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WKyuaeuKOB B.H. 10 - 10686 

3~eKTHBHOCTb CKaHHpyiDmHX BBTOMBTOB 

npoBeJ;teH 8HaRH3 3~$eKTHBHOCTH CKSHHpyiDmHX SBTOMSTOB, 

CljlopMynnpoaauo ycnoane 6anauca cucreMbl o6pa6oTKH CHHMKOB, 

HCIIOnbayromeli CKBHHpyiDmHif BBTOMBT C K03~~HUHeHTOM 3~eKTHBHOCTH 

MeHbwe eauuuuw H rpynny nonyaaToMaToa. nOKaaauo ua npaKruqecKoM 

IIpHMepe, qro AnSI OIITHMH38UHH CHCTeMbl o6pa60TKH B ee COCTaB HapSI)ly 

CO CKBHHpyiDWHM BBTOMBTOM peKOMeHayeTCSI BKnJOqaTb IIonyaBTOMBTbi, 

Hannyqwni! aljKI>eKT npH 3TOM AOCTHraeTCSI npH HCIIOnb30BBHHfl CKBHHpyiDWHX 

BBTOMBTOB, HMeiDmHX p83BHTbiH KOMIIneKC cpeACTB llHBnora OIIepaTOpa 

c 3BM, 

Pa6oTa abmonueua a Jla6oparopun BhiqucnuTenhHOif TeXHHKH 

H aaTOMaTuaauHH OYI.SIYI. 

fipeupBBT 06J.eJUIBeHBOTO UCTBTYT& aJ{epRWlt BCCDeAOB&BJIA. ,Ay6aa 1977 

© 1977 06~et)uHeHHWti IIHC.WIJI• ~t)epHWXIICCA~t)o8GHIIJ'lJb6HG 

OrrwT C03AaHHR H rrpHMeHeHHR cKanupyro~ux aBTOMa

TOB AJIR MaCCOBOH o6pa60TKH liJHJILMOBOH HHiiJOpMaUHH /liJoTo

CHHMKOB TpeKOBLIX KaMep, 3KcrrepHMeHTaJILHLIX rpaliJHKOB 

Ha liJoTorrneHKe H AP-/ BLIRBHJI cepbe3HYID rrpo6neMy B HX 

HCITOJIL30BaHHH - orpaHH'IeHHLie B03MO)I(HOCTH 3THX 

ycTpOHCTB B rrpHCITOC06JieHHH /aAaiTTaUHH/ K rrepeMeHHbiM 

ycnoBHRM u Ka'leCTBY o6pa6aTLIBaeMoro ua 4JunLMe /liJoTo

rrneHKe/ H3o6pa)l(eHHR. CneACTBHeM 3Toro RBJIReTcR cuu

)l(eHue 34l4JeKTHBHOCTH pafiOTbl CKaHHpyro~HX aBTOMaTOB, 'ITO 

B KOHe'IHOM HTOre rrpHBOAHT K yBeJIHlfeHHID CTOHMOCTH o6-

pa60TKH AJIH CHCTeM, ITOCTpOeHHbiX Ha OCHOBe HCllOJib30Ba

HHH aBTOMaTOB. AHaJIH3 nyTeH ITOBLillleHHR 34l4Je.KTHBHOCTH 

CKaHHpyro~HX aBTOMaTOB H ITOHCK CBH3aHHWX C HHM peKo

MeHAaUHH ITO OITTHMH3aUHH CHCTeM o6pa60TKH RBJIRIDTCR 

uenbto AaHHOH pa60TLI. 

K03~H~HEHT3~EKTHBHOCTH 

Ko3414JHUHeHT 3414leKTHBHOCTH cucTeMLI o6pa6oTKH liJoTo

CHHMKOB /unu Apyroii liJunLMOBoii uuliJopMaUHH/ Ecl'tcT onpe

AeJIJieTCR OTHOUieHHeM 'IHCJia 0 ycnelllHO o6pa6oTaHHLIX 

liJoToCHHMi<os /co6LITHH/ K HX o6~eMy KOJIH'IeCTBY N 
ITOCTYITHBllleMy Ha o6pa60TKy: 

n 
E CHCT = N. /1/ 

Ha npaKTHKe EcHCT ::::..1. llpH'IHHaMH, BJIBJIIOUUIMH ua CHB

)I(eHHe K03«MMBUBeHTa 3ciMlleKTHBHOCTB AJIJI CBCTeMLI, B COCTaBe 

KOTOpOH HCITOJIL3yeTCJI CKaHBPYIOUUIH aBTOMaT, JIBJIJIIOTC~: 
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- 3aTpY.LJ.HCHHJI, CBJ13aHHWe C H3MepeHHCM CHHMKOB C 

HH3KOH KOHTpaCTHOCThiO; 

- 3aTpy.LJ.HCHHJI B paCII03HaBaHHH 3aperHCTpHpOBaHHbiX 

Ha CHHMKaX C06b1THH /CJJC.D.OB JI.Ll.CPHWX qaCTHU., rpa!IJHKOB 

H .LJ.p.j npH HaJJH'IHH 60JJbWOrO KOJJH'ICCTBa IIOMex; 

- HH3KaJI /BhiXO.Ll.Jill.laJI 3a rpaHHUW .D.OIIYCTHMOro/ Toq

HOCTb H3MCpCHHJI. 

Cuu)l(euue Ko3ct>ct>uuueuTa 34Jcl>eKTHBHocTH Bne'leT 3a co6ou 

o6mee CHH)I(eHHe KOJJH'IeCTBa o6pa6oTaHHOH HHcPOpMaUHH, 

a TaK)I(e OIIaCHOCTb Toro, 'ITO IIOTCpJIHHaJI IIPH 3TOM HH!IJop

MaU.HJI HMCCT CBJ13b C KaKHM-nHfiO H3MepJICMbiM napaMeT

poM /uanpHMep, c yBenuqeuueM yrna uaKnoua cne.na Jt.D.ep

uou 'laCTHUbl MO)I(CT yxy_nwaTbCJI ero KOHTpaCTHOCTb, 'ITO 

Be_neT K YBCJJH'IeHHIO 3aTpy_nueHHH, CBJI3aHHbiX C H3Mepeuu

eM TaKHX CJJC.D.OB/ H MO)I(CT II03TOMY BHCCTH CHCTeMaTH

'IeCKYIO OWH6Ky B pe3yJJbTaTbi o6pa6oTKH 3KCIIepHMeHTanb

HOH uu!IJopMauuu. llocne.nuee oco6euuo onacuo .nnJI aBTo

Ma TH'IeCKHX CKaHHPYIOlllHX YCTpOHCTB C HX OTMe'leHHOH Bbl

we OrpaHH'IeHHOH a.IJ.aiiTaU.HeH K IIepeMeHHbiM YCJJOBHJIM H 

KaqeCTBY o6pa6aTWBaeMbiX CHHMKOB. il03TOMy BOIIpOC 0 

.D.OCTH)I(eHHH .LJ.OCTaTO'IHO BbiCOKOrO K03cP!IJHUHeHTa 34J!IJeK

THBHOCTH CHCTCMbl 06pa60TKH CHHMKOB Ha fia3e CKaHHpyiO

ll.le ro aBTOMa Ta HBJJJICTCJI IIpHHIJ.HIIHaJJhHO Ba)I(HbJM. 

ABA THIIA H3MEPHTEJibHblX YCTPOHCTB 

113MepHTeJJbHWC YCTpOHCTBa, HCIIOJJh3yeM,ble B COCTaBe 

CHCTCM o6pa60TKH, MO)I(HO pa3.LJ.CJJHTb Ha .LJ.Ba THIIa: 

- ycTpOHCTBa, B KOTOpWX H3MepeHHJI IIPOH3BO.IJ.HT one

paTop; 

- yCTPOHCTBa, B KOTOpbiX H3MepeHHJI HpOH3BO)J.JITCH 

aBTOMaTH'ICCKH IIO.D. yrrpaBneHHeM 3BM. 

YcTpOHCTBa nepBoro Tuna ua3WBaiOTCJI nonyaBTOMa

TaMH. Hx OTMC'IaeT BWCOKaJI CTeiieHb a_narrTaUHH H, KaK 

CJJe.IJ.CTBHC, npaKTH'IeCKH IIOJJHOe OTCYTCTBHC CBJI3H TepJte

MOH rrpu o6pa6orKe uu!IJopMauuu c KaKHM- nu6o H3MepJteMbiM 

rrapaMerpoM; rroJTOMY rrorepu npu H3MepeHHJIX u~ nony

aaroMarax He Be.LJ.yT, KaK npaBHJJO, K B03HHKHOBeHHIO 

CHCTeMaTH'IeCKOH OWHfiKH. llorepH HH!IJOpMaUHH, CHH)I(alO~ 
mue K034Jct>uuueuT 34JcPeKTHBHocTH: EcHcT , 3.nec·b cBJI3auw B 

4 

OCHOBHOM C uefipC)I(HOCTbiO pafiOTbl onepaTopa IIpH H3MCpe

HHJIX CHHMKOB /owu6KH B TO'IHOCTH H3MepeHHH/. Cna6bJM 

MCCTOM nonyaBTOMaTOB JIBJJJIIOTCJI, O.LJ.HaKO, 60JJbWHC 3aTpa

TW BpeMCHH ua H3MCpCHHC KO.LJ.OB KOOP.D.HHaT O.LJ.HOH TO'IKH 

/ceKYH.D.W/ H, COOTBCTCTBCHHO, HCBbJCOKaJI IIpOH3BO.D.HTCJJb

HOCTb, a OTCIO.D.a, B 'laCTHOCTH, - IIpaKTH'ICCKaJI HCB03-

MO)I(HOCTb o6pa60TKH 3a_naq, r.ne Tpe6yeTCJI H3MCPJITb 

co6hiTHJI c BhiCOKou nnoTHOCThiO H3Mepeuuu. K 3TOMY THny 

ycTpOHCTB OTHOCHTCJI, B qacTHOCTH, llYOC 1 I/. 
K ycTpOHCTBaM BTOporo THIIa OTHOCJITCJI CKaHHpyiOlllHC 

aBTOMaTbJ. Hx OTJJH'IaiOT MaJJbJe 3aTpaTbi BpeMeuu ua o.nuo 

H3MCpCHHC /BpCMJI CTpOKH COOTBCTCTBYCT C.D.HHHUaM MHJJJJH

CCKYH.D. HJJH _na)I(C .LJ.OJJCH MHJJJJHCCKYH.D.bl/. B pC3YJJbTaTe 

IIOJIBJJJICTCJI B03MO)I(HOCTb B pa3yMHWC CpOKH o6pa6aTw

BaTh C06hJTHJI C O'ICHb BbiCOKOH IIJJOTHOCTbiO H3MCpCHHH, 

'ITO .D.JJJI onpe.neneuuoro Tuna 3a_naq I CM. HH)I(e/ .nenaeT 

CKaHHPYIOlllHC aBTOMaTbl HC3aMCHHMbJMH. 4TO )I(C KacaeT

CJI JcPcPCKTHBHOCTH CKaHHPYIOlllHX aBTOMaTOB, TO OHa Ha 

npaKTHKC ycTynaeT 3ct>ct>CKTHBHOCTH nonyaBTOMaTOB H 3aBu

CHT B OCHOBHOM OT .D.BYX yCJJOBHH: 

- ypoBHJI pa3BHTHJI MaTCMaTH'ICCKOro o6eCIIC'ICHHJI; 

- B03MO)I(HOCTH yqacTHJI OIIepaTopa B OKa3aHHH IIOMOlllH 

nporpaMMaM 3BM B 3aTpy.D.HHTCJJbHWX CHTyaUHJIX KaK Ha 

3Tane H3MepeHHJI, TaK H o6pa60TKH H3MepeHHOH HH!IJopMa

UHH /pacnoJHaBauue, ct>unbTpauuH, reoMeTpH'IecKaJI peKou

CTPYKUHJI co6bJTHH/. 

CKaHHPYIOll.lHC aBTOMaThi nepBouaqaJJbHO /nepBaJI nono

BHHa 60- X rO.D.OB/ CTpOHJJHCb C OpHCHTaUHCH Ha ycnex 

aBTOMaTH'ICCKOH o6pa6oTKH uu!IJopMaUHH ua CHHMKax. O.n

uaKo Ha npaKTHKC 3TO IIOTpefioBaJJO BO MHOrHX CJJy'laJIX 

pa3pa60TKH HaCTOJJbKO CJJO)I(HOrO MaTCMaTH'ICCKOrO ofiec

IIC'ICHHJI .D.JJJI .D.OCTH)I(CHHJI .D.OCTaTO'IHO BbJCOKOH 34JcPCKTHB

HOCTH, 'ITO peaJJbHO CHCTCMW ofipafiOTKH, IIOCTpOCHHbiC 

ua 6a3e TaKux aBTOMaToB, .D.JJJI 3a_naq c 6onee HJJH Meuee 

CJJO)I(HOH TOIIOJJOrHeH C06hiTHH HaWJJH IIpHMCHCHHC B OC

HOBHOM B BapHaHTC npe_nBapHTCJlbHOrO H3MCPCHHJI "MaCKH" 

C06hiTHH IIpH HCIIOJJb30BaHHH .D.JJJI 3THX UCJJCH IIpOCMOTpo

BO-H3MepHTCJJbHWX CTOJJOB. 3TO 3Ha'IHTCJJbHO ynpOCTHJJO 

co3.nauue Tpe6yeMoro MaTeMaTH'ICCKoro o6ecne'leHHJI 

/cPHJJbTpaU.HIO H3MepeHHOH HH!IJopMaU.HH H _np./, O.LJ.HaKO BHCC-

5 



JIO ,!J,OllOJIHHTeJibHbiH HCTO'IHHK OlliHfiOK - H3MepeHH.R Ha 

npoCMOTpOBO- H3MepHTeJibHbiX CTOJiaX, KOTOpbiH, B CBOIO 

O'lepe,!J,b, CTaJI OrpaHH'IHBaTb B03MO:>KHOCTb )J,OCTH:>KeHH.R 

BbiCOKoro Ko3cWJuuueHTa 3«W>eKTHBHOCTH. B peJyJibTaTe B 

CHCTeMe ofipafioTKH CHHMKOB, llOCTpOeHHOH Ha OCHOBe HC

llOJib30BaHH.R CKaHHpyJOmHx aBTOMaTOB TaKOrO THlla /Ha

npHMep, HPD 12 1 I, ,!I,JI.R ,!I,OCTH:>KeHH.R Tpe6yeMoil BbiCOKOH 

3$$eKTHBHOCTH ofipafiOTKH llOTpefioBaJIOCb llPHMeH.RTb llOJIY

aBTOMaTbl /HallpHMep, THlla llYOC/ ,!I,Jl.R llOBTOpHoro 83-

MepeHH.R He npOIIIe)J,lliHX ycnelliHOH ofipafiOTKH llpH HCllOJib-

30BaHHH CKaHHpywmero aBTOMaTa CHHMKOB. CpaBHHTeJibHO 

HeBbiCOKa.R 3«W>eKTHBHOCTb, ,!I,OCTHraeMa.R Ha CKaHHpyJOmHX 

aBTOMaTaX ,!l,aHHOrO THlla /ofibi'IHO 0,6-0,7/, H, KaK CJie,!I,

CTBHe, TpefiyeMoe fiOJiblliOe KOJIH'IeCTBO llOJiyaBTOMaTOB 

)J,Jl.R llOBTOpHbiX H3MepeHHH )J,eJiaJOT llOCTpOeHHbie C HX HC

llOJib30BaHHeM CHCTeMbl ofipafiOTKH rpOM03,!1,KHMH H He )J,aJO

mHMH fiOJiblliOrO 3«W>eKTa B CHH:>KeHHH CTOHMOCTH ofipafiOTKH 

CHHMKOB. 

KoMnneKCHbiH aHaJIH3 nyTeil noBblllleHHR JcW>eKTHBHOCTH 

)J,JIR TaKHX CHCTeM ofipafiOTKH, BKJIJO'IaR BBe)J,eHHe MalliHH

HOrO KOHTpOJIR pafiOTbl onepaTopa llpH H3MepeHHRX "MaCOK" 

HJIH oKaJaHHe noMomu co cTopoHbi onepaTopa nporpaMMaM 

3BM B 3aTpy,!J,HHTeJibHblX CHTyal.{HRX Ha pa3JIH'IHbiX 3Tanax 

ofipafiOTKH H3MepeHHOH HH$OpMal.{HH, ll03BOJIReT llO,!I,HRTb 

3$$eKTHBHOCTb H yMeHhlliHTb )J,OllOJIHHTeJibHO CTOHMOCTb 

OfipafiOTKH. 0)J,HaKO B03MO:>KHOCTH 3,!1,eCb B 3Ha'IHTCJlbHOH 

CTellCHH orpaHH'ICHbl HaJIH'IHeM pa3pbiBOB BO BpCMeHH Me:>K

.li.Y pa3HbiMH 3TanaMH ofipafiOTKH. 

r opa3,!1,0 JIY'IlliHe yCJIOBHR )J,JIR ,!I,OCTH:>KeHHR BbiCOKOH 

3$$eKTHBHOCTH H CHH:>KeHHR CTOHMOCTH ofipafiOTKH CHHMKOB 

HMeJOT CKaHHpyJOmHe aBTOMaTbi, B pafiOTC KOTOpbiX onepa

Top llpHHHMaeT HCllOCpe,!J,CTBCHHOC yqacTHe Ha BCCX 3Tanax 

o6pa6oTKH. B 3TOM cnyqae cTaHOBHTCR B03MO:>KHbiM ace 

3Tallbl Ofi'he)J,HHHTb B pafioTe C,!I,HHOrO KOMllJICKCa, OIITHMclJII>

HbiM o6pa30M pacrrpe,!l,eJIHB BblllOJIHCHHC TeX HJIH HHbiX 

<i>YHKUHH MC:>K.li.Y rrporpaMMaMH 3BM u orrepaTopoM. Hau

JIY'IlliHe peJyJihTaTbl IlpH 3TOM ,!I,OCTHraJOTCR Ha CKaHHpyJO

mux aBTOMaTaX C ynpaBJIHeMbiM 3BM CKaHHpOBaHHCM. 

K aBTOMaTaM TaKorO THIIa OTHOCRTCR, B 'laCTHOCTH, 

POLLY 13' , ERASME 141, C03,!1,aHHhie B couuanHCTH'IeCKHX 
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CTpaHax A3JIT-l/5 /, A3JIT-2/160i6/ H M3JIAC/7( ocHo

BaHHble Ha HCIIOJib30BaHHH 3JICKTpOHHOJiy'leBOH TpyfiKH. 

CKauupyJOmue aBTOMaTbl Ha 3JIT 6naro,!l,apR 6e3b1Hep

UHOHHOCTH CKaHHPYJOmero Jiyqa IlpH BCTpeqe C TCM HJIH HHblM 

3aTpy,!I,HCHHCM llpH ofipafiOTKC CHHMKa MOryT TyT :>Ke OCTa

HaBJIHBaTbCR, IIOBTOpRTb H3MepeHHC, H3MCHHB YCJIOBHR jypo

BCHb ,!I,HCKpHMHHal.{HH BbiXO)J,HOrO CHrHaJia, HanpaBJICHHe 

CKaHHPOBaHHR H )J.p./, HJIH Bhl3biBaTh onepaTopa )J,JIR OKa-

3aHHR rroMomu Ha ,!l,aHHOM yqacTKe. OnepaTopy B JTOM cny

qae npe)J,OCTaBJIRCTCR B pacnOpR:>KCHHC OITTH'ICCKOC H30fipa

:>KCHHC ofipafiaThiBaCMOrO CHHMKa, H3ofipa:>KCHHC pe3yJibTa

TOB H3MCpeHHR H ofipafioTKH Ha ,!I,HCITJiee H ,!l,pyrHe CpC,!I,CTBa 

,!I,Hanora. B peJyJibTaTe cKaHHPYIDII.{He aaToMaTbl Ha 3JIT no 

CIIOCOfiHOCTH K a)J,anTal.{HH OKa3biBaJOTCJI fiJIH3KHMH K IIOJiy

aBTOMaTaM, a K03414>HUHCHT 3cWJeKTHBHOCTH HX pafiOThl Mo

:>KCT fibiTb )J,JI.R MHOrHX Ja)J,a'l llO,!I,HRT ,!1,0 )J,OCTaTO'IHO BbiCo

KOrO ypoBHJI. Cne,!I,CTBHCM 3Toro, B CBOJO oqepe,!l,b, JIBJUICTCJI 

B03MO:>KHOCTh ofipafiaTbiBaTb Ha 3THX CKaHHpyJOmHX aBTOMa

TaX 3a,!l,a'IH JIJOfioro THITa, B TOM <fHCJIC H TaKHC, KOTOpbie 

He )J,OITYCKaiOT HCITOJlh30BaHHJI B CHCTCMC ofipafioTKH nony

aBTOMaTOB /CM. HH:>KC/. BMCCTC C TCM, HCITOJlh30BaHHC 

onepaTopa B npouecce pa6oTbi cKaHHPYJOmero aaToMaTa 

BC)J,CT K CHH:>KCHHIO ero llpOH3BO)J,HTCJlhHOCTH. 3TO CHH:>KCHHC 

npOH3BO,!I,HTCJlhHOCTH HCpC,!I,KO OKa3hiBaCTCJI ocofieHHO fiOJih

lliHM Ha ITOCJIC)J,HHX :nanax llOBhllliCHHJI K03$$HUHCH1a :J$$eK

THBHOCTH CKaHHpyJOmero aBTOMaTa, KOr)J,a ,!I,CJiaiOTCJI, Ha

llpHMCp, llOllhiTKH ofipafiaThiBaTb C HCITOJib30BaHHCM aBTOMa

TH'fCCKOrO H3MepeHHJI HaHfiOJICC CJIO:>KHbiC y'faCTKH H30fipa

:>KCHHH /HaJIO:>KCHHC HCCKOJihKHX TPCKOB H )J.p./. B ')TOM CJiy

'fae, KOr,!l,a 3TO ,!J,OITYCTHMO, MO:>KCT OKa3aThCJI 3KOHOMH'fCC

KH Bhlf"O,!I,HhJM B COCTaB CHCTCMhl ofipafiOTKH BKJIIO'fHTh 

HCKOTOpoe KOJIH'fCCTBO llOJiyaBTOMaTOB. 

ABA THllA 3AP.A lJ 

C TO'IKH 3pCHHJI HCIIOJih30BaHHJI cpe,!J,CTB aBTOMaTHJH• 

poBaHHOH o6pa60TKH $HJihMOBOH HH$OpMaUHH 3a,!l,a'IH MOryT 

fihiTh pa3)J,CJieHbl Ha )J,Ba THIIa: 
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- Tpe6yiOJ.QHC C,ll,HHH'iHblX H3MepeHHH npu o6pa60TKe 

O,ll,.HOrO C06bJTHB:; 

- Tpe6y10J.QHC MHo:>KCCTBa H3MepeHHH Ha O,ll,HOM C06bJ-

THH. 

K nepBOMY THny OTHOCHTCB:, B lJaCTHOCTH, 60J1blUHH

CTBO 3a,ll,alJ B $H3HKC BbiCOKHX 3HeprHH, r,ll,e BOCCTaHOBJlC

HHC CJ1C,ll,OB B:,ll,CpHbiX 'laCTHU MO)I{CT 6bJTb npOH3BC,ll,CHO 

Ha OCHOBC H3MCpCHHB: KOOp,ll,HHaT J1Hlllb HCCKOJlbKHX TO'iCK 

Ha Ka)l{,ll,OM CllC,ll,C. 3a,ll,a'iH 3TOrO TUna MOryT peiUaTbCH 

npH HCnOJ1b30BaHHH CHCTCM o6pa60TKH, B COCTaB KOTOpbiX 

HapB:.D.Y CO CKaHHpyiOJ.QHMH aBTOMa TaMH BXO,ll,HT TaK)I{C nony

aBTOMaTbl. C03,ll,aHHC CHCTCMbl o6pa60TKH npH 3TOM ,ll,OJl)I{

HO BCCTHCb C Y'iCTOM CHH)I{CHHB: CTOHMOCTH 06pa60TKH 

O,ll,HOrO CHHMKa no cpaBHCHHIO C CHCTCMOH, HCnOJ1b3YIOI.QCH 

O,ll,HH TOJlbKO nonyaBTOMa Tbl. 

Ko BTOpOMY THny OTHOCB:TCB: TaKHC 3a,ll,alJH, KaK, Ha

npHMep, H3MepeHHC HOHH3aUHH npH o6pa60TKC $OTOCHHMKOB 

CO CJlC,ll,aMH B:,ll,CpHbiX lJaCTHU B $H3HKC BblCOKHX 3HeprHH, 

H3MCpCHHC rpa$HKOB neperpy3KH CaMOJlCTOB, HOCB:J.QHX cny
lJaHHbiH xapaKTep, u ,ll,pyrue. B JTOM cnyqae ueo6xo,ll,HMO 

,ll,CJlaTb Hepe,ll,KO ,ll,O ,ll,CCB:TKOB H3MepeHHH Ha Ka)l{,ll,OM MHJ1-

J1HMCTpe CJle,ll,a B:,ll,CpHOH 'iaCTHUbl HJ1H rpa<lJuKa, H n03TOMy 

HCDOJ1b30BaHHC nonyaBTOMaTOB B CHCTCMC MaCCOBOH 06pa-

60TKH HH$OpMaUHH ,ll,JlB: 3a,ll,alJ 3TOrO THUa HC opHCMJlCMO. 

CucTeMa o6pa6oTKH B ,ll,aHHOM cnyqae .D.Oll)I{Ha 6biTb ocuoaa

ua Ha HCUOJ1b30BaHHH O,ll,HHX 11Hlllb CKaHHPYIOJ.QHX aBTOMaTOB 

/npH 3TOM HCDOJ1b30BaHHC npe,ll,BapHTCJlbHOrO C'bCMa "Mac

KH" ,ll,OnycKaCTCB:/, a 3$$eKTHBHOCTb o6pa60TKH Ha HHX 

.D.Oll)I{Ha 6biTb .D.OBe,ll,eHa .D.O Tpe6yeMoro BbiCOKoro ypoBHH. 

flpaKTHlJCCKH BHC KOHKypCHUHH ,ll,JlB: MHOrHX 3a,ll,alJ BTOporo 

Tuna OKa3biBaiOTCB: CKaHHPYIOJ.QHC aBTOMaTbl Ha 3JIT, o6-

J1a,ll,aiOJ.QHe ynpaBJlB:CMbiM ·CKaHHpOBaHHCM H HCUOJ1b3YIOJ.QHC 

onepaTopa. J1pH 3TOM, CCTCCTBCHHO, cpaBHCHHC HX C DOJ1y

aBTOMaTaMH C TO'iKH 3pCHHB: CHH)I{CHHB: CTOHMOCTH 06pa-

60TKH O,ll,HOrO C06biTHB: Ha DOTOKC JlHIUCHO KaKOrO- J1H60 

npaKTHlJCCKOrO CMblClla: aBTOMaT OKa3blBaCTCB: 3KOHOMH

lJCCKH B COTHH H ,ll,a)I{C TbiCB:'iH pa3 BblrO,ll,Hee. 
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YPABHEHHE EAJIAHCA CHCTEMhl OEPAEOTKH 

CucTeMa o6pa6oTKH ua 6a3e cKauupy10mero aBToMaTa 

MO)I{CT 6b1Tb nocTpoeHa Ha OCHOBC: 

- HCnOJ1b30BaHHJI CKaHHpyiOJ.QCrO aBTOMa Ta /aBTOMa

TOB/ H rpynnbi nonyaBTOMaTOB, KOTOpblC npHMCHB:IOTCH ,ll,JlH 

nOBTOpHOro H3MCpCHHB: CHHMKOB, HCy,ll,alJHO o6pa6oTaHHblX 

Ha CKaHHPYIOJ.QCM aBTOMaTe; 

- HCUOJ1b30BaHHB: O,ll,HHX TOJlbKO CKaHHPYIOJ.QHX aBTOMa

TOB, HMCIOI.QHX B o6B:3aTCJ1bHOM nopB:,ll,KC cpe,ll,CTBa ,ll,Hallora 

onepaTopa c 3BM. 

0pHCHTaUHJI Ha TY HllH HHYIO CHCTeMy o6pa6oTKH CBH-

3aHa npe)l{,ll,C BCero C THDOM 3a,ll,alJH. J1paKTHlJCCKH KaK 

B nepBOH, TaK H BO BTOpOH CHCTCMaX o6pa60TKH npu pe

IUCHHH peaJlbHblX 3a,ll,alJ npucyTCTByeT onepaTop, no:JTOMY 

o6e CHCTCMbl, BKJ110lJaB: nocTpOCHHYIO Ha HCUOJ1b30BaHHH 

O,ll,HHX TOJlbKO CKaHHPYIOJ.QHX aBTOMaTOB H ,ll,OnycKaiOJ.Qyto 

n03TOMY C03,ll,aHHC lJHCTO aBTOMaTHlJCCKOrO pe)I{HMa o6pa-

60TKH, HBJ1B:IOTCB: Ha CaMOM ,ll,CJle JlHIUb B 60J1blUCH HllH 

MCHblUCH CTeneHH aBTOMaTH3HpOBaHHblMH CHCTCMaMH o6-

pa60TKH. Y'lacTuc onepaTopa, KaK y)l{e oTMelJanocb BbiiUe, 

3HalJHTCJ1bHO YllYlJIUaeT cnoco6HOCTb CHCTCMbl o6pa60TKH 

K a,ll,aUTaUHH, UOBbJIUaB: K03<P$HUHCHT 3$$eKTHBHOCTH BXO,ll,H

J.QHX B Hee CKaHHPYIOI.QHX aBTOMaTOB H COOTBCTCTBCHHO 

CHH)I{aH CTOHMOCTb o6pa60TKH CHHMKOB. BMCCTC C TCM, 

BBC,ll,euue onepaTopa B npouecc o6pa6oTKH ua cKauupyiOJ.QeM 

aBTOMa TC BllClJCT ,ll,000'11HHTCJ1bHbiC paCXO,ll,bl Ha C03,ll,aHHC 

CDCUHallbHOH TCXHHKH H ee 3KCDJ1yaTaUHIO, a TaK)I{C CHH)I{a

CT npOH3BO,ll,HTCJ1bHOCTb CaM oro aBTOMaTa. 1103TOMY yqac

THe on epa TOpa B npOUCCCC o6pa60TKH CHHMKOB C HCnOllb-

30BaHHCM CKaHHpyiOJ.QHX aBTOMaTOB XOTB: H npHHOCHT, KaK 

DOKa3bJBaeT OllbiT, 3HalJHTCJ1bHbiH BbiHrpbllll ,ll,JlB: UO,ll,aBllJIIO

mero 60llblUHHCTBa npaKTHlJCCKHX 3a,ll,a'i, B TO )I{C BpCMJI HMC

CT H onpe,ll,CllCHHbiC orpaHH'iCHHH. AHaJ1H3 pOJlH CKaHupyiO

mero aBTOMaTa u ponu onepaTopa B cucTeMe o6pa6oTKH 

ll03BOJ1B:CT llpH6J1H3HTbCB: K OUTHMallbHOH opraHH3aUHH 

C03,ll,aBaCMOH CHCTCMbl 06pa60TKH H HCKJ110lJHTb B03MO)I{HbiC 

KpyllHblC npOC'iCTbl, CBB:3aHHblC B ,ll,aHHOM CJlyqae C 60J1b

IUHMH 3aTpaTaMH MaTepHaJ1bHblX cpe,ll,CTB H BpCMCHH. 

AHa11H3 6y,ll,eM BCCTH, HCXO,ll,JI H3 YC110BHJI ,ll,OCTH)I{CHHR 
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CHCTCMOH o6pa60TKH 3a)].aHHOH BbiCOKOH 34>«tleKTHBHOCTB. 

B u.n.eaJibHOM cJiyl.fae: 

E =l. 
CYICT /2/ 

PaccMoTpHM o6pa6oTKy uu$opMal.I,HH OAJf 3aoa11 nep
Bozo muna. liy)].eM YCJIOBHO Cl.fHTaTh, 'ITO K034>«t~Hl.I,HCHT 
34>$eKTHBHOCTH noJiyaoToMa TOB En/a= 1 , a )].JIB cKauupyiO

me ro aBTOMa Ta B o6meM cJiyl.fae E awr ~ 1 . 3To .n.onyme

HHC, KaK H HCKOTOpble )].pyrue BTOpOCTCllCHHhlC )].OrrymeHHB, 

HCCKOJihKO CHH3HT TOI.fHOCTb paCI.fCTOB, O)].HaKO 3Hal.fHTCJihHO 

ynpoCTHT aHanH3. 

YcJiooue /2/ corJiacuo onpe.n.eJieHHIO /1/ 6y.n.eT BblllOJI

ueuo, Kor.n.a 

n:N, /3/ 

T .e. KOr )].a BCC llOCTYllHBIIIHe Ha o6pa60TKY $oTOCHHMKH 

6y)].yT YCllCIIIHO o6pa6oTaHbl. 3TO YCJIOBHe MO*CT 6biTb 3a

nucauo KaK 

S -S ·[1-E l+m 1 • S , = N 
aRT ilHT ilBT f!, a II, a ' /4/ 

r.n.e S aBT - llpOH3BO)].HTCJibHOCTh aBTOMaTa, Ha KOTOpOM 

nepBOHattaJibHO BC)].eTCH o6pa60TKa BCCX CHHMKOB, ll03TOMy 

S auT =N ; E aBT - K034>«tluuueuT 34>«tleKTHBHOCTH auToMaTa; 

S aBT [ 1-E UHT ] - KOJIHI.J:CCTBO HCy)].al.fHO o6pa6oTaHHbiX 

Ha aBTOMaTe CHBMKOB; mil/a - KOJIHI.feCTBO llOJiyaBTOMa

TOB, ueo6xo.n.uMoe )].JIB nepeMepa uey.n.aquo o6pa6oTauuwx 

Ha aBTOMaTe CHHMKOB H BblllOJIHCHHB paBeHCTBa /3/; S n/a -
llpOH3BO)].HTCJibHOCTb O)].HOrO llOJiyaBTOMaTa *. 

~eJibiO BKJIIOI.J:CHHB B CHCTCMY o6pa6oTKH rronyaBTOMa

TOB, COrJiaCHO YCJIOBHIO /3/, BBJIBCTCB BblllOJIHCHHC paBeH

CTBa 

S ·[1-E l-m . • S , =0 
<lilT <lilT II/ a IJ,'a /5/ 

* lloKa3a TeJiu N , S awr , S n/a 6epyTCH .n.nB onpe.n.eJieu
uoro oTpe3Ka opeMeuu, uanpuMep, o.n.uoro ro.n.a. 
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)].JIH BXO.lJ.HmHX B JICBYID l.faCTb Bhlpa*CHHH /4/ BTOporo H 

TpeThero cJiaraeMbiX. AHaJIH3 noJiyl.feuuoro Bbipa•euuH 

/5/, oTpa•aromero ycJiooue co3.n.aHHH c6aJiaucupooauuoi 

CHCTCMbl o6pa60TKH, ll03BOJIHCT OTBCTHTb Ha pH)]. OCHOB

HbiX BOllpOCOB rrpH opraHH3al.I,HH CHCTCMbl. Bbipa*CHHC /5/ 

6y.n.eM Ha3biBaTb ypaBHeHueM 6a/laHca cucmeMbl o6pa6om1<u. 
0TMCTHM rrpHMYID $yHKI.I,HOHaJibHyro 3aBHCHMOCTb K03$

$Hl.I,HCHTa 34>$eKTHBHOCTH E aBT OT ypoBHH C03)].aHHH Ma

TeMaTHI.fecKoro o6ecnel.feHHH M H yqacTHH onepaTopa o 

npouecce .n.uaJiora D c Bbii.fHCJIHTeJibHOi Marnuuoi B 3aTpy.n.

HHTCJibHhlX CHTyal.I,HHX. B CBOID Ol.fepe)].b, llpOH3BO)].HTCJib

HOCTb aUTOMaTa SaBT HMCCT o6paTHYIO 3aBHCHMOCTh OT 

D u npBMyiO, a npu onpe.n.eJieHHbiX ycJIOBHHX no Mepe pa3-

BHTHH MaTeMaTHI.fCCKOrO o6eCllCI.fCHHH /CJIHIIIKOM 60JibiiiOH 

06'hCM H B03pacTaiOmaH CJIO*HOCTh nporpaMM, orpaHHI.feH

Hhie B03MO*HOCTH 3BM/ Hal.fHHaiOmyiO nepeXO)].HTb B o6-

paTHyiO, 3aBHCHMOCTb oT M. llo3TOMY ypaoHeHHC 6aJiaHca 

CHCTCMbl o6pa60TKH /5/ C Yl.fCTOM :JTHX 3aBHCHMOCTCH MO

*CT 6biTb npe)].CTaBJICHO KaK 

S I L M' -
1
-) -11- E (0 M) 1-m · S I ~ 0 

';un\o' 'M, WIT ' 11/a 11 a ' 
/6/ 

r )].C S<IIIT (M ') - 03Hal.faCT rrpHMYIO $yHKI.I,HOHaJihHYIO 3aBHCH

MOCTh llpOH3BO)].HTCJihHOCTH aBTOMaTa OT ypOBHH pa3BHTHH 

MaTCMaTHlJ.CCKOrO 06CCllClJ.CHHH Ha HCKOTOpOM ero HattaJib

HOM 3Tane, a S<IIIT (~)- o6paTHYIO 3aBHCHMOCTh OT )].aJib-

Heiirnero pa3BHTHH MaTeMaTHI.fecKoro o6ecnetteHHH nocJie 

)].OCTH*CHHH HM OllpC)].CJICHHOrO ypoBHH. 

HapyrneHHe ypaBHCHHH 6aJiauca oe.n.eT K He.n.oucnoJib3o

BaHHIO B03MO*HOCTCH CHCTCMhl o6pa60TKH H YBCJIH'ICHHIO 

CTOHMOCTH o6pa60TKH CHHMKOB. HanpHMCp, npH llpOH3BO

)].HTCJibHOCTH CKaHHpyiOmero aBTOMaTa SaBT = 300000 co-

6biTHH B rO)]., K03$$Hl.I,HCHTC 3$$eKTHBHOCTH .E aBT = 0, 7 
/TaKue noKa3aTCJIH xapaKTepHhi )].JIH cKauupyiOmux aoTo

MaTOB, KOTOphiC HC HCllOJih3YIOT )].HCllJICH H .n.pyrue CpC)].CTBa 

.n.uaJiora onepaTopa c 3BM )].JIH "cnaceHHB" uey.n.alfHO o6pa-

6oTaHHhiX C06hiTHH/ H llpOH3BO)].HTCJihHOCTH O)].HOrO llOJiyao

TOMaTa S n/a = 5000 co6hiTHi B ro.n. noJiyl.faeM, corJiac

HO /6/, Tpe6oBaHHC K KOJIHI.fCCTBY llOJiyaBTOMaTOB: 
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S ( _!_ M' ..!-__ )·[ 1-E (D M)] 
<-lilT D ' 'M" anT ' 

m , ~ --------------------------
11, a S , -

II, a /7/ 

300 000 [ l-D,7_l __ ~ 18. 
-= -------

5000 

Ha rrpaKTHKe BO MHOrHX CJiylJa.RX HaRTH TaKoe 60JiblllOe 

KOJIHlJeCTBO IIOJiyaBTOMa TOB )].JI.R CHCTeMbl o6pa60TKH )].OCT a

TOlJHO TPY.D.HO, H TOr)].a .LJ.OporOCTO.Rli.\HH CKaHHPYIOLI.\HH aBTO

MaT pa6oTaeT c He.D.orpy3KOH. B pe3yJibTaTe peaJibHa.R 

IlpOH3B0)1.HTeJibHOCTb CHCTeMbl o6pa60TKH 3HalJHTeJibHO CHH

:>KaeTC.R /paClJeT MO:>KeT 6biTb IIPOH3Be)].eH Ha OCHOBe Bbipa

:>KeHHH /6/, r.D.e HCKOMbiM B .D.aHHOM cnyqae »:BJI»:eTc»: S awr I, 
lJTO IIpHBO)].HT, B CBOIO O'Iepe)].b, K yKa3aHHOMY yBeJIHlJeHHIO 

CTOHMOCTH o6pa60TKH B paclJeTe Ha O)].HO C06biTHe. 

PelllHTb rrpo6neMy IIOBblllleHHH rrpoH3BO.LJ.HTeJibHOCTH H 

CHH:>KeHHH CTOHMOCTH o6pa60TKH CHHMKOB )].JI.R CHCTeMbl o6-

pa60TKH, BKJIIOlJaiOLI.\eH aBTOMa T H rpyrrrry IIOJiyaBTOMa TOB, 

B YCJIOBHHX .LJ.eliJHII;HTa IIOJiyaBTOMa TOB MO:>KHO, OlJeBH)].HO, 

IIyTeM KOMIIJieKCHOrO aHaJIH3a rryTeH IIOBbiilleHH.R K03!IJ!IJH

QHeHTa 3!lJ!IJeKTHBHOCTH aBTOMaTa C ylJeTOM BJIH.RHH.R pOCTa 

.D.Hanora H pa3BHTHH MaTeMaTHlJecKoro o6ecrrelJeHH.R Ha 

IIpOH3BO)].HTeJibHOCTb CHCTeMbl o6pa60TKH H ee CTOHMOCTb. 

PellleHue 3Toii rrpo6neMbl 3aBHCHT oT cno:>KHOCTH o6pa6a

TbiBaeMbiX CHHMKOB H OT caMOH CHCTeMbl o6pa60TKH. fio3-

TOMY rrpoeKTHpOBaHHe CHCTeMbl o6pa60TKH )].JI.R Ka:>K)].OH 

HOBOH 3a.D.alJH .D.OJI:>KHO orrupaTbC.R Ha rrpoBe.LJ.eHHe aHanorHH 

C y:>Ke HMeiOLI.\HMC.R OIIbiTOM /KaK 3TO C)].eJiaHO, HaiipHMep, 

rrpu pa3pa6oTKe CKaHHPYIOLI.\ero aBTOMaTa A3JIT- 2/160 

C OpHeHTaQHeH ero Ha o6pa60TKY CHHMKOB KOHKpeTHOH !IJu-

3HlJeCKOH 3a.D.alJH 161 I, a TaK:>Ke rrpe.D.yCMaTpHBaTb 3Tarr 

rrpaKTHlJeCKOH OIITHMH3aQHH CHCTCMbl BO BpeMH ee 3KCIIJiya

TaQHH. 

3TOT CJIO:>KHbiH IlpOQeCC HaHJIYlJillHM o6pa30M H C HaH

MeHblllHMH 3aTpaTaMH YCHJIHH H BpeMeHH pelllaeTC.R IIpH HC

IIOJib30BaHHH CKaHHPYIOLI.\HX aBTOMaTOB, HMeiOLI.\HX pa3BHTYIO 

CHCTeMy )].HaJiora orrepaTopa C 3BM. TaKHe CKaHHPYIOLI.\HC 

aBTOMaTbl II03BOJIHIOT orrepaTHBHO CMO)].eJIHpOBaTb pa3-
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JIHlJHbie BapHaHTbl CHCTCMbl o6pa60TKH H Bbi6pan. HaHJiyq

lllHH H3 HHX )].JI.R )].aHHbiX KOHKpeTHbiX YCJIOBHH. 

PaccA-tompuM npuMep 

H C X 0 .D. H bl e )].a H H bl e: CKaHHPYIOLI.\HH aBTOMaT Ha 

3JICKTpOHHOJiylJeBOH Tpy6Ke A3JIT -i/5/ HMCIOLI.\HH MOHHTOp-
' HyiO CHCTeMy )].Hanora, KOTOpaH II03BOJI.RCT OKa3biBaTb rro-

MOLI.\b CO CTOpOHbl OIIepaTOpa Ha 3Tarrax H3MepeHH.R H o6-

pa60TKH H3MepeHHOH HHiiJOpMaQHH, HCIIOJib3YCTC.R )].JIH o6-

pa60TKH CHHMKOB C lllHpOK03a30pHOH HCKpOBOH KaMepbl. 

3HalJHTeJibHa.R lJaCTb CHHMKOB HMeeT OCJia6JieHHblC 110 KOHT

paCTHOCTH TpeKH, YCIICillHOe H3MepeHHe KOTOpbiX Tpe6yeT 

BMelllaTeJibCTBa orrepaTopa, 'ITO Be.D.eT K orrpe.LJ.eJieHHOMY 

CHH:>KCHHIO IlpOH3B0)1.HTeJibHOCTH aBTOMaTa. flpH 3TOM 3KCIIe

pHMCHTaJibHO ycTaHoBJieHo, 'ITO rrpu ycnoauu .LJ.OCTH:>KeHHH 

Ko3!lJ!IJuuueHTa 3!lJ!IJeKTHBHOCTH Ha 3Tarre H3MepeHH.R EaBT= 
= 0,6 3aTpaTbl BpeMeHH Ha )].Ha.rror MOryT 6biTb HC3HalJH

TeJibHbiMH H IlpOH3BO)].HTeJibHOCTb aBTOMaTa rrpH 8-lJaCOBOH 

pa6olJeH CMeHe B 3TOM CJiylJae COOTBeTCTByeT o6pa60TKe 

S <lBT "' 200 000 co6biTHH B ro.D;; rrpu EasT= 0,8 Tpe6yeMbie 

3aTpaTbl Ha )].HaJior B03paCTaiOT H IlpOH3BO)].HTeJibHOCTb 

cHH:>KaeTc»: .D.O SaBT ~ 80 000 co6biTHH B ro.D.; rrpu E anT = 
= 0,92 saBT ~20000 C06biTHH B ro)].. Ko3~HQHeHT 3!lJ!IJeK

THBHOCTH Ha 3Taiie o6pa60TKH H3MepeHHOH HHiiJOpMaQHH 6JIH-

30K K C)].HHHQC H rrpaKTHlJCCKH MO:>KeT He YlJHTblBaTbCH. 

lilT aT o6cny:>KHBaHHH aBTOMa Ta A3JIT- 1 rrpHMepHo B 2 
pa3a 6onhllle, YeM rnTaT O.D.Horo rronyaBTOMaTa TIYOC 

c rrpoH3BO.D.HTeJibHOCTbiO S 11;a = 12 000 co6blTHH B ro.LJ.. 

Tpe6yeTc.R crrpoeKTHpoBaTb cHcTeMy o6pa6oTKH c rrpoH3-

BO)].HTeJibHOCTblO 70 TblC.RlJ C06biTHH B rO)]. H C OpHeHTaQHCH 

Ha HaHMeHblllYIO lJHCJieHHOCTb o6cny:>KHBaiOmero rrepcoHana. 

PerneHHe 3a.D.alJH 

HCIIOJib3YH ypaBHeHHe 6anaHCa CHCTCMbl o6pa60TKH /6/ 

H IIO.LJ.CTaBJI.R.R B Hero pa3JIHlJHbie 3HalJeHH.R S aRT H E aBT 

/eM. YCJIOBHH 3a)].alJH/, IIOJIYlJHM B paclJeTe Ha )].OCTH:>KCHHe 

paBHOrO KOJIHlJCCTBa o6pa6aTb1BaeMblX C06biTHH HCO)].HHaKo

Bble Tpe6oBaHHH K BpeMeHH pa60Tbl aBTOMaTa H KOJIHlJeCTBy 

acrroJib3yeMbiX rronyaBTOMaToB. CooTBeTCTBeHHO rronylJHM 

H HCO)].HHaKOBble IIOKa3aTeJIH B Tpe60BaHHHX K 3aTpaTaM Ha 
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o6cny)I{HBaHHe llpH 3KCnnya Tal.I,HH pa3HbiX BapHaHTOB CHCTe

Mbl o6pa60TKH.IlpH 3TOM HaHnyl.JIUHe llOKa3aTenH nonyl.JalOTCH 

npH HCDOnh30BaHHH B CHCTeMe o6pa60TKH Hapx~y C aBTO

MaTOM TaK)I{e O~Horo nonyaBTOMaTa. 3TO ~OCTHraeTCH B 

BapHaHTe, Kor~a H3MepeHHH Be~yTCH C 3$$eKTHBHOCTblO 

EaBT ~ 0,8 /eM. puc. /; 3TOT noKa3arenb H coorBeTcTByiO-

W tOt 
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8..._ 
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~· 
. I 

6 t 
I 
t 
.:....._ --
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Yt-
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2t I 

+ I I 
L' ... 01 0,8 

0 ~6 . 
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aBT. 
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3a8UCUMOCmb 'lUC/IeHHOCmU nepCOHQ/IQ (W), o6c/ly.JKU8Q10-
Uje20 cucmeMy o6pa6omKu c peaAbHOU npoU38ooumeAbHOCmb10 
70 mbiCJI'l co6blmuu 8 zoo, om Ko:Jr/Jr/Jut~ueHma :Jr/Jr/JeKmU8Hocmu 
E aBT 8XOOJ11J4e2o 8 cocma8 cucmeMbl o6pa6omKu cKaHu

PY101J4e2o a8moMama A3JIT-J. 

~ax npoH3BO~HTenhHOCTh B pacl.Jere Ha o~HH l.Jac pa6orw 

3a~aiOTCH oneparopy ua aaroMare. OcraiO~Hecx npH 3TOM 

ueo6pa6oraHHbiMH co6biTHH B KonHqecraez20o/o or o6~ero 
l.JHcna nocrynHBIUHX Ha o6pa6oTKY nepe~aiOTCH 3aTeM Ha 

llOBTOpHbie H3MepeHHH Ha llYOC /3TH C06biTHH OTnHl.JaiOT

CH llOHH)I{eHHOH KOHTpaCTHOCThJO TpeKOB, l.JTO Be~eT K He-
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6onbiUOMY CHH)I{eHHIO npoH3BO~HTenhHOCTH IIYOC npH HX 

H3MepeHHHX; B ~aHHOM pacl.JeTe BBH~y He3Hal.JHTenbHOCTH 

3Ta nonpaaKa He yqTeHa/. llocTpoeHHaH c Hcnonb3oaauueM 

npHBe~eHHOrO aHanH3a CHCTeMa o6pafiOTKH C llpOH3BO~H

TenbHOCTblO ~0 70 ThlCHl.J COfihiTHH B ro~ 3KCnnyaTHpyeT

CH a OH.H.H c 1973 ro~a; no pe3ynbTaTaM o6pa6oTKH 60 

TWCH'I, a 3aTeM 100 ThlCHl.J co6biTHH Ha Heii nonyqeHbi Ho

awe $H3Hl{eCKHe ~aHHwe /8,9/. 
Mo~enHpoaaHHIO npH noHcKe onraManhHo nocrpoeHHoii 

CHCTeMhl ofipafiOTKH nerKO llO)J,~aiOTCH! KOnHl.JeCTBO HC

llOnh3yeMhlX nonyaBTOMaTOB H 3aTpaTbl BpeMeHH Ha ~Hanor 

onepaTopa c 3BM. liTo )l{e KacaeTCH MaTeMaruqecKoro 

o6ecneqeHHH, TO OHo, KaK npaauno, B cHny 6onbiUHX JaTpaT 

Ha ero C03~aHHe He MO~enHpyeTCH, a llpOCTO pa3BHBaeTCH 

~0 HeKOTOporo ypOBHJI, nocne KOTOporo cy~eCTBeHHOro 

yaenHl.JeHHJI 3$1leKTHBHOCTH HnH llpOH3BO~HTenbHOCTH aa

TOMaTa, BnHJIIO~HX Ha CHH)I{eHHe CTOHMOCTH OfipafiOTKH 

CHHMKOB HnH COKpa~eHHe CpOKOB ofipafiOTKH ~aHHOrO 3K

cnepHMeHTa, y)l{e ue O)I{H~aercJI. Cne~CTBHeM 3Toro xa

nJieTCJI TOT $aKT, l{TO ~nJI pa3Horo ypoBHJI pa3BHTHJI MaTe

MaTHl.JeCKOrO ofiecneqeHHJI MOryT Cy~eCTBOBaTb OTnHl.JHhle 

~pyr OT ~pyra H B TO )l{e BpeMJI JIBnJIIOU{HeCJI OllTHManbHbiMH 

~nJI CBOHX ypOBHeH CHCTeMbl ofipafiOTKH. llpH 3TOM npeHMy

~eCTBa BHOBb OKa3biBalOTCH Ha CTOpOHe CKaHHpyiO~HX aBTO

MaTOB, HMeiO~Hx pa3BHTwe cpe~cTaa ~Hanora onepaTopa c 

3BM, TaK KaK OHH ll03BOnJIIOT nerl.Je "oTcne)I{HBaTb" ypo

BeHb pa3BHTHJI MaTeMaTH'IecKoro o6ecnel.JeHHJI 6naro~apx 

B03MO)I{HOCTH onepaTHBHO llpOBO~HTb aHanorHl{HOe DpHBe

~eHHOMY B npHMepe MO,lJ,enHpOBaHHe BapHaHTOB CHCTeMbl 06-

pa60TKH H C03~aBaTb ,lJ,OCTaTOl.JHO 3$1leKTHBHO, XOTH H He C 

CaMOH BbiCOKOH npOH3BO,ZJ,HTenbHOCTbiO, pa6oTaiOU{He CHCTe

Mbl ofipafiOTKH Ha paHHHX CTa~HJIX C03~aHHJI MaTeMaTH

l.JeCKOrO o6ecnel.JeHHJI. B pe3ynhTaTe cymecTBeHHo coKpa

ll{aiOTCJI CpOK BBO~a B 3KCnnyaTal.I,HlO C03~aBaeMOH CHCTeMbl 

o6pa6oTKH H o6mue 3aTparw apeMeHH na o6pa6oTKY ~aH
uoro 3KcnepHMeHTa. 

CTOHMOCTb OEPAEOTKH CHHMKOB 

0l.l,eHHBaJI CHH)I{eHHe CTOHMOCTH ofipafiOTKH CHHMKOB 

3a Cl.JeT BHe~peHHJI B CHCTeMy ofipafiOTKH CKaHHpyiOU{ero 

15 



aaToMa Ta, .D.JUI Ja.n.aq nepaoro Tuna Mo:>KeM npoaecTH pac-

'-leT H3 

qc 

ycnoBHfl 

B(anT :±_JI/a) 

BII/a 
IBI 

r.n.e B(a!IT +II/a) - CTOHMOCTh C03.D.aHHfl H o6cny:>KHBaHHfl 

B lC'-ICHHe Z neT CHCTeMhl, BKniO'-laiOU\eH aBToMaT H nony

aBTOMaThJ; B II/a - CTOHMOCTh C03.IJ.aHHfl H o6cny:>KHBaHHfl 

B TC'-ICHHe TCX )f(C Z neT CHCTeMhl, BKniOl.JaiOU\eH O.D.HH 

nonyaBToMaThl H HMeiOU\eH TY :>Ke CYMMapHyiO npOH3BO.D.H

TCJ1bHOCTh. 

IlpH llOJ1HOH :Jarpy 3Ke o6eHX CHCTeM H C y'-leToM pa

BeHCTBa CpOKOB HX 3KCOJ1yaTaUHH Bhlpa)f(eHHe 171 MO:>KHO 

npe.IJ.CTaBHTh B BH.D.e 

q 
b:urr (M);m 11;.t ·b 11 /a 

191 
nll 1a ·b11/a 

r.n.e h:IIIT (M) - CTOHMOCTh C03.IJ.aHHH H o6cJ1y)f(HBaHHH aBTO-

MaTa, 3aBHCflll\afl 

o6ecneYeHHH M ; 
OT ypoBHH pa3BHTHfl MaTeMaTH'-leCKOro 

b II/a - CTOHMOCTb C03.D.aHHH H o6cny-

)f(HBaHHfl O.D.HOrO nonyaBTOMa Ta, BKJ1101.JaJI C paBHHTCJlhHO 

ue6onhrnue JaTpaThl Ha coJ.n.aHHe .n.nH Hero MaTeMaTHYec

Koro o6ecneYeHHH; m II/ a - '-IHCJ10 llOJlyaBTOMaTOB B CHCTe

Me, BKJ1101.JaiOU\eH aBTOMaT, onpe.n.enfleTCJI no Bblpa)f(eHHIO 

171; n 11 'a - '-IHCJ10 nonyaBTOMaTOB B CHCTeMe 6e3 aBTOMa

Ta, Ho c Toil )f(e npouJBO.D.HTenbHOCTbiO. 

r.n.e 

0'-leBH.IJ.HO: 

1 ' 1 
S (-.M.-) 

:un D M" 
1101 n 

11,':1 

S 11/a 

1 M' _1_) 
S aBT (D' ' M" - OpOH3BO.IJ.HTeJ1bHOCTh aBTOMa-

Ta, COOTBCTCTBYIOU\afl npoH3BO.D.HTeJ1hHOCTH CHCTeMhl o6pa-

6oTKH; Sn/a - npoH3Bo.D.HTenhHoCTh o.n.Horo nonyaaToMaTa. 

IIo.n.cTaBHB 17 I H 1101 a 191, nony'-IHM 
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q= 

s allT (l,M',-1-).fl-E .11,.r (D,M)I 
D M" ' ' 

b (M) + 
<-mT S 11/a 

( 1 M, __!_) 
S aBT 15 ' ' M , 

5 11/a 

. b 11 /a 

b CIHT (M) 
--- + fl-Eawr (D,M)I, 

s (_!_ M' __!_) 
anT D' ' M ., 

b11/a 

SII/a 

• b I 
II: a 

1111 

b, 111T (M) b II a I - noKa3aTenu CTOHMoCTH o6-r.n.e --------- u 

S (_!_ M' _l_) 
"111'1' ' ' ' D M" 

S 11/a 

pa6oTKH o.n.uoro CHHMKa Ha aaToMaTe u nonyaaToMaTe npu 

Ko3<1J<lJHUHeHTe 3<1J<1JeKTHBHOCTH TOro H .IJ.pyroro paBHOM e.n.u

HHI.I,e. 
IlpH He.n.orpy)f(eHHOCTH CKaHHPYIOU\ero aBToMa TaB Bhlpa-

)f(eHHH I 111 .n.oJl)f(Ha ucnoJ1b3oBaTbCH peanhHaH npoH3BO,lJ,H

TenbHoCTb aBTOMaTa. IlpH 3TOM CHH:>KeHHe CTOHMOCTH 3a 

C'-leT HCllOJ1b30BaHHH aBTOMaTa H3- 3a cpaBHHTeJlbHO 6oJ1hillHX 

3aTpaT Ha Hero yMeHhillHTCH, '-ITO npHBe,!I,eT K Bo3pacTa

HHIO IYXY,!I,illeHHIOI noKa3aTeJ1H q. HeKoTopaH KOMOeHCaUHH 

npH 3TOM llOJlyYaeTCH 3a Cl.JeT COOTBeTCTBYIOmero CoKpa-

11\eHHH 3aTpaT Ha o6CJ1Y)f(HBaHHe aBToMaTa. 

PaccMompuM npuMep, HJ1J1IOCTPHPYIOmuii pacl.feT 

CHH)f(eHHfl CTOHMOCTH o6pa6oTKH CHHMKOB Ja C'-leT HCllOJ1h-

30BaHHfl CKaHHPYIOU\ero aBTOMaTa. 

11 C X o ,11, H hie ,11, a H H hie:* nyCTh CTOHMOCTb CKaHH-

pyiOmero aBToMaTa THOa A3JIT -1 H MaTeMaTHl.JeCKoro 

o6ecnel.JeHHfl ,!I,J1JI Hero - 200 ThlCH'-1 py6neu; CTOHMOCTb 

* )J,aHHhle 0 CTOHMOCTH H ,!I,pyrHX 3aTpaTaX llpH6J1H3HTenh
Hhle. IlpH llO,lJ,Cl.JeTe 3aTpaT Ha o6cny:>KHBaHHe HaKna,!I,Hhle 

pacxo,11,w Ha JapnnaTy, pacxo.n.w Ha couuanhHoe o6ecneqe
HHe H np. B CyMMe Cl.JHTanHCb KaK ,!I,ByKpaTHhle 00 OTHorne-

HHIO K JapnnaTe. 
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ero o6cny~uaaHHR a Teqeuue z = 10 neT 3KcnnyaTa~uu 
/apeMR MopanhHoro CTapeHHR annapaTyphi/ npu O,LJ,HOCMeu
uoii pa6oTe-165 ThiCR'I py6neii, T.e. basT = 200+165=365 
ThiCR'I py6neii. PeanhHaR npoH3BO,LJ,HTenhHOCTh aBTOMaTa npu 
O)J.HOCMeHHOH pa6oTe - 70 ThiCR'I C06hiTHH B rO)J. npu K03I!J
I!Juu.ueHTe J~eKTHBHOCTH, 6no3KOM K E aRT = 0,8. CTou
MOCTh O,LJ,Horo nonyaaToMaTa Tuna IIYOC, pa6oTaro~ero a 
COCTaBe CHCTeMhl 83 O,LJ,Horo- ,LJ,BYX ,LJ,eCRTKOB TaKHX nonyaa
TOMaTOB, no,LJ,KniO'IeHHhiX K ynpaBnRJO~eii 3BM cpe,LJ,Hero 
Knacca , - 35 ThiCR'I py6neii; CTOHMOCTh o6cny~HBaHHR O)J.
HOro TaKoro nonyaBTOMaTa B Te'leuue z = 10 neT 3KCnnya
Tau.uu - 75 ThiCR'I py6neii, T.e. b11;a = 35+75=110 ThiCR'I 
py6neii. flpOH3BO,LJ,HTeJJhHOCTh, noKa3aHHaR nonyaBTOMaTOM, 
COOTBeTCTByeT o6pa60TKe 12 000 C06hiTHH B rO,LJ,. Tpe6yeT
CR OU.eHHTh CHH~eHHe CTOHMOCTH o6pa60TKH CHHMKOB ,LJ,nR 
)J.aHHOH 3a,LJ,a4H 3a C'leT HCnOJJh30BaHHR B CHCTeMe o6pa6oT
KH CKaHHpyiO~ero aBTOMaTa. 

Peweuue 3a,LJ,a'lu. 

Cornacuo I II/: 

~- _265000 _ . _110000_ I 11-0,81, 0,56 t 0,2' 0,76. 
q 70000 . 12000 

TaKHM o6pa3oM, ucnonh3oaauue aaToMaTa a cocTaae 
CHCTeMhl o6pa60TKH CHH~aeT CTOHMOCTb o6pa60TKH CHHMKOB 
)J.O ypOBHR q = 0,76 00 OTHOWeHHIO K CTOHMOCTH HX o6pa-
60TKH ua nonyaaToMaTax. )J.nR 3Toro ~e npuMepa a aapuau
Te OOJJHOH 3arpy3KH aBTOMaTa /nepexo,LJ, OT O,LI,HOCMeHHOH 
K TpeXCMeHHOH pa6oTe/ C yqeTOM nonpaBKH Ha COOTBeT
CTBYIO~ee yBeJJH'IeHHe 3aTpaT Ha 3KCnnyaTaU.HlO noKa3a
TeJJb CHH~eHHR CTOHMOCTH o6pa60TKH MO~eT 6biTb )J.OBe,LJ,eH 
/ynyqweu/ ,LJ,O ypoBHR q ~ 0,5. 

Co6cTseuuo CTOHMOCTh o6pa6oTKH O,LJ,Horo CHHMKa I co-
6hiTHR/ C nOMO~hlO CHCTeMhl o6pa60TKH, BKJJIO'IalO~eH CKa
HupyiO~HH aBTOMaT u nonyaaToMaTbi, Mo~eT 6h1Th uaii,LJ,eHa 
H3 YCJJOBHR: 

p= 
l3 (aBT + 11/a) 

S ClBT • Z 

HnH /CM. BhiBO,LJ, I!JopMynhl /11//: 

18 

b SaBT (~ ,M', __ l_) ·D-E 
aBT(M) + -- M" aRT (D, M)] 

• bn/a 
S n/a 

p=----

S ( J.. M' - 1-).z 
aRT D' ' M, 

/12/ 

b aBT (M) b n/a 
---------- + --

s (.L,M', _l_),z Sn/a'z 
asT D M, 

• [1-EaRT (D,M)]. 

)J.nR paccMaTpusaeMoro npuMepa c ucnonh3oaauueM aa
ToMa Ta A3J1T -1 cornacuo /12/ nony'IHM CTOHMOCTh o6-
pa60TKH O,LJ,HOrO CHHMKa /c06hiTHR/: 

365000 
P= + 

70000 .lQ 

110000 
·--- .[1-0,8J=0,52+0,18=0,7 py6. 

12000 . 10 

Bhlpa~eHHR /11/ u /12/ MoryT 6hiTh ucnonh30BaHhl ,LJ,nR 
auanu3a 3aTpaT H HX CHH:>KeHHR no pa3JJH'IHhiM 'laCTHhiM xa
paKTepHCTHKaM, KOTOphle MOryT HHTepeCOBaTh pa3pa6oT
'IHKOB cucTeMhi o6pa6oTKH. K TaKHM xapaKTepucTHKaM Mo
ryT OTHOCHThCR, HanpHMep, OT,LJ,eJJhHhle 3aTpaThl Ha Kanu
TanhHOe CTpOHTenhCTBO HnH O,LJ,Hy TOnhKO 3apnnaTyWTaTa 
o6cny:>KuaaJO~ero nepcouana, KonuqecTBO o6cny:>KHBaJO~ero 
nepcouana u ,11,p. 3Tu xapaKTepucTHKH ,LJ,JJR aBTOMaTa u nony
aaToMaTa CTaBRTCR B Bhipa:>KeHHR /11/ HnH /12/ Ha MeCTO 
no~a3aTeneii basT u bn/a 

AHanu3y CHH:>KeHHR CTOHMOCTH o6pa60TKH B paC'IeTe Ha 
O,LJ,HO C06hiTHe npu npoeKTHpOBaHHH TOH HnH HHOH CHCTeMhl, 
OpHeHTHpOBaHHOH Ha MaCCOBylO o6pa60TKY CHHMKOB KOHK
peTHOH 3a)J.a'IH, B pR,LJ,e HCCne,LJ,OBaTenhCKHX ~eHTpOB /ua
npHMep, B l.J.EPHe/ y~enRJOT 6onhWOe BHHMaHHe. 
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r P AHH lJHblH K03tlx~JH~HEHT 3tlx~JEKTHBHOCTH 

IlpHHJIB B Bblpa)I{CHHU /11/ 3Hal.feHHe q=l, nOJIYl.fUM rpa

HU'-IHOC 3Hal.fCHUC K03~UUHCHTa 3~CKTUBHOCTU CKaHupym

IUCI'O aBTOMaTa, Hal.fHHaX C KOTOpOrO H Bblllle UCnOJib30BaHUe 

aBTOMaTa B CHCTeMe o6pa60TKU JIBJIJieTCJI peHTafieJibH~M: 

h (M) h 
--~'-' ----- --~-
s (LM·.-1-) s,,/a 

;ttn 0' M,. 

F 
';nn min /13/ 

)J,JIH ycnoBHH npe.nbi.LlYIUero npuMepa: 

E 
365000 
---
70000 12000 

110000 
0,56. 

;\HT 111111 

be3yCJIOBHO, npoCKTUpOBaTb U CTpOUTb CHCTeMbl o6-

pa60TKH, B COCTaB KOTOpbiX BXO,LlHT CKaHHPYIDIUUH aBTo

MaT, pa6oTaiDIUUH C 3$$eKTUBHOCTbffi, 6JIU3KOH K 

E <lilT min ' HenpaBHJibHO. O,nHaKo HCDOJib30BaHHe aBTOMa-

Ta ,LlJIJI DOBTOpHOrO H3MepeHHH CHHMKOB B KOHKpeTHbiX 

YCJIOBHJIX /He,norpy)l{eHHOCTb aBTOMaTa H ,np.j - 3THM 

noJib3YIOTCJI Ha npaKTHKe - npH Eatrr _ E :tilT min JIBJIH

CTCJI 3KOHOMH1.feCKU onpaB,LlaHHbiM. IJpH 3TOM Ha,LlO DOJib-

30BaTbCJI noKa3aTeJIJIMH E <lilT H EatlT min' uau,neHHbiMH 

,LlJIJI pe)I{HMa DOBTOpHOH o6pa60TKH, ,LlJIJI KOTOporo, KaK 

npanuno, E <lilT noHH)I{aeTCJI /o6pa6oTKa uau6onee Tpy,n

HbiX CHUMKOB, He nporne,LllliHX o6pa60TKY C nepnoro pa3a/, 

a rpaHHl.fHOe .nonyCTUMOe 3Hal.feHHe E <lilT min , Hao6opoT, 

B03pacTaeT /CHU)I{eHUe npOU3BO,LlUTeJibHOCTH o6pa60TKH U3-

3a yMeHbllleHUJI l.fUCJia no,nJie)KaJUHX o6pa60TKe CHHMKOB Ha 

pynoue $oTonJieHKU u ,np./. 

CHCTEMbl 0/iPAiiOTKH J],JIJJ 3AJ],A lJ BTOPOrO 
THflA 

)1.JIJI 3a,Lla'i BTOporo Tuna, o6pa60TKa KOTOp~X MO)I{eT 

BCCTUCb C UCnOJib30BaHUeM OJ].HUX TOJibKO CKaHHPYIDIUUX 

aBTOMaTOB /CM. B~Ille/, CYIUCCTByeT C,LlUHCTBCHH~H noKa-
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Ja TeJib - CTOUMOCTb o6pa6oTKH o.nuoro CHUMKa I co6biTux/. 

HcKJIID'iHB u3 Bbipa)l{euux I 12/ cocTaBJIJIIDIUYJO, KOTopaJI 

onpe,neJIJICTCJI npUMeHeHHeM B CUCTeMe o6pa60TKH noJiyaB

TOMaTOB /T .e. B JJ.aHHOM cnyqae bn/a"'O I, nony'IHM: 

baBT (M) 
p = -----

s (_l M'--1 ) 
asT D' 'M" 

/14/ 

PaccMompuM npuMep. 

l1 C X 0 .Ll H bl e )]. a H H bl e: CKaHHPYIDIUHH aBTOMa T A3JIT- 1 
UCnOJib30BaH J].JIX o6pa60TKH rpa$HKOB nOJICTHOH HH$OpMa

UUU /rpa$HKU CKOpOCTH, B~COT~ U neperpy3KH, 3anHCaH

HbiC Ha KUHOnJICHKY B npouecce nOJICTOB CaMOJICTOB/ /10/. 

CTOUMOCTb aBTOMaTa H C03,LlaHUC COOTBCTCTBYIOIUCrO Ma

TCMaTUl.fCCKOrO ofiecne'ICHHJI, a TaK)I{C CTOUMOCTb OfiCJIY)I{H

BaHHJI aBTOMaTa B TC'-ICHUC Z = 10 JICT 3KCnJiya:raUHU pas

Ha, KaK U B npe,LlbiJJ.YIUCM npuMepe, baBT = 365 TbiCXl.f 

py6JICH. llpOU3BOJ].UTCJibHOCTb aBTOMaTa npu .LlBYXCMCHHOH 

pa6oTe, a TaK)I{e cymecTnymmeM yponue pa3BUTHX MaTe

MaTul.fecKoro o6ecnel.feHHX u oprauu3auuu ,nuanora, o6ec

nequnammux HCKOTOpbiH ,LlOCTaTOl.fHO BbiCOKUH K03~UUUCHT 

3$$eKTUBHOCTU, COOTBCTCTByeT o6pa60TKe rpa$UKOB 14000 
noJieTOB B rOJ].. Tpe6yeTCJI onpe,neJIUTb CTOUMOCTb o6pa6oT

KU o,nuoro rpa$uKa. 

Pellleuue 3a,na'iu. 

Cornacuo I 14/ CTOUMOCTb o6pa6oTKU rpa$uKOB OJJ.

Horo DOJieTa Ha CKaHupymmeM aBTOMaTe: 

365000 
p = = 2,6py6. 

14000 .}Q 
)1.JIX 3a,naq BTOporo TUna CHU)I{eHUe CTOHMOCTU o6pa-

60TKU CHUMKOB /UJIU COfibiTUH/ MO)I{eT BeCTHCb 3a Cl.feT 

COBepllleHCTBOBaHUX H onTHMH3aUUU pa60Tbl CKaHUPYIDIUero 

aBTOMaTa B COOTBeTCTBUU C Bblpa)I{CHUCM /14/. llpu 3TOM 

.LlOJI)I{HO co6nm,naTbCX Tpe6onauue o6ecnel.feHUJI 3a,nauuoro 

J].OCTaTOl.fHO BbiCOKOrO K03$$UIJ;UCHTa 3«P$eKTUBHOCTU aB

TOMaTa 3a Cl.fCT COOTBCTCTBYIDIUero pa3BUTUX MaTeMaTu

l.feCKOrO o6ecnel.feHUJI unu oprauu3auuu J].uanora onepaTopa 

c 3BM. 
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