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NPENUCIHOBHUE

[lpeanaraeMas BHUMaHHIO uuWTaTenell 6Gpounopa MOLro-
TOBJIEHA NOA OGUIMM PYKOBOACTBOM H TIPH HENOCPEICTBEHHOM
y4acTHH HeKOTOphIX wieHoB Panuocosera npu Ilpesuamyme
AH CCCP. '

napa mo pacnpoCTpPAHEHUID PANUOBOJH HalucaHa . T. H.
A. T. ApenGeprom; mo COBpeMEHHBIM aHTeHHaM — WI.-KOpp.
AH CCCP A. A. TTucTonbKopcoM; IO MepefaloIluM H IpH-
eMHBIM YCTPOHCTBAM H MO NPHMEHEHHI0 DPafHO3JIEKTPOHHKH
B HapogHOoM xoszsiictBe — umxK. I1. O. Ueunkom; no HCTOUHH-
KaM asekTponmTanus — HHK. 1. H. BoJbliakoseiM; IO pa-
OHOH3MEpHTeNbHOH TexHuke — mHxXK. B. I'. JlyGeneukum; mo
pajmomerandaM u paxnomarepwanam — K. 7. . B. II. Jluxo-
BEIIKNM; 10 3JAEKTPOBaKyyMHbIM npruGopav—x. T. €. H. M. Jlo-
30POBBIM; 110 MOJYTIPOBOJHUKOBEIM Npubopam, pagHoclekTpo-
CKOTHH H HHIYKIMOHHOMY HarpeBy — K. ¢.-M. . M. E. JKa-
GoTuHCKHM; No panuocssisH — HHXK. K. K. TloranopeiM
A. M. IlanaessiM; 1o paguoBemanuio — uuxk. M. M. Kpu-
BoweeBEIM U B. V. BruHorpamoBeiM; mo pamuopeneHHbIM JIH-
Husm — uHK. A. M. @elirutoli; rasel no paguocBsast, pagHo-
U TeJeBU3MOHHOMY BEIIAHHIO ¥ pajHopeNeHHBIM JUHHAM
Hamucansl moj pykosojcrtBom 3. B. Tomypua u HHX.
[O. I1. JluxymmnHa; 1m0 pajgHoJOKaliH H PajHOHABUralHH —
uax. K. H. TpodpuMOBEIM; N0 paAH0acTPOHOMHH — M. (.-M. H.
C. 2. XafikuHEIM; [0 3JEKTPOHHON BHUKC/IUTENBHOH TEXHU-
ke — k. T..H. A. Y. KUTOBBIM; 10 PaaHO3/JeKTPOHHKE H MPoG-
JeMe HCKyccTBeHHoro cnytHuka 3emur —uHx [ B. Ko-
MKEBHUKOBBIM.

Tlnan Gpomlophl, Hay4yHas pefaKIHA ee H IOArOTOBKA
K TeuaTH BHINOJHeHH akageMukom A. M. Beprom u mpogec-
copom W. C. Ixururom.



BPEAHLIX MPOH3BOACTBAX), YMEHbILACT KOJIHUECTBO OOCIYHH-
Balolero nepconana ua npeanpusTad. OHa cTHpaer pasHumy
MEMIY T 40M YMCTBEHHBIM H (QH3HYECKHM.

. YCHui: COBETCKHX YYEHBIX JOJKHB OHITh HANPABJIEHH HA
fucTpeffilles pelieHne 3a1a4 aBTOMATH3AIHH. —

F'rasa &

SJNEKTPOHHASA BBIYHMCJIUTENbHAA TEXHUKA

Henpepeienbiii poct nmorpeGHocTelt Beex ofmacrelt HAYKH H
TEXHUKH B MPOBEAECHHH OOMBINKX H CAOMKHBIX BRIYHCAUTEIBHEIX
paGor ABWJCA B MOCJAELHHE TOAB MPHYMHOH OLICTPOrO Pas-
BHTUS CPENCTB BEIYUC/IHTE/IbHOH TeXHHKH ¥ OOGYCHOBHI BO3-
HUKHOBEHHE MPUHIHITHAILRHO HOBOTO HATIPABISHHS €€, 3aKJIIO-
YamIIerocs B CO3LAHHA U NPHMEHEHHH COBPeMeHHBIX GHICTpO-
ACHCTBYIOIKX 3MeKTPOHHBEIX BHIUHCAHTEIbHBIX MAalINH.

OT0 HampaBJeHHE HMEET NePBOCTeNeHHOe 3HAYEHHE U He-
0OBIYAHHO WIHPOKHE MepCHeKTHB! NadbHefAlero pasBHTHS.
CoBpeMeHnble GHCTPOACHCTBYIONINE BHYHCANTENbHBE MallH-
HBL CIIOCOGHBI BHINOJHATH MECATKH THICAY apuMEeTHYeCKUX
JIEHCTBUH B CEKYHIY H B KODOTKHE CPOKH (OT HECKOJBKHX MH-
HYT 11O HECKOJIBKHX YaCOB) OCYILECTBAATH YHCACHHOE Pelllente
‘UPE3BLIUAMHO CAOMKHBIX MaTeMaTHYECKHX 3a4ad, Ha KOTOpOe
[IPH PYYHRIX BLIYHCJAEHHSX HOTPeGOBA/HCL Gbl TOAL PaGOTHL.
Tak, nanpumep, AJs pelIeHHs BPYYHYIO AOCTATOYHO MOJHON
CHCTEMBl Ou(pepeHINaNbHblX  YDABHEHHI, OMUCHIBAIOILHX
NPOCTPAHCTBEHHOE ABHMKEHHEe YNPaBJAAeMOil pakeThl, moTpe-
Gosanock 6Bl OKOIO HBYX JIeT HENpPepHIBHOH PaBOThl OXHOTO
BBITHC/IHTEIN, TIONAbaYIONerocs apadmomerpom. Ha amekTpos-
HOH BEIYHC/JHTEJBbHOH MallHHe 3Ta 3a7aya DellaeTcsd B Tede-
HHE ABYX YacOB.

BoaMmoxnoeTs MOMTyueHHs ¢ MOMOUILIO SJEKTPOHHBIX Ma-
HIHH B KOPOTKHE CPOKH TOUHBIX YUCHAEHHBIX pelleHdi BechMa
CAOMKHBIX YPABHEHHII MO3BOJSIET BO MHOTHX CJAyyasx 3aMe-
HATH 3KCNEePHMEHTaNbHble HCCIENOBAHHA W HATYPHLIE HCMbI-
TAHHS Pa3AHIHBIX 0OBEKTOR MaTEeMaTHUECKHMH pacueraMu Ha
MalIMHAX, YTO OPHBOAHT K 3HAUATEJNLHON 3KOHOMHHM MaTepH-
aabHBIX cpelcTB # BpeMenH. Oco6eHHO OCTPO MOTPeGHOCTE B
NPOBeACHHY OOMBIINUX U CACKHLIX MaTeMaTHUECKHX BEIUHCJIE-
HUil OLIyIlaeTcsl B TaKMX 00J]acTAX, Kak spepHas ¢H3MKa,
peakTHBHA TEXHHKA, PaJH03/IeKTPOHHKA.
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I pyro#i BaxHoi 06MacTbi NPHMEHEHHS 3MEKTPOHHbBIX Bbl-
HCTUTENBHLIX MalllHH, TOMHMO TPYI0eMKHX MaTeMaTHIeCKHX
BEIUHC/IEHHH, ABISETCH HCMOIL30BAHHE 3THX MalllHH B Kaue-
CTBe YNPaBJATIOUIMX YCTPOICTB B Pa3jJHYHLIX CHCTEMax asTo-
MaTHYEeCKOTO YMpaB/eHHus.

Ha ocHOBe 35AEKTPOHHOH  BHIUHCAMTENLHON TEXHHKH
CTPOATCH CJIOXKIBIE ABTOMATHI, CIOCOOHBIE YUMTEIBATH H3Me-
HEeHHSA BHENIHHX YCJIOBHI, 3alIOMHHATH XOI Tpolecca peryJu-
poBanus, BHpaGaTHIBATH JOTHYECKHe pellleHHfA. Takue aBTo-
MaTBl TIPHMEHSIOTCS, HATIPUMED, AJS YIpaBAeHHd MPOH3BOI-
CTBEHHBIMH NpOIEcCaMH, A8 aBTOMaTHUYECKOTO Pery/jaHpoBa-
HMS peskuMOB paboThl 3/JeKTPOCTAHIHA, AMNA  YNpaBJeHHs
BO3AVIIHON ¥ 3eHHTHOW cTpenanbol, AJaa HaBeleHH:d CcaMofe
TOB-TIEPEXBATYHKOB H YNPABAAEMBIX DaKeT H T. A.

Kpome ykazaHHBIX TBYX oBJjacTeft npEMeHenns, MeKTPOH-
HBIE BHIUHCIHTENbHEE MAIIXHL IIHPOKO HCMNOIbL3YIOTCA IIPH
BBITOMHEHHH PAa3JIHUHLIX HKOHOMHKO-CTATUCTHYECKHX PpadoT
(cocTaBsienne MAAHOB, OTYETOB, PACMUCAHUil U T. Mm.), A4 pe-
IeHHs JIOTHYeCKHX, KOMOMHATOPHEIX 3a1ad4, T. €. Beslle, Ijie
HeoOXOOHMO BLIMOJHATE Gonbwmiofl ofbeM  oxHoOOpasHOK
yMCTBEHHOH paBoThl TIO onpefeseHHLIM MpPaBHJIAM.

Cdepsl mpHMEHEHHS IJEKTPOHHBIX BHIYUCAUTENBHBIX Ma-
UIHH HEMpPepBIBHO PACIIHPSIOTCS W He OrpaHHyuBarnTes obJa-
CTBI0 HEMOCPENCTBEHHO MaTeMATHUECKHX BHIUACJAEHHH, KOTO:
pas npesncrasiaseT cobofi, Kak H3BECTHO, TOJBKO OZHY H3
Y3KHX o6sacTeill YMCTBEHHOTO TpyIa YeaoBeKa.

Taxum 06pasoM, Ha3BaAHHE «MATEMaTHYECKHe» WM «Bhi-
QUCJUTENBHBIE» MAalIHHBEl He BIOJHE MPaBHJIBHO OTpenefser
3HAYEHHE H BO3MOXKHOCTH 3TOf o6nacTu TexHHKHU. Bones
TOUHBIM OBLIO OBl HASBAHHE «JIOTHUECKHEe MAINHHBIY, T. €. Ma-
ITHHE! 718 TIOBBINIEHHS TPOH3BOAHTENBHOCTH YMCTBEHHOTO
Tpyna uenoBeka. VImeHHo 3TEM 06yC/JOBieHO Gomblioe
PEBOTIOLHOHHE3HDYIONIEE 3HAUCHHE SJIEKTPOHHBIX MaTeMaTHue-
CKHX MauIiH B COBPEMEHHOW HayKe H TeXHHKE.

Ecsu pasbIlle 3afaus TeXHHYECKOTO TIPOTPecca KOHIeHTDH-
POBaJNHCL B OCHOBHOM BOKPYT MpobieM MeXaHu3aumu (husu-
teckux (pvHKIMA yesoBeka (pasBHUTHE CPEACTB MPOM3BOACTERA,
nepenBHIKeHHs, CBA3SH, HaOJMIONEHHS W W3MepPeHHs W T. 1.),
To cepennHa XX BeKa 03HAMCHOBAJach OYPHEIM pa3BHTHEM
CPeACTB MeXaHH3alWH YMCTBEHHOTO TpyAA.

Crnenyer 3aMeTHTB, UTO MOABJECHHE 3JEKTPOHHHIX NH(PO-
BBIX BBIUMCAHMTENBHBIX MallMH uMeeT GOMbIIOe 3HAUEHHE H
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AJIA DAsBHTHS KOMIUIEKCA GHOJOTHUECKHX HAYK H, B NEPBYIO
Ouepenb, 1A M3YUeHHS [IPOIECCOB BHICIIEH HEPBHON gesaTes-
HOCTH, TaK KaK C TOMOLILIO 3THX MAUIHH [PEacTaBJSETCS
FO3MOXKHBEIM CO3aTh MOLE/H OTAENbHEIX 3eMEHTapHBIX Npo- .
NeccoB paboTH HEPBHOIl CHCTEMBI W MPOLECCOB MLIILICHUS H
TEM CaMbIM G/HKe NMOAOITH K PacKpHITHIO 3aKOHOMEpHOCTell
B 3TOil obmacTh.

Onuoli H3 BaXKHBIX ocoGeHHOCTEl TEXHUKH JIEKTPOHHBIX
BEIMHCAUTE/ABHBIX MAIIHH SBJASETCS TO, 4TO B Hell coueTaercs
GOJIbIIOH KOMIIEKC DasiHUHBIX o6aacTelt COBPEMEeHHOH
HayKH H TeXHHKH — TaKHX, KaK MaTEeMATHUECKHH YHCIeHHBIH
aHaju3, TEOpeTHYecKas JIOrHKa, 3JIEKTPOHHKA, HUMIY.IbCHAS
TeXHHKA, (PH34UKa MOJNYNPOBOAHHKOB; OHA HCHOJbL3YeT HLOCTH-

KEHHST STHX obnacTell U CTUMYJIHMDYeT HX AabHefiliee paa-
BUTHE.

3HaueHHe 3JIEKTPOHHBLIX BHUHCAHTENBHLIX MAIIHH IS
KOMMYHHCTHYECKOTO CTPOHTE/NbCTBA B Hallell cTpaHe TPYAHO
nepeouenuts. Ilupokoe npuMeHeHre S1eKTPOHHBIX BEIUHC/IH-
TeJIbHBIX MAlIMH JNOKHO OOeCNeunth PEe3KHil MOXbeM COBET-
CKOM HayKu H TEXHHKM Ha HOBYIO, GOJIee BHICOKYIO CTYIEHb.
[lpumenenne 9JIeKTPORHBIX MAUIMH A5 aBTOMATHUECKOTO
yipas/eHuss NPOU3BOACTBEHHBIMH TPOLECCAMH NPUBOMNT K
SHAYMTENLHOMY [OBBLIUEHHIO TPOH3BOAMTENbHOCTH TPYINa,
YIYUIIEHHIO KauyecTBa NMPOAYKIHY ¥ SKOHOMHH MAaTepPUAaNoB H
SHEPrUM.

B orimume oT KamuTaJIHCTHYECKOro O6lIeCTBA, Tae BHEJ-
Perve aBTOMAaTHUYECKHX YCTAHOBOK BJCYET 34 COGOH yBOJL-
HEHMe TPYASIIEXCA B yXYIUIeHHe YCJIOBHI HX FKH3HY, B COLHA-
MHCTHYECKOM OBLIECTBe aBTOMATHKA, H B TOM YHC/Ie 3/JeKTPOH-
HbI€ BEIYHCIHTENbLHBIE MallMHbLI, 06JerdaioT YCJAOBHS TPYLA
mozneH, ocBoBOMKAAOT UX OT HauGosee TPYLOEMKONH, yTOMH-
TEJAbHOH W 0fHOOOpasHoil paboThl U CIOCOGCTBYIOT, B KOHEY-
HOM CueTe, IMOBBIIEHHIO MAaTEPHAABHOIO GJ1aroCOCTOAHHSA
TPYASINHXCH.

CyuiecTBYIOT IBa OCHOBHBIX KJaCCa SJEKTPOHHBIX BEMUH-
CHAUTENBHEIX MalllMH: MaIluHE HeNpephrBHOrO NeHCTBHA H Ma-
IIHHB UHODOBLIE.

B mamuHax HeNpephIBHOTO NeliCTBHS MaTeMaTHUeCKHe Be-
MUUAHBE  H300parkaloTcd B BHIE HENPepBIBELIX 3HAUeHH]
Kaknx-nmu6o (H3HUeCKMX BeJHUUH, HAMPHMED HanpsameHnii
9/eKTPHIECKOTO TOKA, H MOTYT ObITh NPEACTABICHH C OTPAaHH-
YEHHOH TOYHOCTBIO, 3aBHCAILEH OT KawyecTBa PEryJHPOBKH U
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CTaGUJBHOCTH NapamMerTpos cXeM. OrpanuueHHas TOYHOCTH
paboThl ABJAAETCS NPHHLIMNNAALHLIM HEJOCTATKOM MALIHH He-
NPEPBIBHOrO ACHCTBHA MO CPaBHEHHIO C MalUHHaMH uudpo-
BbLIMH.

OJIEKTPOHHLIE BBHIYHC/AHTEABHEE MALIMHL HETPEePEIBHONO
DefiCTBHS KOHCTPYKTHBHO COCTOSIT H3 HEJOTO DSfa OTAeb-
HbIX (DYHKUHOHAJBHLIX GJIOKOB, KaXIblil H3 KOTOPBIX C/IYIKHT
A1 BLIMOIHEHIS OAHOH KaKOH-HOO MaTreMaTuyeckoH onepa-
LHH (C/IOXKEeHHE, BEIYHTAHHE, YMHOMKEHHE, je/eHUe, HHTErPH-
poBaHue, 00paszoBanue 3aganuolt pynkuuu u T. 1.). Coennne-
1He 3THX OJOKOB MeXAY CO60H MPOM3BONMTCA B MOCJIENOBa-
TEJILHOCTH, OTBEYAIONeld KOHKPETHOMY BHAY PEIIaeMOro ypas-
HeHHst. Ecan mMalwuHa npesnasHavaercs /s pelieHns TOJBKO
OJHOrO BHIA ypaBHeHHUIl, TO cocTaB (YHKIHOHAAbHLIX B/10KOB
MalKHHBl H HX COeJHHEHHE MeKay co00i ABMASIOTCH MOCTOSH-
HEIMH.

B Go/bIIMHCTBE C/IyuaeB SJEKTPOHHBIE BHIUHCAUTENbHBIR
MaIUHB HEMPEPhIBHOrO ASHCTBHS CTPOATCA JOCTATOYHO rHb-
KHMH, T. €. 06ecneyuBalolliMH BO3MOKHOCTb DeLIeHHs] CpaB-
HHTEbHO LIMPOKOrO Kpyra 3alad ORHOTC H TOro Ke THIA.
C 370ft neabi0 B MalIMHAX NPeLyCMaTPHBALTCS BO3MOMKHOCTE
H3MEHEHUs KaK COoCTaBa (PyHKIHOHAJIbHLIX GIOKOB, yuacTBYIO-
WX B DPEUIEHUH TOH MM HHOH KOHKDETHCH 3a[a4, TaK H Io-
pALKa COCIUHEHHS 3THX OJIOKOB.

HauGospinee sHaueHne ‘M pacnpocTpanetne cpeays Mallin
HEMPePLIBHOTO AEHCTBHA HMMEIOT 3JEKTPOHHbIE MAaLIHHBl AR
peiiennst OOBIKHOBEHHBIX JudepeHnHanbHBIX YpaBHEHHH,
TaK HasbiBaeMble 3JIEKTPOHHBIE MOJAeaH. TAKUMH ypaBHEHUSIMU
OMUCHIBAIOTCS MPONECChl ABHMEHHST pAasJHUHLIX MeXaHHye-
CKUX M 3JEKTPHYECKHX CHCTEM, W MOITOMY C IOMOIIbIO 3JeK-
TPOHHBIX MOJeJ/ell MOMKHO BOCIPOH3BOAMThL H HCC/IEL0BATh B
J1a00PaTOPHBIX YCAOBHAX NOAOGHEIE POLECCHI, YTO NO3BOJSET
pauuoHaNbLHEIM 00pa30OM KOHCTDYHDOEATh PA3/HUYHHIE CHCTE-
MBI @aBTOMATHYECKOr0 yrnpaB/eHus.

B 31eKTpPOHHEIX HH(POBHIX MAIIMHAX TEepPEeMeHHbIe BesH-
YHHBI H300paxkalTcd UU(rpaMu H I[IPEACTABJAIOTCS B BHAE
pAfa NpHHHMaeMbIX JHUCKPETHBIX UHC/IOBLIX 3Haueuuil, Perue-
HHe 3ajlauy Ha J1000H uHpPOBOi MalliHe COCTOHT U3 OTAeNb-
HBIX, MOC/JEJ0BATENLHO BLIMTOJHAEMBIX apH(MeTHUECKUX Ofle-
panumit. IlosTomMy nH(DpPOBEE MAaLIHHE HA3BBAKT TaKXKe
MallgHaMH [AMCKpeTHOro geficTBuA, uau cyera. Hcemombays
pasiuyHEle paspaboTaHHBIE B MaTeMaTHKE HHCJIeHHEIE METO:
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Abi, MOM(HO IPH NOMOILK LM(POBLIX MAalUMH pellaTh CaMble
pasHooOpasHbie MaTeMaTHUeCKHE 3a14UH, TAK KaK YHCASHHOE
pemienne mofoit 3anauyl MOMeT ObITH CBEIEHO, B IPHHIIKIE,
K TIOC/E/I0BATEJNbHOMY BBLINOJHEHHIO HeThpeX apudMerHue-
CKHX [eHCTBHH,

B orTsiuze OT BHIYHCHAHTENLHEIX YCTDOHCTE HENPEPHIBHONO
HeHCTBHSA, Tle TOYHOCTE NPEACTABJICHHS BeJHYHH OrpaHHuIeHa
MOCTHXKHUMOH TOYHOCTBIO M3TOTOBJIEHHS H DEryJHDOBKH OT-
JeJIbHEIX YCTPOHCTE W HeCTaOWJIbHOCThIO HX paboThl, B MH-
POBBIX BLIYHCIHTENBHEIX YCTPOUCTBAX NPUHUHIHAILHG MOMKET
OBITH MOCTHTHYTA JK06as TOYHOCTb BhiuncaeHHi. Jlas 3TOro
HeoOXONMMO JIHIIb YBeJHYHTh KOJHMYECTBO PA3PANOB B H30-
OpasKeHHM 4YHCeN, T. €. YBeJHYUTh KOJHUECTBO 3JEMeHTOB,
CIIy2KalIuX A NpeiCTaBJdeHHs yuces B Maliuue. [lpm stom
TPefOBaHHA K TOYHOCTH HM3TOTOBJIEHHSI H CTa0HALHOCTH pa-
GOTHl caMUX 3JIEMEHTOB He MOBHIIAIOTCA. J[0CTaTOuHO, YTOBE
STH 3JIeMEHTBI, HANPHAMEp SJeMeHTAPHble CXeMbl HA 3JEKTPOH-
HEIX JIAMIIAX WJH pese, HMelH ONpelesleHHOe KOAHYECTBO pes-
KO BBHIDaXKEHHEIX (DUKCHDOIBAHHEIX COCTOSTHHIL,

C Touxu spenus NpuHuMIA paGoTH J106as 3AEKTPOHHAR
BEIYMCNIHTENBHAS UU(POBAs MallMHA MOXKET PACCMATPUBATEH-
cA Kak Obl COCTOfAIIEH U3 TPeX OCHOBHBIX dacreil:

1) apudmernyeckoro ycrpoicTBa, NpeAHA3HAUEHHOTO
L7151 BRINOJIHEHHS ONepanuil Haj uHCaaMu;

2) 3alOMHHAIOLIETO YCTPOICTBA, IPeAHA3HAUCHHOTO MJS
npuema, XpaHeHHs W BHAaud YHCEJ, YYacTBYIOMIHX B OIepa-
LUK, a TAKKe JJIsi XPAHEHHA HCXOMHBEIX JAaHHBIX W PesyJabTa-
TOB DellieHHd 3aLauH;

3) ycTpoiicTsa, mpemHA3sHAYEHHOTO sl yIPABICHHS aB-
ToMaTH4YecKol paGoToil MalIHHEL

Kpome Toro, B Mamunax npeaycMaTPUBAIOTCS CIEIHAMNb-
Hble YCTPOHCTBA [ BBOAA AAHHBIX B MAWIHHY B yCTpoHcTBa
L7 BBLAAYM H3 MAalUMHLL Pe3yJabTaTos pelieHns. Bee 4acTd
MaIIHHLl COETHHEHB MEXK/Yy COo00# JHHUAMU CBS3H, [0 KOTO-
PEM [EpeflaloTcsa YUCIA U YIPaBAFIOIIHE CHIHAJLL

Apndmeruueckre yCTPOHCTBA MAMHH CTPOATCS Ha SJaeK-
TPOHHBIX JIAMMAX HAH IOJYNPOBOAHHKOBHEIX sjeMeHTax. OHH
padoraloT ¢ OFPOMHOH CKOPOCTBIO, IIPOMSBO/IA CUET SIEKTPH-
UeCKMX MMIYJbCOB B JBOMYHOH CHCTEMe CUHCASHHA,

B 3Toit cucTeme, B OTVIHYHE OT OGLIENPHHSTON AECATHIHOM,
' OCHOBAaHMEM CHCTEMEI SBJSETCS HE YHCJO0 JecsTh, 4 YHCJAO ABA,
¥ YHCJa H300paxalorcsa He MECATHI0 PA3IHYHEIME LH(paMy
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(0, 1, 2... 9), a scero agyma: 0 u 1. Hanpumep, yucio 5 B
OBOMYHOM CHCTeMe Oymer uMeTh Buma: 5= 122 4+ 0-21 4
+1-2°=101. Yneno 23 =1-2¢ +0-28 4 1-22 4 1-21 4
+ 1#2% = 10111.

Taxkum ofpasom, Jr06oe YO B ABOMYHON CHCTEME H30-
Gpaxaercs MOC/NeA0BATeNILHOCTBIO HYJICH M eIHHHKIL, YTO 3HA-
YUTENBHO YNPOLIAeT NPeACTABJEHHE YHCEJ B MANIHHAX H BH-
MoJIHeHye apuMeTHyecKuX LeHCTBHHE HAJ HUMH.

3anomuHaOmKue YCTPOHCTBA MAWIMHEL OGHIYHO COCTOST
U3 JIBYX OT[@/bHBIX YCTPOHCTB: BHYTPEHHEro, WIH OTNEpPATUB-
HOTO 3aNOMMHAIOLIET0 YCTPOHCTBA M BHEIIHErD 3aMNOMHHAI-
Iero ycrpoiictea. YacTo onepaTuBHOE 3aNOMHHAIOLIEE
YCTPOMCTBO YCJAOBHO HA3LIBAKT NAMATHIO MANIMHLL, 4 BHEII-
Hee s3anoMHHAOIIee YCTPOHCTEO— HaxomuTejaeM. [laMsTh
HMEeT CPAaBHHUTENLHO HeGO/IBIIYI eMKOCTh; y GOJBMIMHCTBA
COBDeMEHHLIX MAIIMH OHA pACCYMTAHA HA ONHOBPEMEHHOe
xpaneHue 1024 unm 2048 wucen. IMamars HemocpencTEEHHO
CBfA3aHA C apH(pMETHUECKHM YCTPOHCTBOM M CJIYMKUT /A BEHI-
Aa4H YHCeJI, y4acTBYIOIHX B ONepaluy, H [pHeMa PesyJbTa-
TOB. OHa XpaHHT OGBIYHO TOMBKO Te JAHHEE, KOTODHE Heos-
XOAHMBI i1 GnuaKafiiiero paaa onepamy.

[lamsaTs B Mamunax CTPONTCH HA PASAMUHEIX NPHHIANAX:
Ha 3JIEKTPOHHO-JIAMIIOBBIX TPHUITEPHLIX AYEHKAaX, HA PTYTHHIX
SJIEKTPO-AKYCTHYECKHX JIMHHAX 3aJePIKKH, Ha 3JIeKTPOHHO-
JYYEBHIX TPYOKAX, HA MArHMTHEIX CePAEYHMKAX C MNPAMO-
YroJIbHOH neT/ell rucTepesuca, Ha (epPOIMEKTPHKAX (KpPHU-
crajnax THTaHata Oapus, o61aaioMMX [PAMOYTOJIBHOM
neriell u3MeHeHHUs! NHNeKTPUYECKOll MOCTOsANHOM) | Ap.

Brelunne HakKonmuTean 06/1a7a10T MPaKTHUECKH HEOTDaHH-
UEHHOH eMKOCTbIO, HO HMEIOT 3HAUNTENLHO MEHBLIYIO CKOPOCTh
paGotel. OuH SBAAIOTCA PE3EPBOM A NaMATH H HENOCPe[-
CTBEHHO B BHIYHCJIEHHSAX He yuacTBYyoT. B mporecce asroma-
THYECKHX BBIYHCJCHHE TPOHCXOAMT o6MeH uHdopManuei
MEXIY NaMmsTbl0 H HAKOMHTEJNEeM TAKHM 06pasoM, 4YTo BCe
AaHuble, HEOOXONUMBIE I/ OYEPENHBIX AeHcTBHI, BBOAATCH
U3 HaKomureJss B NaMATh, H Ha0GOPOT — JaHHLE, YiKe
HCIIONb30BAHHEIE B pacyeTax, H pesyJbTaThH DPACUETOB BhHI-
BOAATCS U3 NaMATH, OCBOOOKIAAS €& A/ HOBHIX JAHHbIX.

BHelwHr:e HaKOMHTENH OBLIMHO CTPOATCA HA OCHOBE npH-
MEHEHHs MATHHTHOH 3aMHcH Ha JIeHTH uaM GapaGaxel. Uacto
HCNONB3YETCST 3aMUCh Ha Nep(ONeHTH U TephOKapTEL

OnieKTpoHHas HU(POBAA BHUHCINTENBHAS MAIIHHA ocy-
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ULeCTB/IACT, B NPHHLMNE, TOT Ke NOPSAOK pDelieHUs 3aiay,
4T0 M 4esnoBeK-onepartop, paforawoumuit Ha apudMoMeTpe.
Maruna noouepenHo BEIGUPAET U3 3AMOMHHAIONIETO YCTPOIi-
CTBA HeOOXOAHMBIE YHC/IA, IPOU3BOAUT HAJ HHMH Tpelylolle-
CA IEACTBHA 1 NOCHINAET Pe3yJbTATEL OGPATHO B 3aNOMHHAIO-
mee yCTpoicTBO. PasHuna saxiioyaercs B TOM, 4TO 3TH OIle-
pauuy s/JIeKTPOHHAsT UU(pPOBasd MallMHA BLITOJHSET C OFPOM-
HOil cKopocTeio. [lais pellenus JoGof 3a1a4u Ha 31eKTPOHHOM
uH(POBOH MamMHe JOJKHA OBITh 3apaHee CoCTaBJCHA
nporpamMma paboThl MaLIKHBL, KOTOPas BBOAHTCS B MALUHHY
[epej pelleHHWeM 3ajaud, TOoC/ae Yero Bech MPOLECe pe-
IIHHA BBINOJIHAETCS MaIIMHON aBTOMAaTHYeCKH, Ge3 yuacTus
YEJIOBEKA.

Cocraenenne nporpaMmel siBAseTCs, BOOOIIe TOBOPS, J0-
CTAaTOYHO CIOXKHBIM U TPYLOEMKHM Je/n0M, OAHAKO B HACTOS-
Iiee BpeMst YCHeUWHo pas3pabaThiBalOTCs METOLLI HCIOJAb30Ba-
HUs CAMHX 3/JICKTPOHHBIX MALIHH JJI COCTABJEHHS NPOTPaMM
pelleHus 3a1au.

IlpuBesiemM HEKOTOPEIE CPELHHe TEXHHYECKHE XapaKTepH-
CTHKH COBDEMEHHBIX GOMbIIMX 3/IEKTPOHHLIX HH(DPOBEIX Ma-
IHH YHHBEPCAJIbHOTO HA3HAYEHMS: CKOPOCTH BBIUMCJIEHU
COCTABJISIET 5—8 THICAY apU(METHUECKUX AefCTBUI B CeKyH-
Ay; KOMHYECTBO PA3PSA0E B YHCJAX, C KOTOPHIMH ONEPHUPYeT
mMamuga, 8—12 (ZecATHYHBIX); eMKocTs mamatH 1024—
2048 wyumcen; eMKoCTh BHeMHMX Haxonurenreli 100 000—
1 000 000 umcemn; KOAHYECTBO BJAEKTPOHHBIX JAMI 3—D5 THICHY;
sanuMaemas miomans 100—200 m?; noTpebasieMast MOIIHOCTh
40—>50 KUIOBATT.

B MuctuTyTe TOUHOH MEXaHWKH M BHMHUCIUTENBHOH Tex-
aukd Akanemun nayk CCCP mocTpoena moji pyKOBOACTBOM
axkanemuka C. A. JleGeneBa GbICTPONEHCTBYIOWIAA SEKTPOH-
Has cuerHas wamuna (B2CM), koropas sBiasercs camoft
COBEepIIeHHON H GhICTpOMeiicTBYIOMel MamuHol B Espore.

Kpome Toro, B Akagemun nayxk CCCP u B mpoMbILIeH-
HOCTH CO34aH psiji HeGOJBIIMX 3JEKTPOHHBIX UH(POBHIX BhI-
GHCAUTENBHBIX MawmyH. OHAKO BLIYHCAHTENbHLIX MANIHH
Yy Hac fBHO HELOCTATOYHO, M B HHX OILYINAETCH OCTPas
NOTPe6GHOCTb, HempephHIBHO BO3PaCTAllas B CBA3M C DAsBH-
THEM HAyKH H TEXHHKH,

[TepcrnekTHBEl Pa3BHTHS 3/EKTPOHHBIX BBEIIHCIHTEILHBIX
MalliH KPaTKO MOryT OBITh 0XapaKTePH3OBAHH CJELYIOMHM
ofpazomM.
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a) Paciuupenre BO3MOMXHOCTEH INpUMeHeHHS MalluH B
CJAEAYIOIIHX HalpaBJeHHaxK:

BLIMOJIHEHHE 0COBG0 CJAOKHLIX H TPYLOEMKHX MaTeMaTHde-
CKHX Bb!‘lld&ﬂe]—[ﬁﬁ, CBSA3aHHbBIX C HCCAEJOBAHHSIMH B 001acTH
sfiepHoll (QU3HKHY, PaAHO3JeKTPOHUKH, XHMHYecKoil W OHoJO-
THYECKOll KHHETAKH M B APYTHX 00/1acTaX;

BLINOJHEHHE CJIOKHBIX W DPA3HOOODPAsHLIX (ZBYHKUHI B CH-
CTeMax aBTOMATHYECKOro VYIIpaBJ/jeHHd, BKJIOYAA CTATHCTH-
YecKylo 00pafoTKy BHelUHel MH(poOpMAILHH, BHIpAOOTKY JIOTH-
YeCKHX [pelleHHil, ONpefetsIOUHX ONTHMAJLHEI Mponecc
YIPaBJAeHHs ¥ CAMOKOHTPOJbL PadOTHl CHCTEMHEI B YCIOBHSX
BHEIIHHX H BHYTPEHHHX IIOMEX;

OCYIIeCTBJEHHEe KOMILIEKCHOH MEeX4aHU3alHH KOHOMHKO-
CTATHCTHYECKHX PadoT: cocTaB/eHue IIaHOB, OTYETOB, Tpadu-
KOB, BEIOMOCTeH, pacnucaHuil u T. ., BIVIOTE 0 aBTOMATH3a-
LIHH OTAENbHBIX MPOIECCOB YNPaBJeHHs NPOH3BOACTBEHHLIMH
NPEANDUATHIME, XO3AHCTBEHHEIMH U aJAMHHHCTDATHBHEIM
YUpeXKIEHHSIMH,;

[IpUMeHeHHe MAallHH [Js MEeXAHH3AUMH OTOEJNBHLIX BHIOB
YMCTBeHHO#H paboThl: pemleHHe 3ajay (hOPMaJbHOH JIOTHKH,
NEepPeBOJ C OJHOrO sI3HIKA Ha APYTOH, MHOOPMAIHOHHO-OHO-
Jauorpacduueckast pa6ora, COCTABIEHHe NPOTPaMM JAJisi pelle-
HHS 3ajlau Ha MallWHAX # T. [,

6) PasBuTde TeXHHKH SJI€KTPOHHBIX LUGPOBBIX BHUHUCIH-
TeJbHEIX MALUHH HOET [0 IIyTH HCIOJb30BAHHA PANA HOBEIX
ulelt W HanpaBJaeHHH:

WIHPOKOe NPHUMEHEeHHe IIOJYNPOBOIHHUKOBHIX (repMmaHue-
BEIX M KPEMHMEBBIX) 3JEMEHTOB BMECTO 3JIEKTPOHHEIX JiaMIl
B 3JIEKTPOHHBIX BEIYHCJMTENbHBIX MAIMIHHAX, YTO JOJIMKHO
ofecreunTs peskoe COKpalleHHe DPasMepoB MalliH M Io-
Tpef/IseMbIX MOLTHOCTEH, TOBHIIEHHE Hane}xﬁocm H CPOKOB
CIIy:KObl MalIHH;

paspaborka ¥ NpUMeHeHHe HOBBIX THIIOB 3alOMHHAIONIIHX
ycrpoiicts ((eppoMarHuTHEE, (EPPOINEKTPHISCKHE, NHOTHO-
©@MKOCTHBI®, MATHHTOCTPHKIHOHHLIE H AP.), KOTOPHIE MOJKHBI
JaTh BEICOKYIO CKOPOCTh PaGOTHl, GOJIBINYIO eMKOCTE 3ATIOMHU-
HaHHSl W BRICOKYIO HAJEIKHOCTh:

YCOBEPLIEHCTBOBAHUE TeXHOJOTHH H3TOTOBJEHHST MAaliHH
C LeJbl0 OpPraHH3allMy AaBTOMATH3HPOBAHHOTO H MACCOBOTO
MPOM3BOJACTBA MAMIMH., DTO OCYIIECTBJSETCH MyTeM NpHMeHe-
HHf TeYaTHOIO MOHTAXa, CTAHJAPTHLIX THIIOBLIX SUEEK, y3-
JIOB H YCTPOHCTB MAIIKH, BHITyCKAEMBIX OTIENBHO H I0SBO-
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JISIOMIMX OCYIHECTBAATS COOPKY MALUMH B DASAHUHBLIX MECTaX
CTpaHH;

HCC/Ie0BaHKe M PaspafoTka MPHHIKIOB H CHOCOGOB Io-
CTPOEHMS CAMOPEMOHTUPYIOIMXCA U CAMOKOHTPOIHPYIOMIHX-
cA MalluH, 00/1aJA0MUX BEICOKOR HANENKHOCTHI0 PaGOTHL

B) Caenyer oxuiaTh cosfaHus B GamxkaiimeM Gyaymem
S/JICKTDOHHLIX BRIUMCJAHTENbHEIX MALIWH, 06Jafaloliux ciae-
AYIOIWAME OCHOBHBIMH Xa8paKTePUCTHKAMH:

yeTpoiicTBa BBOAA MOMKHBI 0GECIEUHBATEL HEMOCPEACTBEH-
HYIO TOZAauy B MalluHy AECSTHSHAUHEIX YHCEJ H OYKBEHHBLIX
JaHHBIX cO cKOpocThio 10 2000 OTASMbHBIX 3HAKOB B CEKYHAY;
YCTpOHCTBa BHIBOMA MOMMKHbBL BHIAABATE UH(MPOBOH U GyKBeH-
HEIH MaTepHaJl ¢ TaKo# e CKOPOCTHIO;

BRIMOMHeHHe APH(METHUIECKHX Olepanuil DO/MIKHO NPOHS-
BOLHTbCS co ckopoerbio Ao 100 000 chooxkenuil M BelumpTaHMi
B cekyHny # 10 20 000 ymuoxenuil uiu AeJdeHHA B CEKYHAY;

ONepaTUBHOE 3AMOMHHAIOMIEe YCTPOHUCTBO HOJKHO HMETh
emrocts B 10 000—20 000 necsATH3HAYHBIX MECATHUHEIX UH-
celr;

BHEIIHUH HAKOMHTENb IOJKeH MMETh NPAKTHUSCKH He-
OrpaHUYEHHYI0 EMKOCTD;

noTpeb/sieMas MOIIHOCTh NMUTAHUA He JAOMKHA [PEBHIIATH
2—05 KBT;

raGapursl MAMKHE JOJKHE JONYCKATh €e PA3MelIeHHe B
KoMmHaTe miaoniansio 20—40 ks, Mg

MalIMHa JOXKHA 0GECHeUMBATH BLICOKYIO HAIeXHOCTS,
momyckas B paGore He Gosmee OAHOro c6OS Ha MHJIHAD]
omnepanui.

liasa 6

HHAOYKIIMOHHBIFM HATPEB

V3BecTHO, KaKyio POJb B HCTOPHH 4eOBEUECTBa CHIrpaJo
OTKpLITHE OrHfA. OroHb H B HAINH JHH SBJISCTCS OCHOBHBIM
HCTOUHHKOM IHEPrHH, MPUMEeHseMOll YeJOBEKOM, Ba)HeNmuM
3JIEMEHTOM B COJILIIMHECTBE TEXHOJOTHUECKHX TIPOIECCOB Me-
TAJJIyPrUYeCKOH, XUMHYECKOH H JPYrHX OTpaciell mpo-
MBIIIEHHOCTH. Ho B paze ciyuaeB mOpuMeHeHHe OOBIMHBIX
CII0COOOB HarpeBa yKe He YAOBJAETBOPSeT TexHOaoros. Ha-
[IpHEMED, NPH MJIaBKE KAYECTBEHHBIX CTa/ell H CHelHaJbHBIX
CIIABOB TPYAHO NPELOXPAHHUTE MeTalJ OT 3arpsAsHeHHs TO-
MOYHLIMH rasaMH, a HarpeB MeTdjlia 4epes CTeHKH THIVIS
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Hacte III

ﬂpnmenenue METOAOB PAJHOAJMEKTPOHHKH B HaYKe, TEXHHKE
H NPOUSBOACTEBE
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Troga 6. UanykunonHud Harpes ‘ o 3

Tzasa 7. TlpuMerenue pajiHOSJIEKTPOHHKH B aaponqu xo3saficTse
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