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3HAYEHUE 3JIEKTPOHHBLIX BBIYUCHAMUTEJILHLIX MALLUH

DJIeKTPOHHbIE BBIUMCJIHUTEJNBHBIE MAIIHHBI B HACTOslee Bpems
npuoOpeTalnT HCKIIOYHTENbHOE 3HAUYEHHe BO BCeX 00macTax ue-
JIOBEUECKOH JesTeNbHOCTH: B HayKke, TEXHHKE, SKOHOMMKe, BOEH-
HOM Jiesie u Jip.

Ecnn mepBoHAua/NbHO 3TH MALUMHBI NPEAHA3HAUYAJNHCH JJIS BHI-
NIOJIHEHUST TOJIbKO BBIUMCIUTENbHEIX pabor, To B jJanbHelimeM cde-
pa uX NPUMEHEHUs 3HAUUTEJIbHO PaCIIMpPHIACh B CTOPOHY DEIIEHHS
pa3HooOpasHbIX JIOTHUECKHX 3anad. DTH MalluHBl Oojee HIUPOKO
A TOJHO MOXHO ONpPENeJHTh KaK 3JIEKTPOHHBIE aBTOMATHYECKHe
yCTpOICTBa, mpeaHasHaueHHble M o6padorku uubopmaunun. Ilox
ob6paGorKoil undopmanuy ciaeqyer [OHMMAaTb BecbMa LIMPOKHIl
KpPYr YMCTBEHHBIX Pa0OT, BBEINOJHABIIUXCA PAHbIIE HCKIIOUHTENbHO
yeJJOBEKOM: MaTeMATHUECKHEe BLIUHCJEHHUS, HHXKEHEPHBIe pacueThl,
COPTHPOBKA CTATHCTHYECKHX NAHHBIX, OyXrasiTepckue M OaHKOB-
CKHE pacyerhl, IpHeM CBEIEHHH O COCTOSHUM KAaKHX-TH0O ynpas-
JIIeMBIX OOBEKTOB H BBIPAOOTKA KOMAaH[, yIpaBJeHHs OJis1 ITHX
00BEKTOB (HAmpUMep, CTAHKOB), NEPEBOM C OMAHOrO sI3hIKa Ha JpY-
roii, npeo6pasoBanue yCTHOI peud B MHCbMeHHy[o (cTeHorpadus),
a T I

[Tporeccs mepepaGoTku UHGOPMALKH, 3HAUHTEBHO YCIOKHHB-
[HMECs] B COBPEMEHHBIX YCJIOBHSIX B CBA3H C pasBUTHEM HayKH U
TEeXHUKH 1 FPAHIHO3HBIM MOABEMOM MPOHM3BOAUTENBHBIX CHJI, CO-
CTABJSIOT BAXKHOE COJEPIKAHHE YMCTBEHHOH JEATEeJNbHOCTH JIO-
neit. IToaTomy 3JeKTPOHHBIE aBTOMATHYECKHEe MaIIMHbI, 00Jeryao-
e 3Ty paGoTy W HEeM3MEePHMO MOBLILIAIOIIHE €€ MPOU3BOAUTE]b-
HOCTb, UMEIOT MEepPBOCTENEHHOe 3HAueHKe AJi OOILIero HayyHo-TeX-
HUYECKOro MpOrpecca, PasBUTHsS SKOHOMHKH M KYJbTYPBl 4eJOBe-
yeckoro obuecrsa. .

EcrecTBEHHO, UTO He BCE MPOLECCH YMCTBEHHOH paboThl JiHofiei
MOryT OLITh NepeaHbl MallHHAM H HMH BBINOJHATHCSA. TBOpUe-
cKasi JedaTeJbHOCTh, Tpedyolasa Hajluunsa XKH3HEHHOro ONbiTa, HH-
TYHOMH, IIHPOKUX U NIyOOKHX 3HAHHH, yuera MONHTHYECKHX, MCH-
XOJIOPHYECKHX, SCTETHYECKHX I MHOTHUX JIPYTHX (DakTopoB, HE MO-
JKeT BBIMOJHATHCA MAUIMHAMH, TPEOYIOLIEMH JJisi pemeHus TOH
WM MHOH 3a4a4d HAJHYMS ONPEIE]EHHOIl mporpaMMbl paGOTHL
CocraButh 3apaHee MporpaMMy MOXHO TOMBKO AJS TaKHX pabor;
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KOTOpPEBIE BBINOJHAIOTCA IO ONpeje/eHHBIM, YeTKo cQOopMyJJHPOBAH-
HBIM [paBWJaM, HOCAT OAHOOOPASHBIH M MOCTOSHHBIA XapakKrep.
Tague palGoThl, B OTJHYME OT TBOPYECKOI AEeATENbHOCTH, OTHOCAT-
csl K KaTeropud (popMasbHLIX BUJOB yMCTBEHHOIO TPy/JAa, W AJs UX
BBLINIOJIHEHHS MOTYT OBbITb NPHUMEHEHbl MalIUHbL.

DJIeKTPOHHBIE BBIYUC/UTE]NbHblE MALIUHBI, CIOCOCHbIE 0 OHpe-
JeJIEHHOU HporpaMMe pellaTbh CAOXKHble 3ajauH, BIepBble MNOsiBU-
JIICh B KOHIIE BTOPOH MUPOBO# BOIHBLL IlepBoHaualbHO 3TH MaLUH-
HBl NpeaHa3Haya/JHuCh [l BBHIIOIHEHHsl CJOXKHBIX H TPyLOEMKHX
BBIUHCJIEHHH, CBSI3aHHBIX C pacyeTaMy TPAeKTOPHIl apTH/JIePHHCKAX
cHapAaoB n 00paboTKOll pe3ynpTaToB mepenucn. Hecmorps Ha TO,
YTO MepBhE MAIUIUHBl ObLIA BeCbMa HECOBEPLIEHHB! (Tak, Malluia
OHHAK conep:xkana 6oabiie 18 000 31eKTPOHHBIX JlaMil), UX NpH-
MEHEeHHe Cpasy e [0Kas3ajJo OrPpOMHbIe BO3MOMCHOCTH, TasllHecd
B HOBOI 00J1aCTH TEXHHKH, U Opeponpeienusio OypHOe pasBUTHE A
LIHPOKOE NpHMeHeHne 9THX MawuH, 3a 15 Jjier, npolleAlr X ¢ Mo-
MEHTa [OSIBJEHHS NepBBIX MalliH, 3Ta TeXHHKa [peBpaTUiach B
OJHy U3 BaxHBIX OTpacjiedl MPOMBILJIEHHOCTH B HauOoJjiee pasBu-
ThiX crpaHax. Ceiiuac cepHHHO B MacCOBOM KOJIMYECTBE BBIIYCKa-
IOTCS1 BECbMa COBEpILEHHbLIE 3/eKTPOHHbIE BbIUHCHUTE/bHbIE MAallH-
HBl CaMBIX Pa3JHUHBIX THIOB M Ha3HAueHHH, a TaKkxKe OTACJbHbIE
0JIOKH B arperatbl, HEOOXOAMMbBIE /151 NPOM3BOACTBA MAlUHH.

HeoObiualino IMUPOKO pasABHHY/ANCH BO3MOXKHOCTH MAalUMH H
obJacTy ux npuMenenns. Ecay nepsoHayalbHo TeXHHKA JEKTPOH-
HBIX BBIUMCJUTENbHBIX MallnH OasupoBajach Ha MCOO/Ab30BAHUH
3JIEMEHTOB M JeTaJjel, H3roTOBJSBLIMXCs MM APYCHX OTpacier
(A1 paguoTeXHMYECKHX NpuOOpOB, annaparoB — CBA3H, TEXHHKH
¢hrsnHyecKoro sKCnepumMenTa u Ap.), To B HACTOsLLeEe BpeMd, B CBsl-
30 C MOTPEOHOCTIMHA 3JIEKTPOHHOU BbIUMC/IHTEbHOH TEXHUKH, Pa3-
BMJIMCh HOBBIE ChElnUajbHBIE HANpaB/eHusa, odecneduBaiollue 3Ty,
TeXHHKy Martepuanamu, AeTaisMu H 0pudopamp (nOaynpoBOAHH-
KOBble M (peppUTOBbIE 2JIEMEHTHI, COELHaJbHble MaTepHaubl s
3aMOMHHAIOIIMX YCTPOICTB MallpH, CHeuHajbHble A0ArOBeYHbIE
9JIEKTPOHHBIE NAMIIBL U AP.).

Takum 006pa3om, 3JeKTPOHHbIE BbIUAC/ANTE/IbHbIE MAIIHHDL, BO3-
HUKLIEE U3 NOTPeOHOCTEl COBPeMeHHON HayKu U TEXHUKH B BbIIOMI-
HEHUH CJIOXKHBIX U TPYAOEMKHX BbIYHCJHMTEJbHBIX padoT, npespa-
TUJIUCH B MOIIHBIE CPEACTBA LIHPOKOH MeXaHU3aluny 4 apromarusa-
LHM PasjHuHbIX [pPOLECCOB 00padoTKu MHpOpMauuu, obecneyu-
BalOIHe BO3MO2KHOCTH 3HAUMTENbHOrO NOBbLIIEHHS POU3BOAUTEND-
HOCTH yMCTBEHHODO Tpy/Ja Jiofeil n 9(p(heKTHBHOH saMeHbl JHoael
MalIHHAMH B CJIOXKHBIX aBTOMATHYeCKHX CHCTEMAaX ynpaBJ/eHHS
NIPOU3BOACTBEHHBIMH [POLECCAMH.

DNeKTPOHHbIE BBIUKUCIHTE/IbHEIE MAlNHBl NPEACTABAAIT CO00#
CJI0KHble ABTOMATUUYECKHE YCTPONCTBA, MOCTPOEHHBIE U3 JIEKTPOH-
HBIX W pajHOTeXHHYECKMX CXeM H JeTajed. n npenHasHayeHHbIE
JIJisl BBINOJIHEHHs OOJBIIHX KOJHYECTB Pas3jMYHbIX Onepauuii Hajg
qucaaMu,
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OTH MalIMHBE B 3aBHCHMOCTH OT CHoco6a MpeACTaBleHus Y-
ceJl JeNATCS Ha JBa OCHOBHBIX Kjacca: MAIUUHBl HElpephIBHOTC
JeHCTBUS, HIH aHAJOTOBble MAlIWHBI, ¥ MAIIUHEL JHUCKPETHOIrQ
JelcTBUs, WIH HU(POBLIE.

3JIEKTPOHHBIE BbLIYUCJ/IUTEJBHbBIE MALIKHbI
HENPEPBLIBHOIO LEHWCTBHUS

B Mammnax HempepbIBHOTO NEHUCTBHSI y4acCTBYIOIUIHE B BBIYHCH
JIHHSIX YHCJa MPEACTABMASIOTCS B BHE HENPePEIBHBIX 3HaueHHl
KaKux-1160 (QU3NUECKHX BeJUUYMH; HANPUMEp, B BUJe HaNpsKeHuH
3JIEKTPUUECKOTO TOKA, YIJIOB MOBOPOTA BajJoB M T. 1. Mamwunbl
HENPEPLIBHOTO AEUCTBHS 00/a1al0T CPABHUTENBHO HEBLICOKOH TOY~
HOCTBIO BBIUHCJIEHUI, TAK KAK TOUHOCTb HM3MepeHHs (H3HYeCKHX
BEJIMYNH OTPAHHUEHHA W MPU TOBBILIEHNH TPeOOBAHHI K TOYHOCTHU
H3MepEeHUil Pe3KO BO3PACTAET CJIOKHOCTb H CTGHMOCTH U3MEDHUTENb-
HBEIX YCTPOUCTB.

B 2JIeKTPOHHBIX MALIMHAX HEIPEPBIBHONO JeHCTBUST OTAEAbHBIE
OMepandy Hajm BeJIHUYMHAMHU BBIIOJHAIOTCA IPH MOMOIILU CIelHalb-
HBIX (DYHKUHMOHANBHBIX OJIOKOB, NMPEACTABIAIOUINX COOOH 3JIEeKTpH-
YecKue CXeMbl ISl BBIMOJHEHHsT ONMpPEefeIeHHBIX Orepaui.

W3 TUNOBBIX pajHOTEXHHUECKLX HeTaseil (CONpOTHBJIEHHUs, KOH-
JIEHCATOPHI, 3JEKTPOHHBIE JIAMIIBI M JP.) MOTYT OBITH MOCTPOEHbI
CXeMBI [JIsl CJIOJKEHHs] U BBIUHTAHHUS 3JEKTPHUECKUX BEIHUUH, YM-
HO’KeHHs, JeJeHUs, BHINOJHEHHS TPUTOHOMETPHUECKHX ¥ Jorapud-
MHYeCKHX (DYHKIHMHA U T. 1.

DJIeKTPOHHAS BLIUMCIHTENbHAS ~MallfHAa HEeNpepelBHOTo Jek-
CTBHSA TpeACTaBisieT Cco00# HaGop PasMMUHBIX (DYHKIHOHAJIBHBIX
6JIOKOB, COCNMHEHHBIX MEXAy C00O0il TpH MOMOILM CHeLHANbHOH
CHCTEMBI CBsi3eHl B IMOCJTENOBATENBHOCTb, COOTBETCTBYIOUIYIO Xd-
paxTepy pelraemMod 3ajgayi.

B 3aBHCHMOCTH OT THIA U CIOXKHOCTH 3a7a4 MEHSeTcs KoJuye-
C¢TBO 6JIOKOB, YYaCTBYIOUIUX B PEINCHHH, M MNOPSJOK COENMHEHH:
nx Mexnay coboil. Tak Kak Bce umCJia B 3JEKTPOHHBIX MallAHAX
11enpepBIBHOTO AEHCTBHS MPEACTAB/IAIOTCS NEKTPUUECKUMH BEJHUH-
HamMn (KaK MpPaBUJIO, HAMPSIKEHHSIMH), TO Iepejaya JaHHBIX OT
oJHUX OJIOKOB APYCHM OCYIIECTB/ISI€TCA IIPH NOMOILHM SJIeKTpHUE-
CKHX CHIHAJIOB M He TpeOyeT IOMOJHUTENLHBIX INpeobpasoBaHmil.

B cBsiu ¢ TeM, 4To Kaykjasi KOHKpPeTHas MalluHa UMeer orpa-
HUYEHHOe KOJMMYecTBO (DYHKIHOHAJBHBIX  OJOKOB OIpeleNeHHBIX
TUIOB, 3TH MAIIMHBI MOTYT pelaTb OTpaHHYEHHBIH Kjacc 3agad
KaK 10 CJOYKHOCTH, TaK ¥ [0 THIY (MOCJeqHee OIpeeseTcs Tuna-
MU OJIOKOB, HUMEIOUINXCS B HAJUYMH), T. €. ABJISIOTCS ClelyaIn3u-
POBaHHBIMH MaLIMHAMH.

HawunGoJibiiee pacnpocTpaHeHne UMEIOT MALIMHBL AJIS PEelleHus
nuddepeHHaNbHbEX ypaBHEHUH, TaK Ha3blBACMBIE 3JIEKTPOHHBIE
Mogmenupylomue ycraHoBKH. [lpm nmomommn  nuddepeHnuanbHbx
ypaBHEeHUH OMHCBHIBAIOTCA MPOLECCH ABHMKEHHS DasiHyHBIX (PU3H-
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- YECKHX TeJl, [IOTOKOB Ta30B U XKUIKOCTEH, JIBHKEHHE SICKTPHIECKO-
ro TOKa, PaclpoCTPaHEHHE 3J1€KTPOMATHATHBIX BOJH H T. . 3aMe-
YyaTesbHO, YTO YPaABHEHUS OJHOTO U TOIO XK€ BHAA MOTYT OTHOCHTb-
¢s K IpoleccaM pas3iuyHOH (DU3MYECKOH NPUPOIBLI B IPENCTABISTH
ofIne 3aKOHOMEPHOCTH 3THX NpPOLECCOB. B 3TOM 3akjioyaercs
CYI[HOCTh NPHUHUIUNA (PH3UYECKOro II0J00HS PA3JNHYHBIX ABJICHHH
peanpHoro Mupa. Ha 3TOM mpuHIHIIE OCHOBAH METOJ, aHAJOTHH,
KOTOpPBHIH IO3BOJISIET HCCJENOBATH CJOMKHBIE (DH3MYECKHEe IPOIlec-
CBI, TPYIHO BOCIIPOM3BOLHMMBEIE B pEaJbHBIX YCJIOBHAX, MyTeM 3a-
MeHEI HX aHaJOIHYHBEIMH IpoiieccaMy, 6osee NOCTYNHBIMU JJIST BOC-
NPOU3BENEHUST ¥ HaOJIOqeHHUS.

Hns peanusanuu B aGopaTOpHLIX YCJIOBUAX Hambosee ymoO-
HBEIMH SIBJISIIOTCSI 9JIEKTPHUECKHE W 3JIEKTPOHHBIE IIPOLECCHI, U IIO-
3ToMy HauGoJiee LIMPOKOE PA3BUTHE MOJIYUHJIO SJIEKTPOHHOE MOJE-
JEPOBaHHE. DJIEKTPOHHBEIE MOJENH NPEACTABJIAI0T Co00i (usuue-
CKHe CHCTEeMBI, CIeNHAJbHO MPUCIOCOOJEHHBIe IJIsi BOCIPOH3BEE-
HUSI Da3JHYHBIX 3JIEKTPHYECKHX IIPOLECCOB, COOTBETCTBYIOIIUX 3a-
JaBaeMblM [JIs1 PelIeHHsT ypaBHEHHIM.

Carenyer 3aMeTHTh, UTO OTMEUEHHAs aHaJIOrHs B Mpolieccax
pasauuHoil (hU3UUECKOH NPUPOABI MPOsBJseTcs, BOOOILe rOBOPH,
He abconotHo TouHo. OnuHakoBee nu(pepeHunalbHbe ypaBHEH S
OIUCHLIBAIOT PAa3/IMUHbIE MPOLECCH ¢ Oosbliell MM MEHbIIEH CTe-
neipio npubanxkends. [Ipu Gosee TOHKOM M TIIATEJIBHOM H3yue-
HUY SIBJIGHMH BCerja HAUMHAIOT BBICTYHATh Pa3/MuHsl, CBSI3aHHbIE
¢ JleficTBHEM BTOpOCTENEeHHBIX (pakTopos. ITosTomy mMeron Moxesi-
pOBaHHsl, a B CBsI3U C 3THM M METOJ peIleHHs yPaBHEHHUI Ha JeK-
TPOHHBIX MallMHAX HEeNpPephIBHOrO MAEHCTBHs NPUHLIMIHAJNBHO HE
MO:KeT OBITb TOYHLEIM METOZLOM.

Takum 06pascM, BUAHO, UTO YIS TOrO, YTOOBI PELIATh Ha Ma-
IIHHE HENpPePhIBHOTO NCHCTBUA TO MJIM HHOE ypAaBHEHHE I CHC-
TeMy ypaBHEHHH, HEOOXOZHNMO H3 PasIMUYHBIX (DYHKUHOHAIBHEIX
6/10KOB, BXOASLIMX B COCTAB MallHHBEI, 00pasoBaTh NHHAMHUYECKYIO
cHCTeMy, B KOTOPOH 3aBMCHMOCTH MEXKJIy OTJIEJNbHBIMH Iapamer-
paMH ONHICHIBANUCH OBl 3a/1aHHBIMH YpaBHEHUAMA.

OcHOBHOII (pH3HYECKOl BEJMUHHOMN, NPH NOMOLLA KOTOPOH mpe-
CTaBJSIOTCS YMC]a B 3JEKTPOHHBIX MAMIHHAX HEMNPEepLIBHOro Aeii-
CTBUSI, SIBJSIETCS HANPSUKEHHe 3JeKTpuueckono Toka. PasnuuHbie
ypcaa 3afaud IPEeNCTaBJAAIOTCS HANPSKEHHAMH B ONpEAeJeHHbIX
3apaHee Macumrabax.

CJI0KHOCTb YCTPOHCTB M raGapuThl MalikH HeNpephIBHOTO Jei-
" CTBHSI H3MEHSIIOTCs B GOJbINUX fipefenax B 3aBUCHMOCTH OT Has3Ha-
yeHuss MAIIMHBEL MaAIUHBL, NpeaHa3HayeHHble JJIs PelIeHHsi CpaB-
HHUTEJbHO HECJOXKHBIX 3a/ad, BeCbMa INPOCThI MO KOHCTPYKLHH,
uMeloT HeOoJbIlie pasMepel M He TPeOYIOT MOIIHBIX HCTOYHHKOB
TIATAHUS,

JIOCTOMHCTBOM 3JIEKTPOHHBIX MaIlHH HENpPepHIBHOTO JEACTBHS
IBAsIETCST IPOCTOTA SKCIJIyaTallud, NPOCTOTa MOATOTOBKHM 3ajad
AJIs1 pellienrsl Ha MallHHAaX U BBICOKAf CKOPOCTb PelleHHil.
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STH MalluHbL HAXOMAT MIHPOKOe NpUMEHeHHe B PasJHYHbIX Ha-
VUHO-HCCIE[OBATENbCKAX YUPEXIEHHAX, KOHCTPYKTOPCKUX Oropo,
Ha 3aBOJAX JJis OBICTPHIX MPUKUJOYHBIX HHIKEHEDHBIX PacyeTos,
He TpeOyIOmUX BBICOKOH TOUHOCTH.

BecbMa BaxKHOH 06/1aCTbI0 NPUMEHEHHs JEKTPOHHBIX MAaIlHH
HEeIpepbIBHOrO JNEeHCTBHsI SIBJISETCS HCHOJNb30BAHHE HX B KauecTBe
3JIEKTPOMOJIENHPYIONHX YCTAHOBOK MHJIsi UCIBITAHHE M PEryJHpOB-
KM Pa3JIMYHBIX CHCTEM ABTOMATHYECKOTO yNpaBJ/eHus B Jaboparop-
HBIX YCJIOBHSIX.

3JEKTPOHHBIE IM®POBbIE MALUKMHBI

DnexTpounble H(POBEE MAIIHHBL CHYXKaT [/ BHITOJHEHHSI
GONBIIOTO KOMHYECTBA  apHU(PMETHYECKHX, JIOTHYECKHX H JPYTHUX
omepauuii Ham YHCIAaMA [0 ONpEIENCHHOH, 3apaHee COCTaBJIEHHOH
nporpamme. K uucsiy apupMeTHUecKHX Omepauudi OTHOCAT: CJI0XKe-
Hye, BBIUATAHHE, yYMHOXKeHHe, je/neHue. Ilpumepamm JOoruyeckux
orepauuii MOTyT ObITb: CpABHEHME ABYX YHCEJ H BBIOOp GOJbLIEro
HJId MEHbBILNEro YHCia; OMpeleleHHe 3HaKa 4Yhc/ia; OmnpeleleHue
8HAUeHHs KaKoH-1160 yacTd unucsaa (HanpuMep, CTapliero paspsna,
HeJod YacTu U T. 1.).

Yucna B mu@POBHIX MALIMHAX MNPEACTABMSIOTCS JIHCKPETHO
nocaenosatesbHocThio Ludp. [Ipumepom sBASETCS OOINenpUHSATAS
JIIeCATHUHAST CHCTEMA CUMC/IEHHs], B KOTOPOH KaXK{ast elUHAna CTap-
1ero paspsiia paBHA AECATH efuHMIaM OjuKailliero Mjaguero
paspsza.

[ToMHMO JECATHYHOU CHCTEMBI CYILECTBYIOT DasJjiduHbie APYrue
CHCTeMbl: JIBOMYHAsS, Tpouunas u T. A. HasBaHue cucTembl CUH-
CJIeHHA MPOMCXOAUT OT TOTMO YHCJIA, KOTOPOE MPUHSATO 3a OCHO-
BaHHE CHCTEMbI CUHCJeHHs. B jpecaTnyHoil CHCTeMe OCHOBAHHEM
spasercs uucio 10. OcHoBaHHe ONpeessieT COOTHOLIEHHE MeXay
eIHHHLNAME COCEIHHX PaspsioB, a TaKxke KOJIHYECTBO DasgiHYHbIX
uu(p, OpPUMeHsieMbIX Jjisi #300paKeHus YUCeN B TOf WA HHOW
cHCTeMe CHHCJIeHUs!.

B gecsaTHuHOil cCHCTeMe mcrosb3yercss gecarts uudp: 0, 1, 2, 3,
4,5, 6,7, 8,9. .

B nudpoBelx MalmuHAX NPHUMEHSETCS He NeCsTHYHAs, a NBOHY-
Hast cucrema cuucsaenns, OCHOBaHHEM 3TOH CHCTeMbl ABJISETCS YHC-
JIo 2, U B Hefl HCIONB3YIOTCA TOJbKO ABe pasinunbie nudper 0 1 1.
EjquHAna KaXKA0ro CTapuIero paspsiga B 3TOH cucTeMe BABOE 00Jib-
nle eAMHUUBl OJIMMKalIIero MJaiero.

[lepBBle mecATh MU(pP UMEIOT B JBOMUYHOH CHCTEME ClIeyrOLLui

BHI:
Hecaruunas JBoununas Hecatuynas - JIBonunas
0 110
1 1 7 111
5 i 8 1000
4 100 9 1001
5 101 10 1010



Hanpumep, uucino 25 6yner uMeTh B JBOMYHOII CHCTeMe BHJL
11 001. B atom HerpynHo yOeqUThCS, €CJU NPENACTABHTh 3TO YHCIIO
B BHJI€ CyMMBI CTENEHEl OCHOBAHUSI C COOTBETCTBYIOMIHMH KO3((i-
IHeHTaMH, OJ00HO TOMY, KaK MBI 3TO JAeJaeM B JeCATHUHOH CH-
creme. B mecarnunoit cucreme 25=2.10'+510° MasectHo, uTO
BCSIKO€ YHCJIO B HYJIEBOH CTENeHd PABHO elMHHLe. B ABoMuHON CH-
cTeMe 970 PAa3JOKEHHE M0 CTeNeHsM OCHOBaHHs OyIeT UMeTb BHIL

11001=124+1234+0224-02'+1. 20

JlBouuHas cucreMa oOJafasT pSAOM CyLIECTBEHHBIX MPeUMy-
1L(eCTB Nepe/ AECSTHUHON W APYTUMH CHCTEMaMH CUHCJIEeHHs C TOY-
KH 3peHHsi yjo0CTBA NPUMEHEHHs ee B 2JeKTPOHHBIK LHU(POBLIX
MalIHHAaX.

B 1BOWYHOH CHCTEMe MCIOJIL3YIOTCS BCEro ABE PasiuuHble LHp-
pBI: HyJIb ¥ €[IHHHIA, H N09TOMY (PU3MUeCKOe MPelCTaBlieHHe KaX-
JIOTO paspsifia JBOMUYHONO YHCJA OCYIIECTRIIsETCA HanGoJ/ee MpocTo:
JUIST 9TOH IeJH MOIYT OBITh HCIOJNB30BaHb HauboJ/ee NPOCThie NpHU-
GOpBI U CXeMBI, 00/1aJalolHe ABYMs Pa3jIMYHBIME YCTOXUUBBIMH MO«
JOXKEHHUAMH, DTOMY YCJOBHIO COOTBETCTBYIOT pasjiMUHBIE peJe, Ne-
peKJirouaTesu, CayKaulhe 15 3aMblKaHus ¥ PasMBIKaHHs 3J1EKTPU-
YeCKOr'0 TOKa; CXeMBI Ha 3JEKTPOHHBIX JaMmax, o0ecrednBalomiue
au60 MoJIHOE 3anupanne JaMnel, JHO0 NPOXOXKAEHHe uepes JaMmiy
HanOOMBIIEro TOKA.

BTopbiM MpeHMYIIEeCTBOM JIBOHYHOI CHCTEMBI §IBJISETCS MPOCTO-
Ta apudMeTHUeCKHX JeHCTBHH B TOH CHCTEME.

IlpaBuna CJI0KEHUS OAHOPA3PALHBIX ABOUYHBIX UYHCE]T BeCbMa
[POCTHL:

0+0=0;0+1=140=1; 1+1=10.

[TpaBusia YMHOMKEHHS TaKiKe 4Pe3BBIYAHHO POCTHI:

00=0; 10=0;
0-1=0; 1-1=0.

3aMeTHM, 4TO 3HAKH YHCEJ B MALIMHAX YCJOBHO MPEACTABISIOT-
cs1 TaKyKe NpH NOMOLIM Hyjel u eIHHHL, NpuYeM Hyjlb OOBIYHO CO-
OTBETCTBYET MJIOCY, @ €QHHHLA — MHUHYCY.

K gnciy HeJOCTATKOB HCIOJb30BAHUS ABOHYHON CHCTEMBI OTHO-
CHTCSl HeOOXOAUMOCTb [EpeBOfa MCXOAHBIX AAHHBIX 3a1aud W3 Je-
CSITHUHOII B JBOMUHYIO CHCTEMY M HEOOXOZHMOCTb OOpaTHOro mne-
peBojia PesyJibTATOB pelleHds 3aj]ayld W3 ABOHYHOH B LECATHUHYIO
CHCTEMY.

I[TepeBoy, 4nces U3 OFHON CHCTEMBI CUHC/EHHs B JAPYryio ocyule-
CTBJSIETCS OOLIYHO IMPH NOMOLIH CAMHX MAaUIUH H BBIIOJHSETCS
BecbMa OBICTPO, HO HA 3TO MPUXOJNTCHA BCE XKe 3aTPAYHBATbh HEKO-
TOpoe BpeMs pabOThl MalIHHBL.

JBouuHble yHCaa B SJIEKTPOHHBIX MallMHAX OPEACTaBIISIOTCA
KOMOHHALUAMHY 3JEKTPHUECKUX CHTHAJIOB: HaJMYHe BHICOKOTO YPOB-
HSl HaNpsXkeHHs HA OTpPeJeJeHHOM NpoBojie 0003Hauaer, Hanpumep,
e[IEHHLY B JAaHHOM pa3paje, a HaJudyue HU3KOro yPOBHsA HaNpsiiKe-

8



HHsi 0603Hauaer Hyab, Jlas TpPEACTABJIEHHT M Mepenadn 7-pas-
PSIIHOTO YMCAA MCIOMb3YETCs COOTBETCTBEHHO /1-MPOBOLOB. SroT
crioco6 Ha3bIBAeTCs Crnoco6oM MmapasiiesbHOro NpeicTaBIeHus TH-
CeJsI; IPH STOM BCe PA3psibl Uucia MPEJCTABISIOTCS | mnepeialor-
¢Sl OJIHOBPEMEHHO.

Kpowme TOro, CyuiecTyer nocJefoBaATebHBIH crocol mepepadn
yyCces, NPH KOTOPOM sl NePeflayn BCEro Yucia HCHoMb3yeTcs ONtH
[POBOJA M UHCJHO TIEPEfAeTCs MO STOMY NMPOBOAY MOCACLOBATENLHO
paspsiz 3a PaspsiioM, B BUAE OTACNLHBIX SJIEKTPHUCCKHX MMIYJb-
coB. SIcHO, 4TO TapaJlielbHBI crnocod mepenaun 4HCel OmICTpEE,
yeM IOC/IeI0BATEbHEL, OfHaKo oH TpeGyeT CoMblle anmaparypel,
B YACTHOCTH GOJbllle MapajjiellbHbiX KaHAJOB AJs TNepenayn pas-
psioB. B HEKOTOPBIX MaLIMHAX HCHOJNB3YeTCs KoMOuHaUKsT Tocie-
JOBATEJLHOTO M NapaJiebHoro crnocoboB nepefaun 1 npeacrasie-
Hug uucell.

DuiexTpoHHaa UH(poBas MaliMHa COMACPIKHT CleAyioulne OC-
HOBHbIe yactu (puc. 1):

IpusHax pesysoTaraf - -
[ onepayuu Apugmerwyvenoe
] ycrpoucrho
_ g
CuzHanb! § |
onepaTopy | =
Nyasm Yerpoicm B | Homands )2 Yucno
ynpalinenus ynpabnenun J U KOMaHJ bl h
Bozdedcrlus S |
oneparopa =4
<
Y 3anomunanwee
Aomanda . ycTpoactbo
1
| : I
Ny ¥
Yecrpodctbo Yerpoucrbol
~ 0boda bordayu
daHHbIX pesynsraroly

Puc. 1. Baok-cxeMa 3JAeKTPOHNON HH(POBOH MALIAHEL

— 3aloMHHaoIee yCTpOI“ICTBO, npenHasHayenHoe nJig npue-
Ma, XpaHeHHd U BBIAAYH HCXOJTHOU I/IHC})G])M&U,HH, NPOMENKYTOUHBIX
BeJIMUMH H Pe3y/bTaToB pelieHns. B samomuHaloiniem yCTpOiCTne
XPAHHUTCs TaKKe B crenransLHoOM KOJHPOBAHHOM BHAE U IIpGTrpaMMa
peuieHud sanaiu, onpeaendaIan MopsioK paGOTbI MAaAUIXHBI;

— apudmeTHIeckoe YCTPOUCTBO, NpefHa3HAYCHHOR [JIs BBIIOJ-
HEHHUS OTAENbHBIX onepauﬂﬁ Hajg uyacClHaMu,

— YCTPOHCTBO ympaBJeHHs, NpeaHa3HAUCHHOe s yOpasJe-
HHS I10C/IeA0BATENBHOCTHIO BHITOJIHEHNS onepaunﬁ I\IalHHHOfI.

- Kpowe TOro, B MalmMHax HMEIOTCA CHELHATBHbIE yCTPOHCTBA
IJ151 BBOLA HAHHBIX M BbIIAYH PE3y/IbTATOB PelleHHs 3aad.



3anoMuHalomee yCTPOHCTBO, MM «NaMATb» MaIUIHHBL, COCTOUT
U3 OTHEJbHBIX fYeeK, B KaXKIyI0 M3 KOTOPLIX MOXKeT OBITh IOMe-
IeHo OJHO uHcjo. KosnmuecTBo paspsafoB B sueikax NaMsaTH §IB-
JIACTCS OJHMHAKOBBIM IJIS BCEX sfUeek M OIpejensercda npu paspa-
60TKe MAIINHBI, HCXO/S1 U3 ee Ha3HAYeHHUS,

Hanpumep, MaluuHbl, IpefHa3HauyeHHBle NJ5 HAYYHBIX pacue-
TOB, OJKHBI 00eCNeUnBaTh BBICOKYIO TOUHOCTh BLIYHCJIEHHH, H 10~
3TOMY B THX MalllMHAX SYEHKH MAaMATH HMEIOT G0JBIIOE KOJTHUECTBO
paspsinoB (06biyHO Mo 30—40 DBOMUHBIX PaspsAnoB, 4TO NPUOJIH-
3UTENBHO COOTBETCTBYET 8—11-3HAUHBIM NECATHUHBIM UHCAAM).

Bce sueiikn maMaTH MalIHHBE IIepeHyMepOBaHbl MOAPAN, ¥ KaXK-
0N siueliKe MPUCBOEH IOCTOSHHBI HOMep, Ha3blBACMEIl aapecoM
9TOH. TUEHKH.

Apudmernueckoe yCTPOHUCTBO mpemcraBiser co0oi MO CyIIecT-
BY 3JIeKTPOHHBIH apudmomerp. OHO moaydaer M3 3aIOMUHAIOLIETO
ycTpoiicTBa HEOGXOIUMbIE YHCHA, BEIMONHSIET HAZ HUMH TpedyeMple
omepaniu H NOCBIIAET Pe3ysabTaThl 00paTHO B 3alOMHHAIOLIee YCT-
POHCTBO.

Kaxmasi omepainsi BBHIMOJHSETCS MAIIHHOI IOJ BOSHEHCTBHEM

onpenenensoil KoMauneL/TToce10BaTEIBHOCT KOMAH/ COCTABNISAET
nporpaMmy paGoTsl MalIuHBL [IporpaMma pellleHus 3aJauyd COCTaB-
JsIeTCs YesJoBeKOM (MPOTPaMMUCTOM) 3apaHee M 3aNUCHLIBAETCS HA
creunanbHOM GJaHKE B YCJIOBHOM 4YHCJIOBOM Koze. Kaxknas KomaH-
Jla mocJie sanucy Ha OGJaHK mpejcTaBisieT cobofl MO BHEIIHEMY BH-
Iy HEKOTOPOe 4YHCJIO, a BCS NporpaMMma — MNOC/]eNOBaTeNbHOCTh
yuces. IlporpaMma paGoThl MallXHBL, MPENCTABJIEHHAS B BHIE IO-
CJIeOBATEIbHOCTH UHCEN, BBOIUTCS U XPAHHUTCS B 3aIOMHHANOLIEM
yCTpORCTBe MalKHbL B mpouecce pellleHHs 3amadd KOMaHIBL MPO-
‘TpaMMBI [I0OYEpPEHO BHIOHPAIOTCS M3 3aMOMHHAIOILEro YCTPOHCTBA
JJIS ucnoJHeHus. BriOpanHas KOMaHZa paclIH(pPOBLIBAETCA YCT-
pOHCTBOM ympaBJeHHs MalIHHBL, KOTOPOe MOMAaeT B PasjHdHbIe
YaCTH MAallFHB HEOOXOIUMBIE CHTHAJEI, OOecHeyHBaIOIIHe BhIMNOJI-
HeHre JapHOM Komauael. Kaxpmas KoMaH#a yKashlBaeT, KaKylo OIle-
pauuio IOJKHA BBIIOJHATH MAalIMHA [0 STOH KOMaHNEe, a TakKkKe
OTKyJa NOJKHBI OBITh B3SIThl YHCJA s BLINOJHEHUA ONEepaIHH H
Kyla JOJKeH OBITh 3alUCaH pe3ysbTar. Bua omepanuu ykashBaer-
csl ee HOMEPOM, HA3bIBAeMBIM KOILOM ONepalyy.

Hanpumep, MoKeT OBITb COCTaBJieHa KOMaHAa CJe[yHoIlero
BHIA:

‘ SO ’ 0015 ‘ 0036 ‘ 0224 ‘

Uucao 01 B neBoil KJeTke 0003HAaUaeT KOJ OIepanuu Cloxe-
una (o6buHo omeparus croxenus umeer xox 01). YUwmcaa 0015 n
0036 0603HAUAIOT, YTO HYXKHO B3ATh NEPBOE ClaraeMoe M3 sI4eii-
xu ¢ agpecom 0015, a Bropoe ciaraemoe U3 SUEHKH C amapecoMm
0036. Uucno 0224, sanmucaHHOe B YETBEPTOH KJETKe KOMAaHABI,
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0603HAYAET, YTO PEe3y/IbTAT HYXKHO 3alicaTh B fUeliky C anpecoM
0224. =

D10 mpuMep TAaK Ha3bIBAEMOH TPexafpecHOi KOMaHMIbI; Hmocje-
IOBATEJLHOCTh TAKHX KOMAHJ COCTaBJAET IPorpaMMmy paboThl Ma-
[IIHHBL.

YerpolictBo  ympaBJieHHsT MaIIMHBI 00eCHeyHBACT MOCJEN0Ba-
TEJBHYIO BHIOOPKY KOMAH/ IPOrPaMMbI U BBEIIOJHEHHE 3THX KOMAaHI
pPA3MUYHBIMYA YACTSIMU MAaLIHHEL

UpesBblualiHO BaXKHBIM, C TOYKH 3PEHHsT MPHHIHNIA PaboTsl
9JIEKTPOHHEIX HH(DPOBBIX BBIUMCIATEILHEIX MAaIlHH, SBJSETCS BO3-
MOKHOCTh ABTOMATHYECKOTO H3MEHEHHs MOpAAKa  BEIIONHEHH:A
KOMaHJ TPOrpaMMbl B 3aBHCHMOCTH OT XOJa BHIYHCIEHHH. DTO OCy-
[IECTBJISIETCS MPH MOMOIIM CIEHHAJBHBIX KOMAaHJ, Ha3blBAEMBIX
KOMAHIAMH YCIOBHOTO MM (Ge3yCIOBHOrO mepexona.

KoMaHmsl mporpaMMel BEIIOMHSIOTCS NOAPSAM, A0 T€X MmOp, MoKa
He BCTPETHUTCS KOMAHIA YCJIOBHOTO Mepexoja HJIM KoMmaHnga Ges-
YCJIOBHOFO NEpexoja.

‘Komanma ycnoBHOro mepexoja 'OCYIIECTBISET Nepexon K TOH
AJIH MHOH KOMaHIe MPOrpaMMbl B 3aBUCHMOCTH OT Pe3ysbTaTa one-
pamyn, HapuMep, B 3aBHCHMOCTH OT TOTO, KakuMm Oyner sHax pe-
3YJBTATA ONEPAlUH — MOJOXKHTEHBHEIM WM OTPUILATEIBHBIM.

Komanga 6e3yc/ioBHOTO nepexona obecrneynBaer nepexon K oil-
pemeseHHON KOMaHe He3aBHCHMO OT KAKHX-IH00 yCIOBHH.

Komanga yclmoBHOrO MepPexXofa MO3BOJISET MPOH3BECTH BBHIGOP
TOTO WJIM MHOTO MPOMXOMMKEHHS BBIYHCJEHUI B 3aBHCHMOCTH OT IO-
NMYUAIOIMUXCA PE3yNbTATOB, UTO 00ECHEUUBAELT [IOJNHYI0 aBTOMATHY-
HOCTHL paboThl MammuH. Kak H3BeCTHO, B MPOLECCE CIOMKHBIX BHIYUC-
JIeHUfl YaCTO MPHUXOMHUTCS PEIlaTh BOMNPOC, KaK BECTH BBIYHCIEHHS
JAJbIIe [ocHe TOTo, KaK MOJYUYHIM Te HJIH HHBIE MPOMeKYTOUHbIe
pesynbTaThl. BoIGop 3THX HANpaBJIeHHH MOXKHO BO3JIOXKHTH Ha Ma-
ITHHY, IJIs 4eno HeOGXOAHMO MPELYCMOTPETh B MPOrpaMMe IPOBep-
Ky OnpelelieHHblx MPH3HAKOB Y TOJYUAIOIUXCS YUCeN U MOCTABUTH
COOTRETCTBYIONIME KOMAH/ILI YCIOBHOTO MEpexoa.

TIpu momolry KOMaHa YCJOBHOTO mepexofa (unum 6e3yc/oBHO-
ro mepexojma) MOKHO OOeCMeyHTb TaKkyKe MHOTOKDATHOE IMOBTOpe-
HHE ONpefeNeHHbIX YUaCTKOB MPOrPAMMBL JJIsi BHIMOJTHEHHS OJHOH
¥ TOH e IOCHEeJ0BATENbHOCTH OMepaliil HAl PASTHUIHBIMH HCXOJ-
HBEIMH YHMCJIAME, YTO NO3BOJSET 3HAUUTENBHO COKpAIlaTh OOHIHA
00BEM MPOTPAMM.

YCTPOHMCTBO 3NEKTPOHHBIX HU®POBBIX MALUIUH

PaccmoTpuM HEKOTOpBEE TEXHHUECKHE NPHHIWMBEL YCTPOHCTBA
9NMEKTPOHHBIX HU(DPOBEIX MALIKH.

B manmgHax [BOHYHBIE DH(MPBI — HYJIb U €NUHHIA — MPEICTaB-
JIIOTCST BBICOKMM MJIM HHU3KHM YPOBHCM HANPSIZKEHUsT SJIEKTPHUE-
CKOTo TOKa Ha onpemencHHom mposope. JLjist Toro utoGrl GUKCHPO-
BaTh U COXPAHATH BO BPEMEHH OIPEeIeHHEIe YPOBHU HAIPKeHHs,
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B MalU¥HaX HCIOJb3YIOT TPHITEPhI, COCTOSIINE H3 2 3JIEKTPOHHBIX
JaMi WM TOJYIPOBOJAHHKOBBIX TPHOLOB M 0O0jajaroliie CBOM-
CTBOM HaXOJHUTBHCA B [BYX PA3VIMUHBIX YCTOHYUBBIX COCTOSIHUSX.

OpuH TPUITEP HCIOJAB3YETCs /s NPEJCTABICHUST OIHOILO pas-
psiia ABOMYHOTO yHcia. ['pynna U3 n-TpUITepoB, HCHOAb3yeMast JIs
NPEACTABJIEHUsI N-Pa3PsiAHBIX ABOMUHLIX UHCEJ, HA3BIBAETCsS Peru-
crpoM. CoeqyHAsT MeXKIAYy COOOH TPUITEPHl B IIOC/AE0BATENbHLIE Le-
MOYKH, [OJy4alOT CXEMBl CUETUHKOB, OCYILECTBJSAIOIIUX CUET HM-
[yJbCOB, MMOCJAEAOBATENbHO NOCTYNAIOINX HA BXOJ CXEMbL

KomOuHanueif CYeTIMKOB, PETUCTPOB M HEKOTOPBIX JPYrUX
9JIEKTPOHHBIX CXEM MOXKHO MOJNYYHUTh CyMMAaTOPEI, T. €. yCTPOHCT-
Ba [JIl CJHOXKEHHSI W BbIUUTAHHMS NBOHUHBIX uuces. Tax Kak omepa-
IVH YMHOXKEHHS H JEeJEHUS CBOAATCA K PALY CJAOXKEHHH B BbIYMTA-
HHH CO CIBUTaMH, TO, UCMOJb3Ys CXEMBI CyMMAaTODOB, PETHCTPOB U
CXeMbI JJIsi CABHUra, MOXKHO MOJYYHTh YCTPOHCTBA AJisl yMHOXKEHHA 1
yCTpOHCTBA JJIs1 IeieHds QHcel.

Apupmernueckue ycTpoicTBAa MAUINH BKJIIOYAIOT B Ce0s CXeMBI
IUJIS CJIOJKEHHSI ¥ BBIYATAHMS, A TAKXKe yMHOXEHHd U JIEJIeHUus JIBO-
HYHBIX YHCEJ M CXEMBl /5l BLINOJHEHHS HEKOTOPHIX APYTUX OIle-
pauuii, a TaKXKe DErucTphl IJs [pHeMa HCXONHBIX YHCET H perd-
CTPHI JJIs BBIIAYA pe3yJibTara Onepanyu.

B snexTpoHHBIX UHM(POBEIX MallMHAX HCIOJB3YIOTCS OOBIYHO
3aNOMHHAIOIINE YCTPOHCTBA IBYX BHIOB: ONEPATHBHOE 3aMOMHHA-
‘[oll[ee YCTPOKCTBO ¥ BHEIIHEe 3aNOMMHAIOIIEE YCTPOUCTBO.

OmnepatnBHAA NaMATb 00eCHEUNBACT BBHICOKYIO CKOPOCTh IpueMa
M BHIZAYM OTHENbHBIX 4uces 1o JoboMy azpecy, HO UMeeT 00bIY-
Ho Heboabiro# 06bem (1000—4000 gucern).

BHelHee 3amoMHHAOIlEe YCTPOHCTBO (BHEIIHHH HAKOINHTENb)
MIMeeT OTPOMHYI0 €MKOCTb (COTHH TEICSY M MHJUIMOHLI YHCEN), HO
MOKET BhIJaBaTh U NPUHUMATDH YHCJA TOIbKO OOJBIIMME IPynIaMi.

OnepaTHBHOE 3amOMHHAIOIIEe YCTPOHCTBO B mpolecce paGoThl
MallHHbL BEILAET OTAENbHbIE KOMaH/bl, YUC/Ia U NPUHIMAET Pe3yJib-
Tathl onepanuil u3 apupMeTHYECKOro yCTPOHCTBA C BBHICOKOH CKO-
POCThIO. BHEIIHHI HaKONHTENb SIBJASETCS 110 CYIIECTBY PE3epBOM
OepaTHBHOrO 3aNOMMHAIOUIEro yCTPOHCTBA.

B npomecce BHUHC/HEHHI Bce HeoOXoAuMble N Giurkaiiniero
psiga onepanuil HaHHLIe 3a01aroBpeMEHHO NEPENHCHIBAIOTCA H3
BHEIIIHEero HAKOMHUTEJNsI B ONEPATHBHOE 3aNOMUHAKIIEe YCTPOUCTBO,
a pesyJbTaThl BLIYHC/IEHHH BBIBOAATCA M3 3TOTO YCTPOKHCTBA BO
BHEIIHHH HAKONUTEJE.

HauGoabiiee pacnpocTpaHeHde NOJIYYWIH 3aNMoOMUHANOLINE YCT-
poiicTBa, OCHOBAHHEIE HA HCMNOJb30BAHUM MACHHTHOH samuCH Ha
JleHTax u 6apabanax, HOKPBEITHIX TOHKHM CJloeM (peppOMarHATHODO
MaTtepHuajia. 3anuch U CUNTHIBAHKE NAHHLIX C MATHATHBIX JIEHT U 0a-
pabaHOB OCYMLIECTBIAETCS NPH MOMOILA 3JEKTPOMATHATOB CHeEIM-
anbHOH (GOpMEI C OYeHb HEOOJBIIHM 3a30POM MEXKIY MOJIOCaAMH.
Jist 3anucy egUHAL W HyJei B 0OMOTKY 3alHChIBAIOIIEH IOJIOB-
KM MOZAIOTCS HMIYJBCH ONPeAESeHHOI MOJAPHOCTH, KOTOPhIEe BhI-
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SLIBAIOT TOSIBJEHHE HA NOBEPXHOCTH JEHTH mian 6apabama Hamar-
HHUEHHBIX Y4aCTKOB (OTMETOK) COOTBETCTBYIOLIEH MOJISIPHOCTH.

[Tpu cuNTHIBAHWH JAHHBIX B OOMOTKe 3JIEKTPOMArHuTa HHAYIH-
pyercsi HampsKeHWe TOH WJIH MHOH MONFPHOCTH B 3aBICHMOCTH OT
MOJIIPHOCTH MATHHTHOM OTMETKH, NPOXOAANIeH B NaHHBIA MOMEHT.

EMKOCTb HeOoJbLINX MarHUTHBIX GapabaHOB cocCTaBisieT Hec-
KOJIBKO ThICAY JBOMUHBIX €IMHHI; eMKOCTb 6oJbIIHX GapabaHOB 1
MAaCHUTHBIX JIEHT MOXKET JOXOIUTb [0 MHUJIHOHA JBOMYHBIX €IHHHIL
JIoCTOMHCTBAMHE MATHHTHBIX 3aMOMHHAIOLIHX YCTPOHCTB SABJISIOTCS
HA/IeXKHOCTb AeHCTBHA, 60JblIasi €MKOCTb M CNOCOOHOCTb K JJIK-
TeNbHOMY coxpaHenuio nudopmanuu. HenocTaTkom sTuX yCTPOHCTB
SIBJISIETCS CPABHATENBHO HEGOMbLIAST CKOPOCTb PaGOTHI.

OnepaTuBHBIe 3aMOMUHAIOLIME YCTPOHCTBa MHOTAX MAllHH, B
YaCTHOCTH COBeTcKoH wmammnHbl «CTpesa», MOCTPOEHBI Ha 3JIeK-
TPOHHO-TYUEBBIX TPYOKaX.

DIIeKTPOHHO-JTyueBasi 3aMmoOMHHaoIas TpyoKa Mo KOHCTPYKLMH
HATIOMMHAeT OOBIUHBI TeNEeBH3MOHHBI KHHECKOIl, B KOTOPOM BME-
cTo (QII0OPECHUPYIONIEr0 SKpaHa HAXOAUTCA CHEUHabHBIH 3KpaH
03 JHU3TEeKTPHKA.

B 3aBUCHMOCTH OT CKOPOCTH MAaalollero NoToka 3MeKTPOHOB B
ONpPe/IeNIEHHOl TOUKe IH3JIEKTPHYECKOro dKpaHa 00pasyercs moJo-
JKUTEJbHBIA WM OTPUIATENbHBIH 3apsl.

3apsia OQHOrO 3HAKA COOTBETCTBYET 3aNUCH eIHHHIUBI, a 3apsim
NPOTHBOMOMNOKHOTO 3HAKA COOTBETCTBYET 3anmucu Hyns. Jlusmext-
puK ofjamaeT CBOMCTBOM COXPaHATh 3apsiiel Oosee WM MeHee
IUIUTENLHOE BPEMsl, UTO HCHONb3YeTCsl NI XPaHEHHs 3anuCaHHOK
HH(pOPMALHH.

B 3amoMMHAOMKX YCTPOHCTBAX HA SJIEKTPOHHO-NYUeBHIX TPYO-
Kax Kaxpaas TpyOKa CIHYXKUT IS 3aMOMHHAaHHs ONHOTO paspsaa
JIBOMYHOTO UMCJa, a KOJMMYECTBO TPYOOK B YCTPOHCTBE DaBHO KO-
JIAYECTBY Pa3psiioB B UHCIHE.

EMKOCTh TAKHX 3aMIOMHHAIONIAX YCTPONUCTB COCTABJsIET OOBIYHO
1024 unu 2048 uucen. .

OCHOBHBIM JOCTOMHCTBOM MORZOOHBIX 3aNOMHHAIOUIMX CHCTEM
SIBJISIETCST BBICOKAS CKOPOCTh PAaBGOTHL 1 BO3MOXKHOCTh 3alUCHIBATE ¥
CUMTHIBATHL UHMCNA B JIIOOOM TOPSJIKe.

CunuThblBaHHE JAHHBIX OCYIUIECTBJSETCS MyTeM HanpaBleHH:
5]eKTPOHHOTO Jiyua B 3aflaHHyl0 TouKy 9KkpaHa. Eciu B manHoi
TOUKe OBUI MOJOIKHTENbHBIH 3apsil, TO OH paspsrkaeTcs n o6pasy-
eT UMIYJLC onpenesennoil nonsproctu. Ecnu ke B nanHoit TouKe
GBI 3apsil PYroro sHaKa, TO He MOSIBJSETCS HHKAKOro HMIOYJIbCa.
HemocraTkaMu 3ME€KTPOHHO-JIYYEBBIX 3aNOMHHAIOIIAX CHCTEM $IB-
JISIOTCS CJIOJKHOCTD YCTPOUCTB, HEOGXOIMMOCTL TOUHOI cTabunusa-
UMM TUTAIONIMX HANpPSKeHWH, CpaBHATENbHO  HeGOMBbIIOR CPOK
CYKOBI DJEKTPOHHO-TYUeBEIX TPyOoK. [loatomy oTi CHCTEME B
tocJeqHye TOABl IONTyJaloT MEHbIIee NPUMEHEHHe.

OpuuM u3 HauGoNiee NEPCMEKTUBHBIX THIOB 3aNOMHUHAIONIUX
YCTPOICTB 5JIEKTPOHHBIX LH(POBHIX MAIIMH SBJIAIOTCS YCTPOHCTBA
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Ha (EpPHTOBBIX MATHATHBIX CEPACUHHKAX C MPSMOYTOJIBHOMH MeT-
Jieil rucrepesuca. Kaxabli cepaeyHdK CIAYXKHT AR 3alOMHHAHUS
OJIHOW IBOMYHOH LUMPBL: HyJs uid enuuunbl. OQHO Hampab/eHue
HaMarHuynBaHHus Cep/eYHMKa COOTBETCTBYET 3almUCH HyJs, a JApy-
roe — eauuuiel. CeplAeyHUKH NPOHH3aHBl [POBOLAMH, NpeacTas-
JISIOIUMHE COO0H OOMOTKM MJisl MepeMarHHYuBaHUs CePAeYHUKOB.
Ilpu nomomu 3THX NPOBOAOB NPOU3BOJAUTCH 3alHCh U CUMTHIBAHUE
3allMCaHHOH HH(OpPMaIHUH.

3anoMHUHaOWIMe YCTPOICTBA Ha MaTrHUTHBIX CepACUHHKAX OUeHb
OLICTPO MEHCTBYIOT U [O3BOJISIIOT MPOM3BOAUTH 3aMUChb W BEIOOPKY
gicesl B JI0OOM MOpsIKe.

MarHuTHBIE CepAEUHHKH HMEIOT Heboublue pasmepnsl (1—5 mu
B AxaMerpe). 3anoMHHAIOUIUE YCTPOHCTBA Ha MArHUTHBIX Cepjed-

| HEKaX HCHOJb3YIOTCA B KAyecTBe ONepPaTHBHOH NaMSTH PasiiddyHOH
emkoctH: 512, 1024, 2048 u 4096 uucen.

3 3JIeKTPOHHBIX LH(POBBEIX MalUUHAX NPHMEHAIOTCS eIle 3allo-
MUHAIOLLME YCTPOHCTBA Ha mepoJieHTax ¥ nepdoxaprax. T yCT-
poiicTBa ciy’Kar AJs BBOJA HCXOLHOH HH(pOpMALMH W NPOrpaM-
Mul paboThl B MaluuHy. [iBOMYHBIE YMCJa 3aNUCLIBAIOTCS HA JAJIHH-
Hbix OyMAaXKHBIX WM LEJUIYJOHIHBEIX JeHTax (DepdoJieHTax) Mim

a CraHIapTHBIX KyCKax KapToHa (nepgoxaprax) B BHAE CHCTEMBEI
OTBEpPCTHil, PACHOJOXKEHHBIX B ompeje/edHoM nopsanke. Hamnuane
OTBEPCTUS] B ONpPEJENEHHOA NO3HLHH COOTBETCTBYCT 3aNHCH ejH-
HUIbl, 2 OTCYTCTBHE OTBEPCTHS — 3aMUCH HYJIsL.

HaHecenne naHHBIX HA neppokapThl uAM OepdoJIeHTH OCyIUE-
CTBJISIETCA ONEPATOPAMU NPH NOMOLLH CHELHAJbHLIX NPHOOPOB -—
nepgoparopos.

lipu BBOAe mep(oKapT Wi JEHT C 3aNHCAHHBIMK Ha HHX Jail-
HBIMH B MAUIMHY OHHU OLILYNBIBAIOTCA CHENMaJlbHBIMU LIETOYKAMH,
KOTOpBIE B Cjlydyae HaJHYdsi OTBEPCTHH 3aMBIKAIOT JJIEKTPHICCKUES
KOHTAKTBl ¥ MOCBIIAIOT UMITYJIBCHI TOKA.

PeS_leb’raTbI DEIIeHUs 3a/ady aBTOMATHYECKHN HPOGHBHIOTCH Ma-
UIHHOU Ha nepdoKapIax HaM neponeHrax, ¢ KOTOPLIX 3aTeM ciie-
IUabHOE nevaTalollee yCTpoicTBo nevyaTaer ux 00LIYHOM LH(ppPO-
BOM BHJE Ha JHCTax OyMard.

[linpokoe npuMeHeHUe B 3JIEKTPOHHBIX NH(POBBIX MaUIMHAX B
HaCTosiee BPEMsl HMEIOT NONAYINPOBOJHUKOBEIE AHOMBI M TPUOILI-
TPAH3HCTOPBL. JLOCTOMHCTBAME NOJYNPOBOLHUKOBBIX NUOJOB H TPH-
Q0B SIBJAIOTCS BeCbMa MaJjble radapuThi, He3HAUUTEJNbHOE MOTPe-
OJicHHe SHepPruH, BBICOKAsi MExaHuHdecKas NPOYHOCTb, JOJIrOBEd-
HoCTh. [loaynpoBOnHHKOBBIE NPUOOPLI B NPHHLIKIE JOJKHBEL 00J1a-
[aTh BBEICOKOH HAAEXKHOCTbIO, O/HAKO B HACTOAIIEEe BPeMsl B CBs3M
C HENOCTATKAMH TEXHOJOI'MH 3TH NPHOOPHl TAKOH HAaAENKHOCTHIO
ele He 00/1agaroT.

Haunbosee coBeplIeHHON MALIHHONH DO CBOHM JIOTHYECKHUM M TEX-
HAYECKAM NMPUHUKIAM H MATEeMATHUYSCKMM BO3MO2KHOCTSM B HaUIeH
crpade apisercd Mamiuga BOCM (OriCTpOLeHCTBYIONIAT SJIEKTPOH-
Has cueTHas MalluHa), cosmauHas B 1953 rogy B Axazemun HayK
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CCCP mnon pykosonctBoum I'epost Coumasnucrtudeckoro Tpyna aka-
nemuka C. A. JleGenena.

B3CM paboraer co crkopoctbio 10 000 apmpuemqecrmx omnepa-
OHI B CEKYHIY U ONEpPHPYeT ¢ MBOHUHEIMH YHCJIAMH, KOTOPHIE COOT-
BETCTBYIOT NPHUOJH3UTENBHO AEBSATUPA3PSIHBIM MECSITUUHBIM UHCT-
Jam.

OnepaTuBHOe 3amOMHHAIOLIEE YCTPOHCTBO HMEET €MKOCTh
2048 uucen m mocTpoeHo Ha (PEPPUTOBHIX CepACUHHKAX. BHeIrHuit
HakonHutenb BOCM mocTpoeH Ha MATHHTHOH JIEHTE M COCTOUT W3
yeThIpex - MarHuTooHoB ¢ obmei eMrkocTsio 120 000 uncen. Kpome
toro, B MalnHe BACM umeeTcsi HAKONATEIb HA MarHuTHOM Gapa-
6ane emkocreio B 5000 unces. BACM unmeer okoso 5000 SJIEKTPOH-
HBIX JTaMII.

A eKkTHBHO MPUMEHSIeTCs B psifie HAYUHBIX YUPEXKIEeHUH Haulek
CTPAHBl 3JeKTPOHHAS HHU(poBas BEHUHCAHTeNpHAss MamnHa «Crpe-
nay, cognannas B 1953 rony mon pyxkosoacteoMm [epos Commasn-
cruueckoro Tpyma IO. §l. BasumeBckoro. Orta mammuna o6gagaer
BBICOKOH NPOU3BOAUTENBHOCTBIO MPH PEeLIeHHH CJIOXKHBIK U GONBLIINX
no o6beMy BbluncieHuil 3agau. Ona Bemoanser 2000—3000 apud-
MeTHUYeCKHX ONepanyil B CeKyHIY.

OmnepaTuBHOE 3alOMHHAMOUIEe YCTPOHCTBO MAIUHHBEI MOCTPOEHO
Ha 9JIEKTPOHHO-TyUYeBHIX TPyOKax H HMeeT eMKOCTb 2047 umcen
(uwnn komaunm).

Marmuna onepupyer ¢ 10—11- paspﬂm{bmn JECATHYHBIMH YHC~
JlaMA.

Bremnunit Hakomuresns emrocrbio 200 000 uucen nocrpoen Ha
IHPOKOH MarHuTHoil Jente. Mamuna «Crpena» umeer oxosao 6000
9JIEKTPOHHBIX JIaMII.

Ha pucynke 2 nokasan BHEMIHHI BUJ 3JEKTPOHHOH HU(POBON
BBIUACJHUTENbHON MAalIMHBl «Ypan», co3nanHoét B 1954 romy mnon
pykoeozxcteoM uHKenepa B. M. Pawmeera.

Orta MalIHHAa OTHOCHTCS K KJacCy Majblx MAaIlHH YHHBEpPCAalb-
HOPO HA3HAUEHHS W NpefHa3HaueHa JJs UCIONb30BAHUS B HAYUHO-
HCC/IEIOBATENbCKUX MHCTHTYTAX, KOHCTPYKTOPCKUX 6i0pO, HA 3aBO-
J1aX, B BHICIIHX YUeOHEIX 3aBEICHUAX U B IPYTHX YUPEIKIEHUAX, CBSI-
3aHHBIX C BHIIOJHEHHEM PA2JHUHLIX BEIYHCIHTENBHBIX pasor.

Mammvua onepupyer ¢ MBOWUHBEIMU YHCTAMY, KOTOPEIE COOTBET-
cTBYIOT NpUGIH3uTENbHO 10-paspsimHbIM NEeITHUHBIM YHCIAM, W
AMeeT CKopocTh paboTel mpubausutensro 50 apudmernueckux one-
paunii B CeKyHAY.

- OnepaTuBHOE 3aMOMHHAIONIEE YCTPOHCTBO eMKOCThI0 B 1024 une-
Jla IOCTPOEHO HA MarHuTHOM 6apabaHe. BHEIIHUI HAKONUTENb HMe-
er emxocts B 40000 umcen M MOCTPOEH C HCHOJNB30BAHUEM Y3KOH
MaTHUTHOH JIEHTBHL.

Mamuna «Ypamay umeer 800 2JeKTPOHHBIX JIAMI U 8000 noJy-
MPOBOMHHUKOBEIX BHIIPSMUTENEl (IHOIOB). HOTpe6J1F{eMaH MOII-
HOCTb cocraBJsieT 8 kgr. Mamuna co6pana Ha oiHOH CcToliKe; mocpe-
J¥iHe CTOKH pacrosioxked MyJbT ynpasieHusd. Pagom BuIHE! ycr-
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poitcTBa MJIs BBOJA LAHHBIX B MAIIHHY W BBIBOJA PE3YJbTATOB. Bes
MAIIMHA MOMKET OLITh pasMellleHa B KOMHATe miolianso 60 »2

Ha pucynke 3 mokasaHa MajoraGapurthas yHABepcaJbHad
oiekTpoHHAs mu(ppoBas BEMKCIHTENbHA MawmHa M-3, cosma-
Hasg N0 PYKOBOACTBOM WieHA-KOpPpPEeCHOHIeHTa AH CCCP,
H. C. Bpyka.

Puc. 3. 2nextponHas uugposas BBIUYMCIHTE/IbHAA MaIlHHA M-3.

M-3 mpenmasnauena AJs BBINOJHEHHs LIMPOKOTO Kpyra mare-
MATHYECKHX BBIYHCICHHH CPaBHHTENBHO HeGoubiioro odvema. [lo-
CTOMHCTBAMY MAIIHHBI SBJSAIOTCS HeOoJbLINe rabaputhi, 0pOCTOTA

_ 9KCITyaTalut, HeBBICOKAA CTOMMOCTE. ;

Mamyra mapannensHoro neicrsus onepupyer ¢ 30-paspsiiHbl-
MH JBONYHBIMH umcaamu (31-if paspsan aBiseTca paspsaoM 3HAKA
yyc/a), YT COGTBETCTBYET AEBATHPA3PSAHBIM NeCATHIHBIM YHCIAM.

Maluga: iMeeT ofHO 3aNOMHHAIOMIee YCTPONCTBO Ha MarHuT-
HoM GapaGane emkoctbio 2048 umcen WM KOMaHI M BBHIIONHAET
30 momHBX apudMeTHUecKHx onepauuii B cekynny. K Maiiune MoX-
HO MOJKJIGYATh 3aMOMMHAIOUIEe YCTPOHCTBO Ha MarHMTHBIX Cep-
JeYHNKAX; MPU 3TOM BO3MOYKHO NOBbIICHHE CKOpocTH PaboTHl 10
1500 omepanuit B CEKyHAY.

B mamuge M-3 HCOONb3yeTcs AByXaApecHas CHCTeMa KOMAHL,
npH KOTOpO# Kamkjas KOMaHJa COCTOHT M3 Koja onepauan o ABYX
aJpecoB YHcell.

s pasmelleHust Mamnnsl M-3 mocraToyHa NAOMIAAL 30—

17



qe

BININE

[ PHUIMEN EeHIISLUIOHhE Eed0dpHI BeHHOALYOIE

2ud




40 m?. Mamnna nmeer 770 snekrponnslx gamm # 3000 KynpoKCHEIX
nuonoB. [Torpebusiemast mormHocTh cocrasiser 10 Ker.

Ilpumepom coBpeMeHHOIt 3apy0exKHOH BLIYUCHMTENbHONH MaLlH-
Hbl IIMPOKOTO NPHUMEHEHHS MOXKET CJIYXKHTb MaJjias 3JEKTPOHHAsS
BLIYHC/IUTENbHAS MaIlMHA C MArHuTHeIM GapaGaHoM ['amma-35
¢panunysckoir pupmer Bysis (puc. 4).

Ora MallHHa [pegHasHaueHa [JIss BBIIOJHEHHs pasHoobpas-
HBIX TPYIOEMKHX HAyYHO-TEXHHYECKHX M KOMMEPUECKHX  BbIYHC/IH-
TeJIbHBIX padoT. .

Maiaa omepupyer ¢ 12-paspsiiHbIMH JIECATHYHEIME YHCIAMH,
NpPEeJCTABJIEHHBIMHA B TaK HA3bIBAEMOH NBOMYHO-AECSITHYHOH CHCTE-
ME CUMCJICHHS; IPH STOM JJisi IPeACTaB/IeHUs KaxK/JOro yucjaa uc-
00J1b3yercs: 48 NBOUYHBIX Pa3psioB.

Kox xomamael ‘MaliuHbI OJHOAJPECHBIH; KayKaas KOMaHIa CO-
LEepXKHUT ABA OCHOBHEIX 3JEMEHTa: KOJ ONepalydyd U ajpec 4Ymucia,
Y4YaCTBYIOLLErO B ONepalHy.

Mamnna T'amma-3b seinosmsier B cpefHem 400—500 apud-
METHYCCKHX ONEPAlHH B CEKYHIY.

B KauectBe 3amOMHHAIOLIEro YCTPOHCTBA HCIIONL3YeTCH Mar-
HHTHBI 0apadad eMKOCThIO 8192 1Z-pa3paiHbIX AeCATHUHBIX YHCEJ,
win 24 576 womann. B mammnde 1amma-3b  ucnosbssyercs 800
[a/bYAKOBRIX JEKTPOHHBIX JlaMIl BCEro JHIIb ABYX THIOB — IeH-
TOJ 1 Jy4eBoii TeTpoj, a Takxke A0 7000 repmaHHeBBIX LHOILOB.

Ilpumenesvie HeGOJIBIIONO KOJNHYECTBA JIAMI H HaAEAKHBIX JIEK-
TPOMEXaHUYECKAK YCTPOHCTB CYLECTBEHHO obJjeryaer oOC/1yKHBa-
l{e MallUHBl H 00eCNeyHBAET BBLICOKYIO HaIEXKHOCTb ee pPaboThHl
[lo naHHBIM (UPM, 3KCONYATHPYIOUIUX 3TH MALIHHBI, YCTPOHCTBA
He TpebyioT NOIOAHATENbHOH HaNaAKy NOC/Ie BKIIOUEHHs MalldHb]
Liist padotel. 97%0 BpeMeHH pabOTHI MALIMHBEI MCHOJB3YETC Heno-
CPEJCTBEHHO JJI pelieHds 3ajgay u Juiib 3% — Ha DpoBencHue
upoduaakrtaueckux pabor (1 paboyuili gesb B 2 Mecsina uau 1,2
Yyaca B Hejed0). Mamnny oOCay:KHBalOT GAHH ONepatop U OJAHH
TEXHHK.

Maurga nuTaeTcs OT CeTd NepeMEeHHON'o TOKa HalpsiKeHHeM
220 6 ¢ uacroro# 40—60 ey; norpedasemast MOLIHOCTb — 3 KBT.

Pasmeps! CTONKH MalUMHBI, Ha KOTOPOH coOpaHa 3JEKTPOHHAs
anpaparypa: aausa — 1,4 x, mwupuna — 0,67 u, Beicota — 1,6 #;
sec — 800 xe. .

Croiika umeer 32 BIABHIKIIbe 12-1aMIOBBIC SIUEHKH, KOHCTPYK-
UHA KOTOPLIX MO3BOJSET HPOU3BOAHTL NPOBEPKY JIEMEHTOB CXEMBI

. Opu padoTe MaUIUHE,

NMPUMEHEHHUE 3JEKTPOHHBIX BbIYHCHAHWTEJBHbBIX MALIHH
JJist MATEMATUYECKUMX BbIYHCJHEHUW

CoBpeMeHHbIE TeHACHIHH PA3BUTHSI HAYKH B TEXHUKH XapaKTe-
pH3yloTCs BCe OOJBIIAM MPHMEHEHHEM CJIOXKHBEIX MaTeMATHUECKHX
METOOB HCCJeL0BAHUA pPa3nuuHblXx npoueccoB. OcobeHHO GOJIBIIOE
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aaueHne HMEIoT MaTeMaTHUeCKHe METOJbl B TEOPeTHUecKoi Qusu-
Ke ¥ XWMHH, a9pOAHHAMHKE M rasoBoii AHHAMUKE, TEOPETHIECKOU
panMo3JeKTPOHHKE, ONTUKE, aCTPOHOMHH U Psle APYrHX HayK.

Pe3y/ibTaThl TEOPETHUECKHX M KCIEPUMEHTAJbHBIX HCCIeN0BA-
HHHl B PasJMUHBIX 00JACTAX HAYKH NMPUBOAAT K CJIOMKHBIM MareMma-
THUECKAM (OPMYNaM, MPEACTABJISIOMHEM 000N 3aKOHOMEPHOCTH
u3yuaembiX SIBJEHHH M XapaKTePU3YIOUIUM CBSI3H MEXIY OTACIb-
HbIMM (PH3HUYECKHMH TapaMeTpamH. !

Jlnst u3yueHusi CJTOMKHBIX SIBJEHHH NPAMEHSARTCS CIOKHBIM MaTe-
MaTHuecKnii annapat Teopuu nuddepeHIasbHEIX ypaBHEHIH, Ma-
TeMaTHUecKOH CTAaTHCTHKH, (DYHKIHMOHAJNBHOTO aHalu3a M IPYTHX
paszenoB MateMaTHKH. Tak Kak MoJydYaioliuecs ypaBHEHUs Tpebo-
BaJIH, KaK MPABHJIO, OTPOMHOrO 06beMa BEIUHCTHTEBHON PaGOTH,
TO 3ajaueli ucciegoBaTesyeil — (PU3UKOB, MaTEeMaTHKOB M JIPYIAX
YUYEHEBIX — 10 TIOCTETHEr0 BPEMEHH SIBASIOCH He TOJbKC HaXOxKIe-
HHEe MaTeMaTHUeCKuxX (PopMyJI, OMHCHIBAIONINX NaHHOe dBJCHHE, HO
¥ U3bICKAHWE CMOCOO0B, MO3BOJSIOIIKX PEUIHTh 3TH ypaBHEHUS B
npuemnembie cpokd. OGBIYHO TO TPeOOBANO YNPOIICHUS MOJYyUYeH-
HBIX ypaBHEHHH 33 CUET BBENEHHS JONOJHHTEJIbHBIX YMPOIIAIOLINX
TPEANoNOKeHU, npeHe6pekeHns BTOPOCTENEHHBIMU cbamx/)pal\m
M T. 1., UYTO MPUBOJIWJIO K MOHMKEHHIO TOUHOCTH aHajnusa u odecme- .
YHMBAJ0 BO3MOXKHOCTh B JydYlleM CIydyae MPaBHIbHO OLEHUTh Ka-
YECTREHHYIO CTOPOHY U3YYaeMOro SBJICHHS.

[TpuMeHeHnHe 3TeKTPOHHBIX BHIUUCTUTENBHEIX MAIIXHH MTO3BOJISCT
BeChMa TOYHO W B KOPOTKHE CPOKH OCYIUECTBJSThL PEIIeHHe Ype3-
BHIYAMHO CNTOJKHBIX MaTeMAaTHUECKHX 3a/ad, YTO OTKPHIBAET HOBBHIE
BO3MOZKHOCTH JIJISi MPUMEHEHHUS] TOUHBIX U MOUIHBIX MaTEMaTHUECKUX
METONOB HccaenoBaHuid. TonbKo ¢ MOABJNEHHEM 3JEKTPOHHBIX BHI-
YHCJIUTENbHBIX MAIIMH OTPOMHELN, HAKOIJIEHHBIH B TedeHHe IJIH-
TeNLHOTO MepHoJa Pa3BUTHA HAYKH, 3aMac MaTeMaTHIECKUX 3HAHMIT
nosjyyaer NPakTUUECKUil BBIXOM /s DElIeHUs KOHKPETHHIX 3a7ad
HaAyKH, TEXHUKH U 3KOHOMHUKHU. B obecneueHHy BO3MOIKHOCTH MpaK-
THYECKOrO UCIOJIb30BaHUS CO3TAHHBIX HAYKOM MATEMATUYECKHX Me-
TONOB W TEOPMH COCTOHT OJHO U3 BAXKHBIX 3HAUCHUH 3JIEKTPOHHEIX
BBIUMCJTUTENBHBIX MAIIHH. -

OJTeKTPOHHBIE UU(POBBIE BHIUMCIHTENbHEIE MAIIUHLI NPUMEHS-
10TCSl B 06J1aCTH MepHON (DU3MKH M TEXHUKH IJIS PACUETOB aTOM-
HBIX PeaKkTOpPOB, NPOLECCOB MPOHUKHOBEHHS HEHTPOHOB Uepe3 HeKo-
TOpbIe CPeNibl, JISI HUCCIAEeNOBAHHS MPUPOILI NE€MEHTAPHBIX YACTHIL
H KOCMMYECKOrO M3JIyUeHHS U peIIeHHs NPYTHX BONPOCOB.

ITpuMeHernne 2JIEKTPOHHBIX BBIUMCIHTENBHEIX MAIIHH B SIIePHOM
TEXHHKE I[103BOJSIET B 3HAUUTEJBHON CTEMNEHH 3aMEHSTh SKCIepH-
MeHTaJbHble PabOTH pacyeTaMyi Ha MallHHAX, YTO MPHBOIKUT K OT-
POMHOH 3KOHOMHH MaTePHAJbHBIX CPELCTB M BPEMEHH NPH cOo3a-
HUH ATOMHBIX YCTAHOBOK. ,

IlpumeHenre 3J€KTPOHHBIX BHIYHCIHTENbHBIX MAIIHH °B peak-
THBHOH TEeXHHKE TaK¥XKe NAET KOJIOCCAJbHBEIN SKOHOMHUECKHH (-
(ekr. Ha sneKTPOHHBIX HU(DPOBBIX MaUIHHAX NPOU3BOASATCS HHIKE-
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HEDHBIE PACUeThl PA3JHYHBIX BAPUAHTOB KOHCTPYKLHH CAMOJIETOB,
paKeT M UX CHCTEM aBTOMATHYECKODO YIPAaBJIEHHS U OCYLIECTBJISALT-
¢l BBHIOOD ONTHMAJIbHBIX 3HAUEHHH KOHCTPYKTHBHBIX [HapaMer-
poB. MalluHbL M03BOJSAIOT OBICTPO U TOUHO PEIlaTh CJAOXKHBIE ypaB-
HEeHHsl JUIf DPAasJIMYHBIX TPAEKTOPUHA NBHUKEHHUS, PACCUUTHIBATH Xa-
PaKTePHCTHKHU CONMPOTHBJEHHS BO34yXa U YCTOMYHMBOCTH [JBHIKEHHS.
Tax, TpaekTopus ABMXKEHHs CHApsifa PACCUHTBIBAETCs MAaIUHHOMH
3a HECKOJIbKO CeKyHJ, T. . ObICTpee, yeM JIETHT CaM CHapsif.

Ha ocHoBe TiaTe/bHO pacCUMTAHHBIX XApPAKTEPHCTHK H3TOTOB-
JISIETCSl anmaparypa aBTOMATHUECKOro ynpasJjieHHs caMOJIETOM HJIH
pakKeTol, KOTOpas A0 MOCTAHOBKH Ha OOBEKT MOIKET OBITh HCIBITA-
Ha B paboyeM pexuMe B J1ab0OPAaTOPHBIX YCJOBUAX C MOMOLIBIO
9JIEKTPOHHBIX BBIYHC/HUTENbHBIX MAILUMH HENpPEepLIBHOTO JAEHCTBHA.
Orta Mall¥HA MOJEJNHPYET B BHAE COOTBETCTBYIOIUHUX YypaBHEHHUII
NpOLECC IBHIKEHHSi caMoJieTa M/ paKkeTel B BOBIYyXe M IOJAer
HEOOXOAMMBIC CHIHAJBI HA HCHLITBIBAEMYIO amaparypy yhpasie-
Husd, KoTopas JO0JKHA pearupoBaTh Ha 3TH CHTHAJBL TAKHM XKe 00-
pasoM, Kak ecau Obl 0Ha HaxoAuJaach B peajbHOM moJjere. [lono6-
HOE MOJEJMPOBAHHE NO3BOJSET B 3HAUMTEIbHOI CTENEHH YTOUHHUTH
XapaKTepUCTUKH anmaparypsl ynpaBieHdss U MOCTaBUTh HA CaMOJIET
HJIH paKeTy I/ NeliCTBUTENbHBIX HATYPHBEIX HCILITAHUE GoJiee HIIH
MeHee mpaéorarmyzo annapatypy ynpasJeHUs M TeM CaMbiM CO-
KPaTUTb 00bEM HATYPHBIX HCIBITAHHH.

ODJIeKTPOHHEIE  BBIUHC/IMTE/bHBIE MAIIHHBEI MO3BOJSIOT [OCTa-
TOYHO TOYHO PACCUMTBIBATH PEXKUMBI PAa0OTHl CJIOXKHBIX SHEPTLETH-
YeCKHX CHCTeM, pasJHYHbIX HHKEHEepPHBIX COOPYKEHHH, NPOLECCH
pacrnpocTpaHeHUs paaHOBOJIH, B3PBIBHEIX U YAAPHBIX BOJH, Pas/Hui-
HbIe ONTHYECKHe H aKycTHuecKue siBjaenus. Ilepeuncnenne obnacreii
NIPUMEHEHHS SJEKTPOHHBIX BBIUACIHTEJIbHBIX MallMH ©0003HaYal0
Obl mpocTo nepevyucaeHdue Bcex o6sacTell COBPeMEHHOH HayKd H
TexHUKH. OCOOBIH XapakTep HOCAT PACUeTHl, CB3aHHLIE C IPOTHO-
30M MOro/bl. MaIlUHBEI NO3BOJSIOT B TEUEHHE HECKOJbKHX MHUHYT
00pabaTeiBaTh JAaHHBIE 0 COCTOSHHH aTMOC(Ephl, MoJyuaeMble OT
CETH METeOPOJIOrMYeCKUX CTAHLHH, PACCUHTHIBATDL O CHENHANbHEIM
(hopMy.iaM MoJisi JaBJEHHH M NBUKEHME BO3AYIIHBIX MacC U JaBaTh
NPOTHO3EL MOTO/LL HA CYTKH BIEpPEL.

Bounbllloe sHAUYeHHE HMEIOT 3JEKTPOHHBIE NH(POBLIE BBIYHCIH-
TeJIbHbIE MALIAHBL JIJIsl COCTABJEHHs Pa3jHYHBIX MaTeMaTHUEeCKHX
Tabsaun,. [lpuMenenne MaIInH MO3BOJISET PE3KO YCKODUTH H YBEJH-
YATh BBIIYCK TAOJMUI U MOBHICHTH HX TOYHOCTb. BMECTO eNMUHHYHBIX
TaOUI, OTICNBHEIX MATeMAaTHUeCKUX (DYHKIHH BO3MOXKEH €3KEroj-
HBIl MACCOBEIH BBITYCK COTEH TaGJIHL, YTO IO3BOJIUT CO3[4ATh MOJI-
HBle ¥ TOYHBIE TaOJHUIbl BCEX OCHOBHBIX ClENHaJbHBIX (YHKOUI HE
TOJIBKO OJIHOTO, HO ¥ HECKOJIbKUX IepeMeHHBIX. Tak, Hanmpumep, Ha
mamrrae BOCM ra6uier narerpanoB Dpeners, conepxarnue 50000
3HAYEHUH, PACCUNTAHBl BCEro 3a ONWH yac paboTel Mamunbl, Jlasa
BBLITNIOJIHEHHS 9TOH PaboThl BPYYHYIO MOTPE6OBANOCH GBI HECKOJIBKO
JieT paboThl BBIUMCAUTENEH Ha HACTOJBHBIX CUETHBIX MAalUHHAX.
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DNeKTpPOHHBE HE(POBBIE BLIYACIUTENbHEIE MallWHbl BECHMA
5((eKTHBHO TPUMEHSIIOTCS JJIsi MacCOBOH 00pabOTKH Pas/InIHBIX
SKCIIePHMEHTAJBHEIX JaHHBIX. Tak, #ampuMep, Kak H3BECTHO H3

meyary, pPesyJbTATHl HAOJIOACHHH ¥ H3MEPEHHH, MoJTyJaeMple Npi

3aMycKax COBETCKHX HCKYCCTBEHHBIX CIYTHHKOB 3emin, oGpada-
roipasics B8 CCCP ¢ MOMONIbI0 3JEKTPOHHBIX HH(QPOBBIX MAIIHH.
Tpe 5TOM NONYUaTHCh HEOBXOAUMBIE XapaKTePUCTUKH OPOHT CryT-
HHKOB U BLIpa0ATHIBAIKCH TOYHBIE NPOTHO3bI ABHIKEHHS, TMO3BOMHB-
fIfe BeCTH HAOJIONEHHS ONTHUECKHMHE H PaJUOTEXHHYSCKUMU CPel-
CTBAMH. -

APUMEHEHHUE 3JIEKTPOHHBIX LLM®POBbIX MALUMH B OBJACTU
3KOHOMUKHU U YIIPABJIEHMUS

B nocnerue DOABl SIEKTPOHHBIE NU(PPOBLIE MALIHHBI NOJyYa-
T BCe GoJbliiee NPHMEHeHUe sl S3KOHOMHYECKHX PacyeToB B 00«
JacTy NJIAHUPOBAHUS, yueTa, CTATHCTHKH M /sl MexaHusamuu azn-
MHHHCTPATHBHO-yIIpaBieHyeckoil padorwl. IlprvMeHenle MamuH B
STHX 06/1acTAX NMO3BOJseT OBICTpo m GesomnbouHo ofpabaTsBaTh
OrpOMHEL 00beM uH(GOpMaLuH, CBSI3aHHOH ¢ paGoTol NpennpusTHii
UaH ux 00beuHeHNH, CBOEBPEMEHHO W NPABMUIIBHO PearupoBaTh Ha
Te HJIM HHBIE M3MEHEHHs B Xole paboThbl, UTO MPHUBOAUT K IOBHIIIE-
HUIO ONEePATHBHOCTH PYKOBOJACTBA H COKPAIIEHHIO KOTHMYECTBA Pa-
GOTHHKOB AAMHHUCTPATHBHO-YIPABJIEHUECKOTO annapara. - ‘

DNIeKTPOHHBIE IU(POBBIE MAUTMHE! HCIOMB3YIOTCS I PACUCTOB

" 3apaboTHOI [IATHI, yUeTa 3aacoB, COCTABJIEHHsT HAKJIATHBIX, OTYe-

-

]

TOB, COCTaBJIeHHsl rpapUKOB 3arpyaku MPOM3BOJACTBA I HCIMOJB30-
panus pabouefi cuabl u T. A. HeoGxoanmble mMporpaMMbl PaGoThHl
COCTABJIAIOTCS 3apaHee W BBOJMTCS B MalMHEL B TOproBeix mpex-
IPUSATASIX SJEKTPCHHbIE MAIIUHBI HCOOMNB3YIOTCS JJIsi ydeTa 3aKa-
3aHHBIX, NPONAHHBIX M HAXOJAIIMXCSA B HAJMIUM TOBAPOB, IS aHa-
Japsa motpebHocTell B TOBapax M BO3MOMKHOCTEH WX peainsauiu H
IJAEUPOBAHNS TIOCTABKY TOBAPOB B 3aBHCHMOCTH OT CHpOCa.

Hckiounte/lbHOe 3HAUEHHE HMEIOT — 3JIeKTPOoHHble NH(POBHIE
MaIIEHBEL [JIA aBTOMATHSAUUM TPOLECCOB yuyera U CHaOXKeHHs B
KPYIHBIX CHCTEMAaX, KakKoi sBJsfercsd, HaOopuMep, CHCTEMa Mare-
pHAJNBHO-TEXHHYECKOTO CHAGKEHHST SKOHOMHYECKHX PAMOHOB WIH
cucTeMa cHaOYKeHHsi apMun U (roTa.

B coBpeMEHHBIX YCIOBHAX, 6JArogaps BLICOKOMY PA3BUTHIO TEX-
HAKH, HaJUUMiO MHPOKHX M PAa3BETBIEHHBIX CBA3EGH MEKIy Mpeil-
NpPUSTUAME B MPOHECCE MPOU3BOJCTBA, pellaloliee 3HAYEHHE JUIf
HOPMaJIbHOoro (DYHKIMOHHPOBAHUS MPEANPHATHH HMEET NpaBH/lb-
HAs U 9eTKAsl OPraHu3alus MATEPUANBHO-TeXHIYECKOro CHAGKeH ],
cTporoe CobMMIoIeHIe CPOKOB U HOMEHKJIATYPEI B3AUMHBIX MOCTABOK
chipbst, nonmyhabpHKAaTOB M FOTOBBEIX U3JCNHM,

DKOHOMHUYECCKOE NJAHMPOBAHHE B MacIiTabax SKOHOMHYECKUX
pafionoB, a Tem Gosiee B MacmTabe CTpaHBL, MpeCTaBiseT cOO0#
upe3BeUAHO TPYAHYIO 3amauy, TpeOykoUlylo y4eTa M COrjiacoBa-
Hus Mexk/ay coOod OrpOMHOTO KOJHMYeCTBA Pa3fIMYHBIX JaHHBIX MO
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MHOT'HM OTPacagM NPOMBIIIIEHHOCTH. Vcnonb3yeMelii Ipy 3T0M Me-
TOJ[ MOC/EOBATENbHBIX NPUONMIKEHUN, 3aKIIOUAOIIUNCS B MHOIO-
KDaTHOM IepecyeTe OTAEeNbHBIX MOKa3aTelell ¢ HeNbio HX B3aUMHON
VBSI3KH, SIBJSIETCS BeCbMa TPYAOEMKHM ¥ MPUBOIHUT K GOJNBIINM 3a-
TAXKKaM B 0TpaboTKe NiaHoB. [lnaHbl NMpu 3T0M B 3HAYUTEIbLHOM
Mepe TepAIoT CBOIO IHMEHHOCTb, TaK KaK HCXOJAHBIE MaHHBIE, HA KO-
TOPBLIX OHH NOCTPOEHEI, YCTAPEBAIOT B He OTPayKaIOT PeanbHOro no-
-JIOKEHHS].

Kpome TOro, 3HAUNTENBHYIO TPYAHOCTL B 9TOM JieJle MPEeacTaB-
JISIET U HeMOCPENCTBEHHBIH mpoiecc cOopa M CHCTEMATH3ANHH Or-
POMHOTO KOJIHYECTBA CBEIEHHH, HEOOXOAMMBIX IJIsl MIaHHPOBAHYIS
H XapaKTepH3YIOIINX NOTPeOHOCTH U HaJHYNe Pa3JHUHBIX MaTepua-
JIOB, CBHIPbS, MONy(pabpUKaTOB U FOTOBOU MPOAYKIHUH.

DJIeKTPOHHEIE IU(POBBIE MAaUIMHBL, TpPeIHA3HAYEHHBIE CIICIH-
aJIbHO J151 9KOHOMHUYECKHX PaCueToB, MO3BOJISIOT KOPEHHBIM 00pa-
30M IOBBICHTB IIPOU3BOJIHTEIBHOCTb KOHTOPCKOTO Tpynaa, obecnedi-
BaIOT Pe3Koe COKpAalleHHe CPOKOB 00pabOTKH HH(MOPMALUHU U CO-
CTaBJIEHHS IJIAHOB, YTO MOBHIIIAET HUX JEHUCTBEHHOCTb.

IIpumenenne 3JeKTPOHHBIX BHIUMCIUTENBHEIX MALIAH /ST aBTO-
MaTH3alM{ TPOLECCOB YNPABJIEHHUs, yueTa U NIaHAPOBAHUS I03BO-
JISET, BO-TIEPBBIX, PE3KO MOBBICUTH  IIPOM3BOMHTENBHOCTb TPYHAA
OpU 3HAUATETHHOM COKPALIEHHH HITATOB aJMUHHUCTPATHBHO-YIPAB-
JIEHUECKOTO IMepcoHaja M, BO-BTOPLIX, 06ECHeUNTh CBOEBPEMEHHOE
[OJIyUeHHEe TOUHOU M MOJHON HH(OPMAaLNH, HEOOXOMUMOL AJs NPH-
HSITHUST pPELIeHWH W PYKOBOJACTBA NejoM. [IpuMeHeHHe MamIuH, He-
CMOTpPSl Ha HX BBICOKYIO CTOMMOCTb M HEKOTOPblE TPYAHOCTH 39KCII-
JlyaTalluy, siBJISIETCS B HACTOSIIEe BPEMsT €IUHCTBEHHEIM MyTeM pas-
peinenysi POGIEMbl BHIIOJHEHHSI OTPOMHOrO o6beMa KOHTOPCKOM
paboThl, HEOOXOMUMOH [1JIsT HOPMAJbHOTO (DYHKIIHOHHPOBAHHS KO-
HOMMKH CTPaHBI, TaK Kak B HACTOsILee BPeMsl NPOH3BOAHTENBHOCTD
KOHTOPCKOTO TPYJAa OTCTaeT OT NPOHM3BOAUTENbHOCTH TPpypa pado-
UHX.

PasBuTHe TEXHHUECKHUX CPENCTB MEXaHU3AlUH U aBTOMAaTH3alUN
NPOIECCOB yIPABJEHHST U yUeTa SIBISeTCS JKU3HEHHO HeoOXOAUMBIM
B CBS3HM C HENPepPBIBHBIM TEXHHYECKHM IpOrpeccom B cdepe mpo-
MBIIIJIEHHOTO TPOU3BOJCTRA.

Hanpuwmep, 8 CIIIA npou3BORHTENBHOCT TPYJAa B IPOMBIIIIEH-
HOCTH B HacTOsAllee BpeMs BbIpocia B cpenHem Ha 100% mo
cpasrennio ¢ 1920 romom, a NPCH3BOJAMTENBHOCTL TPyAa KOHTOP-
cKux paboOTHUKOB ocTanach noutn 6e3 m3MmeHenns. Ilo maHHBEIM
xypnana «Das Papiers (®PT'), na Kaxporo uesioseka, npoH3Bo-
nsimero marepuanbubie nennoctd B CIIA, B HacTosiIee BpeMg mo-
TpeboBanoch Gbl 33 yenoBeKka OGCHYKUBAIOIIErO NEpCOHANa, ecln
6Bl TPYZ STUX JOJEH He BBNIONHSICST HIH He obJerdascs G0oJMbIuM
KOJIMUECTBOM PA3JMUHBEIX ABTOMATHYECKUX YCTPONCTB M NPHGOPOB.

OnHOH W3 BaXKHEHITHX 3a7ad B PA3BUTHU IJIAHOBOrO COLMAJH-
CTHYECKOrO XO3AHCTBA B HAIIEil CTpPaHE SIBJSETCS IIHPOKOe BHEN-
peHue 3JeKTPOHHBIX HH(POBHIX MAUIMH B NPAKTHKY paboThl mJa-

23




hd

HUDYIOUIUX OPraHoB, a TakxKe B cdepy aAMHHUCTPATUBHO-yNpPaB-
JIEHUECKOH [esTebHOCTH.

Bosblioe 3HayeHre OylgeT HMeTb NPHMEHEHHEe 3SJIEKTPOHHBIX
nH(POBBIX MAIIHH B GAHKOBCKOM Jefe, B MPAKTHKe PabOThl CTATH-
CTHYECKHX OPTAHOB, [IJIsT COCTABJIEHU S TPA(UKOB U paCIUCcaHuil JABH-
JKEHUST JKeJIE3HOMOPOKHOTo M APYroro TpasHcmopra o [JJist JAPYTHX
9KOHOMUKO-CTATHCTHUECKHUX PaboT.

Cremyer OCTAHOBUTBCH HA MEPCMEKTUBAX IPUMEHEHHs 3JIeK-.
TPOHHBIX LH(PPOBBIX MAIIMH i G0Jiee MOJHOH KOMIIEKCHOH aBTo-

 MaTusaniy MHQO MauOHHCOH pabOThl U [IpOLEeccoB agMHHHUCTPA-
THBHOI'O YIIPDABJIEHHS.

HavajbHbIi 9Tanm BHEAPEHHs Malllig XapaKTepHuayercs paspa-
6OTKOH M NPHMEHEHHEM MAIUHH B OTACJbHBIX BBEIYACHHTENbHBIX
HeHTPax, OOCAYKHUBAIONMX KPYMHbIE NPENNPUATHS, YUPErkKIEHHdd,
6aHKy, cTaTHCTHYECKHE B (DUHAHCOBBIE OPTAHEL, KPYIHBEIE TOPTrOBEE
U 3arOTOBHTENbHEIE OPraHU3alNHd U T. L. :

B nmanbHefinieM OTHENbHBIE BLIUHCIHUTENbHLIE LEHTPHI JTOMKHBI
OBITL CBfi3aHbl B ENMHYIO CHCTEMY aBTOMATHUECKOH wHHMOpMAamu-
OHHOII M BBIYUCJIMTEJBLHOHN CJYKOBI, KoTopas Oyner obecrneunBaTh
HYXKIBI BCEX YUperKIeHH! W OpraHu3anuii B He0OXOMUMOH HAYUHOM,
TEXHUYECKOH, SKOHOMUYECKOH 1 Apyroit nu(popMalun ¥ BEIIOJHEHTE
BEIUHCTHTENbHBIX paboT.

IToMuMO BBIUMCTIHTEIBHBEIX MAINIMH BaXKHOE 3HAUEHHE B CO3/4-
HUM TaKOW CHCTeMBI OYOyT WrpaTh ABTOMATH3UPOBAHHBIE JIUHHUU
CBSI3M HOBOTO THNA, HCHNOJB3YIOIIHEe TenedoHHYIO, TejerpadHyio,
panMOTeXHHUYECKYIO, TEJACBH3HOHHYIO W APYryio ammaparypy.

ITo-BumuMOMY, OpraHH3anus TAKOTO aBTOMATH3KPOBAHHOTO KOM-
nuexKca BBEIUMCAHUTENbHBIX U HH(DOPMAMUOHHBIX MALIUH OYIET cooT-
BETCTBOBATL OTPACAECBOMY HJH TEDPPUTOPHUANLHOMY NPHHIHIY Op-
raHM3aNAn YNpaBJIeHUs NPOMBIIIEHHOCTBIO C aHAJOTHYHON Hepap-
XHeH BBEIYMCAUTeNbHBIX MalmnH. OToe/bHble BHIUHCIHTENbHBIE H HH-
(opmanuoHHble MAIUHHBEI MNPeAnpusaTuil OynyT OOBEeIHHSATLCA aB-
TOMATHYECKHMH CTAHIMAMH CBSI3H B TIPYINBI, COOTBETCTBYIOI{HE
OIHOMY TJIaBKY, BELOMCTBY MM MHHHCTEPCTBY, KOTOPHIE GYAYT 00b-
€UHSITECS MeXKIy COOOH B eUHYI0 CHCTEMY IJIs BCel cTpansl. Bos-
MOXKHBl M HEMNOCPENCTBEHHBIE CBS3W MEKIY BHIUMCIUTENbHBIMH H
HH()OPMAINOHHBIME LEHTPAMH OTIENBHBIX POACTBEHHBIX HJIX Pado-
TAIOUMX COBMECTHO NPeNpusiTH.

Ilpn nonHoit aBTOMATH3ALHH aAMHHHCTPATHBHO-YIIPABJIEHUE-
CKOIt paGOTEL BMECTO TPOMO3LKON 1 JIMTEIbHON MEPENHCKA MEK Ty
yupexknenuamMy . OyIZeT uMeTb MecTo oOmeH TeNe(DOHHBIMH, Teje-
rpadubIME WM TeNeBU3HOHHBIME NepenadaMi C aBTOMATHUECKOM
3anucbio 1 06paboTKOH NOCTYNAOMMX CBEAEHUI C MOMOLIBIO JeK-
TPOHHBIX LH(POBEIX MALINH H XPAHEHHEM HX B 3a[OMHUHAIOIIUX YCT-
poiicTRax.

B kauecTBe mpuMepa MOKHO yKasaTb Ha pa3paboTKy B AHIrinu
NIPOEKTA CO3JAHNUA eIHHOI aBTOMATH3HPOBAHHON CHCTEMEI 0GpaGoT-
K MHpOpMALMH [J1 HECKOJBKHUX Haubojee KPYNHBIX aHIVIHHCKUX
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6aHKoB. XapaKTepHO, UTO HCHOJb3yeMBle IJd (DUKCAlUH NepBHU-
HOU umH(popMauuu nepgpokapTsl SIBAAIOTCS y¥Ke opuiualbHEIMU JIe-
HEXKHBIMH JIOKYMEHTAaMU, H3rOTOBJSAIOTCS Ha CHNelHaJbHoli Oymare,
HCKJIIOYAIONIEH MX MOANEIKY.

OcoGoe 3HayemHne JJisi pa3BUTHSI HAYKH U TEXHUKH OyIeT UMETh
IpUMEHEHHE HayyHO-HH(OPMALHOHHBIX MAIIMH C OOJBINOH €MKO-
CTBIO OJIFOBEYHOH MaMSTH.

OTU MallMHE [OJ/KHB 00ecrneulBaTh BO3MOXKHOCTH OBICTPOrO
‘TPOCMOTpA U aHAJIN3A COAEp2{aHis HayYHO-TeXHHUECKOH JHTepaTy-
DBl B COOTBETCTBMH C 3aJlaHHON TEMATHKOU M BBIAaBaTh HEOOXOH-
Mble KpaTKHe CBEIEeHHs B BHAE MUKPO(HUILMOB HJIH OOBIYHOTO IIe-
YaTHOTO TeKcTra. [IpuMeHeHHe TaKHUX MaIllHH OyAEeT UMeThb HCKJIIO-
YuTeIbHOE 3HAUEHME AJsl DA3BUTHS HAYKH.

B nacrosillee BpeMsi HMEET MECTO KOJOCCAJIbHOE yBeJTHUeHe
[eYaTHOro Marepuaja mo BCeM OTpac/saM 3HAHHH, U TEMIBI POCTa
9THX MaTepHaJioB HENPEPLIBHO yBeMHunBaloTcA. CIemuanucTel yiKe
He B COCTOSIHHM CHCTEMATHUECKH NMPOCMATPHUBATh JUTEPATYPY, OI-
HOC/ILYIOCH AK€ K JIOCTATOYHO Y3KOMY KPYT'y BOIIPOCOB. 324aCTyl0
Jlerde BHOBb paspadoraTh KaKylo-IH00 KOHCTDYKIHIO MM OTKPHITE
3aHOBO KaKylO-HHOYJIb 3aKOHOMEDHOCTb, UYeM pPa3bICKaTh COOTBET-
CTBYIOILMH JINTEPATYPHLIH MaTepHal, ecjy AaKe U3BECTHO, UTO Ta-
KOIl MaTepHaJj HMEeTcsl.

Hayuno-undopmanuonssie MaliuHbl II03BOJNAT NOJHEE HCIOJNb~
30BaTb OTPOMHBIE [IEHHOCTH, CO3JaHHBIE YEJOBEUECTBOM B TEUEHHE
JUINTEJBHOTO Pa3BUTHA B BHAE KOJOCCAJLHOIO 3amaca HayuHBIX
3HAHUH.

Copnepxkanye neyatHbIx paboT MO Mepe HX ONyOGJHKOBAHES
IOJXKHO BBOJHUTBCS B MAIIWHBI B COKPALEHHOM KOAHMPOBAHHOM
BUJIe. 3alaBaeMble BONPOCH! TaAKKe TOJKHbBI BBOAUTECA B MALIUHLL B
CHeUHaNbHOM KOAMPOBAHHOM BHAE, KOTOPHI OymeT ompenenarb
mopsioK paboTel mporpaMmbl MoucKa  orBeroB. Ilouck oTBeroB
MAaMKUHON OYyAET OCYIIEeCTBJSATHECA NPH NMOMOILM IPOTPAMMEL, KOTO-
past 6yaer B HEKOTOPOWH CTENEHH BOCHPOM3BOAMTH IIPOLECCHI yM-
CTBEHHOH paboThl ueN0BEKa, pellalollero aHaJoTHUYHYIO 3aaady.
_ Hannune egunoil cetd MH(MOPMALHOHHBIX H BBIYHCIHTETBHBIX

“MAlIH [JO3BONHUT TAKKE OBICTPO U ONEPaTHBHO cOOUpATh 1 00pava-
" ThIBATH_HEOOXOAMMBIC CTATHCTHUECKHE CECAEHHS O COCTOSHMH OT-

JIeJIbHBIX [PEANPHUITHH, HANHUHA MAaTEpPHAJIOB, NEHEXKHBIX CPELCTB,

_pabouyell CHJIBL M T. JI. M ONEPATHBHO HCIOJb30BaTh PE3YIBTATE 00-

pabOTKH AJid MAAHUPOBaHHs U PYKOBOACTBA XOBAUCTBOM.
[lupokuit 0oOMEH 3HAHHSIMH B MEXAYHAPOAHOM Maciurtabe 0y-
JIeT B BHAUHTEJbHOH Mepe obJjeruer Osarofapsi BHEADEHHIO Clie-
HHAJBbHBIX NEPEeBOAYECKHX 3JEKTPOHHBIX LH(MPOBBIX MAIIHH. IDTH
MAaIIRHE TOMEMO aBTOHOMHOI PaboThl MO MEPeBOAY OOJbUIMX Me-
YaTHBIX MPOHU3BEJEHUH MOrYT TaKyKe HCHOJNb30BATbCS B €IUHOMN
aBTOMATU3HPOBAHHON CJaysK0e mH(OpMaLKMU AJisl ONepATHBHOMH pa-
6OTHl O JUHHUAM Tese(OHHOI MM APYrOH CBS3HM CO MHOTMMH a69o-
Hedramy. AGoHeHTBl OynyT 3aJaBaTh BOMNPOCHI (YCTHO MJIH Heuar-
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HBIM TEKCTOM) Ha MHOCTDAHHOM fI3bIKE H CPa3y e MoJaydaTb FOTO-
BblC [ePEeBOJbL.

AHaslorHyHO@ HCHOJIb30BAHHE KPYMHBIX BLIYHCJAHTEJNbHBIX Ma<
IINH /151 ONEPATHBHON CBf3H C ThiCSiYaMi a0OHEHTOB B HACTOSIIEe
BpeMs YK€ HMEeT MECTO npakThyeckd. AGOHEHTH (POPMYJHPYIOT
3ajayd no TejaeoHy HaH Tejerpady u yepes KOPOTKOE BPEMs II0-
JIy4daloT pelleHHs.

CoBpeMeHHDIH ypOBEHb Pa3BHTUSI TEXHHKH 3JEKTPOHHBIX LU(]-
POBBIX MalIMH [IOKA3bIBAET Ha IOJHYIO PeaJlbHOCTb CO3MAHHS [0+
NOOHBIX BBIYUCJIHTEAbHBIX H HH(OPMAIMOHHBIX CHCTEM B OJIMXKAai-
meM OymayLieM.

B naGoparopuu snexrpomonenuposanus AH CCCP mox py-
kopoactBoM npodeccopa JI. M. ['yrenmaxepa paspadoTaHsl JOJI0-
BpeMEeHHbIE 3aMOMHHAIOLIHE YCTPOHCTBA OrPOMHOH €MKOCTH. IDTH
YCTPOHACTBA CHOCOOHBI XPAHHUTh MUJUIMOHBI YHces B TedeHHe 50 —
100 ner. Cogeprkanre uH(GOpPMALHH, BEIPAXKEHHOE NBOUYHBIMHE YHC<
JlaMH, HaHOCHTCA B (DOpMe 3JIEeMEHTapPHBIX KOHIEHCATOPOB (eM-
KOCTel) Ha OyMaxKHble MeTa/VIH3UPOBAHHBIE JIUCTHI, KOTOPLIE 3aTeM
CIPECCOBBIBAIOTCA B OJIOKH (KKHHTHY). '

PaspaGoranel GeckoHTaKTHBle u Ge3jlammoBble OJIOKH H Je-
MEHTBl [JIsl [MOCTPOCHHS YNPAaBJSsIOLIHX M BBIYUCIUTEIbHBIX CXeM
CJIOXKHBIX BBIUMCJIUTENbHBIX MALIKH, 00/1afal0ue JOJNrOBEYHOCTHIO,
HA[EKHOCTbIO, MasJbIMH radapuraMu d n0OTPeGJAIONHe He3HauH-
TEeJbHOE KOJHMYECTBO JHEePrUH.

NMPUMEHEHUE 3JIEKTPOHHbIX BbIYUCIUTEJNbHBIX MALIMH
IOJsi ABTOMATUYECKOTO YMPABJIEHUA MPOUW3BOACTBEHHBIMH
i NPOLUECCAMHU

DJIeKTPOHHBIE BBIUHCIAUTENbHBIE MalUHHBl B HACTOSILEE BpeMs
[OJy4atoT WHPOKOE NpUMEHEHHEe /Jisi LeJeid aBTOMATHYeCKOro yii-
paBJjieHUs B [POMBILIJIEHHOCTH H B BOEHHOM jJene. B mpombliuieH-
“HOCTH NPU MOMOLLM 3THX MAIIUH OCYLIECTBJISETCS aBTOMATHUECKOE
yOpaBjieHue KaK OT[E/bHBIMH arperaTraMi, CTaHKaMH, TaK H IO-
TOYHBIMHM JIHHAAMH H JaXKe UeJbIMA aBTOMATH3UPOBAHHBIMH 3a-
Bonamu. IIpuMeHeHre 3/1eKTPOHHBIX BEIUHC/AUTE/NBHBIX MAIIHH 0DeC-
NeYnBaeT COKpALIEHHE KOMMYecTBa OOCIYXKUBAIOLIETo NepcoHala,
SKOHOMHUIO MaTepPHaJ/OB U SHEPrUH, MOBLILIEHHE [POU3BOACTBEHHBIX
CKopocTeill (TOBBILIEHHE TeMrna paboTh), MOBBIIEHHE KauecTBa
NPOAYKIMH M HaAEKHBIA KOHTPOJIb 3a X0OOM npousBoxcrsa. Oco-
OeHHO BaXXHBIM $IBJISIETCS NPUMEHEHHe STHX MALUHH Ul aBTOMa-
THUYECKOIO YIPAaBJIEHHS MPOM3BOJCTBEHHBIMH IIPOLECCAMH, OIac-
HBIMH JJIS1 3J0POBbSl U JKU3HH JIOAEH, B TAKUX, HANPHUMEp, OTpac-
JX, KaK XHUMHYecKasl, aToMHasi NpOMBIILIEHHOCTb. B ciyyae He-
NpeBHACHHBIX HAPYIIEHUI Xo/a npouecca, HanpuMep Npu aBapuH,
MalIHBl MOTYT OGecneuydTb nojauyy aBapHUHHLIX CHCHAJIOB, BbI-
3BIBAIOUIUX JIOAEH, H MPUHSITHE HEKOTOPHIX CTAHAAPTHRIX, 3apaHee
IpPeIyCMOTPEHHBIX Mep (HampuMep, BBIKIIOYECHHE 3JeKTPOIHEPriH,
npekpalleHue Nogaud TOMIHBA, BOABL U T. I.).
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B BOGHHOM [eJe 3JEeKTPOHHbIe LH(POBble MALIMHBI H YCTPOIi-
CTBa HAYMHAIOT IIHPOKO MPUMEHSIThCS JJIS PEllleHMd 3ajay ynpas-
JICHHsI OTHEM apTH/UIEPHH, HABEJEHUs Ha LNl yIpaBJsieMbIX peax-
THUBHBIX CHAapS[OB, JUI aBTOMATHUECKOTO  YIPABJECHHsI JBHIKE
HHEM CaMOJIETOB W JPYrux OO0EBLIX OOBLEKTOB, BBITECHSIS H3 ITH
obJiacteil ycTpoHCTBA HENPEPHIBHOrO JEHCTBHSI.

Heo6xouMbIM yCJIOBHEM MJI MPUMEHEHHs! SJEKTPOHHBIX LH
POBbIX MAIUHH [Jisi ABTOMATHUECKOTO YNPABJIEHHs KaKHM-THO0
IPOLECCOM SIBJISIETCS] HAJMUKMe MOJHOr0 MaTeMaTHUECKOro omnmuca-
HUS JAHHOTO Ipollecca, T. €. NMPeJACTaBJEHUe ero B BH/E COBOKYII-
HOCTH BIIOJIHE OIpEIeJeHHbIX OJHO3HAYHBIX MpaBUJ, ONpele/sio-
LIFX TOBeJEeHHE CUCTEMBI B KaXK/OM MOTYILEeM BO3SHHKHYTDL [10OJIOKE-
HUH. _

IIpocTefimumM NPHMEPOM NMPHMEHEHHs 3JIEKTPOHHBIX HH(POBLIX
MallfH AJ15 aBTOMATH3ALHK TPOU3BOICTBEHHBIX [IPOIECCOB ABJIALT-
¢Sl MpOrpaMMHO€E yIpaBJIeHHe MeTa/JIOpPeXKyIINMH CTaHKaAMH.

B 0ObLIUHBIX KOMUPOBAJbHO-(DPE3EPHBIX aBTOMATaX JBHKEHHE
peXyIIero MHCTPYMEHTA 3a/1aeTCsl NPH MOMOLIM KOMHpa M KOmipo-
BaAbHOTO NpubOpa, ollymnblBalomero npoduib Konupa. s obec-
IleueHHsT BBICOKOI TOUHOCTH HM3TOTOBJIEHUSA JeTajell KOmup JOJKEeH
OBITH CAM H3TOTOBJEH JOCTAaTOYHO TOUHO.

B aBTOMAaTH3HPOBAHHOM CTAHKE KOMMD M KOMNHPOBAJLHBIH MPHU-
Gop 3aMeHeHb UH(POBBIM YCTPONCTBOM, B KOTOpOE TpedyeMbli
npoduib 06paboTKM AeTanu 3aJaeTcs B YACIOBOI Qopme ¢ no-
MOILLBIO [ePPOTEHTDL. |

LlipoBoe BHIUACHUTENbHOE YCTPOHCTBO BbIpaGaThIBACT Heo0-
XOIUMBIE KOMAHJBI AJS JBHIKEHUS DEKYLIEro MHCTPyMEHTa H J1e-
TaJld, KOTOpHIe NPH MOMOLLH CIEeIsIUX CHCTEM BO3ACHCTBYIOT Ha
CHJIOBBIC arperaThbl CTaHKa. 3aMeHa J0POTOCTOAIIMX KONHPOB Tep-
QoNeHTaMU 3HAYHTENBHO CHHJKAET 3aTPAThl HA MOATOTOBHUTENbHLLE
paboTHL.

Lludposoe ycTpoiicTBO obecreunBaeT aBTOMATHYECKOE ympas-
JleHHe He TOJIbKO MepeMelleHHeM HHCTPYMEHTa, HO M NOCJIeNoBa-
TeJIPHOCTBIO OMepaluil MalIMHb; ONeparop NPH 3TOM MOJHOCTBIO
HCKJITOUAETCsl U3 Ipolecca yrnpaBaeHns. 4

OCOBEHHOCTBIO CHCTEMBL SIBJISIETCS BO3MOYKHOCThH HENPEPEIBHOH
pa6oThl CHCTEMBI 63 OCTAHOBOK sl naGopa 1 BBOJA HOBHIX NPO-
rpaMM B CUETHOE YCTPOKCTEO. :

Vcxonuasi uH(poOpMAnys, BBOAUMAA B LH(POBOE YCTPOHCTBO,
npeacTaBsier co0oil nepedncienye noc/eoBaTENbHRIX SIeMeHTaD-
HbIX [PAMOJIHHEAHBIX NPUPALLEHHI NyTH, TPOXOJHMOIO PEeXyILHM
uHCTPyMenToM. Kakjoe npupalleHue 3ajaercs yKasaHuem TPEX
KOOP/MHAT, a TAKXKe BPEMEHH, B TEUeHHE KOTOPOrO JIO/IKHO OBIThH
CeJaHO TO MIpHUpalleHHe.

LlugppoBoe yCTPOHCTBO, yNpaBJfioulee — CTAHKOM, BBITOJHSCT
GONbIION 06bEM BHIYHCIAUTENBHOI PaGOTHL, CBA3AHHOW CO CpaBHE-
HyeM TeKYLIUX JAHHBIX C npeJecTByomeil nHpopMalHel u BEIpa-
60TKOH KOMAaHJ, JJIs ynpapjieHus CTaHKOM.
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B nauGosee mpocrom cirygae muppoBoe ycTPOHACTBO Ompemesi-
€T NPOMEXKYTOUYHBIE IIOJIOXKEHNST MHCTPYMEHTA MyTeM JIMHEIIHOH HH-
TEPMOJISILMA MM HHTEPHosisiiuy GoJiee BBICOKOTO MOpSAKa, YTO,
€CTECTBEHHO, YB@JIHYNBAET OOBEM BHIYHCIHTENBHOH PaGOTHL,

B mpouecce sKcnepuMeHTOB ¢ OMACAHHON CHCTEMOH ympas.ie-
HHsSI OBLIO NOJIydeHO COKpAlleHHe BpeMeHH 00paGOTKH Jeraseil
[I0YTH B TPH pasa 1o CPaBHEHHUIO ¢ OOBIYHLIM CIIOCOOOM YrpaBJaeHus
1PU NOMOLIH KOIHPOB,

IIpuMensiioTcst CrocoGel ynpaBleHnsi CTaHKAMH TPH MOMOILH
UH(pOPMalNH, 3aNHCHIBAEMOH Ha KHHOJEHTAX H MAarHUTHBIX JIEHTAX.
Marnurnaa JieHTa HMeeT CyIecTBeHHHE NPEeHMYIIeCTBA, TaK Kak
OHa MO3BOJISIET 3aMOMHHATh KakK NH(POBbIE NAHHBIE, TAK H HEMpe-
PBIBHO MEHSIOIIHECS 3JeKTPUUECKHe HANpPsKeHHs, U obJamgaer
GOJIBILION eMKOCTBIO 3anoMuHaHusl. Ha pasnuuHbix 10pOKKax mar-
HUTHOH JIEHTH HiM GapabaHa MOryT GBITh 3am¥CaHbl MPOrpaMMbl
PasMMYHLIX ONEpauuil, KOTOpble NOJIKHLI BHIMOJHATHCA CTAHKOM,
YTO 00ECrneynBaeT MaKCHMAaJIbHYIO IPOH3BOAHTENBHOCTD CTAHKA.

Hpyrum BHIOM NMPUMEHEHHS 3J€KTPOHHBIX HH(BPOBHIX MAIIHH
ABJISIETCA NIPUMEHEeHHe HX /Il CTATHCTHYECKONo YNPABJEHHS MPO-
U3BOJACTBEHHBIMHU IPOIECCAMH.

CospewmenHoe MaccoBoe MPOH3BOACTBO XapaKTePH3YeTcs Herpe-
PBIBHOCTbIO MPOH3BOACTBEHHOTO MpoOLecca H HACHTHUYHOCTEIO BhIPA-
OartbiBaemMblx usnenuii. OnHaKko B AEHCTBUTENLHOCTH MOJMydYacMble
H3JIeNIUA He SBJSIOTCS a0COJIOTHO ONMHAKOBHIMH, OTJIHYASCh APYD
OT Apyra CBOMMH pa3MepaMH, BeCOM M APYTUMH XapaKTepPHCTHKA-
MM B mnpejenax 3aJaHHBIX JOMYCKOB.

OueBHaHO, YTO MPH MAaccoBOM MPOU3BOACTBE HET HeoGXOMIH-
MOCTH KOHTPOJHPOBATL KakKIyIO HeTajb, MaTeMaTHYecKas CTaTi-
CTHKA J1aeT METOAHl Olpe[e/eHHsl ONTHMAJbHOIO YHc]Ia Jeratel,
KOTOPBIE NOJIXKHBI KOHTPOJHPOBATLCSA NPH TE€X WM HHBIX YCIOBHIX
C TeM, 4TOObl 0GECTIeUNTh YBEPeHHOCTh, UTO BCsl Macca MPOAYKIHH
HAXOAMTCA B TPeOyeMEBIX mpeienax. 3HAHHE UHCJEHHBIX 3HAYE-
HHU{ [apaMeTPOB HOPMANLHOTO pacnpefeeHus, KOTOPOMY MNOMUH-
HSIIOTCS OTKJOHEHHS] B BbIpa0aThIBAEMBIX  H3LENHAX, NO3BOJIET
NpeJBHACTb B CPEIHEM NPOLEHT JeTaliell, XapaKTePHCTHKH KOTOPHIX
OynyT HaXOIUTLCS B TOM MM HHOM HHTepBase. I[Tapamerper maTte- -
MaTHYECKOT0 3aKOHA pacrnpeneeHts onpeaessiores: OObIYHO Ha oC-
HOBaHHH 00PA0OTKH CTATHCTUYECKHX JAHHBIX, OTHOCSINXCS K GOJIb-
IIOMY KOJHMYECTBY (DaKTHUECKH H3TOTOBJIEHHBIX JAeTaJjell, ujau iKe
PaCCUMTBIBAIOTCS TEOPETHUECKHM IyTEM.

Hapsny ¢ uncto cayuaiiHplMu — (haKTOPaMH, ONPenesOUiMHI
HOpMaJIbHO@ pacnpefeseHue pasMEpOB H3JENHH, Ha TeXHOJOrHYe-
CKHli TIpoliecc OOBIMHO OKA3bIBAIOT BIHAHHE HEKOTODPBIE (DAKTOPHI,
HOCAILHE CUCTEeMATHUYeCKHH XapaKTep ¥ BHI3bIBalOLIWe JHOO CMe-
I[eHHe CPEJHEro 3HaUYeHHsl OT 3aJaHHON BeJHYHHBL, JuGO yBeIuye-
HHe pa3bpoca pasMepoB 3a NONMYCTHMBIE MPEIesbl,

Jas oOHapyzKeHds] TAKOIO poja CHCTEMATHYECKHX OTKIOHEHUL
B OfPEJeJICHHBIX MECTaX NPOHU3BOACTBEHHBIX JIMHHH NpeaycMaTpH-
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BalOTCA CHenHalbHO NOATOTOBJIEHHbIE ONEPATOPH, KOTOPbie NpPOU3-
BOLST H3MEPEHHA H HA OCHOBAHHH aHAN3a Pe3yJbTaTOB H3Mepe-
HHH BBOIAT KOPPEeKLHIO B X0/ Hpouecca. Takoro poxa KoHTposb B
ynpaB/ieHHe Ha3bIBAIOTCS CTATHCTHYECKHMH.,

Ilpouecc paGoTsl omepaTopa MPH CTATHCTHUECKOM VIIPABICHHH
UPOH3BOACTBEHHBIMU JIMHUAME BIIOJHE MOXKET ObiTh ABTOMATH3H-
POBaH C NOMOLIbIO 3JIEKTPOHHBIX HU(PPOBEIX MaliuH. [l BeInoJHe-
HHf NOMOGHBIX 8aja4 NPHMEHSIOTCS CPABHUTEJbHO NMPOCTHIE, Ma-
JlorabdapuTHele U JelleBble ClielHau3HPOBaHHbIE IEKTPOHHBIE Ma-
WrHbl. Takue ynpasisiolife BbIUHC/AUTENbHBIE MALIMHB, NOMHMO
aBTOMATHYECKOrO BBINOJHEHHS HeOOXOAMMBIX BEIYUCIEHNH, JOIKHb]
BBIIOJIHAT M JIOPMYECKHEe Ollepalil CPDABHEHHS H BEIOOpa HEoOXo-
OUMBIX CIOCO00B KOPPEKIHUH, T. €. Pealu30BaTh ONpeHeNeHHble BU-
Jbl hopMAaIbHOrO MBILICHNsA, XapaKTepHble Ml nponecca paboThl
omeparopa.

Cratucruueckoe ynpapjsiioliiee  YCTPOHCTBO, HCOOJb3YIOLISE
9JIEKTPOHHYIO LU(POBYI0 MallHHY, MOXKET OBbITb CIPOEKTHPOBAHL,
BOOOLIe rOBOPSl, AJil BbIIOJHEHUS JOCTATOYHO CJOMKHBIX (DYHKIMI,
BKJIIOuasi OJHOBPeMEHHbIH aHaIu3 psifia apaMeTpOB H3Aeuil, yueT
pexuma padoThl NPOU3BOACTBA U BHIPAOOTKY pPA3JIHUHBIX KOMAHJ
yIpaBJeHUs, XapaKrep BO3JAEHCTBHS KOTOPLIX Ha XOJ [POH3BO/-
CTBEHHOIo MpoLecca MOXKET BAPbUPOBATbCH JAOCTATOYHO LIMPOKO.

Caenyer momuepkHyTb, 4TO [OJHAA ABTOMATH3alMs ynpasie-
HHS NPOU3BOACTBEHHBIMH IPOLECCaMU C IOMOLIbIO 3/1EKTPOHHBIX
BBIYUC/IHTENbHBIX Malldl TPeOyeT, KaK NpaBHio, CYyLIECTBEHHOH Me-
pepaboTKH TEXHOJOTHYECKOro HpoLecta H NPHCIOCOOJEHHs ero K
aBTOMATUYECKOMY ynpaBJ/eHHIo. Hanpumep, 1/s NOIHON aBTOMATH-
BalMd NpoLEcca NPOU3BOACTBA CTald TPEOYeTCs yCTPaHEHHE ero
NPEPLIBUCTOrO Xapakrepa.

Boupimoe sgayedue HMEET NPUMEHEHHE SJIEKTPOHHBIX BBIYUC-
JIMTENbHBIX MAIH JJis aBTOMAaTH3aluuy YIpaBJeHHs [POU3BOA-
CTBEHHBIMH [POLECCaMH, HMEOLUMH HenpepeiBHbIi Xapaktep. K
TaKUM [1POH3BOACTBAM OTHOCSTCS AOMEHHOE MPOHM3BOJACTBO, MHEpe-
paborka He(TH, MHOrHE OTPaC/d XUMHYECKOH NPOMBILLIEHHOCTH.

Jas XxUMHYECKHX 3aBOJOB, HAOPHMEpP, XapaKTePHbLI He TOJbKO
HerpepbIBHOCT TEXHOJIOMMYECKOrO NpoLecca, HaunHas OT mocTym-
JIeHHsl ChIpbsl M KOHYasi BbIAAYeil NPOAYKLHH, HO U CJAOXKHAS TEXHO-
JIOTHUECKAsl CXEMa, UMelollasi HEeCKOJbKO 3aMKHYTBIX Marepualb-
HBIX [OTOKOB, TeCHAd CBf3b M 3aBHCHMOCTb B pabore PasaHYHBIX
y4acTKOB. ‘

Baaroaaps CusHOI B3aHMHOMH CBA3H # O0YCJOBJIEHHOCTH Pas-
JIMYHBIX 3BCHbEB Npolecca HapylleHHe peuma paboTol B OAHOM
MeCTe OKA3hIBACT BJHAHMUE HA JPYCHE ydacTKH M OPUBOAMT K oOile-
My paccTpoficTBy TeXHOJOrHYECKOro mpouecca.

Orciojia BUAHA HEOOXOAUMOCTb KOMIJIEKCHOH aBTOMAaTH3auluH
- BCEro NPOH3BOACTBA fl CJOKHOCTb yNPaBJCHHUSA TEXHOOrMYECKHM
[IPOLLECCOM.

OCHOBHOI 3anayeil aBroMaTu3auuy YUPaB/JICHUS 7ABIACTCA BbI-
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paboTka U TMOAAEPIKAHUE ONTHMAJBHOTO TEXHOJOIMYECKOro pPeKi-
Ma TPOH3BOJCTBA, O0ECHEUHBAIOLIEND MOJYUeHHe MaKCHMyMa Ipo-
MyKIMH 3aJIaHHOr0 KauecTBa ¢ MUHHMAaJbHBIMH 3aTpaTaMu Ha H3-
rOTOBJIEHHE, a TaKyKe Oe30NAaCHOCTh MPOHU3BOJACTEA M HOPMaJbHBIE
yCJioBUst Tpyna pabOTHHKOB.

B CJIOKHBIX YCJOBHSIX COBPEMEHHOTO XHMHYECKOro MPOH3BO/-
CTBa JUCIETUEpPHl 1I€XOB U TPOU3BOJCTBA HE B COCTOSIHHM OCYLIE-
CTBJISATH GBICTPBIA W TOYHLIH KOHTPOJIb 3a XOLOM [polecca Mpous-
BOJCTBA M CBOEBPEMEHHO MPUHHMAThb HEOOXOLMMBIE MepBl .14
obecrieyeHnsi SKOHOMUUECKH HAHBBICOJHENLIEro TEXHOJOTHYeCKoro
pexRnMa.

Ay 3ajaun YCMEIIHO PellaloTCss Ha aBTOMATH3MPOBAHHBIX 34-
BOJAX C IIOMOIIBIO 3JIEKTPOHHBIX NU(PPOBEIX YIPaBJSIOMINX MAaLIHII,
CBA3AHHBIX HEMOCPEJCTBEHHO C GOJbIIMM KOJTHYECTBOM Pa3JIHUHbIX
H3MEpPHUTENbHBIX YCTPOHCTB M mpuGopoB. B MallmHy HENpepLBHO
nocrynaer uH(pOpPMALUd O XOJe Mpouecca NMPOU3BOACTBA CO BCEX
OTBETCTBEHHBIX yU4aCTKOB, HA OCHOBAHHM KOTOPOH MalipHa BeIpada-
TEIBAET [10 3apaHee COCTABJIEHHOIH MporpaMMe HEOOXOANMBIE KO-
MaH[bl PeryjasiTopaM, H3MEHSIOIUM T€ HJH HHbIe HapaMeTprl Mpo-
mecca (TemMmeparypy, MaBJeHUE H T. IL.).

OnHOH M3 OCHOBHBIX MPENMOCHIIOK BHEIPEHUS JIEKTPOHHEBIX
UE(POBBIX MAIIHMH JJIS aBTOMATHUYECKOrO YNPaBJEHH: HEenpepbis-
HBIMH TIPOU3BOJICTBEHHBLIMHI IPOIECCAMK ABJSETCS COCTABJICHHE Je-
TaJIbHBIX MATEeMATAYECKUX OMHUCAHM{ STUX MPOLECCOB, UTO SBJISAET-
¢s1 HeOOXOLUMBIM AJIsi COCTABJIEHHsT MPOrpaMM PaGoOThl 3JEKTPOH-
HBIX NU(POBLIX MAaIIUH.

B pemennsix KommyHucrnueckoit mapran 1 CoBerckoro mpasii-
TeJbCTBA IOJUEPKHBAETCS BAXKHOCTb ABTOMATH3ALMHK [1POH3BOJL-
CTBEHHBEIX MNDOLECCOB H HEOGXOAMMOCTb BHEAPEHHS M PasBUTUSA
3JIEKTPOHHON BBIUHCIHTENBHON TEXHHKH.

ITpuMeHeHUe JEKTPOHHBIX BLIUHCJAHTENbHBIX MAIIUH AJsT aBTO-
MaTH3AIMH [POM3BOJACTBEHHBIX MPOIECCOB IO3BOJMT PE3KO MOBbBI-
CHTH TPOM3BOAMTENBHOCTH TPYJa B MPOMBIIIEHHOCTH H oO0ecre-
UHT HOBBIH NOABEM M YCIENIHOe JBIDKCHHE Hallefl CTPaHbl K KOM-
MYHH2MY,
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