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SHAYEHHE 3JEKTPOHHLIX BBIMTHCJAUTEJNDLHBIX MAIIWH

DIeKTPOHHLIE BEIUHCJHTENbHBE MAIlHHbl B HACTOfllee BpeMa
npuobperanT HCKIIOYHTENbHOE 3HAUYEHHE BO Bcex obdnacTax ue-
JIOBEYECKOI NeATeNbHOCTH: B HayKe, TEXHHKE, S5KOHOMHKe, BOeH-
HOM Jene " J1p.

Ecnu nepBoHavasbHO 3TH MallWHBI NpeAHA3HAYAIHCH [JIs1 BBI-
NOJIHEHHS TOJNBKO BLIUMCIHTENbHEIX pabor, To B AanbHelilem cde-
pa HX NpUMeHeHHs 3HAYHTEJbHO pacIIHpHiack B CTOPOHY PELIEeHHA
pasHooOpasHbIX JIOTHUECKHX 3ajay. ITH MallHHBl Gojiee IIHPOKO
H TOJHO MOXHO ONpefeNuTh Kak 3NEeKTPOHHbIE AaBTOMATHUYECKH®
yCTpoiicTBa, nmpefHasHauyenHble Mis ob6padorku uudopmanun. [Tox
ob6pa6orkoil HH(OpMaUWH CleAyeT NOHMMATh BecbMa IIHPOKHM
KpYyr YMCTBEHHBEIX PaboT, BHIMOJHABIINXCA PAHBIIE HCKJIIOUNTENBHO
UeJIOBEKOM: MaTeMaTHYecKHe BBIUHCIEHHs, HH)KeHEepHbIe pacuerTsl,
COPTHPOBKA CTATHCTHYECKHX MAHHBIX, OyXranrepckue H GaHKOB-
CKHe pacueTbl, PHeM CBEEHHIl O COCTOSIHHH KaKuX-J1ubo ynpas-
JdsgeMblXx O0BEKTOB M BEIPAGOTKA KOMAaH[ YNpaBJeHHs [Jst ITHX
00BEKTOB (HANpUMEp, CTAHKOB), NEPEBOJ C OJHOTO si3bIKa Ha Jpy-
roii, npeo6pasoBanue yCTHOIl peun B NHCbMeHHYyio (cTenorpadus)
I

[Tpouecce nepepaGoTku HHGMOPMALKH, 3HAYATENBHO YC/IOKHHB-
IHHECS] B COBPEMEHHBEIX YCJTIOBHfIX B CBSI3H C Pa3BHTHEM HayKH M
TEXHHKH U FPAHIHO3HBIM NOABEMOM IPOH3BOIUTENBHEIX CHJ, CO-
CTABMSAIOT BAXKHOE COJAEpIKaHHE YMCTBEHHONH JeATEJbHOCTH JiO-
neii. IToaToMy 3/1eKTPOHHBIE aBTOMATHYECKHe MaLIMHBI, 00Jeryaro-
aHe 9Ty paboTy H HEH3MepHMO MOBHILIAIOILHE €€ TPOH3BOANTE b=
HOCTb, MMEIOT NepBOCTENEeHHOe 3HaueHHe AJis OOIIero HayyHo-TeX-
HUYECKOTO NpOorpecca, pPasBUTHA SKOHOMHUKH H KYJbTYPhl UejoBe-
yeckoro obuiecTsa. .

EcrecTBeHHO, UTO HE BCE MPOLECCH YMCTBeHHO! paboThl Mojei
MOryT GbiTh NepefaHsl MalliHaM H HMH BhInONHATHCA. TBopuye-
cKasi JesiTelIbHOCTb, Tpedyolias HaJHyua MKH3HEHHOro OfbITa, HH-
TYHIHH, HIIHPOKHX H TIyOOKHX 3HAHHH, yyeTa MOJHTHYECKHX, NCH-
XOJIOPHYECKHX, SCTETHUECKHX H MHOTHX APYTHX (haKTOpPOB, HE MO-
JKeT BBIMONHATHCA MAUIMHAMH, TPeGYIOUMH A pelleHis To#
WIH WHOH 3a74aYfl HAJNWYHS ONpPEAENEHHOi NporpaMMsl paboOTEHL
CocraBuTth 3apaHee nporpaMmy MOZKHO TONDLKO I TAKHX pabor;
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KOTOpLIE BHIMOJHAIOTCA N0 OnpeAejeHHbIM, YeTKo c(opmyinpoBaH-
HbIM [paBujaM, HOCAT OAHOOOpasHblii M MOCTOAHHBIH XapakTep.
Takne paboThbl, B OTJIHYHE OT TBOPYECKOH A€ATENbLHOCTH, OTHOCAT-
cs K KaTeropuu ()opMalbHbLIX BHJO0B YMCTBEHHOro TPY/a, B [Jis HX
BBINOJIHEHHA MOTYT ObITh NPHMEHEHbl MaLIHHBL

DJIEKTPOHHBIE BBIYHCJHTE]bHbIE MalliHbl, CIOCOOHLIE MO Ofpe-
IeJIeHHOII porpaMMe pellaTh CaOXKHble 3ajauH, Bnepsble MO5IBH-
JIHCh B KOHLIE BTOPOH MHPOBOil BOiiHbl. [lepBoHaualbHO 3TH Malld-
Hbl NpefHasHa4ajMCh AJ1 BLUIOVIHEHHS CJOMHBIX H TPYAOEMKHX
BBIUKCJICHHH, CBA3aHHBIX C pacyeTaMu TPAeKTOPHil apTH/JIEPHHCKUX
cHapsifoB U o6paborKoii pesyabratoB nepenucd. Hecmorpa Ha To,
YTO NepBbie MallHMHBl ObIN BecbMa HECOBEpLIEHHL! (Tak, Mawuia
9HHAK cozeprxiana Goabiue 18000 3/1eKTpOHHBIX Jamn), HX NpH-
MEeHeHHEe Cpasy K€ N0Kasalo OrpoMHLIE BO3MOXKHOCTH, TasllHecs
B HOBOIt 006/1aCTH TeXHHKH, ¥ npeaonpeaenuio 6ypHoe passurhe d
LIHPOKOe NMpHMEHEeHHe 3THX Maluud. 3a 15 Jer, npolleAunx ¢ Mo-
MEHTA MOSIBJEeHHs NepBbIX MalluH, 9Ta TeXHUKa 0peBpaTuiach B
OJIHY M3 Ba)KHbIX OTpacJyieil NPOMBILLIEHHOCTH B HauOo/ee pasBH-
TeIx crpanax. Ceilyac cepuiino B MaccoBOM KOJIMUECTBE BblOyCKa-
IOTCA BeCbMa COBEpPIUEHHblE 3JEKTPOHHbIC BhIUHCAUTENbHbIE Malld-
Hbl CaAMBIX PA3JIMUHBIX THOOB U HA3HAYEHHH, 4 TaKiKe OTAEJIbHDIE
0JIOKH H arperatbl, HEOOXOAHMBIE ANf NPOM3BOACTBA MALUHH.

Heo6biualino WMPOKO pasaBHHY/ANHCL BO3MONKHOCTH MALIHH A
obnacty HX npuMmenenus. Eciu nepsoHadanbio TeXHHKA SJIEKTPOH-
HBIX BBIUHCJHTE/BHBIX Malluy OasupoBajach Ha HCHOJb30BAHHH
9JIEMEHTOB M JeTajieli, W3roTOBJSIBLIMXCS AN JAPYrHX OTPac/eH
(Aana pajMOTEXHHYECKHX NPHOOPOB, annaparoB CBsA3H, TEXHHKA
(pH3HYECKOro dKCNepuMeHTa M Ap.), TO B HACTOsLLEE BpeMsd, B CBsl-
34 C NOTPEGHOCTAIMA JICKTPOHHOH BBIYUCAHTENbHOH TEXHUKH, pa3-
BUJIMChL HOBblE CleUHalbHbe Hanpas/esns, odecnedyuBaiollue 3Ty,
TEXHUKY MaTtepuajamu, Aeransamy u npudopamn (00JynpoBOAHH-
KOoBbie H (peppHUTOBbe 2JEMEHTBI, COeLHaJblble MaTepHalbl A
3aM0MHHAIOIKX YCTPOHCTB MalluH, CHEUHANbHBIE A0JroBeYlbIe
3JEKTPOHHBIE NaMIbl U AP.).

Takum 0Opa3om, 31eKTPOHHBIE BLIUHCAHTEIbILIE MALIHHDI, BO3-
HHKLIHE M3 noTpeGHOCTEH COBPeMeHHOl HayKy M TEXHUKH B BbINOJ-
HEeHMH CJIOKHBIX M TPYLOEMKHX BbIYHCIHTENbHBIX padoT, npespa-
TU/UCH B MOLLHbBIE CPEACTBA IMPOKOH MeXaHH3auuu 1 aBTOMaTH3a-
UMM Pa3JHYHbIX 0poueccoB 00padoTKi HHpopmauuku, obecnedu-
BaloliHe BO3MOMCHOCTH 3HAYHTEJ]bHOrO NOBbILIEHAA NPOH3BOAMTEb-
HOCTH YMCTBEHHOrO TpyAa Jiozeil n S(ekTHBHON 3aMeHbl JioAeit
MallHHaMH B CJOM(HBIX aBTOMATHYECKHX CHCTEMAx ynpapJeHus
NIPOM3BOJACTBEHHBIME NpOLeCcCamH,

DNeKTPOHHbLIE BHIUHCIHTE/IbHbIE MALIHHBl NPEACTAaBAAOT COGOH
CJI0KHBIE ABTOMATHUECKHe YCTPOIICTBA, NOCTPOEHHbIE U3 JIEKTPOH-
HbIX H pajHOTEXHHYECKMX CXeM H Jerajeii. n npeaHasHayeHHble
Jis1 BBINOJAHEHUs OOJBIIKX KOJIHYECTB Pas/JHYHLIX ONepauuii Hax
qucJaaMH,
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OTH MalIHHBL B 3aBHCHMOCTH OT Crnoco6a NpejcTaBleHHs YH-
cen JeNsiTCs Ha ABAa OCHOBHLIX KJiacca: MAaIHHB HelpephiBHOrO
AEHCTBUS, HIH aHaJOroBble MAIUHHbI, H MAIIMHEL JAHCKPETHOrQ
JeHcTBas, MM LH(POBLIE.

3JIEKTPOHHBIE BBIYHCJHTEJbHBIE MALIKHBI
HEMPEPBIBHOro LEHCTBHA

B mammunax HenpepulBHOrO NEHCTBHA y4YacTBYIOlLHe B BhIUHC-
JIEHHAIX YHCNA MPEACTAaBJSIOTCA B BH/Ie HENpephIBHLIX 3HAuYeHHH
Kaknx-ai00 (PH3HUECKHX BeJHYHH, HATNPHMEp, B BHIe HaNpsIKeHHH
3NEeKTPUYECKOro TOKa, YIVIOB MOBOPOTa BaloB M T. m. Mammunsl
HeMpephIBHOrO AeiCTBHA 06/MajaloT CPaBHHTENbHO HEBBICOKOH TOY~
HOCTBIO BBIYHCJEHMIl, TAK KaK TOYHOCTb HM3MepeHus (PH3HYeCKHX
BeJIMUHH OFPAHHUEHHA W TPH TIOBHILIEHUH TPeGOBAHHI K TOUYHOCTH
H3MepeHHH Pe3KO BO3PACTALT CJIOMKHOCTh H CTOHMOCTb H3MEPHTENb-
HEIX YCTPOMHCTB.

B 3/1eKTPOHHBIX MaIIHHAX HENPepPHIBHONO HEHCTBHS OTHeNbHbIe
onepatnin Haj BeJIHUHMHAMH BHIIOJHAIOTCA TIPH MOMOIILH CHENHAb-
HBIX (DYHKIHOHAJIBHBIX OIOKOB, MPeACTABJSIONINX co0Oif 3JeKTpH-
YeCKHUE CXeMBI JIJisl BBIMOJNHEHHsT ONpPeAeJeHHbIX onepamHi.

W3 TMNOBBIX pajHOTEXHHUECKEX JeTajieil (CONPOTHBJIEHNUS, KOH-
JIGHCATOPHI, 3JEKTPOHHBIE JAMIBI H ApP.) MOrYT OBITH MOCTPOEHHL
CXEMBI JIJIsl CJIOMKEHHA H BbIYHTAHHS JEKTPHUECKHX BEJIHYHH, YM-
HOMKEHUSA, JeJNEHHAs, BBINOJHEHHS TPHTOHOMETPHYECKHX M Jorapug-
MHUecKHX QyHKUMH H T. A

DIeKTPOHHAsS BLIYHCIHTENbHAS MAaUIHHA HenpepuBHOro Heil-
cTBHA npeactapasier co6oii HabOp PasNHUHBIX (DYHKIHOHATHHBIX
6JI0KOB, COGAHHEHHBIX MeXAy Co60H NpH TOMOIUH ChenHaJbHO
CHCTEMBI CBfi3eil B MOCHEAOBATENLHOCTh, COOTBETCTBYIOHIYIO Xd-
pakrepy pelaemoii aagaui.

B saBucuMOCTH OT THNOA W CTOXKHOCTH 3aa4 MeHfeTcs: KoJuye-
¢TBO OJIOKOB, YUACTBYIOIHX B PIIEHHH, H MOPANOK COEIXHHEHH:
nx mexjay coboit. Tak kak Bce 4HCNAa B 3JIEKTPOHHBIX MallHHAX
11eNpPePHLIBHOTO NEHCTBHS MPeACTAB/IAIOTCS IEKTPHUECKHMH BEJHUH-
HaMi (KaK MpaBuIo, HATPSXKEHHAMH), TO mepejaya JaHHBIX OT
ofnnX OJOKOB JAPYrCHM OCYIIECTBJIAETCH ITIPH MOMOIUK 3JEKTpHYe-
CKHX CHFHAJIOB M He TpeGyer IOMOJHHTEJNbHBIX npeoGpasoBaHuil.

B cBA3u ¢ Tem, uTo Ka’jkaas KOHKPEeTHass MauluHa uMmeer orpa-
HHYEHHOE KOJMYeCcTBO (PYHKUMOHAJLHBEIX  OJOKOB ONpENesNeHHBIX
TUMOB, 3TH MAIIMHBEl MOTYT pelaTh OrpaHHuYeHHbIH Kjacc 3anad
KaK Mo CJIOXNKHOCTH, TaK I MO THNY (mocje/iHee olpeeNsercs THna-
MU OJOKOB, HMEIOUIHXCSA B HAJHUUH), T. €. ABJIAIOTCS ClELHATH3H-
POBaHHBIMH MalIHHAMH.

HanGosblree pacrnpocTpaHenie HMEIOT MallHHBL JJIsS pelleHHs
anddepennnalbHelX YpaBHEHHH, TAK Ha3blBAcMble 3JEKTPOHHbIE
mMonenupyomue yceranoski. Ilpm momomntin  auddeperHunansubix
yPaBHeHHIl OMHCHIBAIOTCA NPOLECCHI JBIDKEHHS PasIHYHBIX (PU3H-
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YECKHX TeJl, IOTOKOB Fa30B H JKUAKOCTEH, JABHXKEHHE 3JIeKTPHUECKO-
r0 TOKa, pacnpoCTpaHeHHe 3JeKTPOMArHATHLIX BOJH W T. A. 3ame-
YaTeJIbHO, YTO YPaBHEHHUS OJHOTO H TONO JKe BHAa MOIYT OTHOCHTDb-
¢ K Ipoleccam pasiHYHONH (PH3HYeCKOH NPHPO/LI M NPEICTABIATH
obliye 3aKOHOMEPHOCTH 3ITHX npoueccoB. B aroMm 3akmouaercs
CYI[HOCTh NMPHHUMNA (PH3HYECKOTO MOAOGHSI Pa3yHYHbIX SBJCHHIT
peaiibHoro Mupa. Ha 3TOM npHHIMNE OCHOBAH METOJ, aHAJOTHH,
KOTOpPHIA MO3BOJISIET HCCIEJ0BATH CIOMHBIE (JU3HYECKHE Ipolec-
CBl, TPYIHO BOCIPOH3BOAHMMBIE B DeaJbHbIX YCJIOBMSX, MyTeM 3a-
MeHBl HX AHAJOTHYHBIMH mpoueccamu, Gosee NOCTYNHBIMH JUJIst BOC-
npousBeeHust ¥ HabIIoAeH S .

Hns peanusauus B ja00paTOPHEIX ycJaoBHAX Hanbonee yno6-
HBIMH SIBJSIIOTCSI 2JIEKTPHYECKHE H 3JIEKTPOHHBLIE NMpOIecChl, U I10-
aTOMY HauboJiee LIHPOKOE PAa3BHTHE MOJYUHJIO 2JEKTPOHHOE Moie-
JHpOBaHHE, DJIEKTPOHHBIE MOJENH NpeACTaBJfAloT COO00H (husuye-
CKHEe CHCTEMBI, CHEeLHaJbHO npHcnocoOdeHHble IS BOCIPOH3BE/e-
HIfSI pasfiHuHBIX JEKTPHYECKHX IPOLECCOB, COOTBETCTBYIOLIHX 3a-
JapaeMblM sl pellieHust ypaBHeHHsM,

Cuenyer 3aMeTHTh, UTO OTMEYeHHas aHajIorHs B Mpoleccax
pasauyHoii (pU3MYECKOH NPHPOALI NpOsBJAeTCs, BOOOILE rOBOPH,
He abconoTHO TouHo. Oputakoseie guddepeHunanbibie ypaBHeH:Hs
OICBIBAIOT PA3JHYHLIE MpPOLECCH ¢ Oosbliel MM MEHbIIE CTe-
nensio npubamkenas. Ilpun Gojee TOHKOM M TILATENbHOM H3y4ye-
HHY SIBJCHHH BCerjla HAYHHAIOT BBICTYNATh PA3JIHUHS, CBSI3aHHbIE
¢ seficTBHEM BTOpOCTENeHHBIX (pakropoB. [losTomy MeTox MojesH-
poBaHysi, a B CBA3H C 9THM M METOJ pelleHus ypaBHEHHI Ha 3JeK-
TPOHHBIX MallHHAX HeMpepbIBHOro AEHCTBHA IPHHIHIIHAJLHO HE
Mo:KeT OBITb TOYHEIM METOLOM.

Taxkum o6pa3cM, BHAHO, UTO JJIsI TOrO, UYTOOLI PELIHTH Ha Ma-
IIHHE HenpephBHOrO JAEfCTBHA TO WM HHOE ypaBHEHHE HJH CHC-
TeMy ypaBHEHHH, HeoOXOIMMO H3 PasIHYHBIX (YHKUHOHAIHLHBIX
6JI0KOB, BXOASIIMX B COCTAB MallMHEl, 06pasoBaTh JHHAMHYECKYIO
CHCTEMY, B KOTOPOH 3aBMCHMOCTH MEXJY OTJAEJIbHBIMH Iapamer-
paMu ONHCHIBANKCH Obl 3aaHHBIMH YPaBHEHHAMA.

OcHOBHOH (DH3HYECKOH BEJHYHHOM, NPH NOMOLIM KOTOPOil mpes-
CTABJSIOTCS UHCJA B 9JeKTPOHHBIX MALIHHAX HENPepsIBHOro Aei-
CTBUSI, SIBJSIETCSI HANpSKEHHEe 3JeKTpuueckoro Toka. Pasnnunsbie
ypcaa 3agauyy MpeicTaBifioTcsl HanpsRKeHHsAMH B ONpPeesIeHHBIX
3apaHee Macmirabax.

CJI0AHOCTb YCTPONCTB W rabapHThl MaliHH HENpephiBHOro Jeif-
CTBHSI H3MEHAIOTCs B O0JIbIIUX fpefenax B 3aBUCHMOCTH OT HasHa-
yeHust MalldHbl, MalluHel, npeaHasHadyeHHble JUisi pelleHHs CpaB-
HUTEJIbHO HECJHOMKHBIX 3a[au, BecbMa [MPOCTHl NO KOHCTPYKLHH,
uMeloT HeGoJibiliie pasMepbl W He TPeOyloT MOUIHBIX HCTOYHHKOB
NUTAHHS,

JOCTOHHCTBOM 3JIEKTPOHHBIX MalLIHH HENpephIBHOTO JMEHCTBHS
sBJsieTCsl MPOCTOTAa IKCMJAyaTalluH, NPOCTOTa NOArOTOBKH 3ajay
JJisl pEIeHHs] Ha MalluHAX U BLICOKAs CKOPOCTb pellenuii,
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STH MalIMHBE HAXOAAT LIHPOKOE MpPHMEHEHHe B Pa3IHYHBIX Ha-
YUHO-HCCJIE0BATENECKIX YUPENIeHHAX, KOHCTPYKTOPCKUX Giopo,
Ha 3aBoJax sl OBICTPEIX NPHUKHIOYHBIX HHMKEHEPHBEIX Pacyeros,
He TpeOyloUIHX BHICOKOH TOYHOCTH.

BecbMa BayKHO# 00J/iaCTbi0 NPHUMEHEHHS! SJMEKTPOHHBIX MalIHH
HEeNpepsIBHOro JECTBHA ABJISETCS HCMOONb30BaHHE HX B KauecTse
9/IEKTPOMOIENHPYIOUHX YCTAHOBOK /It MCHBITAHHHE H DEryJumpoB-
KH Pa3jidyHBIX CHCTEM ABTOMATHYECKOro ynpasieHus B Jiaboparop-
HBIX YCJIOBHSIX.

3JIEKTPOHHBIE UIH®POBbLIE MALUHHBI

OneKTpoHHBIE UH(POBbIE MAIIMHBEI CJAYXKAT JJIs BHIMTOJHEHHS
6ONBIIOTO KOJNHYECTBA apH(METHYECKHX, JOrAYEeCKHX H APYTHX
ornepanuit Haj 4HCJAaMH MO ONPeJeJNeHHOH, 3apaHee COCTABJICHHOM
nporpamme. K unciy apupMeTHyecKHX onepalHii OTHOCAT: CJA0Ke-
HHE, BBIUATAHHE, YMHOXKeHue, jenenue. Ilpumepasmu JIOrHYECKHX
onepauuii Moryr ObITb: cpaBHEHHe JBYX YHCEJ H BhIOOp GOulbliero
WM MEHBINEro YHcJa; OlpeleleHHe 3HAKa 4YucIa; OnpeieieHHe
SHAUEHHA KaKoif-Tu0o yacTH uncja (HanpuMep, crapliero paspana,
Hesiol 4acTH U T. 1.).

Yucna B UM(POBBIX MALIMHAX NPEJCTABASIOTCA JHCKPETHO
nocienoBaTe/ibHoCTbI0 WH(pP. [Ipumepom aABjserca obIenpHHsATaA
JleCSITHUHASI CHCTEMa CUMC/IeHHs], B KOTOPOil KaXkaan eauHaua crap-
1Iero paspsiia paBHa JCCATH eAuHunaM OamKafiluero Mjaauero
paspsna.

IToMHMO JECATHYHOH CHCTEMBI CYILECTBYIOT pasiudHble ApPyrie
cHCTeMbI: ABOHYHAS, TponyHnas u T. A. HasBanue cucrembl CHH-
cJIeHHA MPOMCXOJIMT OT TOrO uMCJa, KOTOPOe MPHHATO 3a OCHO-
BAHHE CHCTEMBI CuHc/eHHss. B pecATHUHOH CHCTEMe OCHOBaHHEM
apasercs yucao 10. OcuopaHue onpejesisieT COOTHOIICHHE MEmay
eIMHALAMH COCEIHHX PaspsijioB, a TakkKe KOJHYECTBO pasNHYHbLIX
HuQp, OPUMEHSIeMBIX AJis H300paX{eHus YHCEN B TOi WK HHOH
CHCTEeMe CHHCJICHHUS!.

B jecaTduHOil cHCTeMe mcnodb3yercs mecats uudp: 0, 1, 2, 3,
4,5, 6,78, 9. -

B uudposbix MamHpHAX NPHMEHAETCA He JECATHYHAsS, a ABOHY-
Has cucrema cuucdenus, OcHOBanHeM 3TOH CHCTEMBI ABJSIETC YHC-
70 2, U B Hell HCMOMb3YIOTCs TOMbKO ABe pasnnyibie undpu 0 u L.
EfuHuIa KaX<Ioro crapuiero pa3psaa B 3Toil cucreme BBoe 60Jib-
nre eAHMHULBl GJiDKaiiero MJajero.

[lepBbie fecATh Uu(p HMEIOT B ABOHYHOI CHCTEME CHEAYIONLHH
BHI:

,.!Iecmn'man Jsonunasn Hecsatuunas Heonunan
0 110
! 1 7 111
4 i 8 1000
4 100 9 1001
5 101 10 1010



Hanpumep, uucio 25 Gyner nMeTs B JBOHUHOil CHCTEMe BHA
11 001. B stom HeTrpyAHo yOeau1sCs, eCH NPEACTABHTH 2TO UHCIIO
B BHJIE CYMMEI CTeneHeil OCHOBAHMSI C COOTBETCTBYIOLIUMI KOI(P(A-
HueHTaMu, 1Moao6HO TOMY, KaK MBI 3TO JejlaeM B AECSATHUHOIl CH-
creme. B jecarnunoil cucreme 25=2.10'+510° Wasectno, uto
BCAKOE YUCJIO B HYJEBOH CTeneHd paBHO eAnHHIle. B nBonuHoi cu-
CTeMe 3TO PA3JIOXKEHHE M0 CTeNeHsAM OCHOBaHHs OyleT HMEeTh BHI

11 001=124+1-2840-22402'41. 20,

JlBouunaa cucrema obnagasT psSAOM CYLICCTBEHHBIX MPEHMY-
ECTB Nepej AeCATHYHOH M APYPHMH CHCTEMaMH CUHCJIEHHA C TOY-
KW 3peHdst yAo0CTBAa NPHMEHEHHsI ee B 3JEKTPOHHBIX LH(PPOBEIX
MalIHHAaX.

B [BOMUYHOI! CHCTEME HCIOJbL3YIOTCS BCEro ABE PasjuyHble LHD-
pBI: HYJb W €IHHMLA, H N0ITOMY (DH3MYECKOE NpEACTaBlIeHHe KaXK-
JIOro paspsijia IBOMYHOTO UHC/IA OCYUIECTRIseTCs HanGoJee npocTo:
JUIsl 3TOI LeJiH MOryT OBITh HCNOJNb30BaHb HanboJee NpocThe npi-
Gopbl 1 CXeMbI, 00/1a[AI0IIHE ABYMS PA3JIHUHBIME YCTOHUHBBIMI M0«
JOMKeHUsIMH. DTOMY YCJIOBHIO COOTBETCTBYIOT pasjiHyHble pele, ne-
peKJIioYaTeNn, CyKalHe 18 3aMbIKaHiA H Pa3MBIKAHHS JIEKTPH-
YeCKOro TOKa; CXeMbI Ha 3JeKTPOHHBIX Jamnax, ofecrednBaioline
aubo MoJHOE 3anupanie Jamnel, JuBo NpoXoXKaeHne uepes Jamiy
HauboJbILEro TOKA.

BTopbIM MPeHMYILECTBOM JABOHYHOI CHCTEMBI sIBJISETCA NPOCTO-
Ta apudMeTHUECKHX AeHCTBUI B 3TOH CHCTEME.

[NpaBuna cjokKeikss OQHOPA3PSAAHBIX JBOHYHBIX YHCEJ BeCbMa
[POCTHI:

04+0=0; 0+1=140=1; 14+1=10.

[TpaBusia yMHOMKEHHS TaKikKe Ype3BblYaiiHO NPOCTEL:

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

3aMeTHM, YTO 3HAKH YHCEJ] B MALIMHAX YCJOBHO MPEACTaBAA0T-
csl TaKk)Ke NpH MOMOULH HyJel u eHHHL, npuyeM Hyab 00blYHO CO-
OTBETCTBYET IJIIOCY, a efHHMIlA — MHHYCY.

K upciy HeloCTATKOB HCIOJbL30BAHUA ABOHYHOM CHCTEMbI OTHO-
CcHTCSl HeoOXOJHMOCTb MEPeRojAa HCXOAHLIX MAHHBIX 3a/lauyd W3 Jie-
CSITHUHOII B JIBOHYHYIO CHCTEMY M HeoOXOJHMOCTb oOpaTHOro me-
peBojla pe3ylbTATOB pelueHHs 3ajaui M3 JABOHYHOI B AECATHUHYIO
CHCTEMY.

I[TepeBos 9HCeN H3 OAHON CHCTEMbI CYHC/EHHS B IPYTyIO ocymie-
crBasieTcsl OOBIYHO MPH MOMOLLH CAMHX MAalWMH W BBINOJHSETCA
BecbMa OBICTPO, HO Ha 9TO NPHXOANTCS BCE JKE 3aTPAYUBATH HEKO-
Topoe BpeMs padOThl MaIUHHbL

JIBoMYHBLIE UHCJA B 3JEKTPOHHBIX MallHHAX [PEeACTaBJIsIOTCH
KOMOHHALHAMHE 3JeKTPHYECKHX CHTHAJIOB: HAJHYHE BLICOKOTO YpOB-
HSl HANPsREHHs HA ONpe/ie/IeHHOM NpoBoje 0003HayaeT, Hanpumep,
eJMHUILY B IaHHOM paspsje, a HaJlHuHe HUSKOro ypOBHsS HaNpsiie-
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uns oGosHauaer Hymb, JlAs TPEACTABIEHUS M Mepeiadvn n-pas-
PSAHOTO uHCAa WCIONB3YEeTCsl COOTBETCTBEHHO /1-NPOBOJIOB. 2tor
croco6 HasbiBaercsi crnocofoM napasieJbHOro NpeicTaB/eH s qH-
ceJi; MPH 3TOM BCe Paspsifipl yicaa NPEACTaBIIoTCs | nepefaior-
Csl OJTHOBPEMEHHO.

Kpowme Toro, cyiecrsyer noclenoBaTenbHbld cnocod nepefaun
grceJ1, NP KOTOPOM Jisi Iepelayi BCEro Ync/a HCnosNb3yercs OfHR
[POBOA M UHCJAO NEPEAAETCs NO 3TOMY NPOBOAY NOC/HCAOBATENBLHO
paspa 3a PaspsyioM, B BHJAE OTJIbHBIX SJNEKTPHUCCKHX HMITYJb-
coB. SlcHO, YTO MapalliieNbHBIE €nocod nepenaun yHcen ObicTpEe,
yeM MocJeIoBaTeNbHBLl, onHako on TpeGyer GoJablile anmapatyphl,
B uacTHOCTH GOJblIe MapannesbHbiX KaHANOB AJ#A nepeiayd pas-
psioB. B HEKOTOPBIX MAlIHHAX HCIONB3YeTCs KoMOHHAUMsST Tocie-
NIOBATENBHOrO ¥ NapajjienbHoro cnocobos nepeayt i npeicrasie-
HHf YHCEJ.

duexTponnas undpoas MamuHa COACPIKHT CaAeAyloulne OC-
HOBHBIe "actH (puc. 1):

Tpusnax Pe3yaLTOIq

i anepayuu Apugmeruwypzrae

yerpoicrtho

=
=2
! =
cuzHansl &
oneparepy =
Mynasm Yerpodcmbo | nomands |2 Yucno
b
ynpalnenus - ynpalnenun s u HoMandbl .
Bosdeuctlius s
oneparo 2
parepa =y
-T
~ Janomunagwwee
Komauda yerpoicrho
¥ T
i I
el 1
Yycrpoidctlho Yecrpoucrhol|
~ Bhoda bordayu
aaHHbX pesynsTare
Puc. 1. Baok-exemMa 3AeKTPOHNOH HHGPOBOf MALIHHBL

— 3anoMHHAIONIEE YCTPOICTBO, MpEIHA3HAYEHHOE Mg Mpue-
Ma, XpaHeHHsa W BHIAAYH HCXOAHOH MH(OPMALHMH, MPOMENYTOYHBIX
BeJIHUMH U pesyasTatoB peuienns. B sanomunaiouniem YCTpodcTne
XPAHHUTCA TAKIKE B CMEUHAILHOM KOAHPOBAHHOM BHAC H NPOTPaMMa
pelends 3a1a4H, Onpeenalomas nopaioK paboThl MallHHEL;

— apudMeTHUECcKOe YCTPOIHCTBO, Npe/Ha3HAYeHHOe s BLIIOJ-
HEHHA OTACNbHLIX ONEpalnil Haj duciami,

— YCTPOIICTBO YNpaBlIeHHs, NpelHasHaueHHOe s ynpasJe-
HHS TOC/eI0BATEILHOCTBI0 BHIIOJNHEHAS ONepauil MaluHoil.

* Kpowme Toro, B MaumHax HMEOTCA CELHAJbHbIE yCTpoiicTRa
IJIsl BBOJA JAHHBIX M BBJAYH PE3YJIbTATOB pelleHus 3ajad.
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3anomuHaloniee yCTPOHCTBO, HIIH «aMATb» MAUINHBI, COCTOHT
U3 OTHENBbHEIX AueeK, B Ka’KIylo W3 KOTOPHIX MOXKET OBITh MoMe-
meHo ofgHo uucyo. KommuecTBo paspsfoB B Aueidkax NaMsATH fB-
JIAETCSl ONHHAKOBLIM IJsl BCEX SiU€eK M ONpeNesseTcs npu paspa-
00TKe MallHHBIL, HCXOAS H3 ee HasHAUeHHs.

Hanpumep, MaliuHbl, npeaHasHaueHHble ATA HAYUHRIX pacue-
TOB, JOMICHBI 00eCneYnBaTh BHICOKYIO TOUHOCTH BBLIUHC/EHHH, U 10-
ITOMY B 3THX MAlIHHAX AYEHKH MaMsaTH HMEIOT 60JIbIIoe KOJIHYeCTBO
paspsanoB (ob6uuHo mo 30—40 npouuHBIX pa3pAmoB, uyto NpHOIH-
3HTEJIBHO COOTBETCTBYET 8—11-3HaunbIM JeCATHUHBIM YHCTAM).

.Bce SIYEHKH NaMATH MalIHHBEl MepeHyMepoBaHLl NOAPsM, H KakK-
oW Auelike MPHCBOEH IMOCTOAHHBIN HOMep, HA3bIBAEMEIH aJpecoM
9TOH AUCHKH.

Apudmernueckoe YCTPOHCTBO npencrapiaser col6oil Mo cylect-
BY 3JIeKTpOoHHBIT apudmomerp. OHo monyuaer H3 3anoMHHAIOLIErO
yCTpoiicTBa HeOGXONNMBIE UHCIA, BHIMONHAET HAL HHMH Tpedyemble
orepauny H MOCHLIAET peayqbTaThl 06pPaTHO B 3aMOMHUHAIOLILEe YCT-
POHCTBO.

Kaxpas onepaunsi BBEIMOJNHAETCS: MALINNOI MOA BO3AEHCTBHEM

onpenenendoii komanael/ITocre0BaTENBHOCTS KOMAHL COCTABJSET
nporpamMmmy paborel MamuHeL [IporpamMa pelienns 3ajauu cocTaB-
JISIeTCsl YeJIOBeKOM (MporpaMMHCTOM) 3apaHee H 3alHCHIBAETCA HA
cneuHanbHOM OJNaHKe B ycjoBHOM yucaoBom kope. Kamnas koman-
Jla rnocJie 3anucH Ha 6JaHK npexacraBaser cofoil Mo BHELIHEMY BH-
Ay HEKOTOPOe YHCI0, a BCS MporpaMma — MocleloBaTeNbHOCTD
uncen. [Iporpamma paGoThl MaLIHHBI, MPeACTaBAeHHAs B BHIe TO-
cJIeloBATENbHOCTH UHCEN, BBOJUTCS H XPAHHTCS B 3alIOMHHAIOIIEM
yeTpoiicTBe MamuHEL. B mpouecce pelneHus sagaud KOMaHael Npo-
‘rpaMMBI [I00UYEPeHO BBIOUPAIOTCS] M3 3aNOMHHAIOIEro YCTPOHCTBA
aas wmenonHenust. BruGpanHas xomaupga paclind)poBBIBAETCS YCT-
poiicTBOM ympaBJeHHA MAallHHBE, KOTOpoe MONdeT B pasiHyHbIe
yaCcTH MAalllHHBl HEoOXONMMBIE CHrHAJEL, ofecneunBaloliie BEINOJI-
Henue nanHoi Komanasl. Kaxmas komanaa ykaselBaeT, Kakyio one-
pamuio JO/KHA BBHINONHATL MAaIllHHA MO 3TOH KOMAaHjIe, a TaKXKe
OTKYNa JOJKHBI OBITh B37ATH 4ncia JJs BHIIONHEHHS ONEPAaldH
Kylia foMKeH GBITh 3anucan peaynbrar. Bua onepanuyn ykassipaer-
csl ee HOMEPOM, HA3BIBAEMBIM KOLOM ONepamyH.

Hanpumep, Mosker OBHITb COCTaBJieHa KOMaHaa CJeAyiolero
BHaA:

) 01 ‘ 0015 ’ 0036 | 0224 l

Uncno 01 B Jepoit kierke o6o3Hadaer Koj onepauiu cioxe-
nns (o6euHO omepanus cioxkenus umeer xox 01). Yucna 0015
0036 o6o3nayaloT, UTO HY}KHO B3sTh NepBOE cllaraeMoe M3 siyei-
ku ¢ agpecom 0015, a Bropoe ciaraemoe M3 SIUEHKH C aJpecom
0036. Yucno 0224, sanucaHHOe B YeTBEPTOH KJeTKe KOMAaHJHI,
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0603HAYaeT, YTO Pe3yJIbTAT HYIKHO 3amicaTth B sUEHKY C aapecoM
0224. -

D10 nmpuMep TaK HA3LIBAEMOI TPexaJPecHoil KOMaH/bl; IoCie«
N0BAaTE/LHOCTh TAKMX KOMAHJ COCTABJSAET MporpaMmy paboTel Ma-
ILIHHEL

VYerpoiicTBo ynpaBiieHHsi MalMHBL o0ecrneyHBaer moc/enosa-
TEJNHHYIO BRIGOPKY KOMAHJI IPOTPAMMBI H BBIIOJHEHHE ITHX KOMAaHI
pasHYHBIME YaCTSIMH MalIHHBL

Upessbiyalino BaXKHBIM, C TOYKH 3PEHHsT TMPHHUHNA PaGOTHI
9MEKTPOHHEIX UH(POBLIX BLIYHCIHTENBLHLIX MAIIHH, SBJISETCA BO3-
MOKHOCTh ABTOMATHYECKOTO H3MEHeHHsl MOpPAAKa  BHINOJHEHH
KOMAaHJ TPOrpaMMbl B 3aBHCHMOCTH OT X0J1a BhIYHCAEHHiT. D10 ocy-
(IECTBJSIETCST TPH [OMOIIM CMeHHaJbHLIX KOMaHJ, HashbiBaeMbIX
KOMAHIAMH YCIOBHOTO MK Ge3yCc/TOBHOTO Mepexoaa.

Komanet nporpaMMel BEIMOMHSIOTCA MOAPAL A0 TeX Nop, noxa
He BCTPETHTCS KOMAHJA YCIOBHOrO Mepexoja Him KomaHfa Ges-
YCJIIOBHOrO NEpexosa.

Komauzga ycnoBHOTO mepexoja OCYIIECTBISET Nepexof K Toif
W MHOH KOMAaHJe NporpaMMEl B 3aBHCHMOCTH OT pe3yJbTara ofe-
pauuy, HanpAMep, B 3aBHCHMMOCTH OT TOro, Kakum Oyaer sHak pe-
3YIBLTATA ONEPALHH — MOJOMKHTENBLHBIM HIIH OTPHLATEIbHBIM,

Komanpga GesycyioBHoro nepexona ofecnednBaer nepexos K of-
peesieHHOH KOMAH/IE HEe3aBHCHMO OT KAKHX-MHO0 yCIOBHI.

Komanna ycmoBHOTO nepexoja MO3BOJSET NPOH3BECTH BHIGOP
TOTO HJIM MHOTO MPOJIOMKEHHS BHIUHCIACHUI B 3aBHCHMOCTH OT IlO-
JYUAILHXCA Pe3yJabTaToB, 4TO OOECHEYHBACT MOJIYI0 ABTOMATHY-
gocTh paborel Mamni. Kak H3aBecTHO, B npouecce CHIOMHBIX BRIYHC-
JICHUIT 4acTO NPUXOMUTCS PELlaTh BOMPOC, KAK BeCTH BLIUHCIEHHS
JATbIIE TIOCTe TOTO, KaK MOJYYHJIHM Té HJH HHBEE MPOMEKYTOUHbLIe
peayibTaThl. Beifop 3THX HanpasieHiii MOXKHO BO3JMOMKHTH HA Ma-
ITHHY, A5 Yero HeoOX0ANMOo MPeycMOTpeTh B porpaMme Hnposep-
Ky OnpeleneHHBX NPH3HAKOB Y MOJYHaIOUINXCs YHCeN] H MOCTABHTh
COOTRETCTBYIOLIHE KOMAaHAEI YCJIOBHOrO nepexona.

IIps momoln KoMaHm YCJoBHOTO nepexofa (mmn Ge3ycsOBHO-
ro mepexona) MOIKHO obecneunTh TaK)Ke MHOrOKPaTHOE MOBTOpe-
HHE ONpejeseHiblX YUacTKOB NPOrpaMMel IJs BLIMOMHEHUST OXHOMN
H TOi Ke MoCHefoBATeNLHOCTH ONepatiil Haf PasTHIHBEIMA HCXO/I-
HEIMH YHCAaMH, YTO TMO3BOJSET 3HAUNTENBHO COKPAIlaTh OOMIH
00BEM nporpamMM.

YCTPOHUCTBO 3JEKTPOHHBIX HH®POBBLIX MAINUH

PaccMOTpHM HEKOTOpHIe TeXHHYECKHE NPHHIMMBL yCTpoilcTBa
SNMEKTPOHHEIX UH(POBEIX MAIIHH.

B mammsax ABoHYHBE WH(PEl — HYJIb H €IHHANA — MpeCTaB-
JIFIOTCA BHICOKMM HJIH HH3KHM YPOBHEGM HAMpAMKEHHA JeKTpHue-
CKOro TOKa Ha onpepeneHHom mnposone. las toro uto6sr duxcnpo-
BaThb H COXPAHATH BO BPEMEHH ONpefeNeHHbe YPOBHH HaNPSKEeHHs,

1



B MAIIMHAX HCHNOJB3YIOT TPUITEPH, COCTOAMLUE W3 2 3JIeKTPOHHBIX
JaMn M TIOJYNPOBOAHHKOBBIX TPHOZOB H oOjajaioliiie CBOH-
CTBOM HAXOJHUTbCA B ABYX PA3IMYHBIX YCTOHUHBBIX COCTOAHUAX.

OpuH TPUITep HCMNONb3YeTCs AJs NpejiCTaB/IeHdss OJHOro pas-
psima aBouuHoro uucna. I'pynna U3 n-TpHITEpPOB, HCNOJAb3yeMas st
IpeACTaBJIeHHs f1-pPaspsiiHbIX JBOHYHBIX YHCEJ, HA3bIBAETCA Per-
crpom. Coemunsisa Mexay coboi TPHITephl B NOCIE/0BATENbHEIE Le-
NOYKH, NOJYYaloT CXeMbl CYETYHKOB, OCYLIECTBJAIOULHX CYET HM-
[yJbCOB, NMOC/E0BATENBHO NOCTYNAOUHEX HA BXOJ CXeMb,

KomOGuHanyeil CYeTYHKOB, PErHCTPOB H HEKOTOPBIX APYrux
SNEKTPOHHBIX CXEM MOXKHO MOJYYHTb CyMMaTOphl, T. € yCTpPOfCT-
Ba JUJIsl CJIOMKEHHS] W BhlUATAHAA ABOMUHBIX 4uces. Tax Kak omepa-
UMH YMHOXKEHUS W JeNeHUs CBOJAATCA K PAAY CJAOKEHHH A BBIUMTA-
HHl CO CABUIaMH, TO, HCMOJb3Ysl CXEMbl CYyMMAaropoB, PericTpoB H
CXeMBl JUJIsl CIBUTa, MOXHO NOJNYYHTh YCTPOHCTBA AJisl YMHOMKEHHA
YCTPOMCTBA ANA JeNeHHs Yucell.

ApudmerHyecKre yCTPOHCTBA MAUIMH BKJIIOYAKOT B Ce0s CXEMBI
JJIS1 CJIOKEHHs H BEIUATAHHA, a TaliKe YMHOMEHHs M JCJIeHHA JBO-
HYHBEIX UHCEJ M CXeMbl AJisi BBINOJHEHHS HEKOTOPBIX APYLHX One-
pauuii, a Takyke PerHcTpnl AJas NpHeMa HCXOAHLIX YHCel H peru-
CTPLI [JIs1 BblJa4YH Pe3yJibTara onepauim.

B snekTpoHHBIX UH(POBEIX MalIHHAX HCHOJB3YIOTCS OGBIYHO
BanoMHMHAIOLIME YCTPOHCTBA HBYX BH/OB: ONEPATUBHOE 3aMOMUHA-
‘[olllee YCTPOMCTBO H BHEIIHEEe 3aloMHHAIONEe YCTPOHCTBO.

OnepatHBHAA NaMATb 00eCNEYHBAET BHICOKYIO CKOPOCTb NpHEMa
A BBIAul OTAEJbHBIX YHCE] M0 J0boMy aipecy, HO KMeeT 0OhIY-
Ho HeGosibnioil o6bem (1000—4000 uucen).

BHelinee sanoMuHaollee YCTPOHCTBO (BHEIIHHA HAKOINHTEJb)
HMeeT OrPOMHYI0 €MKOCTb (COTHH THICSY M MMJUIHOHBI YHCET), HO
MOJKeT BbIIaBATh U PUHUMATEL YHCJAA TOJLKO GOJIBIIAMHE rpyanamim.

OnepaTHBHOE 3anoMHHAOLIee YCTPOHCTBO B rpouecce paGoTH
MalllMHbl BBIAET OTAENbHbIe KOMaH/Ibl, YHCla H NPHHAMAET pesyiib-
TaThl ONEpaudii H3 apapMeTHYECKOro yCTPOHCTBA C BBICOKOH CKO-
pOCTbIO. BHEMHHI HAKOMUTENb SIBASCTCH 110 CYLIECTBY pesepBoM
ONepaTHBHOTO 3aMOMHHAIOUIEro YCTPOHCTBA.

B npouecce BHUHCIEHRH Bce HeoOXoaumble ajis Gauxkaiimero
psila omepauuii AaHHbie 3a0jaroBpeMeHHO NEepPEeNHCHIBAIOTCS H3
BHEIIIHETO HAKONHTENA B ONEPATHBHOE 3aMOMHHAIOIIee yCTPOHCTBO,
a pesyJibTaThl BHIYHCJICHHH BBIBOAATCS M3 3TOTO YCTPOHCTBA BO
BHEIIHHI HAKOMHTE/b.

HauGonpniee pacnpocTpaHeHHe OOJNYYH/IH 3amOMHHAOILHE YCT-
poiicTBa, OCHOBAHHLIE Ha IICHOJNbL30BAHHHM MACHHTHOM 3amuch Ha
Jentax u GapaGaHaX, DOKPHITHIX TOHKUM CJoeM (PEppOMarHATHOrO
Matepraia. 3anuch H CUHTHIBAHHE JAHHEIX C MATHUTHEIX JIEHT U 0a-
pabaHOB OCYLIECTBJSETCH MPH MOMOILH 3JIEKTPOMArHATOB CHeEIH-
aJbHOil (POPMEI C O4YeHb HeOOJBbIIHM 3a30POM MEMCAY MOJIoCaMH.
Jlast sanucu eAMHAL KW HyJeil B 0OMOTKY 3anHChiBaloOUed rojioB-
KM TOJAI0TCS MMOYJIBCH ONpeAeNeHHOll NOJAPHOCTH, KOTOPEE Bhl-
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SHIBAIOT TOSIBJICHHE HA NOBEPXHOCTH JeHTH mian Gapafana Hamar-
HUYEHHBIX YYacTKoB (OTMETOK) COOTBETCTBYIOIIEH MovisApHOCTH.

[1pu cuMTHIBAHWH J@HHBIX B 0OMOTKE JIEKTPOMAarHuTa HHIYIH-
pyercst HanpsiKeHHe TOH WIH HHOH NOJSAPHOCTH B 3aBHCHMOCTH OT
MOJISIPHOCTH MATHHTHOH OTMETKH, MPOXOASLUeil B JAHHBIH MOMEHT.

-EmxocTb HeGosbLIIHX MATHHTHEIX GapabaHoB cocTasisier Hec-
KOJIbKO ThICSY JBOHYHBIX eJIHHHIL; eMKOCTh Goubinnx 6apabaHos n
MATHHTHBIX JEHT MOJKET ZOXOLHTh A0 MUJIHOHA IBOHYHEIX AHHUIL
JIOCTOMHCTBAMH MATHHTHBIX 3aMOMHHAIOLIHX YCTPOHCTB SBJSIOTCA
HAZIe)KHOCTh JeficTBHA, 6oJblIasi eMKOCTh M CHOCOOHOCTh K JUTH-
TenpHOMY coxpanennio nudopmanuy, HepocraTkom sTuX yCTpONCTR
SIBJISIETCS] CPABHUTENbHO HeOOobIIas CKOPOCTh PaboThHI.

OnepaTHBHEIE 3aMOMHHAIOLIHE YCTPOHCTBA MHOTHX MAallHH, B
yaCTHOCTH coperckoii mammuubsl «CTpena», MOCTPOEHBI Ha JeK-
TPOHHO-JIY4eBLIX TPYOKax.

SJTEKTPOHHO-JIY‘leBaﬁ 3anoMHHAaKIan prﬁKa Nno KOHCTPYKIHH
HanoOMHHAeT OOBIUHBI TEJEBH3HOHHBIN KHHECKOMN, B KOTOPOM BMe-
cTo (PJIIOOPECUHPYIONIEro 9KpaHa HAXOMHTCA ChenHalbHBI SKpan
13 JIHANEKTPHKA.

B 3aBHCHMOCTH OT CKOPOCTH Majalolllero notoka 3NeKTPOHOB B
Onpe/eNieHHOl TOUKe AHJIEKTPHUECKOro 3Kpana ofpasyercs moJo-
JKUTEJBHEIA W OTPHUATENbHBI 3apAL.

3apsa 0AHOrO 3HAKA COOTBETCTBYET 3aNHCH ENHHHULUBI, a 3apsn
NMPOTHRONOJNOIKHONO 3HAKA COOTBETCTBYET 3amucH Hyns. Jlnamexr-
puK ofjajaeT CBOACTBOM COXPaHATH 3apsibl Oonee HIH MeHee
JUIHTEJILHOE BPEMsl, UTO HCHONB3YeTCs JUIsS XPaHeHHs 3anHCaHHOK
HH(pOpMAaIIHH,

B 3anoMHHAIOMHAX YCTPONCTBAX HA SJEKTPOHHO-NYYeBLIX TPYyO-
Kax Kamnas TpyOKa CIYIKUT IJs 3aMOMHHAHHS OAHOrO pa3psiaa
JIBOHUHOTO YHCJ4, 4 KOJNHYECTBO TPYOOK B YCTPOWCTBEe PaBHO KO-
JIUYECTBY pa3psiaoB B UHCIE.

EMKOCTh TAKHX 3aMOMHUHAIOUIAX YCTPONCTB COCTaBl]fACT OOLIYHO
1024 unu 2048 unced. :

OCHOBHLIM JIOCTOHHCTBOM MOXOOHBIX 3aNOMHHAIONIMX CHCTEM
SIBJISIETCS BBHICOKASI CKOPOCTh PaGOTHL M BO3MOXKHOCTb 3aMHCHIBATE H
CYMTHIBATH YHCJA B JI0O0OM MOp#AJKe.

CuHTEIBAHHE JIAHHEIX OCYIIECTBIAETCS MyTeM HanpaBJeHHs
5MEKTPOHHOTO Jiyya B 3aJlaHHyl0 TOUKy 3Kpaua. Ecnm B manHOR
TouKe GBI MONOIKHTENbHEI 3apsj, To OH paspsaiKaercs u obpasy-
eT UMOYJLC onpenesenHoil nonsproct. Ecnu xe B manHHoi TOUKe
GBI 3apsil APYroro sHaKa, TO He NOABJASETCS HHKAKONO HMMyJibca.
I‘IERDCT&TKBMH BﬂeI{Tp(}HHU-J{yLIEBbIX 3ANMOMHHAIOIIHX CHCTEM S1B-
JIAIOTCS CJIOIKHOCTD YCTPOUCTB, HEOGXOMUMOCTE TOUHO{ crabuinaa-
WHH TMHTAIOMHX HANPsUKEHHH, CPaBHHTENbHO  HeGoMbINO CPOK
CHYXKOBl SNIEKTPOHHO-TY4eBEX TpyOoK. Ilostomy oTH CHCTEME! B
nocJeHAe TONEI NOJNYUalOT MeHbllee NpHMeHeHue.

OnuuM W3 HauGonee TEPCMNEKTHBHBIX THIOB 3aMOMWHAIOUINX
yCTPOCTB SNMEKTPOHHBIX IH(POBEIX MALIHH ABJIAIOTCA yCTpoicTBa
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Ha (PeppHTOBHIX MATHATHBIX CEepPACGUHHKAX C NPSAMOYrOJbHOH MeT-
Jei rucrepesuca. Kaxabli cepaeuHuK CHy:KHT A 3alOMHHAHHSA
O[iHOfi ABOMYHOIl LMHQPLL: Hyls Wix epuuuubl. OQHO HappaBjeHne
HaMarHHYMBaHUsl CepAeYHHKA COOTBETCIBYET 3amHCH HyJs, a Jpy-
roe — eaudHUel. CepaeyHHKH [POHH3AaHBl [POBOLAMH, NpeAcTal-
JAOWHMH CO00H 0OMOTKHM AJs MepeMarHHYMBaHHA CEPAeYHHKOB.
Ilpn nomoly STHX NPOBOXOB [POU3BOAMTCS 3alHChL H CUMThHIBAHHE
3aliHCaHrHoH uHpOPMALHH,

3anomuHalole ycTpoiicTBa Ha MarHHTHBIX CePACUHHKAX OYeHb
OLICTPO NEHCTBYIOT W NO3BOJSIOT NPOH3BOAMTH 3a0HCh H BLIOOPKY,
gices B JI000OM NopanKe.

MarniTHbIE CepARYHHKE MMEIoT HeGoubLIne pasmepsl (1—5 mm
B JAHaMeTpe). 3anoMHHAIOIIHE YCTPOHCTBA Ha MarHMTHBIX cepiaed-

| HHKax HCHOJb3YITCA B KayecTBe ONEPATHBHOH namsTd pasinyHoi
eMmiocTu: 512, 1024, 2048 n 4096 uucen.

B 91eKTPOHHBIX LUHU(POBBIX MAllMHAX NPHMEHAIOTCH elle 3aro-
MIHAIOULHE YCTPOHCTBA Ha nepdosiedTax u nepioxkaprax. ITH ycr-
policTBa CIy»Kar AJf BBOAA HCXOLHOH uu(opmauup a0 nporpam-
Mbl paGoTel B mMalnuny. [(BoHYHBle 4yMCa 3anHCLIBAIOTCA HA JAJIHH-
HbiX OyMaKHBEIX WIM LEMIYJIOHAHBIX JeHTax (oepdodedTax) Hin
Ha CTAHAAPTHBIX KycKax KaproHa (nepoxaprax) B BHAE CHCTEMbI
OTBEpPCTHIl, pacnojolKeHHbIX B onpejeiexHHom nopsiake. Hannune
OTBEPCTHS] B ONPEAGNEHHOH MO3HUHH COOTBETCTBYET 3allHCH eii-
HULBL, @ OTCYTCTBHE OTBEPCTHA — 3aMHCH HYJIS.

Hanecenne naHuklx Ha neptoKapthl uin nep(osieHTr ocyLie-
CTBAAGTCSH ONEPATOPAMH NPH NOMOLLH CHEeHHANbHLIX MpHOOPOB —
fiep(oparopos.

lipu BBoAe mep(oKapt ujad JEHT C 3anHCaHHBIMK HA HHX Aai-
HLIMH B M:’lllIH}[y OHH OULYyNBIBAIOTCH crefgyHalbHbIMHY LIETOYKAMH,
KOTOpPBIE B CJAYYae HAJNHYMS OTBEPCTHI 3aMbIKAIOT JIEKTPHYECKHE
KOHTAKTHl H NOCBLIAIOT UMOYJLCLI TOKA,

Pesynbratel pellleHHs 3ajjau apromartayeckn opobHBaiorcs ma-
wHHOU Ha nepdokapIax HiH nepdoneHTax, ¢ KOTOPbIX 3aTeM cle-
IHaNLHOE Nevaralollee YCTPOHCTBO NeyaTaer ux B 00buHOM LH(poO-
BOM BHJE Ha JIHCTAX OymarH.

[linpokoe npuMeHeilHe B 3JEKTPOHHLIX UH(POBHIX MalUIHHAX B
Hacrosiiee Bp{:MH HMEIoT HOleIlpDBOILHI{KUBbIC AHOOBEL H Tpll{)}lbb
TPaH3ucTophl. JLOCTOMHCTBAMY NOJYNPOBOAHHKOBBLIX NHOLOB H TPH-
Q0B ABNATCA BeCbMa MaJble rabapHThl, He3HAYHTENbHOE NOTPe-
OJicHHE 3HEPrHH, BBICOKAS MexaHuyeckKad NPOYHOCTb, JONTOBEY-
HocTb. [loynpoBogHHKOBBEIe NpUOOPLEl B DPUHLHENE NOJKHBL 00J14-
[aTb BLICOKOH HAJEXKHOCTbIO, O/AHAKO B HACTOfLIEE BpeMs B CBA3M
¢ HEAOCTATKAMH TEXHOJOIHMH 3TH NpHOOPBI TAKOH HaAEKHOCTLIO
ele He 00J1aJaloT.

HauGoaee coBeplieHHON MALIHHONH DO CBOHM JIOTHYECKHM H Tex-
HHYECKUM MPHUHUHIAM H MATEMATHUECKAM BO3MOXKHOCTSIM B HauleH
crpade apasercs Mauraa BACM (ObicTpomeiicTByiOMIAd SNEKTPOH-
Has cyeTHas MalluHa), cospannas B 1953 rogy B Axagemun Hayx
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CCCP non pykosoacreom I'epos Comuanucruyeckoro Tpyaa aka-
nemuxa C. A. JleGenera.

B3OCM pabotaer co ckopoctsio 10 000 apnqmemqecr{ax onepa-
LUl B CEKYHAY H ONEpPHPYeT C ABOMYHEIMH YHCAAMII, KOTOPEIE COOT-
BETCTBYIOT NPHOMHSHTENbHO AEBATHPA3PSIAHBIM JIECATHYHBIM UHC-
Jgam.

OnepatuBHOe 3amMOMHHAOLIEE YCTPOHCTBO MMEET eMKOCTh
2048 yncen m mocTpoeHO HA (PEPPHTOBHIX CepAeUHHKAX. BHeIUHWi
uHakonutenb BOCM nocTpoen Ha MATHHTHOH JIEHTE M COCTOHT H3
ueTnIpex - MaruutopoHnos ¢ obmei emroctbio 120 000 uucen. Kpome
Toro, B MamnHe BACM nmMeercs HaKONMHTENL HA MarHuTHOM Gapa-
6ane emkoctbio B 5000 unceq. BACM umeer oxono 5000 SJEKTPOi-
HBIX JlaMI,

D(pHeKTHBHO MPHMEHSAETCS B Psifie HAYUHBIX YUPENKISHHIT HALIe
CTpaHbl JE€KTPOHHASI UM(poBaa BHUHCIAHTENbHAas MamuHa «Crpe-
na», cospannas B 1953 rony mox pykosoncrsom [epos Coumadnn-
cruueckoro Tpyna IO. §l. Basuneeckoro. 3ta mainnna obnanaer
BBICOKOH MPOH3BOAUTENBHOCTBIO NPH PEIleHHN CI0XKHBIK i GONbIIHX
no o6bemy BhyncHennit 3anau. Ona somoanser 2000—3000 apud-
MEeTHUECKHX ONepaludii B CeKVHIY.

OmnepatuBHoe 3amoMuHAIONIEe YCTPOHCTBO MALIMHBEI TOCTPOEHO
Ha 3JEeKTPOHHO-NTYYeBbIX TPyOKax u HMeeT eMmMKocTe 2047 yucedn
(nn komanm),

Mammuna onepupyer ¢ 10—11- paSPHJ.'(HbIMH JeCHATHYHBIMH YHC-
JaMH.

Buemmunit wagonurens emxocrbio 200 000 uucen mocrpoen Ha
HPOKoH MarnutHol Jente. Mammna «Crpenas umeer oxoso 6000
9JIEKTPOHHAIX JTaMIl.

Ha pucynke 2 mokasam BHeITHHI BHI SMCKTPOHHON UH(POBOIT
BLIYHCJIUTEILHON MauUIMHE «Ypan», cosnanuoii B 1954 ropy mox
pyxoBojacTBom umkenepa b. M. Pawmeesa.

Ota MallHHa OTHOCHTCA K KIacCy MajbiXx MAIlHH YHHUBEpCAlh-
HOPO Has3HAUeHAA M NpeJHasHaueHa JJIA HCNOJNb30BAHHS B HAaYUHO-
HCC/ICJIOBATENLCKHX HHCTHTYTaX, KOHCTPYKTOPCKHX GI0pO, Ha 3aBO-
J1aX, B BEICHIAX yueOHBLIX 3aBEJICHAAX U B IPYTHX YUPEXKICHHSX, CBSI-
3aHHBIX C BHINOJHEHHEM PAasIHUHLIX BEIYHCIHTENLHBIX pabor.

Mamnna onepupyer ¢ DBOWIHEIMH UHCIAMH, KOTOPEIE COOTBET-
cTBYIOT TpuGaHanTensHo 10-paspsiiHBIM NEecATHUHEIM YHCIAM, H
UMeeT cKopocTh paboTel npubnuauTenbro 50 apudmernueckux one-
palmii B CeKyHay.

- OnepaTHBHOE 3aN0OMHUHAOLIEE YCTPOHCTRBO eMKocThio B 1024 une-
J1a IOCTPOEHO HAa MarauTHOM GapaGane. Buemuuit nakonuresns ume-
er emkocth B 40000 uncen u MOCTPOEH C MCIOJNB3OBAHUEM Y3KOIT
MAarHuTHON JIEHTHL

Mamuua «Ypany umeer 800 anexrpounsix samn u 3000 moamy-
NPOBOAHKKOBEIX BHINpaMuATeneil (muomos). ITorpebnsemas wmonr-
HocTh cocraBnser 8 kgr. Mamnua co6pana Ha ofiHol cToilKe; Tocpe-
JHHE CTOMKH pacrnojoxen NyJbT ynpasienus. Pagom Buaner ycr-
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poiicTBa /15 BBOJA NAHHEIX B MAlIHHY U BHIBOAA PE3y/ILTATOB. Bes
MAUIMHA MOKET OBITh Pa3MelleHa B KOMHATe miouiaanio 60 4%

Ha pucyuke 3 mokasana MajoraGapuTHas yHHUBepcaJbHad
9JIeKTPoHHAs UH(POBAA BBIUHCIHTENbHA MAalIHHA M-3, cosnam-
Haf [NOJ pPYKOBOJACTBOM 4JEHa-KOppecnoHaeHTa AH CCCP,
H. C. Bpyka.

Puc. 3. Daexrponnas undpoeas BeUHCAATEALHAn mMaumiHa M-3.

M-3 npennasnavena A/s BBIMOJHEHHA WIHPOKOTro Kpyra Mare-
MATHYECKHX BBHIYACIEHHMII CPaBHUTENbHO HeGosnbuioro odsema. [lo-
CTOHMHCTBAMM MalHHBI fBJSIIOTCS HeOosbluHe rabapuThl, NpocToTa

_9KCINTyaTalBH, HEeBBICOKAA CTOHMOCTD.

Mamuna napanienbioro aeiicrsus onepupyer ¢ 30-paspaanb-
MH ABONYHBIMM uHcaamu (31-if paspsan siBasieTCs paspanoM sHaka
upc/a), YTo COOTBETCTBYET ACBATHPA3PAAHLIM NeCATHUHBIM THCIAM.

Mammga nMeeT ofHO 3amoMHHAloOUIee YCTPOiiCcTBO HAa MarHuT-
Hom GapaGane emKocTbio 2048 uucen WiM KOMaHA W BHINOJNHAET
30 monnbix apudmMeTHyecKHX onepaunit B cexynay. K mamnne Mox-
HO TNOJKJIGUATHL 3aMoMpHalomee yCTpoHCTBO Ha MAariuTHEIX cep-
JCUHHKAX; MPH 3TOM BO3MOXKHO NOBBILICHHE CKOPOCTH PaboTHl A0
1500 onepaiuit B CeKyHAIY.

B maunne M-3 ncnonb3yerca AByXaApecHas CHCTeMa KOMAN,
npy KOTOPOH Ka)kjas KomMaH[Aa COCTOHT M3 Koja OnepauuH u ABYX
a/1pecoB uuced.

Iaa pasmeulenust mMamnnsl M-3 aocraToyHa naowiaib 30—
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40 % Maumuna nameer 770 snekrponusix jamn u 3000 KynpoKCHBIX
auoznoB. [lorpeGisieman mMowHocTh cocrasiser 10 K6r.

Ilpumepom coBpeMeHHOI 3apy0eKHOH BLIYHCIUTENbHOH MaUIH-
Hbl ILHPOKOrO NPHMEHEHHS MOET CJYXKHTb Ma/ias JeKTPOHHaS
BLIUMCIMTENbHAA MallMHA C MarkdTHbiM Gapabanom I'amma-3b
(panuysckoit pupmbl By (puc. 4).

Jra MallHHA [pejHa3HayeHa /i BEINOJHeHHs pa3Hoo0pas-
HBEIX TPYJOEMKHX HayYHO-TEXHHYECKHX H KOMMEPUCCKHX BbIYHCIIH-
TeJIbHLIX padoT.

Mamnna onepupyer ¢ 12-paspsaaubiMi AECATHYHBIME YHCIAMH,
npejcTaBJeHHLIMH B TAK HA3LIBaeMoH JBOMYHO-JECATHYHOH CHCTE-
ME CUHCJ/ICHHH; NPH 3TOM JAJA [pejcTaBjeHda Kaz{ioro 4yucja uc-
fonb3yercss 48 NBOMYHBIX pa3psiioB.

Koa koMaHab! MalliHbBl OAHOAAPECHBIH; Ka)Kaas KoMaHAa co-
JEPHCHT JiBA OCHOBHBIX 3JIeMEHTA: KOJ onepauup M ajpec 4ucia,
yH44CTBYIOLIEro B onepalHH.

Mamuna Tamma-3b soimosnsier B cpeadem 400—500 apud-
METHYECKHX ONlepauiii B CeKyHY.

B KxayecrBe 3anOMHHAIOUIEro YCTPONiCTBA HCHOJb3yeTcs Mar-
HHMTHLIH Dapabal eMKocThIO 8192 1%-paspaiHbiX AeCATHYHEIX YHCE,
iy 24 576 xomaun. B mawmude 1amma-35  ucnonbsyercs 800
[1a/IbYHKOBBIX AEKTPOHHBIX JaMIl BCEro JHULIb ABYX THOOB — [EeH-
TOJ H Jy4yeBoii Terpod, a Taioxe A0 7000 repmaHHeBHIX AHOLOB.

ITpumenere neGOMBIIOTO KOJNHYECTBA JaMn H HaJeXKHBIX dJeKs
TPOMEXAHHUYECKHX YCTPOHCTB CYLIECTBEHHO OOnerdaer o0CayXKHBa-
Hiie MalluHbl B O0ECeYHBACT BBICOKYIO HalEXKHOCTb ee padoThl
[lo nauusiM DHPM, SKCONYATBPYIOWHX 3TH MAaIIXHE, YCTPOHCTBA
He TpedyioT MONOAHATENBHON HaJajKi Nocje BKIIOUeHHs MallHHbI
Juist padotel, 979 BpeMenn padoTH MALIHHBI MCNOJB3YeTCH Hemo-
CPeACTBeHHO JUIA pewends 3afay M Jauiib 3% — Ha npoBeneHde
upoduiakrayeckux pabor (1 paGounit geHs B 2 Mecsina unu 1,2
Yaca B Hegeno). Mawuny oGcny)XHBalOT GAHH ONEpPatop H OJHH
TEXHHK.

MairHa nuTAaeTCA OT CeTH NepPEeMeHHOIO TOKAa HanpsiKeHHeM
220 6 ¢ vacroro# 40—G60 ey; noTpedasemMas MOLLHOCTL — 3 KBT.

Pasmeps! cTOHKH MalUMHB, HA KOTOPO cobpada sjeKTpoHHasA
anpaparypa: pauda — 1,4 x, wupuda — 0,67 m, Boicota — 1,6 M;
Bec — 8UU «e,

Croiika umeer 32 peiaBIKiIbIe |2-1aMIOBBIC SUCHKH, KOHCTPYK-
UHs KOTOPLIX NO3BOJSET IPOHIBOAHTL NPOBEPKY JEMEHTOB CXEMBI

. 0pn padoTe MALUHHBL.

MPUMEHEHUE 3JEKTPOHHDBIX BbIYHCHAMTEJLHLIX MALUHH
JJIST MATEMATHHECKHUX BBIMHCIAEHHWA

COBPE“‘IE‘HHB{@ TeHACHUNH PAa3BUTHA HaYKH B TCXHUKH XapakTte-
pH3YIOTCA BCE OOJBITHM MPHMEHEHHEM CJIOJKHBIX MaTeMaTHYECKHX
METONOB HCCNEA0BaHUsA Pas/JHYHBIX TPOLECCOB. Ocoberno donbinoe
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aHaueHHe MMEIOT MaTeMATHUECKHe MEeTOJBl B TeOpeTHueckol Qusu-
Ke W XHMHH, a3pOAHHAMHKE M ra3oBoii JHHAMHKE, TEOPETHIECKOH
PaaHoaJeKTPOHHKE, ONTHKE, aCTPOHOMHH H PAAE APYrUX HayK.

Pe3yJibTaThl TEOPETHYECKHX H IKCIEPHMEHTAJbHBIX HCCIE0Ba-
HAll B PA3AYHBIX OONACTAX HAYKH MPHUBOAAT K CIOKHLIM MareMa-
tHuecknM (OpMynaM, MpeaCcTaBJsTiolHM €000 3aKOHOMEPHOCTH
H3yuaemblX SIBAEHHH W XapaKTepH3YIOUIHM CBSI3H MENAY OTAG/ID-
HBIMH (PU3HYECKHMH TapaMeTpaMH.

JLonst u3yueHus CJAONKHBIX SIBJICHHIT NPUMEHSCTCS CIIOJKHbIH MaTe-
MaTHuecKnii anmapart Teopuu nu(epeHIHANbHbIX YPaBHEHHH, Ma-
TeMaTHYecKOll CTATHCTHKH, (YHKIHOHAJILHOrO aHalHu3a M JPYrux
pasnenoB MareMaTukd. Tak Kak noJyuaioniuecs ypaBHEHH:T Tpebo-
BAJTH, KAK TIPABHJIO, OTPOMHOrO 00beMa BBIYHCITHTENbHO PaGoTH,
To 3ajadeil ucchaegoBatenell — (pH3UKOB, MaTEeMAaTHKOB M JIPYriuX
YUEHBIX — /10 MOCJEIHEr0 BPEeMEHH SIBASJIOCH He TONhKO HaXOikKIe-
HHe MaTeMaTHUYecKHx (POpMyJ, ONMHUCHIBAIOMINX NAHHOE ABJEHAE, HO
¥ H3BICKANWE Croco0OB, MO3BOJSIONIEX PEIIHTh 3TH YPaBHEHHs B
npuemnembie cpokn. OGEYHO 3TO TpedoBaso YIPOLICHHS MOJYYeH-
HBIX YPABHEHHI 32 CUET BBEACHHS NOMOJHUTENbHBIX YIPOIIAIOUINX
NpeanoNoKenuil, npeHeGpeskenns BTOpOCTeNeHHbIME (D aKTopamMu
W T. M., UTO NPUBOAMIO K NOHIKEHHIO TOYHOCTH aHannsza u obecme-
YHBANO BO3MOKHOCTh B JyYIleM cilydae MPaBHIbHO OLCHHUTH Ka-
YECTREHHYIO CTOPOHY H3YYaeMoro fBJEHHS.

[TpuMeHenHe 3MEKTPOHHBIX BEIYHCIHTENBHBIX MAIIHH TO3BOJSET
BeChMa TOYHO W B KOPOTKHE CPOKH OCYILECTBAATH PEINEHHE Ypea-
BbIYAHO CNMOJKHEIX MaTeMaTHYeCKHX 3a4ay, YTO OTKPLIBAeT HOBHIE
BO3MOXXHOCTH TS TPUMEHEHHS TOUHBIX H MOIIHBIX MaTeMaTHYCCKHX
MeronoB ucclenoBatufi. TONbKO ¢ MOABIEHHEM 3JIEKTPOHHLIX BHI-
YHCJINTELHBIX MAalliH OTPOMHBIH, HAKONJIEHHBII B TeUeHHe ITH-
TeJNLHOrO MepPHOAa PAa3BHTHA HAYKH, 3anac MaTeMaTHYECKHX 3HaHHUM
noNyyaer NpakTHUeCKHH BBIXOA NS PellleHHss KOHKPeTHHIX 3ajxad
HAYKH, TeXHHKH W 3KOHOMHKH. B obecneueHny BO3MOKHOCTH Mpak-
THYECKOro MCMOJb30BAHHS CO3aHHBIX HAYKOH MAaTeMaTHUECKHX Me-
TONOB W TEOPHIi COCTOHT OJHO M3 BAZKHBIX 3HAUCHHIH SJEKTPOHHBIX
BHIYHCTATENLHBIX MaIHH,

DneKTPOHHBE UH(POBBIE BEYHCIHTENbHEIE MANIHHEL TPHMEHS:-
iorca B o6sacTH AHepHOH (DUSHKH M TEXHHKH LIS PACYETOB ATOM-
HBIX PeakTOpOB, MPOLECCOB NPOHNKHOBEHHST HEHTPOHOB Yepe3 HEKo-
TOpBIE CPeNbl, IJ15 HCCHAEN0BAHHS MPHPOLEl NEeMEHTAPHBIX YaCTHIL
H KOCMHYECKOro H3JyHeHHs H PEIIeHHs APYTHX BOMPOCOB.

ITprveHenne SJeKTPOHHKIX BBIYHCIHTENBHEIX MALIHH B s11ePHOIH
TEXHHKe MO03BON’AET B 3HAUMTENLHOH CTeNeHH 3aMEeHATh 3KCIepH-
MeHTaNbHBle paboThl pacyeTaMy Ha MAalIHHAX, YTO MPUBOLHT K OT-
POMHO# SKOHOMHH MaTepHaJIbHBIX CPEJCTE H BpPeMeHR NpH co3ja-
HUH aTOMHEIX YCTaHOBOK.

IlpuMerenre 3/1€KTPOHHBIX BEIYHCAHTENBHEIX MAINHH *B peax-
THBHOH TeXHHKe TaKKe JIaeT KOJIOCCANbHEI IKOHOMHUYECKHil 3(-
(exr. Ha anekTpoHHbIX HH(POBBIX MALIHHAX NPOH3BOASTCS HHIKE-

20



HEDHBEIE pacyeThl pasjiHYHBIX BAPHAHTOB KOHCTPYKUHII CaMOJETOB,
PaKeT W HX CHCTEM aBTOMATHYECKOIO YIPaBJeHHA M OCYLIEeCTBJALT-
csl BBIOOD ONTUMAJBHEIX 3HAUEHHN KOHCTPYKTHBHBIX  Hapamer-
poB. MallHHbl N03BOJISIOT GBICTPO U TOUHO PEIIaTh CJHOXKHBIE YpPaB-
HEeHHs JUIS Pas3iMuHbIX TPACKTOPHH ABMIKEHH#A, PACCYMTBIBATH Xa-
PAKTePHCTHKM CONPOTHBJIEHHA BO3[YyXa H YCTOHYHBOCTH ABHIKEHHS.
Tak, tpaekropusa ABH)KeHHsi CHAapsiAa pPacCYNTHIBAETCS MAaIIHHOH
34 HECKOJIbKO CeKyHH, T. e. OblcTpee, ueM JIETHT CaM CHapsi.

Ha ocHose TillaTeqbHO pacCYUTAHHBIX XaPAKTEPUCTHK H3TOTOB-
JISIETCS annapaTtypa aBTOMATHYECKOro ynpapJeHHsl CaMOJIETOM HJTH
paKeToli, KOTopas A0 NOCTAHOBKH Ha OOBEKT MOXKeT OLITh HCMKITA-
Ha B pabouem pexiMe B 1a00pPaTOPHBIX YCJIOBHAX C MNOMOLLBLIO
9JIEKTPOHHBIX BBIYHC/AHTEJNBHBIX MALIHH HENPEepBIBHOTO JAEHCTBHA.
Or1a MalliHa MOAEJHPYET B BHAE COOTBETCTBYIOUIMX ypaBHEHHI
poLecc ABHIKEHHsI caMmoJieTa HJH paKeThl B BOSAyXe W MOAAer
HEeOoOXOAHMbIE CHTHAJBI HA HCNBITHIBAEMYIO anmaparypy ynpasie-
HHUA, KOTOpas 10JiKHA pearupoBaTh HA TH CHCHAJEL TAKHM XKe 06-
pasoM, Kak ecju Obl oHa Haxojauyach B peaibHoM nodgere. IToxo6-
HOE MOJIeJIMPOBAHHE M03BOJISeT B 3HAUNTEJNbHOH CTeNeHH YTOUHHTH
XapaKTepPHCTHKH annapaTypbl ynpagjeHnnss H NOCTaBHTh HA CaMOJIET
Wil paKery AJs NeliCTBHTeNbHBIX HATYPHEIX HCIBITaHUH Gosee MJn
MeHee oTpaboTaHHYIO anmapatypy ynpaBJeHHsi U TeM CaMbIM CO-
KpaTHTb 00bEM HATYPHBIX MCIBITAHHH,

DJIEKTPOHHBIE BbIYUCIHTENbHbIE MAalIHHBL O3BOJSIOT JOCTa-
TOYHO TOYHO PACCUHTHIBATH PEeXKHMBEI PabOTHl CJIOXKHLIX IHEPreTH-
YeCKHX CHCTeM, pasjiHYHBIX HHMKEHePHBIX COOPYKEeHHH, IpPOIeCcCHl
pAacIpOCTPAHEHHs PaAHOBOJIH, B3PLIBHLIX U YAAPHLIX BOJIH, pas/iay-
HBI@ ONTHUYECKHE i akycTHueckue siienusi. [lepeuncnenne oGnacreii
NpHMEHeHHs SJEKTPOHHBIX BBIUACAHTENBHBIX MallHH 0003HaYao
Obl mpocTo nepeyncieHHe Bcex o6jacTeidl COBPEMEHHOH HayKu H
TexHuKH. OcoOblil Xapakrep HOCAT PAacueThl, CBSI3aHHEIE ¢ MPOrHO-
30M Morojbl. Manuibl NO3BOJSIOT B TEUEHHE HECKOJNbKHX MHUHYT
o6pabaTeiBaTh AaHHble 0 COCTOAHHH aTMOC(EpHl, rnojydyaemble OT
CeTH METeOPOJOrHYeCKHX CTAHIHH, PACCUHTHIBATD M0 COELHATLHBIM
hopmysaMm moJisi faBaeHuid B ABHIKEHUE BO3AYIIHBIX MACC H AaBaTh
MPOrHO3El MOrOJLl HA CYTKH BrEpel.

Dosplioe anaueHne HMEIOT 3JEKTPOHHBIE IH(POBLIE BEIYHCITH-
TeJIbHBIE MALIAHBL /15l COCTaBJIEHHs PA3JMYHBIX MaTeMaTHYECKHX
rabauil. [Ipumenenne MallHH NO3BOJISET Pe3KO YCKOPHTb M yBeJH-
4iTh BBUIYCK TAOJIMIL H MOBHICUTh HX TCUHOCTH, BMeECTO einHHUHBIX
TaOMEL OTACNBHBIX MATeMATHUECKHX (DYHKIH{ BO3MOMKEH €XKeroj-
HbIH MaCCOBLIH BHINYCK COTeH TAaGJHI, Y4TO MO3BOJHT CO34aTh MOJ-
HEIE B TOYHBIE TAG/AHLLI BCEX OCHOBHBIX CENHAJNBHBEIX (DYHKIHi He
TOJBKO OJHOTO, HO M HecKosbKux nepemeHuslx. Tak, Hanpumep, Ha
matwune BOCM rabnuue: unrerpaios dpenens, cogepkatiue 50000
3HAueHHH, pacCYNTAHBl BCEro 3a OAMH Yac paboThl MawmuHHL, Jasa
BLINOJIHEHHA 9TOH paboThl BPY4YHYIO MOTPeOOBaNOCh Gkl HECKOJIBKO
JierT paGoTbl BHIYHCJAUTE/ICH HAa HACTOJBHBLIX CYUETHBIX MallUMHAX,
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OneKTpoHHbe HH(POBbIE BBMHCIAHTE/NbHbIE MalIKHbLI BeCbMa
9(heKTHBHO MPHMEHSIOTCH /IS MacCoBOi obpaboTKH pPas3nHIHBIX
SKCTIepHMEeHTaNbHEIX JaHHbiX. Tak, HanpuMmep, Kak H3BECTHO H3
[eyart, pesyabTaTel HAGMIOACHHH W H3MEPEHHH, IojyuiaeMble NpH
3anyckax COBETCKHX HCKYCCTBEHHBIX CIyTHHKOB 3emuiH, oGpaba-
roisanics B CCCP ¢ moMouibio 3/1eKTPOHHBIX HHA(POBBIX MAIIHH.
TIpu 5TOM MOJyHAIHCh HEOBXOAUMBIE XaPAKTEPHCTHKH OPOHT CnyT-
HUKOB M BLIPA0ATHIBAIHCH TOYHbLIE MPOrHO3BI ABHXEHHA, NO3BOTHB-
HIfe BeCcTH HAGJIOAEHHST ONTHYECKHMH I PaJHOTEXHHYCCKHMH Cpea-
CTBaMH.

NPUMEHEHHWE 3JIEKTPOHHBIX U MOPOBBIX MAWMUH B OBJACTH
3KOHOMHKH W YIIPABJIEHUS

B nocneaiue nofel JeKTPOHHBIE UH(ppoBLIe MAUIHHBI OONyYa-
for Bee GoJbliiee MPHMEHEHHE /1St 3KOHOMHUECKHX PACcueToB B 00«
JIACTH MIIAHUPOBAHUS, yyera, CTATHCTHKH H A MEXaHH3AIHH an-
MHHICTPATHBHO-yIIpaBlieHyeckoil paborsl. [Iprvernente MamuH B
9THX 0614CTAX MO3BoMseT ObicTpo H Gesowmmnoouiio o6pabdaTeBaTh
orpoMHBI 06BeM nu(OpMaLuY, CBI3aHHOR ¢ paboToil NpeANpUsTHI
WIH uX 00BeANHEHUH, CBOGBPEMEHHO W NPABHJILHO pearHpoBaTh Ha
Te WY HHLIE H3MEHeHHd B Xole paboThl, UTO MPHBOAHUT K MOBLILIE-
HHIO ONepaTHBHOCTH PYKOBOACTBA M COKPALEHHIO KOITHYECTBA Pa-
GoTHHKOB AAMAHHCTPATIBHO-YNpPaB/ACHUECKOro anmnapara. '

SnexTponHble NH(POBLE MALIKHEL HCTONLIYIOTCS [MIA PACUeToB

" 3apaGoTHON MNATH, ydera 3anacoB, COCTABNEHHA HAaKIAAHBIX, OTHE-

!

]

TOB, COCTABNEHHS FPa(pHKOB 3arpyskd MPOU3BOACTBA i1 HCMONB30-
panus pabGoueii cuabl u T. A HeoOxonumble nporpaMMer paGoThl
COCTABJIAIOTCS 3apaHee W BBOJASTCSH B MalIMHEL B TOProBeIX mpet-
NPUATHAX ACKTDOHHBIE MAIIMHBI HCHONB3YIOTCH /s ydeTa 3aka-
3aHHBIX, NPOTAHHBIX H HAXOJALIMXCHA B HAJHYHM TOBAPOB, JJisl aHa-
Jin3a moTpedHocTel B TOBAPAX M BO3MOMKHOCTEH KX peaimsauHu H
MJIaruPOBAHMS NMOCTABKH TOBAPOB B 3ABHCHMOCTH OT CIpoca.

HckniouutenibHoe 3HAUCHHe MMEIOT —3J1eKTPoHHble HH(POBHIE
MalIHHLL U1 aBTOMATH3AUMH MPOIECCoB yyeta H CHaOXKeHusi B
KPYMHLIX CHCTeMax, Kakoif sBjsiercs, HampuMmep, CHCTeMa Mare-
PHAJNBHO-TEXHHYECKOTO CHAOMXKeHHs] SKOHOMHUYECKHX PAHOHOB HJIH
cucrema cHaGxeHns apMun U (aora.

B coBpemenHbIX ycnoBHAX, 6narogaps BLICOKOMY PA3BHTHIO TEX-
HAKH, HAJINYNIO MHPOKHX M PA3BeTBIEHHBIX CBA3EH MEXIY npe-
OpUSITHAMH B NPOMECCe MPOW3BOJCTBA, pellaioliee 3HAUeHHe JLis
HopMasibioro (YHKIUOHUPOBAHUS NPEANPHATHH HMEeT MNpaBWilb-
Has B YeTKasl OPraHu3alus MATEPHANBHO-TeXHHIeCKOro cHa0KeHus,
cTporoe cobMoIeHHe CPOKOB H HOMEHKJIATYPHL B3aHMHEIX NOCTABOK
chiphbsi, nonyhaGpHKaTOB W TOTOBBIX H3JIENHH,

DKOHOMUYECKOE NJAAHHPOBAHHE B MaclITabax KOHOMHYECKHX
paiionoB, a Tem Gosiee B Maciutabe CrpaHH, npeicraBaser coboi
ype3BEUAiHO TPYAHYIO 3anauy, TpeOyioumlylo yuera ¥ COriacosa-
HUf Mex<iy coDoH OrpOMHOro KOJIMYECTBAa PAa3IMUHBIX JauHBIX MO
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MHOTHM OTpacniM NnpoMmblliieHHocTd. HMenonbayemslit nmpu aTom Me-
TOJ| MOCJIEJOBATeNbHBIX NPUOIMIKEHHIH, 3aKII0YAONINIHCS B MHOTO-
KPATHOM IiepecyeTe OTAeNbHbIX NOKa3aTeseil ¢ HeNblo HX B3aHMHOI
YBSI3KH, ABJSETCS BechMa TPYAOEMKHM H NPHBOAUT K GONbLIAM 34-
TsKKaM B otpaborke miaHoB. IlnaHel npu 31oM B 3HAUYUTENLHOH
Mepe TepsioT CBOI0 HEHHOCTb, TaK KaK HCXOJAHLIE AaHHBIE, Ha KO-
TOPBHIX OHH MOCTPOCHEI, YCTAPEBAIOT I He OTPAaKalT PeasbHOro no-
JIOKEeHHSI.

Kpowme Ttoro, snaunTesbnyio TPYAHOCTh B 3TOM Jiefie MPEeacTan-
JISIET M HEeMOCPEACTBEHHLIH npoiecc cfopa W CHCTEMATH3alHH Or-
POMHOrO KOJIHYECTBA CBeJEeHHH, HeOOXOAWMBIX JIf TJIaHHPOBAHHS
U XapaKTepHaVIOUIHX NoTpPeOHOCTH W HAJNHUYKHE PA3JHUHBIX MaTepua-
JIOB, CBIphSl, MOJaYy(habpHKaTOB ¥ FOTOBOH MPOAYKIHH.

DNeKTPOHHBIE HH(POBHIE MAIUHHBI, NpeAHA3HAYEHHBIE CIIEIH-
anbHO ISl SKOHOMHUECKHX PACUETOB, MO3BOJSIOT KOpeHHBIM ofpa-
30M MOBBICHTb [POU3BOJHTENBHOCTh KOHTOPCKOTO Tpyaa, obecned-
BAIOT pesKoe COKpalleHHe CPOKoB 00paboTkH HH(OpPMAUMH H CO-
CTaBJIeHHfl IJIAHOB, YTO MOBHIIAGT UX AEHCTBEHHOCTh.

IIpumenenne SMeKTPOHHBIX BEIMHCIUTENBHEIX MAIINH [ aBTO-
MaTH3aLUH{ NPOIECCOB YNpaBJeHHs], yueTa W MIaHAPOBAaHUS TI03BO-
JISieT, BO-NEPBEIX, PE3KO MNOBBICHTH  NPOH3BOAHTENBHOCTH TPY/a
NpH 3HAYNTENILHOM COKPAIIeHHH MITATOB aJAMHHUCTPATHBHO-YIPAB-
JIEHYECKOro MepcoHana M, BO-BTOPHIX, 00eCHeunTh CBOEBPEMEeHHOe
NOJNIyUeHHe TOUHOU U NoJHO¥ HH(OopMAalLHH, HeOOXOAUMOH AJs NpH-
HSTHST pelleHHii H. pyKoBoAcTBa AejoM. IIpuMeHeHme Mamum, He-
CMOTPS Ha HX BBICOKYIO CTOHMOCTb W HEKOTOpPbLIE TPYAHOCTH IKCIi-
JiyaTaliH, SBJIsIeTcs B HACTOAIIEe BpeMs eIHHCTBEHHBIM yTeM pas-
penrenusi NpoOJeMBl BEIMOJHEHHS OrPOMHOr0 06beMa KOHTOPCKOH
pa6oTh], HEOOXOAMMOl JJIsi HOPMAJNBHOTO (DYHKIIHOHHPOBAHHA KO-
HOMHKH CTPaHE], TAK KaK B HACTOsSIIEe BPeMs NPOH3BOAHTENbHOCTE
KOHTOPCKOTO TPyZa OTCTaeT OT NPOH3BOAHTEJNbHOCTH Tpyaa pabo-
YHX.

PasBurie TEXHHYECKHX CPEACTE MeXaHH3aLHH H aBTOMATH3AlHA
MPOUECCOB YIPABIEHHST H YUETA SIBISETCA XKH3HEHHO HEOOXOANMBIM
B CBSI3M C HENPepLIBHEIM TEXHHYECKHM nporpeccom B cdepe npo-
MBIIIJIEHHOTO MPOH3BOJCTRA.

Hanpumep, B CIIIA npoH3aBoeiTelbHOCTS TPYAA B MPOMBIIIJIEH-
HOCTH B HAcToflllee BpeMsi Bhpocia B cpeaHem Ha 1009 no
cpasuennio ¢ 1920 romom, a NPOH3BOAMTENBHOCTD TPYJa KOHTOP-
cKuXx pabOTHHKOB ocranach mourn 6e3 msmenenus. [lo panHHBIM
xypnana «Das Papiers (®PI), na xaxnoro yelioBeka, NpoH3Bo-
nsmero matepuansueie nennoctd B CIIJA, B Hacrosiee BpeMa 1o-
TpeGoBanoch Gl 33 yenoBeka OGCHYXKMBAIOIIETO MEPCOHaNA, ecln
6Bl TPV 9THX JIIOJEH He BLNIONHAACA UM He obaerdascs GONBLIHM
KOJIHUECTBOM PA3/MHMYHEIX aBTOMATHYECKHX YCTPOfiCTB M mpHOOPOB.

OnHoll ¥3 BAXKHEHITHX 3a71a4 B PA3BUTHH TJIAHOBOTO COLHANH-
CTHUECKOrO XO3flicTBA B HAILIEH cTpaHe sIBJSETCs HMIHPOKOe BHEN-
peHue 3JICKTPOHHBIX HH(POBHIX MAlMH B DPAKTHKY pabOThl mia-
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HIDYIOUIHX OPraHoB, a TakiKe B cdepy aaAMHHHCTPATHBHO-yNpas-
JEeHUYCCKON JIeATEeJNbHOCTH.

Bousiioe 3nauenue Oyaer HMeTb NPHMEHEHHE 3JIEKTPOHHBIX
1H(POBBIX MAIIHH B GAHKOBCKOM JeJe, B npakTHKe paboTsl CTATH-
CTHYECKHX OPraHOB, JJisl COCTABJIEHUS rPa)HKOB M paCIHCAHHIH ABH-
JKEHHST JKENe3HOAOPOKHOro U APYroro TpaHcmopra . AJs APYrHX
3KOHOMHKO-CTATHCTHUECKHX paborT.

Cuoenyer OCTAHOBHUTBCA HA NEPCHEKTHBAX MNPHMEHEHHS 3JIeK-.
TPOHHBIX IH(PPOBLIX MALIMH Ans Gojee MoJHoM KOMMJIEKCHOI aBTo-

 MaTH3aUHH HHEO MauHOHHOH pa0oThl H [POLECcCoB aJiMHHHCTPA-

THBHOTO YIIPABJIEHHUS,

Hauanbupiii sTan BHeApeHHs MalllHH XapaKTepH3yercda paspa-
GOTKOIf H MPHMEHEHHEM MAallHH B OTJAGJbHEIX BBIUHCIUTE/NLHBIX
LeHTpax, 0oOCNyHBAIOWIUX KPYMNHbIE NPEAnpHATHS, YUPEIKIeHNd,
BaHKH, CTaTHCTHUECKHE H (PHHAHCOBHIE Oprafbl, KpynHbIe TOProsue
W 3aroTOBHTE/LHBIE OpPraHHsalny u T. I. :

B paneneiinieM oTAeNbHBIE BLIYHCAHTENLHLIE IEHTPH JIOJMMKHEL
OBITH CBfI3aHBL B EIHHYI0 CHCTEMY aBTOMATHUECKOH Hupopmaum-
OHHOW W BRIMHCJIHTENbLHOIN Ciy:KObl, KoTopas Oyaer ofecreunsaThb
HYXKIE BCEX YupercieHiil H opraHu3annit B HeoOX0MUMOl HAYUHOI,
TEeXHHYECKOH, SKOHOMHUYECKOIl H Apyroi HuhopMaliy i BLITOJHEHHe
BBIUHCAHTENbHBIX pador.

ITomMnMO BBIUHCJIHTENBHBIX MAIIHH BaAXKHOE 3HAUENHE B CO3/14-
HHHE TAKOW cHUCTEMEBI OYAyT HrpaTh ABTOMATH3WPOBAHHBIE JHHHHU
CBfI3 HOBOro THNA, HCHOJL3YIOWIHe TesiedoHHylo, TederpadHyio,
PagHOTeXHHYECKYIO, TeNEBH3HOHHYI0 H APYLYIO ammaparypy.

ITo-erauMOMY, OPraHH3alHsa TAKOrO aBTOMATH3KPOBAHHOIO KOM-
nneKca BHIYHCIHTENbHBIX H HH(OPMALHOHHKEIX MauUlHH Gyaer coor-
BETCTBOBATH OTPACJIEBOMY HJIHM TEPPHTOPHAILHOMY NPHHUHIY Op-
raHdsalif ynpasieHus NPOMBIIIVIEHHOCTbIO ¢ aHANOTHUHON Hepap-
XHell BEIMHCAHTENbHBIX MAllHH. OTIesbHbIe BRIUHCAUTENbLHbBIE i HH-
(hopMaUMOHHKEIE MAIUMHBI NPEANpPHATHH OyAyT OOBEIMHATHCA AaB-
TOMATHYECKHMH CTAHIHAMH CBA3H B TPYNNLl, COOTBETCTBYIONLHE
OIHOMY TJIABKY, BEIOMCTBY HJH MHUHHCTEPCTBY, KOTOPHIE OYAYT 00B-
eNMHATLCA MeXIy Co00i B eHHYIO CHCTeMY AJst Bcel cTpansl. Bos-
MOXHBI ¥ HEMOCPEJCTBeHHEIE CBSI3H MEKJY BHIUHC/IHTENbHBIMH N
HH(POPMALHOHHBIMY LIEHTPAMH OTAENbHBIX POXCTBEHHBIX HJH pPabo-
TAIOUHX COBMECTHO NPEeANpPHATHIL

Ilpn nosnoft aBTOMATHBAUHM AAMHHHCTPATHBHO-YIPaBJIEHMC-
CKOit paGoTH! BMECTO FPOMO3JKON M JUTHTENBLHON NEPenHECKH Mex1y
yupemaenuamu Oyaer HMeTh MeCTo oOMen Tene(OHHBIMHA, Tejc-
rpaduEIMH AJH TeAeRUZHOHHBIMH MEpeaavaMu ¢ ABTOMATHUECKOM
sanHcbio 1 06paboTKOl NOCTYNAIOWINX CBRAEHUIT C MOMOIIBIO JeK-
TPOHHBIX LH(POBBIX MALIHH H XPAHEHHEM HX B 3aMOMHHAIOIIKX YCT-
poiicTBax.

B xauecTBe npuMepa MOIKHO yKaszaTh Ha pa3paboTky B AHPAHH
npoeKTa Co3AaHNa eIHHOH aBTOMATH3HPOBAHHOI CHCTEMEI 06paboT-
K HHQOpPMAaUHH AN HeCKONBLKUX Haubonee KPYNHBIX AHMVIHHCKHX
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6ankoB. XapakTepHo, UTo HCHOJb3yeMble AN (PHKCAUHWH NepBHY-
Holl uidopmauun nepdoKapThl ABNAIOTCA YKe 0(hHIHAJIBHBIMH Jle-
HeXHbIMH JIOKYMEHTAMHM, H3rOTOBJAIOTCA Ha ChneluaibHoli Gymare,
HCKJIIOYAIOMIEH HX NOANEIKY.

OcoOoe 3HaveHne AJyiA pasBUTHA HAYKH H TEXHHKH Gyler HMETh
NIpUMEHEHHE HayuHO-HH(POPMALHOHHEIX MallHH ¢ GONbIIO eMKOo-
CTbIO NOJITOBEUHON MaMATH.

OTH MallMHB JOJDKHBE 0GecrneunBaTh BO3MOMKHOCTL GBICTPOro
‘TIPOCMOTpPA H aHAJH3a COAEepACaHNs HAYYHO-TEXHHUECKOI JHTepaTy-
PBEI B COOTBETCTBHHM C 3aJlaHHOH TéMaTHKOil H BhAaBaTh HeoOXomu-
Mble KpaTKHe CBENEeHHs B BHAE MHKPO(QHALMOB MM OOBIYHOTO me-
yatHoro Texcra. ITpumenenne Takux mamux OyAeT UMeTh HCKIIO-
YHTeNIbHOE SHAYEHHEe A5l PA3BUTHs HAYKH.

B nacrosiniee BpeMss MMEET MECTo KOJIOCCANIBHOE YBeTHUeHye
NeYaTHOre Marepualja no BCeM OTpacisiM 3HaHHM, H TeMnbl pocra
9THX MaTepHaJlOB HeMmpeprlEHo yBeqnunBatorcs. CrenuanucTs yxe
HE B COCTOAHHH CHCTEMATHUECKH IPOCMATPHBATL JHTEpPATypy, OI-
HOCAILYIOCH Ja){e K JOCTaTOuHO Y3KOMY KPYry BOIPOCOB. 3a4acTylo
Jierye BHOBL pa3paboraTth Kakylo-1H00 KOHCTPYKLUHIO HIH OTKDHITh
8AHOBO KaKylo-HHOYIh 3aKOHOMEPHOCTb, 4eM pa3biCKaTh COOTBET-
CTBYIOILMI JINTEPATYPHLI MaTepHas, eciiy Jae H3BecTHO, YyTo Ta-
KOl MaTepHaJ HMEeercs.

Hayuno-undopmanHoniple MaliiHsl NO3BOJAT NOJMHEe HCNOJb~
30BaTh OrPOMHBIE IIEHHOCTH, CO3/JlaHHbLIEe YEJIOBEYeCTBOM B TEYEHHE
JUIHTEJIbHOTO PAa3BUTHA B BHIAE KOJOCCAJILHOrO 3anaca HayYHBIX
3HAHHI,

Conepkanue meuatHbix pabor mo mepe HX ONyGJIHKOBAHH
JOJZKHO BBOAMTBCH B MAllMHEI B COKPalleHHOM KOZHDOBAHHOM
Bi/le. 3a1aBaeMble BONPOCH! TaKKe JOJKHbI BBOANTHCS B MAIHHBL B
creuHalbHOM KOAHPOBAHHOM BHAE, KOTOPHIH Oyner omnpenenatb
nmopsaok paboTel nporpamMmbl noucka —orteertoB. Ilonck oreeros
MamMHoi O6yneT OCyIecTBAATECA NPH NOMOILH NPOrpaMMEl, KOTO-
pasi 6y#er B HEKOTOpOli CTeNeHH BOCNPOHM3BOAHTbL MPOLECCHL yM-«
CTBeHHOI padoThl yeyoBeKa, pelaloiero aHaJorHuyHylo 3agauy.

Hanuuue epunoil cern HH(MOPMALHOHHBIX H BBIYHCIHTENBHBIX

AUV O3E0NIT TAKKE BHICTPO U OliepaTHBHO COGHpaTh A 00pasa-
THIBATH HEOOXOMLHMbBIC CTATHCTHUECKHE CHCAEHHSI 0 COCTOSIHMH OT-
JIeJIbHLIX [PeAnpUsITHH, HAJHYHE MaTepuanoB, AEHEXKHBIX CPEACTS,

paboyeil CHJbl I T. Jl. H ONI€PATHBHO HCNOJE30BaTh PE3yIETATE 00*

paboTKH ANA NJAHHPOBAHHA H PYKOBOJCTBA XOSHHCTBOM,
[lIupokuii oOMeH 3HaHHAMH B MeXAyHapoIHOM Maciutabe Gy-
JIET B 3HAUHTENLHOI Mepe obuaeryen GJarofaps BHEADEHHIO cre-
HHAJNBHBIX TEPEeBOAUECKUX 3JIEKTPOHHBIX HH(POBLIX MAaLIHH. ITH
MaLIBHEl TOMUMO aBTOHOMHON paboThl Mo mepesoay OOJbIIHX me-
YaTHBIX NPOH3BEJEHHII MOIyT TaKMKe HCHOJb30BATHCS B €JHHOM
aBTOMATH3HPOBaHHOH cayxbe uHpOpMAUMK i ONePATUBHOM pa-
60THl N0 JHUHHAM Tene(OHHOIl HAY APYToif CBA3H CO MHOCHMH abo~
HeHramu, AGoueHTel OyAyT 3ajaBaTb BONMPOCH! (YCTHO MJIH meyat-
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HBIM TEKCTOM) Ha HHOCTPAHHOM fA3bIKE H CPa3y 3Ke mojyyaTh FOTO-
BLIC MepeBoikl.

AHaJIOTHYHOE HCNOJIb30BAHHE KPYNHEIX BLIYHCJIHTENbHBIX Mas<
LIHH [J17 ONEPATHBHON CBA3H C ThicAYaMu abDOHEHTOB B HacTOsAlLee
BpeMsl yKe HMeeT MecTo npakruyeck. AGOHeHTHl (POpMYJHPYIOT
3ajauy no tenedoHy uaH Telderpady u yepes KOpOTKoe Bpems I10-
JIy4aioT pelleHHs.

CoBpemeHHBIH ypoBeHb PasBHTHsS TEXHHKH 3SJEKTPOHHBLIX WH(-
POBBIX MAUIHH MOKAa3blBAeT Ha MOJHYIO PeallbHOCTb CO3JaHHs M[0-
NOOHBIX BBIYHCJAHTENbHEIX H HH()OPMALHOHHBIX CHCTEM B OJiKai-
wem OymyLIeM.

B naGoparopuu anekrpomonennposains AH CCCP mox py-
kosoacTBoM npogeccopa JI. M. ['yrenmaxepa pazpaboTaHsl 40JAT0=
BpeMEeHHbIe 3aNOMHHAIOI[HE YCTPOHCTBA OrPOMHOH €MKOCTH. IDTH
ycTpoiicTBa €MOCOOHBI XPaHHTh MU/IHOHBL YHCEN B TeyeHHe 50 —
100 ner. ComepxKanue nH(pOpMAaLUHH, BbIPAXKeHHOS JRBOHYHLIMH YHC~
NaMH, HAHOCHTCA B (DOpME 3JIeMEHTAPHHIX KOHAEHCATOPOB (eM-
KocTed) Ha OyMarKHble MCTA/UIH3HPOBAHHbIE JHUCThI, KOTOPbIE 3aTeM
CHPECCOBBIBAIOTCA B OJMOKH («KHUTHSY). '

Paspaboranbl GeckoHTakTHbie u GesiaMmnoBble OJOKM H 3Je-
MEHTBl ISl MOCTPOEHHS! YNPABJSIOMHX M BLIYHCJIHTENBHBIX CXeM
CJIOZKHBIX BBIYHC/IHTENBHBIX MALIWH, 00/1aL2I0lHe A0JTOBEYHOCThIO,
Ha[eXKHOCTbIO, MafbIMH radapuraMu H OOTPEOJIAIONIHE HE3HAUH-
TeJIbHOE KOJHYECTBO JHEPrHH.

NMPUMEHEHHE 3JIEKTPOHHBIX BbIYMCIHUTEJbHBIX MAWIHWH
DN ABTOMATHUYECKOrO YMPABJIEHHA MNPOU3BOACTBEHHBIMH
MPOLLECCAMH

OJIEKTPOHHBIE BBIUYUCJUTE/bHBIE MAlIUHBL B HACTOsIlUEe Bpems
NOJY4aloT WHPOKOE NpPHMEHEeHHEe /s UeJCi aBTOMATHYecKoro yi-
paBjieHus B NPOMBILIJICHHOCTH M B BOEHHOM Jene. B npombluuiex-
HOCTH NpH [OMOLLH 3THX MALIHH OCYILECTBJISETCS aBTOMATHYECKOe
yrnpapiieHHe KaK OTAeJibHLIMH arperaTami, CTaHkaMmH, Tak H [0-
TOYHBIMM JIHHUAMH M Ja)Ke UeJbIMH aBTOMATH3UPOBAHHLIMH 3a-
BofamH. [1puMeHenne 1eKTPOHHbLIX BEIUHCIHTE/IBHRIX MalUnH obec-
NeYHBAGT COKPALEHHE KOoJHuecTBa OOCIYXKHBAIOLLEro NepcoHada,
SKOHOMHIO MaTepHAJIOB H SHEPrHH, NOBLILIEHAE [POU3BOACTBEHHBIX
cKkopocreif (noBmilleHde Temna paboThl), NOBBLILIEHHe KayecTBa
NpOAYKUHH H HaJeXKHblH KOHTPOJIb 3a XxoAoM npoussoacrea. Oco-
OeHHO BaX{HLIM fABJIAETCH NPHMEHEHHe 3THX MAIIMH AJNs aBTOMAa-
THYECKONO YHpPAaBJGHHSI MPOH3BOACTBEHHLIMH INPOLECCAMH, oOmacs
HBIMH IS 3I0POBbH M JKU3HH Ji0jell, B TAKHX, HAlPHMep, oTpac-
JSX, KaK XHMHYecKasi, aToMHasi OpOMBILJIEHHOCTb. B cayyae He-
npejBHASHHBIX HAPYIICHHI X04a npoLecca, HanpuMep npu aBapHy,
MallHHBl MOrYT OOecrneyuTb nojauyy AaBapHiHLIX CHCHAJOB, BbI-
3bIBAIOUIMX JI0/ell, H NPUHSTHE HEKOTOPLIX CTAHIAPTHBIX, 3apaHee
NpeyCMOTPEHHBIX Mep (HanpuMep, BLIKTIOUCHHE 3JICKTPOIHEPruH,
npekpalieHde noAavyd TOMIHBA, BOABL H T. 1),
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B BoeHHOM jesie 3JEKTPOHHbIe HH(POBbie MALIMHBI H YCTPOii-
CTBA HAUMHAIOT UIMPOKO NPHMEHSTHCA JUIsl PElUeHHs 3ajay ynpas-
JIGHUsI OTHEM apTHJUIEpPHH, HABeeHHs Ha e YnpaBideMblX peax-
THBHBIX CHaps/0B, JJisl ABTOMATHYECKOrO  YyNpaBJjeHHs JBHzKE
HHEM CAMOJIETOB M Jpyrux O0eBEIX OOBEKTOB, BHITECHSS H3 3TH
oOsacreil ycTpolicTBa HenpepbiBHOrO JAEHCTBHSI.

Heo6x0auMbIM yCJIOBHEM JJisi PHMEHEHHs! 3JIEKTPOHHBIX LH(
POBEIX MAUIHH Il aBTOMATHYECKOTO YNpPaBRJeHHs KaKHM-JTHOO
POLECCOM SIBJISIETCS] HATWUMe [OJHOrO MaTeMaTHYeCKoro onmca-
HUSl JJAHHOTO MpoIecca, T. €. MPeJACTaBleHHe ero B BHAE COBOKYI-
HOCTH BIIOJIHE ONPEAeNeHHBIX OJHO3HAYHBIX NpaBuJ, Onpeielsio-
HMX MOBEAEHHE CHCTEMBI B KAX(JOM MOTYLIEM BOSHHKHYTL MOJIOKeE-
HHU. _

[TpocTeiimum NpUMEPOM NMPHMEHEHH:A JIEKTPOHHBIX LH(POBLIX
MAIlHH [Ji ABTOMATH3AIHH POM3BOACTBEHHBIX POLECCOB ABJACT-
¢sl MporpaMMHOE yInpapJjeHne MeTaJIOPeKYIIHMH CTaHKaMu.

B 06BUHBIX KONHPOBAJLHO-(PPE3EPHBIX aBTOMATAX JBIZKEHHE
peXKyLIero HHCTPYMEHTA 3a/1aeTCsl NPH NOMOLLM KOMHpa M KOmipo-
BaAbHONO Npubopa, ollynsBaioiero npoguis Konupa. Jlast odec-
TIeUEHHs! BBICOKOH TOYHOCTH H3TOTOBJEHHS JAeTamleil Komup AO/KeH
OBITh CaM H3TOTOBJIEH JOCTATOYHO TOYHO.

B aBTOMAaTH3HPOBAHHOM CTAHKE KOMHP H KONMPOBAJILHLIH NPH-
Gop 3ameHeHbl LUGPOBBIM YCTPOICTBOM, B KOTOpOE TpeOyemblif
npoguib 06paGoTKH AETAlNH 3aAaercs B UMCIOBOI (opme ¢ no-
MOILLBI0 NePOJIeHTEI.

LludpoBoe BLIUMCIHTENBHOE YCTPOHCTBO BhIpabaThiBaeT Heoo-
XOJMMBIC KOMAHALL AJI ABWXKEHHS PeXKYIIero MHCTPYMeHTa H 1e- -
TaJli, KOTOpbIe NpH MOMOLLH CIEAsIHX CHUCTEM BO3JACHCTBYIOT Ha
CHJIOBBIC arperatbl CTaHKa. 3amMeHa JAOPOrOCTOSILHEX KOMNHPOB nep-
doeHTaMi 3HAUYHTE/ILHO CHHXKAET 3aTPAThl Ha MOATOTOBHTEJIbHbLIC
paboTHL.

Lludposoe ycrpoiictBo obecneyuBaeT aBTOMATHYECKOE ynpas-
JIeHHE HE TOMbKO MepeMelleHHeM HHCTPYMEHTa, HO M MOCJeNoBa-
TeJILHOCTBIO Ofepalnii MallHHbl, OnepaTop NpH 3TOM MNOJNHOCTHIO
HCKJII0YAeTcsi U3 npolecca ynpasjaeHns. .

OcOGEHHOCTBI0 CHCTEMbI SIBSIETCS BO3MOMKHOCTb HEINPEPEIBHOH
paboTsl cHCTeMbl 6e3 OCTaHOBOK sl nabopa M BROJA HOBBHIX IIPO-
rpaMM B CUETHOE VCTPOHCTEO.

Ucxonuas wuudopmanus, BBOAMMas B uudposoe YCTPOHCTBO,
fpeAcTaBsier coGoi nepedncaente noce0BaTeIbHEIX SIeMenTap-
HBIX MPAMOJIHHEHHBIX NPUPALIEHHi NyTH, NPOXOLHMOro pexylLHM
uHCTpyMenToM. Kaxaoe npupaiuesue 3ajaeTcs yKasaHHEM TPEX
KOOpJIHHAT, a TAKXKe BPEMEHH, B TeYeHHE KOTOPOro AOJKHO OHITh
cAenaHo 3TO NpHPAIIEHHE.

IludpoBoe yCTPOICTBO, YyNpapjsiollee CTAHKOM, BBIMOJHSICT
GoUDbLION OOBEM BHUHCIHTENBHONH PabOTHl, CBA3AHHOM CO CpaBHe-
HHEM TEeKYLIHX JAHHBIX C npemectsylouteii naopManuei 1 Buipa-
60TKOII KOMaH/, AJa ynpapjieHHs: CTAHKOM.

27



B naubosiee mpoctom ciryuae undposoe YCTPOHCTBO Onpeneds-
€T NPOMENKYTOUHBIE MOJNIOXKEHHS1 HHCTPYMEHTA NyTeM JIHHE{THOH HH-
TEPNOJALHN HJIH HHTepHojsiuuy Oosiee BEICOKOTO MOpsiliKa, 4TO,
€CTECTBEHHO, YBEJIHYHBAET 00BeM BLIYHCIHTENBHOH pPaboThl.

B mpouecce sKCnepHMeHTOB ¢ ONHCAHHON CHCTeMOi ympasJe-
HHA ObLIO NOVIYYeHO COKpAlleHHe BpeMeHH 06paGoOTKH jeradeil
TOYTH B TPH pasa 1o CPaBHEHHUIO C 0OBIYHLIM CNOCOOOM ynpasieHus
1IPH MOMOLIH KOMHPOB,

[IpumMensioTes cnocoGul ynpasieHdsi CTAaHKAMH MPH [OMOILH
HH(OPMALMH, 3aNHCHIBAEMON HA KHHOJEHTAX H MATHHTHBIX JICHTAX.
MaruutHan JieHTa HMEET CyIIeCTBEHHLIE NMPEHMYIIeCTBA, Tak Kak
OHA MO3BOJISIET 3alOMHHATL KakK UH(POBbe NAHHBIC, TAK H HEMpe-
PBIBHO MEHJIOLIHECH 3JMeKTPHYeCKHe HanpsyKeHHs, W objajaer
GOMbLIOH eMKOCTBIO 3anoMiHanus. Ha pasanunbx A0pokKax mar-
HHTHOH JIHTHl HiaH GapaGaHa MOTYT GbITb 3aMHCAHBI NPOrPaMMEl
Pa3nHYHBIX ONMEPalHii, KOTOPLIE MOJIKHBI BHIMOJHATHCA CTAHKOM,
yTO ObGecrneynBaeT MaKCHMAaJabHYIO POH3BOIHTENLHOCTb CTAHKA.

Hpyrum BHIOM NpUMEHeHHsi 3JeKTPOHHBIX UH(POBEIX MAIINH
ABJIICTCS NPHMEHEHHe HX [JIfl CTATHCTHYECKOro YNpaBJIeHHs1 mpo-
H3BOJACTBEHHLIMH MPOLECCAMH,

Cospementoe MaccoBoe MPOH3BOJCTBO XapaKTepPU3YeTcst Hempe-
PBIBHOCTBIO NMPOH3BOACTBEHHOTO MPOIECCa H MIAEHTHYHOCTBIO BhIpa-
OarbiBaeMblx usnenuit. OnHaKo B A€HCTBHTENLHOCTH MOMyYaeMble
H3JIeJTHsA He SBJAIOTCS a0COJIOTHO OAMHAKOBBIMH, OTJIHYASCH APYD
OT Apyra CBOHMH pasMepaMH, BeCOM H APYFHMH XapaKTepHCTHKA-
MH B npeiesax 3aZaHHEIX JOMYCKOB.

OueBnaHo, 4TO NMPH MACCOBOM MPOH3BOACTBE HET HEOGXOMH-
MOCTH KOHTPOJHPOBATL Ka)KIAYyIO AeTalb; MaTEMATHYecKasi CTATH-
CTHKA JaeT METOIBI ONpeJesieHHsi ONTHMAJbHOTO uHcJa HeTadie,
KOTOpbIE JOJKHBI KOHTPOJIHPOBATLCS NPH T€X HAM HHBIX YCJIOBHAX
C TeM, 4TOObl 0GECNeUnTs YBEPEHHOCTh, UTO BCsl Macca NPOAYKIHH
HAXOAHUTCA B TpeOyeMmblX mpejenax. 3HaHHE UYHCJEHHBIX 3HAUE-
HHH MapamMeTpoB HOPMANLHOTO PACNPEAE/]CHHs, KOTOPOMY MOAYH-
HSAIOTCSl OTKJOHEHHs] B BbipabarblBaeMBIX — M3AEJNHAX, TO3BOJAET
NPEeJIBUAETH B CPEHEM MPOUEHT AeTaliel, XapaKTePHCTHKH KOTOPbIX
GynyT HaXOAMTLCS B TOM WaM MHOM HuTepsane. [Tapamerpnl mate-
MaTHYECKOTO 3aKOHa pacnpefeNeHns OnpeiesioTcs OOLIUHO HA OC-
HOBaHUH 06PAGOTKH CTATHCTHYECKHX AAHHBIX, OTHOCHILIMXCH K GOJb-
HIOMY KOJMYECTBY (PaKTHYECKH H3rOTOBJEHHBIX JeTajeil, uim e
PacCuMTBIBAIOTCA TEOPETHUECKHM TyTeM.

Hapsny c uncro ciayuaiinbiMm  (hakTopami, onpenensiomniuyu
HOpPMaJIbHO@ pacnpejiesieHde pa3MepoB H3JeNHil, Ha TeXHOJOruye-
CKuil mpouecc OObIYHO OKA3LIBAIOT BIMSHHE HEKOTOPhIe (hAKTOPHI,
HOCSIILHE CHCTEMATHYECKHH Xapakrtep M BbLI3BIBAIOUIHE JHOO CMe-
LEHHE CPeJHEero 3HaueHusl OT 3aJaHHOIl BeJHYMHBI, U0 yBelnye-
HHe pasbpoca pasMepoB 3a JNONYCTHMLIE NPEJIEJBI,

Jlnst oOHApyKeHHsl TAKOro poJa CHCTEMATHUECKHX OTKIOHEHHUI
B Onpeje/ieHHbIX MeCTax NPOH3BOACTBEHHBIX JHHHE npeaycMaTpu-
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BaIOTCs CeuHalbHO NMOArOTOBJEHIEIE ONEPATOPhl, KOTOPbie NPOH3-
BOMAT M3MEpPEeHHs M HAa OCHOBAHHH AHAJN3a Pe3yJIbTATOB M3Mepe-
HUH BBOJAT KOPPeKUHIO B XoA npouecca. Takoro poxa KOHTpoub i
yOpaslieHHe Ha3bIBAIOTCS CTATHCTHYECKHMH,

Ilpouece pabornl oneparopa mpH CTAaTHCTHUECKOM YVIIPABJICHHA
UPOH3BOJACTBEHHBIMH JIHHHSMH BIOJHE MOKeT ObiTh aBTOMATU3H-
POBaH C OMOUIBIO 3JIEKTPOHHBIX UU(POBEIX Mawud, [is Benoane-
HUs NOAOOHBIX 3ajad NPHMEHSIOTCH CPABHATENLHO NPOCTbIE, Ma-
JoradapurHele | JelleBble CHelHaTH3HPOBAHHLIE JNEKTPOHHbIE Ma-
WwHHbl. Takue ynpasasiollde BbIYHCAHTENbHbIE MaIIMHBI, NOMHMO
dBTOMATHYECKONO BBINOJHEHH HeOOXOAHMBIX BBIYHCICHHI, NOIKHbL
BLINOJHATb H JIOTHYECKHE Ollepalli CpaBHeHHA W Bhibopa Heo0Xo-
JHMbBIX CIOCOOOB KOPPEKLHH, T. €. PeajH30BaTh ONpeAe]eHHbIe By-
Jbl (POPMAJIbHOIO MbILLUIEHs, XapaKTepHble 5 npouecca paborhl
oneparopa.

Cratucrinueckoe ympaepJsiolllee  YCTPOMCTBO, HCOOJb3YIOLIEe
9JIEKTPOHHYIO IH(POBYIO MAallHHY, MOMeT ObITb CHPOEKTHPOBAHY,
BOOOLIE rOBOPsl, [JI5l BbIMIOJHEHHA JOCTATOYHO CHOKHLIX (DYHKIMUI,
BKJIIOUasi OJHOBPEMEHHBIH aHaln3 psijia napaMeTpoB W3ielui, yyer
pexuma padoThl NPOM3BOACTBA M BBIPAGOTKY PassIHYHLIX KOMAaHJ
yOpaBlleHus, xapakrep BO3AGHCTBHA KOTOPLIX Ha XOJ [POH3BOJ-
CTBEHHOr0 Hpolecca MOMKET BAPbHPOBATLCH JOCTATOYHO LIHPOKO.

Ciieyer noguepKkHyTb, 4To [0JIHAF ABTOMATH3alMsl ynpabJe-
1HUsl NPOM3BOACTBEHHbIMH Hpouectamu € MOMOLLbIO EKTPOHHbIX
BbIYUCAHTENbHBIX MalllHH TPeOyer, KaK npasuilo, CyLECTBEHHON ne-
pepaboTKH TEXHOJOHYECKOro Npolecca M NPHUCHOCOOJEeHHs ero K
aBTOMarHyeckomy ynpasaenuio. Hanpumep, /s noJinoi aBromari-
BalUMH Npouecca MPOU3BOACTBA CTadd TPEOYercs yCTpaHeHHe ero
NpPEepLIBHCTOr0 XapaKrepa.

boabuioe sHauende HMEeT NpHMEHEHHE 3JIeKTPOHHBIX BhIYMC-
JUTENbHBIX MalldH JJds aBTOMaTH3alWH yNpasjieHHs MPOU3BOA-
CTBEHHBLIMH NPOLECCAMH, HMMEIOLUMH HenpepuiBHbli Xapakrep., K
TAKHM NPOM3BOACTBAM OTHOCATCS JAOMEHHOE MPOUSBOACTBO, mepe-
paborka HedTH, MHOrHe OTpPacjd XHMHYECKOH NPOMBILLIEHHOCTH.

Jlas xumuueckHx 3aB0J0B, HANPHMEP, XApPAKTEPHLI HE TOJbKO
HeMpephlBHOCTb TEXHONOMHYECKONO Ipouecca, HaunHas ot nocrym-
JIGHUS ChIpbsl B KOHYas BbUAAYell NPOAYKUHH, HO H CJOKHAA TEXHO-
JIOrHuecKas cXema, HMeollas HECKOJbKO 3aMKHYThIX MarTepHallb-
HBEIX [OTOKOB, TecHaa CBfAShL U 3aBHCHMOCTb B pabore pasiuyHbIX
y4acTKOB,

Baarogaps cuasHoll B3aHMHOH CBA3H # OOYC/IOBJICHHOCTH pa3-
JHYHLIX 3BEHbLEB (IpOLEcca HapylleHue peKuMa paboTel B OAHOM
MecTe OKa3hlBaer BAHAHHE HA APYTHE Y4acTKH H NPUBOAUT K oOule-
My pAacCTpPOMCTBY TEXHOJAOrHYECKOro [pouecca,

Orciojla BHAHA HEOOXOAMMOCTb KOMIMJIEKCHON aBTOMATH3aLUH
- BCEro MpPOH3BOJACTBA H CJOKHOCTB YNPABJCHHA TEXHONOTHYCCKHM
[IponeccoM.

OcHOBHOII 3a7a4eil aBTOMATH3ALUHH YUDPABJICHHs 7ABJIACTCA BbI-
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paboTka u TMOANEPIKAHHE ONTHMAJLHOTO TEXHOJOrHYECKOro pexi-
Ma npoMa3BoJCcTBa, 00eCneyHBAIOIEro nojaydyeHHe MakcuMyMa npo-
LyKIHE 3aJaHHOrO KayecTBa C MHHHMAJbHBIMU 3aTpaTaMd Ha H3-
TOTOBJIEHHE, a TaKkiKe 0E30MAacHOCTb ITPOH3BOACTEA W HOPMaJibibIe
YCJIOBHST TPyAa PaBGOTHHKOB.

B CJIOXHBIX YCIOBHX COBPEMEHHOr0 XHMMHYECKOTO TMPOH3BO/L-
CTBa AHCIETYEPH! 11€XOB M IIPOM3BOJCTBA HE B COCTOSHHH OCYLLE-
CTBJSATH OBICTPHIA H TOUHLIH KOHTPOJIb 3a XOAOM Mpouecca Npous-
BOJACTBA H CBOGBPEMEHHO [MPHHHMAaTh HEOOXOJHMBIC Mephl 14
obecrieueHnsl KOHOMHUCCKH HaHBBIPOJHEIIEro TEXHOJOTHYeCKOra
pexuma.

A1n 3ajlaud YCNEUIHO pellaloTCsi Ha ABTOMATH3HPOBAHHEIX 3A-
BOJIAX C MOMOIIBIO SJEKTPOHHBIX NH(POBEIX yNPaBJSIOUIHX MaLIHiI,
CBA3aHHBIX HENOCPEACTBEHHO C GOJBIIHM KOJHYECTBOM PasjHuHbIX
H3MEpPHTEJbHBIX YCTPOHCTB H mpubopoB. B maiiuHy HenpephiBHO
nocrynaer WH(pOpPMAUHA O XOIe Mpoliecca NPOH3BOJACTBA CO BCEX
OTBETCTBEHHBIX YYACTKOB, HAa OCHOBAHHMH KOTOPOH MalluHa Bbipada-
THIBAET 110 3apaHee COCTABJEHHON NporpaMme HEOOXOAMMble KO-
MaHJBl perysiTopaM, H3MEHSIOLUIUM Te WM HHBIe MapaMerpsl npo-
mecca (TeMneparypy, AaBJeHHE H T. I.).

OnHofi M3 OCHOBHLIX [MPENOCHIIOK BHEAPEHHs 3JeKTPOHHBIX
H(POBBEIX MalIHH JUIS aBTOMATHYECKOrOo yNpaBJIeHH: HEernpephbis-
HBIMH NPOH3BOACTBEHHLIMHA NPOLECCAMK GBJSETCA COCTaBJCHHE [e-
TAJNBHEIX MATEMATHYECKHX OMHMCAHMil STHX MPOLECCOB, UTO SIBJSET-
cs1 HeOOXOAMMEIM [V COCTABJEHHs NporpaMMm paboThl SJEKTPOH-
HBEIX OH(OPOBLEIX MaUIHH,

B pemennsax Kommynucrnueckoii maprau n CoBerckoro npasi-
TEJLCTBA NOMYEPKHBAETCA BAXKHOCTh ABTOMATH3AUHHM MPOH3BOJL-
CTBEHHBIX NPOIlECCOB H HEOOXOAMMOCTb BHEIPEHHS H pPasBUTHA
9/1eKTPOHHON BBIYHCIHTENbHOH TEXHHKH.

[puMeHeHHEe 2JIEKTPOHHBIX BLIYHCANTENBHEIX MAIIHH AN aBTO-
MATH3alHH MPOU3BOJICTBEHHBIX MPOLECCOB MO3BOJUT PE3KO MNOBbLI-
CHTh MPOH3BOAMTENLHOCTH TPYAa B MPOMBIILIEHHOCTH H obGecne-
YHT HOBHIH MOABEM H YCIEIIHOe ABH)KEHHe Hallei CTPaHbl K KOM-
MYHH3MY,
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