaTaMH CHCTEM KOJIJIEKTHBHOTO TMOJIb30BaHHSA,
cHCTeM, paGoTaloUHX B peaslbHOM MaciluTabe BpeMeHM, MHOTONpoLeC-
COPHBIX M MHOTOMAIUMHHBIX BBIYHCJHUTENBHBIX KOMIIJIEKCOB.

3. CoBepureHcTBOBaHHe NepHpepHAHOro 060pYyLOBaHHs, yJayullle-
HHE ero TEXHHYECKHX XapaKTepHCTHK, CO3JaHHe HOBhIX THIIOB BHEIIHHX
YCTPOHCTB.

B mupokux Macmra6ax npoBoiATcs paGoTH MO PasBHTHIO M pac-
IINpEHHIO CHCTeMbl MaTeMaTHueckoro obecneuenuss EC OBM. Ilposo-
AMTCS CTaHApTH3aUHs MHCTPYKUHHA H KOJLOB, KjeT pa3paboTka mo-
CHCTeM MaTeMaTHYeCcKOro ofecrneueHHsi, OpHEHTHPOBAHHBIX Ha LIMPO-
KHe KJjacchl npumeHneHuil 9BM, — sto u ACY npennpustuii, o6beni-
HeHHH, oTpacyeii MHHHCTEPCTB U cepbl TOPTOBJH, CHAaOXKEeHHSl U ApY-
rue obJsactd. B s1ofi paGore npHHHMMAIOT JesiTeJbHOE YyyacTHe BCe
crpansl — paspaborynkd EC OBM. Tak, B Bouarapuu cosnassl moj-
cucTeMbl «TeXHUKO-3KOHOMHUYECKOe yNpaBJeHHe 1/ JIETKOH H TeK-
CTH/IBHOH NpOMBILIJIEHHOCTH», «TeXxHHuecKasi IIOATOTOBKA CEpPHHHOro
npousBoactBay; B I'JIP — «TexHuuecKasi MOATrOTOBKA NPOU3BOACTBA
(ompenenenye CBOAHBIX HOPMAaTHBOB)», «YIpaBJ/eHHe MaTepHasbHO-
TeXHHYyeckMM cHabxeHueM»; B UCCP — «YnpaBneHue TpyioM H
3apabotHoii nJartoii»; B Ilosbuie — «YnpaBjeHHe ce6eCTOMMOCTBIOY;
B Benrpun — «Byxraarepckuit yyer»; B CoBerckom Coiose — «Tex-
HHKO-3KOHOMHUYECKOe yNpaBJeHHe AJsi MallMHOCTPOeHHs H npHGOpo-
cTpoeHHsa», «OnepaTHBHOe YyNpaBJieHHe OCHOBHBIM I1POH3BOICTBOM»
M psl AP yTUX NoAcHCTeM. AKTHBHOE yyacTHe COLlHAJHCTHYECKHX CTPaH
B pa3pab0TKe M COBepIIEHCTBOBaHMHM MaluMH ENUMHON cHCTeMBl M MX
MareMaTHYeCKoro obecneueHHsi BO MHOTOM cHocoGCcTByeT GoJiee MoJ-
HOMY DeLlUeHHIO 3a/1a4d OCBOEHHSA H CepHHHOrO BHITYCKA COBPEMEHHBIX
CPEACTB 3/EKTPOHHOH BLIYHC/IHTEIbHOH TEXHUKH,
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Fmasal

[MPUHIUITBEI TIOCTPOEHMA
1 XAPAKTEPHCTHKU EC 9BM

1.1. IPUHUMIIBI TIOCTPOEHHSI 2BM EIOWHOM CHUCTEMBI

Enunas cucreMa DBM mnpexacrasiser co60H KOMIJIEKC THIIOBBIX
CTallMOHAPHBIX MallUMH OOIIero HasHauyeHHs C JOCTaTOYHO IIHPOKHUM
JHanasoHOM MO NPOU3BOJAUTENBHOCTH, NIOCTPOEHHBIX HAa €IHHOH CTPYK-
TYPHOH M MHKPO3/eKTPOHHOH 6a3e U HMEIOIUX COBMECTHMblE CHCTEMEI
MaTeMaTH4ecKoro obecrneyeHus, a TakKe eIMHYI0 HOMEHK/IaTypy BHeLl-
HUX 3aMOMHHAIOIIMX YCTPOHUCTB M BHEWIHHX YCTPOMCTB BBOJA-BbIBOZA.
Mamvnbl EnuHolt cucreMbl NpeiHasHayeHbl AJ1 pellleHHA LIHPOKOTO
Kpyra 3ajay, nepeyeHb H XapaKTep KOTOPHIX 3apaHee He ONpe/ie/IeHbl.
Dro 3ajayd HayyHO-TeXHHYeCKHe, SKOHOMHYECKHe, CIellHaJbHbIe.

B ocHoBy nocrpoenusi EC 9BM 3an0:xeHBl cliefyioline npHHIHMILL

1. IlpuHUMD MyJAbTHIPOrpaMMHPOBaHMs, NPH peaH3alHH KOTO-
poro Ha ofHo# M TOH ke DBM onHOBpeMeHHO BHINOJIHAIOTCA He-
CKOJIbKO pPaGoyux mporpaMMm (mporpaMm aGOHeHTOB, MOJb3oBaTeJsed).
Tlpu paGore B MyJIbTHIPOrPaMMHOM (HJIH MHOTONPOTPaMMHOM) pexuMe
MalIHHa MOXKET OJHOBPEMEHHO BBLINOJHSATH pa3Hble KOMaH/bl OJHOH H
TOH e WJIM Pas/IHYHBIX He3aBHCHMBIX NPOrpaMM, KOTOpble XpaHATCA
B 3aNoOMHHaioleM ycrpoiicre (3Y) aToét MamuHbL. IIpy 3TOM B Kaxabli
JaHHBIH MOMEHT MpOLeCCOp BBHIMOJIHSET TOJbKO KaKVIO-TO OAHY KO-
maHay. Llenp npHMeHeHHsi MYJIBTHIPOrPAaMMHOrO pexuMa paGoThl
MallHHBl — YBeJHYUTh KO3(DHIHUEHT HCNOJb30BaHHA ee 060pyaoBa-
HHs 3a CYeT OpraHH3allMH napaJjlyienbHOH paGoThHl OCHOBHBHIX ee YyCT-
poficTB. MalIMHEl, B KOTOPHIX peajH30BaH TaKOH pexHM padoThl, Ha-
3bIBAIOTCA MYJ/bTHIPOrpaMMHBIMH, HJIH MHOTONPOrPaMMHBIMH.

2. CoBMeCTHMOCTb CHCTEM NpPOrpaMMHpOBaHHs Ha ypoBHe MallHH-
HBIX KOJOB, 4TO MO3BOJISieT: HCIOJIb30BaTh MMEIOLIHecs 3ajebl Mpo-
rpaMM IpH nepexole K pa6ore Ha GoJiee BLICOKONPOHM3BOAUTENbHBIX
MalllMHaX (MOCKOJBbKY B 3TOM €CTh HEOGXOAHMMOCTD); peliaTh OAHY U TY
)Ke 3ajlauy 3a pas/JMYHOe BpPeMs B 3aBHCHMOCTH OT KOHKDETHBIX Tpe-
60BaHUH; CYIECTBEHHO COKOHOMHTb B CHJIaX M CPeICTBax NpH paspa-
6OTKE CHCTeMbl CTaHAapTHBHIX NpOrpaMM MaTeMaTHYyeckoro obecrneye-
nus (MO) 3a cuer yHH(HKaUMH 3THX NpPoOrpaMM AJsi MallHH pasJiHy-
HO#l IPOM3BOAHTENBHOCTH; CO3/aThb HEOOXOAMMbIE NMPEANOCHUIKY AJs
TeXHHYeCKOH craHmaprusauud MawuH. Cucremsr koMany EC 9BM
ABJSAIOTCS AOCTAaTOYHO YHHBEPCaJbHBIMH, B OJHHAKOBOH CTEleHH MOJ-
XOIAIMMH JJ1s 3aJlay Pas/JHYHOro Xapakrtepa.

CocraB KOMaHJ NpOLECCOPOB BKJIOYAeT TPH OCHOBHBIE [pYMIMbL:

a) KoMaHAbl 1Mo 06paGoTKe uHcea C (HKCHPOBaHHOH 3anAToi,
HMeloKX JBa ¢dopMara — IOJAYC/IOBO (ABa Oafita) H CJOBO (4eThbipe
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