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AK-ryanhHOCTh rrpo6neMbI. IlyabiphKOBbJe KaMepbI Hap.smy c J:IPYf'IIMH rrpu6opa

MH C !pOTOrpacpHqecKHM C'beMOM HH<pOpMaUHH HMH'IOTCH O.QHHM H3 OCHOBHblX HH

CTpyMeHTOB nccne.ll0B8HHH B !pH3l:IKe BbICOKHX aHeprHii:. Tpa,lll:IUl:IOHHO o6pa6oTKa 

8KCIIepl:IMeHTanhHbIX Jl8HHblX aenl:ITCH H8 rrepaHqHy'IO, ocymecTMHeMylO B nmm10 

C l:13MepHT8JlhHOii: anrrapaTypoii:, l:I off-line oopaoOTKY, BKn10qa10my10 · <plI3H

qecKUii: aHanua. "iTOobI ooecrreqRTb paayMHbie cpoKH rrpoaeaeHHH coapeMeHHbrx 

8KCnepHM8HTOB ( Tpe5ylOIUHX rropoii: aHannaa .llO 1 MnH. !pOTOCHHMKOB) t nepaHqHaH 

oopaoOTK8 CHHMKOB .ll0JDKH8, oeaycnOBHO, om1paTbCH Ha l:ICIIOnh30B8Hl:le 8BTOM8TH

'18CKl:IX l:I 8BTOM8Tl:13l:lp0B8HHblX Cl:ICTeM oopaOOTKH, CyIUeCTB0B8HHe II pa3BHTl:le 

rrocne)lHHX OO'bHCHH8TCH ace B03pacTa10me11 cnmKHOCTblO CHHMKOB, aenmomeii: 

IIp8KTII'18CKH H8B03MO)KHbIM l:ICIIOnh30B8Hl:le )lnH OOp800TKl:I TOnbKO 8BTOM8TlI'18-

CKHX CHCT8M, 

ABTOM8Tl:13l:lpOB8HHbie CHCT8MbI, B nepay10 011epe.llb, IIpl:13B8HbI ooecneqlITb 

. rrpol:13BOJll:ITenbHOe BbIIIMH8HUe THIIOBblX rrpoueayp rrepBH'IHOH o5paoOTKH CHHMKOB, 

BbTIIOnHeHHe KOTOpblX B 8BTOM8TH'l8CKOM pe)KHMe H8B03MO)KH0. K HUM OTHOCHTCH: 

IIpOCMOTp, II3Mepemur M8CKH COObJTHti: JJ.mf. 8BTOM8TOB, nonHbie l:13Mepemrn COObJ

Tl:Iii: co CJIO)KHOii: TOIIOJIOf'IIeii. D.o HeJ:t8BH8f'O apeMeHl:I 8BTOM8Tl:13l:Ip0B8HHbJe cu

CTeMbJ o6pa60TKII CHHMKOB C OOJibWHX IIY3bTpbKOBbJX K8Mep C03.ll8B8Jll:!Cb Ha 6aae 

paapaoaTbJBaeMbJX B K8)KJ:IOM lplI3H'leCKO,M ueHTpe yHHKaJihHbJX rrpocMOTpOBO-l:13Me-

pH'1'8JlbHbJX .rrpoeKTOpOB, yrrpaanHeMbJX CJIO)KHOii: opHf'l:IH8JlbHOH 8JI8KTPOHl:IKOH l:I 

coemrneHHbTX JIHHHHMH CBSI3H c ueHTpanbHOil: 3BM ( U3BM) cpeaHero Knacca. 
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TiocneAHlfe I'OAhI xapaKTepHbI lf3MeHeHlfeM ycnoslfii, B KOTOpbIX C03Aa10TC51 

aBTOMaTlf3lipOBaHHhie ClfCTeMhI. Pa3BlfTlfe MliKpoaneKTpOHlfKlf CAenano B03MO:lK

HhIM If uenecoo6pa3HhIM lfCllDnb30BaHlfe MlfHlf-3BM B KaqecTse KOHTponnepa 

ycTpOfiCTB npOCMOTp0B0-lf3MepliTenbHOI'O npoeKTOpa. 0Te'leCTB0HHOfi npOMhIWneH

HOCTblO OCBO!:)HhI TlfllOBbie KOHCTPYKUlflf OllTlfKO-MeXaHlf'10CKlfX npoeKTOpos, KO

TOpbre MOryT OhITb lfCllOnb30BaHbI JJ.nH o6paoOTKlf CHlfMKOB co acex nyabtpbKOBhIX 

KaMep. 3neKTpOHlfKa ynpaaneHlf51 qJyHKUlfOHanbHhIMlf ycTpOfiCTBaMlf npoeKTOpOB 

MO:lKeT OhITb npoCTOfi If yHmpliUliposaHHOfi, ecnlf MaTeMaTlf'10CKOe ooecneqeHlfe 

(MO} MlfHlf-3BM, np11MeHHeMoii B KaqecTae KOHTponnepa, 06ecneq11aaeT pean11-

aau1110 anropliTMOB ynpaaneHlf51 If B03MO:lKHOCTb 8J].anTaUlflf K pa3HOTlfllHhIM Ka

MepaM · 'Ir npoeKTOpaM. Oi:tHaKo TPYJJ.OeMKOCTb paapaooTKlf TaKoro MO MlfHlf-3BM 

cpaBHlfMa lfnlf J].a:>Ke npeBbIWaeT paapaoOTKY annapaTHbIX KOMllOHeHTOB. 

KpoMe Toro, coapeMeHHa.sI asTOMaTlf3liposaHHa51 ClfCTeMa o6paoOTKlf JJ.On:>KHa 

oon8J].aTb I'lfOKOCTblO, /lOCTaTO'IHOii, 'ITOObI ooecneqlfTb npocTOTy ee ABnbHeiiwero 

cosepweHCTBOBaHlfH B COOTB0TCTBlflf C Tpe6oaaHlf51Mlf ll0CT051HHO lf3MeHglOIU0I'OC51 

cneKTpa qJH3lf'10CKlfX 38J].aq, pewaeMhIX C ee llOMOIUblO. TioliCKOBbte 3KCnepliM0H

ThI Ha ny3hipbKOBhIX KaMepax Tpe6y10T C03J].aHlf51 If BKn10'10Hlf51 B ClfCTeMy He

CTaHJ].apTHbIX npoueJJ.yp, BhTllOnHH0MhIX B lfHTepaKTlfBHOM pe:>KlfMe C Y'l~CTlfeM cpli-

3lfKOB-3KCnepliMeHTaTOp0B (caepKa peaynbTaTOB JJ.BYX He3aBlfClfMhIX npOCMOTpOB, 

cpli3lf'10CKlfii npocMOTp, reoMeTpli'l0CKa51 peKOHCTpyKUlfH COOhITlffi B nlfHlflO C npo

ueccOM lf3MepeHlfH II T.n.}. 

Pa3BlfTlfe I'lioplf/lHhIX ClfCTeM, B KOTOpbIX q,yHKUlflf TO'IHOI'O lf3MepeHlfH yrnoa 

If lfMnynbCOB BTOpli'IHhIX qacTlfU B03nara10TC51 Ha BH0WHlfe aneKTpOHHbTe /l0T0K

TOpbI, CTaBlfT 38J].aqy opraHlf3aUlflf OopaoOTKlf cplinbMOBOfi liHcpOpMaUlllf C yqeTOM 

peaynbTaTOB If npeJJ.CKa3aHlfii, nonyqaeMbIX 113 npeJ].BapliTenbHOI'O aHan11aa Ulf

cppoaoii If aHanorosofi liHcpOpMaUlflf C BHeWHlfX JJ.eTeKTOpOB. Bo3MO:lKHOCTb C03JJ.a

Hlf51 HeTlfllOBhIX npOU0JJ.YP cpH3lfKaMlf-3KCnepliMeHTaTopaMlf peanbHO /lOCTlfraeTC51 

nlfWb npli YCJIOBlflf npeJJ.OCTaaneHlfH lfM BlipTyanbHOI'O np116opa C lfHTepcpeficoM 

B3alfMOJJ.eiicTBlfSI BhICOKOI'O YPOBH51, HeOoXO/llfMOCTb C03J].aHlfH KOToporo If onpe

Jlen510T aKTyanbHOCTb paapaoOTKlf lfHBapnaHTHOI'O K npOUSJJ.ypaM oopaoOTKlf MO 

MlfHlf-3BM. 
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CocTOSIHRe aonpoca. Co3aaHHOe K. MOMeHTY aaqana HacTomueii: pa6oThJ MO 

·MliHR-3BM B KOMnneKcax nepBli'lHOii: o6pa60TKli MO)KHO pa3,!leJ'IliTb 

KJiacca: 

Ha ,!lB8 

- npli BKJ'IIO'teHlili npoeKTOpOB C MliHR-3BM B 8BTOM8Tli3lipOB8HHhJe CliCTeMhJ, 

. pa3pa60TaHHh1e anSI npoeKTOpoa 6e3 MRHR-3BM, MO MRHR-3BM ocymecTBJISieT 

TOJ'IbKO ynpaBJieHlie ycTpOii:CTB8Mli npoeKTOpa, T,e. CJiy)KliT 6ycpepHbJM 3BeHOM 

Me)K,!ly annapaTy-poii:, onepaTopoM R U3BM; 

- npli C03,!l8Hlili apeMeHHhJX CliCTeM C orpaHli'teHHhJMli 38,!l8'18Mli o6pa60TKli 

' MO MRHR-3BM KpoMe ynpaBJieHRSI ycTpoii:cTBaMli npoeKTopa KOHTponRpyeT ac10 

norRKY npoueayp · o~pa6oTKR, Rcnonb3YSI U3BM a KaqecTae aaewaero HaKon1:1TenSI, 

O6a noaxoaa a aaweM cnyqae o6nMaIOT oqeali,!lHhJMli HeaocTaTKaMR. B nep

BOM coxpaHSieTCSI Tpa,!lliUliOHHhJii: ypoaeHb B38liMO,!leii:cTBliSI C npoeKTOpOM, BO 

BTOpOM KOHTpOJib li3MepliTeJibHhJX ,!l8HHhJX SIBJISieTCSI BeCbMa noaepxHOCTHhJM B 

cRny orpaHR'teHHOCTli pecypcoa MRHR-3BM, a MO.!lliq>liKaURSI MO MRHR-3BM anSI 

HOBhJX 3KCnepliMeHTOB npe,!lCT8BJ'ISleTCSI ,!lOCT8TO'JHO TpyaoeMKOii: 38,!laqeii:. 

UenblO ,!lliCCepT8UliOHHOii: pa60ThJ SIBJ'ISieTCSI pa3pa60TK8 acpcpeKTliBHhJX MeTO,!lOB 

nocTpOeHliSI yHliq>liUlipOB8HHOro MO MliHR-3BM li RX peanH38UliSI B COBpeMeHHOii: 

aBTOM8Tli3lipOB8HHOii: CliCTeMe o6pa6oTKli CHliMKOB C TpeKOBhJX ,!leTeKTOpOB, Cpe

,!lli coaoKynaocTR 38,!laq, B03HHK8IOIURX npli C03.!l8Hlili MO MRHR-3BM, oco6oro 

BHliMaHliSI 38C~)KliB8IOT 38,!l8'lli opraHli38Ulili B38liMO,!leii:CTBliSI C onepaT0pOM li 

U3BM, IlOCK0J'IbKY OT nOJIHOThI li KOppeKTHOCTli nocTpoeHliSI aTliX liHTepcpeii:COB 

B 6onbWOii: CTeneHH 38BliCliT KaK cneKTP B03MO)KHhJX <pyHKUliOHMbHhIX npoueayp, 

peanR3yeMbJX CHCTeMOii:, T8K li yao6CTBO pa60ThJ C npoeKTOpOM 0CHOBHhJX Il0Jlb-

30B8Teneii: CliCTeMbJ - onepaTopoB li q>li3liKOB-aKcnepliMeHTaTOpOB. 

OcHDBHhJMli Tpe6oaaHRSIMR, npe,!l'hSIBJISI~MhJMli K MO MliHR-3BM, SIBJISIIOTCSI 

cneay10mRe: 

- o6ecneqeHRe He3aBRCHMOCTH MO U3BM OT TRna npoeKTOpoa, RcnOJib3ye

MhJX B CliCTeMe; 

- npocTOTa MO.!lliq>RKaURR MO MRHR-3BM npR aaanTaURR K HOBhJM TRrraM 

npoeKTOpOB, K8Mep, 3KCIIepliMeHTOB liJ'Ili npli IlO,!lKJ'IIO'teHlili HOBhIX ycTpOii:CTB 

npoeKTopa; 
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- aaatrM0Ae:ficTatre Me:lK.lly U3BM tr npoeKTopoM c MtrHtr-3BM ocymecTBJIHeT

CH Ha A0CT8T0•rno BbJC0KOM, A0nycKatomeM <ptr3trtJeCKYIO trHTepnpeT8lltrto ypoeHe; 

opr8Hll38llllH B38llM0Ae:fiCTBllH onepaT0pa npoeKT0pa C CllCTeM0:fi 06ec11eqn:

eaeT npoCT0Ty ero o6ytJeHllH n: pa!JOTbJ; 

- A0CT8T0'lH8H 06lUHOCTb nptrHllllil0B Il0CTp0eHllH, K0TopaH noaeonHeT npn: C03-

ABHllll Ttril0B0:fi 8BT0M8Ttr3trp0B8HH0:fi ctrcTeMbJ nepBtr'lH0:fi o6pa60TKtr CHtrMK0B 

nonytJtrTb B03M0:lKH0CTh 8BT0MaTll3alltrtr K8K Ttril0BbJX, T8K tr HeTtrn0BbJX tr H0BbJX 

npoueAyp; 

a<p<peKTtrBHOCTh peantraautrtr tr YA06CTBO 0TnBAKtrj 

HantrtJtre cpeACTB npocToro tr YAD6Horo TeCTtrpoaaHtrH annapaTypbJ, 

HayqHaH .HDBtr3Ha. Ilpoae,qeHa <popMantraautrH npoueAyp nepatrtJH0:fi o6pa6DTKtr 

CHllMK0B, Ha 0CH0Be K0Topo:fi anepBbJe CTano B03MO)KHbJM C03AaHtre eAtrH0r0 

nporpaMMHoro npoueccopa nepatr'lHO:fi o6pa6oTKtr cHtrMK0B, _napaMeTptrqecKtr Ha

CTpatraaeMoro Ha Ttril0BbJe npoue,qypbJ, TpBAtrlltr0HH0 BbJilMHHBWtreCH paHee Heaa

BllCllMbJMll tr OTAenhHbJM.tr nporpaMMaMtr. B paMKaX npeAnD:>KeHH0:fi <popMMll38llllll 

paapewatoTCH cymecTBytomtre TPYAHOCTll aBT0M8Ttr3alltrH H9CTaHAapTHbJX pe:>KHM0B 

TaKllX, KaK ll3MepeHtre co6bJTll:fi, nponymeHHbJX onepaTopoM nptr np0CM0Tpe, npo

CM0Tp, C0BMemeHHbJ:fi C nonHbJMll ll3MepeHllHMll n:nn: C ll3MepeHlleM M8CKtr AnH 

8BT0M8T0B ll T.n. 

Paapa6oTaHa MaTeMaTlltJecKaH M0Aenh ynpaBJIHtome:fi nporpaMMbJ MllHn:-3BM 

B Bl!:Ae CllCTeMbJ K0HetJHbJX 8BT0M8T0B C orpaHlltJeHlleM Ha BX0Ae, o6ecneqn:eato-. 

Ul8H Hapsmy C B03M0:lKH0CTh'IO a<p<peKTllBHO:fi nporpaMMH0:fi peann:aaun:n: npoCT0Ty 

MOAll<pllKalllltr ll YA06CTBO 0TnaAKll, 

C<popMynn:poaaHa KDHuenun:H a6cTpaKTHoro npoeKT0pa, 06ecneqn:eatomaS1 Heaa

an:cn:MocTh MO U3BM OT Tllna trcnonhayeMbJX e cn:cTeMe npoeKTopoa. 

Paapa6oTaH nporpaMMHbJ:fi llHTep<pe:fic Me.>KAy MO MllHn:-3BM n: U3BM, qo

aaon.s1tomn::fi opraHll30B8TI:l' Allanor C npoeKT0p0M B TepMllHax o6pa6aTbJBaeMbJX 

o6~eKTOB {a He TPBAllllll0HH0 trcnonhayeMbJX K0M8HA ynpaBJieHllSl annapaTypo:fi) 

tr peanll30B8Th TeM C8MbJM K0Hll9IllllllO 0TKpbIT0:fi AnSl <pll3llKa-aKcneptiMeHT8TOpa 

CtrCTeMbJ, 
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Paapa6oTaHa qiyeKUHoeanbean cxeMa npaaaepoa ycTpOHCTB npoeKTopa H no-

nyqeea oueeKa ycnobua·peanuayeMocTH npaaaepoa ycTpoilcTa c :>KecTKHMpHT-

MOM a CHCTeMe peanbeoro apeMeeH RTS8. 

Paapa6oTaeo H coanaeo cneuuanuaupoaaeeoe MO MHeu-3BM, ycKopsnomee 

npouecc aaona a c:HcTeMy eoahrx npoeKTopoa H 06ecnequaa10mee aqxpeKTHBHylO 

paapa60TKY H eacTpORKy npaaaepoa eOBbJX ycTpOHCTB. 

TipaKTHqecKHe peaynbTaTbJ u npenno:>Keemi no ucnonbaoaaeu10 MaTepuanoa 

nuccepTauuu. Paapa60Taeeb1e npHeuHnbr ·nocTpoeeHst MO MHeu-3BM a Meoro

MawueeoM KOMnneKce peanuaoaaebJ B aBTOMaTH3HpoaaeeOH CHCTeMe nepauqeoa 

o6pa6oT~H ceHMKOB RTFAS a 11ct>B3. Coanaeeast cucTeMa a Teqeeue Tpex neT 

HcnonbayeTCH ~nst o6pa60TKH ceHMKOB B .aKcnepHMeeTax ea KaMepax "Mupa6enb" 

(SERP-E-133), CKAT (SERP-E-107), BEBC (CERN-WA-027), Eaponea-

CKOM ru6puneoM cneKTpoMeTpe .EHS (CERN-NA-16, 23) u HcKpoaoM Mar-

eHTeoM cneKTpoMeTpe 11T3ct>-11ct>B3 (SERP-E-045). BoaMo:>KeocTH cHcTeMbr 

noaaonstlOT- npoaonHTb wupoKHH cneKTP qiyeKUHoeanbehrx npouenyp nepauqeoa o6-

pa6oTKH ceHMKOB ~ OT TpanuuuoeebJX no npouenyp c reoMeTpHqecKOH peKoe

CTPYKUHea H KHeeMaTHqecKHM aeanH30M co6bJTHit B nueHIO C npoueccoM H3Me

peeHH - 6ea MbnmpHKaUHH MO MHeu-3BM. Paapa6oTaeeast Koeuenuust a6cTpaKT

eoro npoeKTopa noaaonsteT BKnlOqaTb a cHCTeMY n106oe ycTpOHCTBO, ynoaneTao

pst10mee npHeHTbJM cornaweeHHM nocTpoeeHH a6cTpaKTeoro npoeKTOpa. OnbIT 

paapa6oTKH H peanHaauuu MO Mueu-3BM H npenno:>Keeeast MeTonuKa oTnMKH 

npoeKTOpOB MOryT 6bITb Hcnonb30BaHbl npH coanaeHH THnOBbJX aaTOMaTH3Hpo-

aaeHbJX CHCTeM o6pa60TKH ceHMKOB B npyrHX ¢uauqecKHX ueHTpax 

( Hl11151ct> MfY, Met> AH Aaep6. CCP. Epct>I1). 

CTp8HbJ 

Anpo6auHH w·ny6nHKaUHH. PacCMOTpeHebJe B nHccepTaUHH aonpOCbJ· o6cy:>Kna

nHCb ea ceMueapax nBTA omm ( r. ily6ea), ct>BMK M rY ( r. MocKaa), 11<t>B3 

( r. Cepnyxoa). Oceoaehre peaynbTaTbr noKnanhraanHcb ea Bceco10aHhJX coaema

HHHX no o6pa6oTKe ¢0:auqecKOH ue¢opMauuu a Epeaaee _( 1977 r.), no aaTOMa

THaaUHH eayqehrx uccnenoaaeHtt a AnMa-ATe ( 1979 r.), Bceco10a_eoM coaema-
/ 1-6/ 

HHH "ilHanor 78" B Tiymuee ( 1978 r.) H ony6nHKOB8HbJ B pa6oTaX • 
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CTpyKTypa ,!lliCCepTaUHH . .[luccepT8UliH COCTOHT H3 BBe,!leHHH, IlHTli rnaa, 

aaKnlO"leHHH H 6u6nuorpacpuu, co.nep:m:ameii 68 HaHMeHoaaHHH. O6'beM .nuccepTa

UHH COCT8BnHeT 106 CTpaHHU TeKCTa, 8 pHCYHKOB H 3 TaonHUbJ, 

COLlEP)KAHHE PAEOTbl 

8 nepBOH rnaae paccMaTpHB8IOTCH <pyHKUHOHMbHbJe xapaKTepHCTHKH, KOMn-

neKC TeXHH"leCKHX cpe.ncTB, a TaK:»<:e OCHOBHbJe npHHUHilbJ npoeKTHp0B8HliH CH

CTeMbJ RTFAS 
111

• B paMKax no.nxo.na K RTFAS KaK K aaToMaTH3HpoaaHHOH 

CliCTeMe ynpaaneHHH li o6pa60TKH ,!l8HHbJX MO CHCTeMbl npli3B8HO peWHTb aaaa

qy 8BTOM8Tli38Ulili Ha Tpex YPOBHHX: 

li3MepHTenbHoro npouecca ( 8,!lMHHHCTpaTliBHbJH ypoaeHb); 

li3Mepl:ITenbHOro npu6opa ( TexHonoruqecKHH ypoaeHb); 

OT.nenbHblX ycTpOHCTB npoeKTopa (noKanbHOe ynpaaneHHe). 

Ponb MO Ml:IHH-3BM Ha Ka:»<:AOM ypoaHe aaToMaTl:laauuu onpe.nenHeTcH Mee

TOM MHHH-3BM B CliCTeMe li 38Knl0qaeTCH B cne.ny10meM: 

- peweHl:le acex aaaaq ypoaHH noKanbHoro ynpaaneHHH, T,e. ynpaaneHlie 

CT8HA8PTHblMH ycTpOHCTB8Mli npoeKTOpa (H3MepHTenbH8H KapeTKa, neHTOnpOTH)K

HhJe MexaHH3Mbl, OCBeTHTenH, ancpaBHTHO-UHcppOBOH .nucnneii) _ li B03MO)KHbJMli 

.nononHHTenbHhJMli ycTpoiicTaaMH ( HanpHMep, rpacpH"leCKHii .nHcnnei\, annapa-rypa 

OO'beKTHBHOrO ueHTpHpoaaHHH li T.n.); 

- BbinMHeHHe "18CTH 3M8"1 TeXHOnoruqecKoro YPOBHH: coop ,!l8HHbJX C li3-

MepliTenbHbJX .naT"IHKOB, o6ecneqeHHe .nuanora c onepaTopoM, KOHTponb ero 

.neHTenbHOCTH n aaauMo.neiicTaHe c nporpaMMaMH U3BM TexHonoruqecKoro u 

MMliHHCTpaTHBHOrO ypOBHH, 

Bo BTOpOH rnaae pa3Bl1B8eTCH cpopManbHbJH no.nxo.n K nocTpOeHHIO TeXHOnO

rHqecKoro YPOBHH 8BTOM8Tli3Hp0B8HHOH CliCTeMbl o6pa60TKli CHHMKOB, o6ecne

"lliB8IOIUHH B03MO)KHOCTb BhJnOnHeHHH TliilOBblX npoue.nyp e.ntrnoii nporpaMMOH, B 
/2/ 

npoTHBOBeC C03,!l8HHIO pa3HbJX nporpaMM 
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3BAaqa nepaHqHOH o6pa60TKH KaK HaqanbHOro 8Tana o6pa60TKR CHHMKOB. 
. ~ 

3aKn~qaeTCH B peanuaauRH npouecca nepeHeceHRH HH¢opMaUHR, H3MeKaeMOH C 

nneHKR, a HeKy~ HH¢opMartROHHy~ CTPYKTYPY H a KOHTpone_ nonyqaeMoft __ HH¢op-
, . 

MaURR. B hocTaToqHo o6meM BlfAt:l BbirionHeHHe npouei:cyp nepauqHoft o6pa60TKH 

MO)KHO paCCMaTpRBaTb KaK npouecc B38liMOA9HCTBliH onepaTOpa li y.>Ke HaKOn

neHHbIX aaHHbIX noa ynpaaneHReM HeKoToporo nporpaMMHOro npoueccopa, pea

nuay~mero aocryn onepaTopa K aaHHbJM H KOHTponb aeftcTaHft onepaTopa Ha 

OCHOBe liMe~mHXCH .aaHHbIX. 

Baei:teM noHHTRe KOHeqHoft uenu aToro npouecca, a KaqecTae KOTopoft ae

Knap~pyeM nonHOTY li HenpoTHaopeqHaOCTb npocTpaHCTBeHHOH K8pTRHbI o6pa6a-. 

TbraaeMoro o6'beKTa • .[lng npeacTaaneHHH npoueayp .nepaHqHoft o6pa6oTKR a paM

Kax eaHHOH cxeMbI . RH¢0pMaUROHH8H CTpyKrypa aon)KJia coaep)K8Tb KOMilOH9HTY 

ynpaaneHRH, Ha OCHOBe KOTOpoii B03MO)KH0 ¢opMHpoaaHHe TeKymeii uenH npo

uecca. LleftcTaHTenbHO, npR TaKOM noaxoae npouecc nepaRqHoft o6pa6oTKR ua

MepHTenbHOii RH¢opMaURli MO)KHO paCCM8TpliB8Tb KaK nocneaoaaTenbHOCTb co

CTOHHRH npoueccopa, KOTOpbie B paMKax uenR nonROCTb~ onpeaengmTCH CTpyK-

rypoil: HMemmHXCH aaHHbIX. YnpaaneHHe aon)KHO OTpa)KaTb BHA 06'beKTa ( H3 

Knacca ¢RaRqeCKRX co6bJTiift) H Tpe6yeMbIH BRA o6pa60TKH. 

11cnonbayeMaH B HaCT0Hlll99 apeMH CTpyKrypa ABHHbIX, Ha KOTOPY~ opHeHTR-

poaaH aecb KOMnneKc nporpaMM o6pa6oTKR, ¢aKTHqecKH yHu¢uunpoaaHa anH 

acex aTanoa o6pa60TKH H acex aKcnepHMeHTOB, H noaToMy yKaaaHHy~ Bb1we 

cneuR¢liKY Heo6xoaRMO BBOARTb li3BHe. XapaKTepHoe anH acex TlifiOBbJX npo

ueayp npeacTaaneHne co6bITHH a anae oTaenbHbJX HecagaaHHbIX aepwnH noaao-

nHeT yHn¢nunpoaaTb uenb npouecca n caecTn no~nKy pa5oTbJ nporpaMMHoro 

npoueccopa K KOHTpon~ nonHOTbJ li HenpOTliBOpeqHBOCTli liH¢opMaURli Ha K8]KJ:lOM 

ypoaHe liH¢0pMaUHOHHOH CTPYKTYPbI. Tiocne AOCTli)K9HliH .JIOnHOTbJ TeKymero ypoa

HH npoliCXOAliT nepexoa K paCCMOTpeHR~ 6onee BbICOKoro ypoaHH, TeM caMbIM 

ocymecTBnHeTCH o6xoa aepeaa ueneft ao Tex nop, noKa o6pa6oTKa o6'beKTa (KaK 

npaanno KBApa) He 6yaeT aaaepweHa. A Hanna oTnnqn:fi a nornKe pa6oT:or npo

ueccopa anH paanliqHbJX TnnoabIX ripoueayp noKaaan aoaMO)KHOCTb aaaaHHH anaa 

o6pa6oTKli OAHliM aocTaTOqHO npOCTbJM napaMeTpOM, HaaaaHHbJM aKTHBHOCTb~. 
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Bo BTOpOM paa.ttene rnaBbf IlOKa3aHO, qTO Ka)l(JlaSI li3 Tpa.ttRUliOHHbTX npoue.ttyp 

nepBliqHoii o6pa60TKli MO)KeT 6bITb 3a.ttaHa B Bli.tte pe)KRMa pa60Tbl e.ttliHOro npo

rpaMMHOro npoueccopa HeKOTOpOH KOM6RH8UlieH 3HaqeHRii aKTliBHOCTli Ha scex 

ypoBHSIX paccMaTpnsaeMOH CTPYKTYpbr .ttaHHbTX ( cTaTYCOM npouecca). I1cnonbao

saHne .ttRHaMnqecKoro nepeKJI~qeHliSI cTaTYca npouecca noasonSieT ecTecTBeHHbTM 

o6pa30M peallli30BaTb np0Ue.ttypbT, npe.ttCTaBliMbTe npOli3BOJ'lbHOH KOM6liHaUliefi TlI

IlOBbTX npoue.z:typ. BKJI~qeHlie J:tOilOJ'lHliTeJ'lbHbTX ceMaHTliqeCKliX npoue.ttyp, BbT3bTBae

MbTX npn nepexo.tte c ypoBHSI Ha yposeHb, pewaeT aa.ttaqy asToMaTnaaunn npouecca 

naMepeHliH B uenoM pSI.tte HecTaH.ttapTHbTX npoue.ttyp. B KaqecTse npnMepa B pa-

6oTe npRBe.tteHf!T aHaqeHRSI cTaTYca npouecca n ceMaHTnqecKne npoue.ttypbr nptt 
-+ 

o6pa60TKe aKcnepnMeHTa no nccne.ttOBaHR~ o6pa30B8HliSI K8CK8.t\HbTX '.=: - li 

= -rRnepOHOB. 

O.ttHaKO orpaHRqeHlie uenR li cnoco6a 38.t\8HliSI Bli.tta o6pa60TKli C IlOMOUlb~ 

aKTliBHOCTR, oqeBRJ:tHO, npnso.ttnT K uenonuoTe Knacca 061,eKTOB n npoue.ttyp, 

KOTOpbre MOryT o6pa6aTbTBaTbCSI B e.ttliHOM nporpaMMHOM npoueccope. Cne.ttosa

TeJ'lbHO,· npHXOJ:tliTCSI npli3HaTb ueo6xo.ttliMOCTb C03.ttaHliSI cneuR~liqecKRX nporpaM-

MHbTX npoueccopos, cymecTBeHHO 3aBliCSilllliX OT aKcnepllMeHTOB. ITOCKOJibKY 

C03.ttasaeMOe MO CliCTeMbI. npli3BaHO no.tt.ttep)KliB8Tb Bee Bli.t\bf pa6oT Ha npoeK

TOpax, B03HliKaeT aa.z:taqa Bbr.tteneHRSI KOMilOHeHTbT nporpaMMHbTX npoueccopos, 

liHBapnaHTHoii K npoue.ttypaM nepsnqHoii o6pa6oTKli, n o6ecneqemrn B3attMO.tteii

cTBliSI c Heii Ha Han6onee BbTCOKOM .ttnSI aTnx npoueccopos yposHe. 

ITpe.ttno)KeHHOe. B TpeTbeM paa.ttene rnasbr Bbr.tteneHne cKaHepa, B 

IIOK
0

8J'lli30BaHbI He TOJ'lbKO B3aliMO.tteiicTBlie C annapaTYpOH npoeKTOpa, 

KOTOpOM 

HO li 

J:tlianor C onepaTopoM, SIBIISieTCSI OCHOBOH J:tJ'lSI BBe.tteHliSI KOHUenUlili a6cTpaKTHOro 

(BliPTY8J'lbHOro) npoeKTOpa. O6MeH liH~OpMauneii Me:>Klly CKaHepoM li liHTepnpe

T8TOpOM (npo6neMHO-OplieHTlipOBaHHOH KOMilOHeHTOii) ocymecTBJISieTCSI C no

MOlllb~ .paapa6oTaHHoro Ha6opa npliMliTliBOB o6MeHa. LlnSI Toro, qTo6br liHTepnpe

TaTop MOr aanpalllRBaTb .ttaHHbTe Ha scex liH~OpMaUliOHHbTX ypOBHSIX, npe.ttnarae

MaSI CTPYKTYPa npliMliTliBOB o6MeHa OT06pa)KaeT CTPYKTYPY o6pa6aTbrsaeMbIX B 

MeTOJ:tliKe IlY3bipbKOBbTX KaMep 061>eKTOB. B TO )Ke BpeMSI OHa COOTB9TCTByeT 

SI3bIKy OilliCaHliSI 061>eKTOB, TIOHSITHO"'.fY ~li3liKy-aKcnepHM8HTaTopy, qTO B8CbMa 

cymecTB8HHO .t\J'lSI "peaJ'lli38Ulili OTKpbrTOH .t\lISI IlOIIb30BaTenSI CliCT8MbT. KoMaH.ttHbTe 
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npllMHTllBbl OTpa6aTbIB8IOTCSI CKBHepoM, peanm:iylO!IlllM JlllaJI0rOBbJH pe:lKllM nOJiy

tJeHllSI JlaHHbJX C IlOMOlllblO onepaTopa. Pesym,TBTOM pa60TbJ CK8Hepa SIBJISI'IOTCSI 

CllHT8KClltJeCKll · BepHbJe Jl8HHbJe, nepenaaaeMbie B Bll.i:te HH<pOpMaIUiOHHbIX npllMll

TUBOB B llHTepnpeTaTop. 

O6ecnetJeHlle Tpe6yeMoro apeMeHll peaKIIHll npn CllHT8KClltJeCK0M KOHTpO..ie 

KOMaH.tt onepaTopa nocTnraeTcSI peannaauueii cKaHepa a MllHn-3BM. I1HTepnpe:

TaTop, · ocymeCTBnSIIO!Illlii ceMaHTHtJeCKllii aHanua, qiopMbT KOTOporo MoryT 6bITb 

aeCbM8 cnO:lKHbJMll ( HanpHMep, KllHeMaTlltJeCKllii 8HMll3 co6hJTllii B .'IlfHlllO c< 

rrpoueccoM naMepeHnii), peannayeTcSI ua MDUlHOii USBM KOMnneKca. 

B nocne.ttHeM paanene rnaahr npuao.ttHTCSI TexHonornqecKasi cTpyKTypa MO 

CllCTeMhI nepBlltJHOii o6pa60TKll B COOTBeTCTBllll C ll3nO:lKeHHbTMll KOHUenUllSIMll 

a6cTpaKTHoro npoeKTopa n HHTepnpeTaTopa. 

TpeTbSI rnaaa nocasimeHa paapa6oTKe nptrnuunoa nocTpoeHmI ynpaanmomeft 
/3/ 

nporpaMMhI Mllan-3BM . CoanaHne nocTaTotJHO cn021rno:tt nporpaMMbr, pa60-

Ta10me:tt B peanbHOM apeMeHll ll ynoaneTBOpSIIOIUe:tt Tpe6oaaHHSIM rn6KOCTU, npo

CTOTbl B OTna.ttKe ll MO.ttepHnaaunn, 3HatJllTenbHO ynpomaeTCSI npu HCilDnb30BaHJ:ill 

MaTeMaTUtJeCKO:tt MO,Aenu. CneayeT OTMeTHTb, 'ITO 38.t(BtJU, pewaeMbie MllHH-3BM 

B KOMnneKce, opueHTHpOB8HHOM Ha nepBHtJHYIO o6paooTKY, 6nH3KH 38.t(atJaM, pe

waeMbJM B uenoM pSIAe npyrux npHno:lKeHHfi. 8 CBSI3U C 8THM BO BTOpOM paa

aene rnaahr npeanaraeTcSI perynsipHhrfi cnoco6 nocTpoeHHSI napaMeTpoa npnMu

TlIBOB o5MeHa Me:iKAy MUHH-3BM u USBM. 8hr6op napaMeTpoa ocHoaaH Ha 

npeacTaaneHun npouenypbr uaMepeHHSI o6'beKTa KBK onepamm paaaepTKH, ocy

mecTansieMo:tt Tott unu HHO:tt nocneaoaaTenbHOCTblO pa5oTbJ BHpTyanbHhrX noru

qecKHX ycTpoftcTa aaoaa xapaKTepHCTllK o6'beKTa no HHHUHBTHBe USBM HnH 

onepaTopa. B TaKOM cnyqae 3HaqeHHSI napaMeTpOB npHMllTHBOB o5MeHa .t(On:lKHbT 

aaaaaaTb MO,AanbHOCTb BHpTyanbHbJX ycTpOliCTB, onpenenSIIOIUYIO OTHOIIIeHHe K8:lK

aoro ycTpo:ttcTaa K aanpaUiuaaeMoMy aeftcTBHIO. 

flpeano:lKeHHbJH KOHCTPYKTHBHbJ:fi cnoco5 38.t(8HHSI auarpaMM nepeXO.t(OB ansi 

BllpTyanbHbJX ycTpOii:CTB, OTpa:lKBIOIUHfi Tpoil:CTBeHHOe aHatJeHHe MO,AanbHOCTll, aa

eT B03MO:lKHOCTb npe,ACTaBllTb MO.ttenb ynpaansi10me:tt nporpaMMbJ B Bll,!le CllCTeMbI 
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KOHettHbJX aaTOMaTOB (CKA) C orpam1tteHHeM Ha BXOAe, HattanbHbJM aBTOMaTOM 

CHCTeMbJ SIBJISieTCSI aBTOMaT, npHHHM8'IOUIHii KOMaHAHbie npHMHTHBbI, aBTOMaTaMH 

CHCTeMbJ. - BHpryanbHbie y_cTpOfiCTBa H3MepeHHSI THnHttHbJX o6'beKTOB, o6pa60TKH 

npepbTBaHHfi OT onepaTopa, norH"leCKHe ycTpOfiCTBa BBOAa xapaKTepHCTHK o6'beK

Ta, ycTpOitCTBa OT06pa)KeHHSI HH<pOpMaUHH. ABTOMaTbJ CKA paccMaTpHBalOTCSI 

KaK pacn03H8'IOUIHe ycTpOitCTBa, HMelOUIHe CBOIO co6CTBeHeylO neHry BBOAa, Ha 

KOTOpoit noMeUieHa uenOttKa H3 TepMHHanbHblX CHMBOJIOB H CHMBOJIOB SIBHOro 

BbJ30Ba ApyrHx aBTOM8TOB. 

M OAe.llb qiopMa.lIH3yeT ABa cyureCTBeHHbJX MOMeHTa B opraHHaauuu 0Tpa60TKU 

aanpoca Ha uaMepeHue o6'beKTa: aanycK ycTpoficTaa no UHHUUaTHBe U8BM unu 

onepaTopa u npepbIBaHUe pa60Tbl ycTp0itCTBa no UHUUUaTUBe onepaTopa (B TOM 

ttucne u npepbJBaHue, Tpe6y10ur.ee o6paureHUSI K U3BM, c aoaMO)KHOCTblO aoao6-

H0BJieHUSI pa60TbJ npepaaHHOro ycTpoitcTaa 6ea noaTopeHUSI npeAblAyurero aa

npoca) • 11cnonbaoaaHue M0Aenu ynpaB.1Ist10ureit nporpaMMbI a auae CKA c or-

paHH"leHHeM Ha BXOAe U CBSI3aHHOe C 8TRM "leTKOe onpeAeneHHe Ka)l{Aoro co-

CTOSIHHSI nporpaMMbJ U · MHO)KeCTBa A0nyCTUMbIX CUMB0JIOB n03BOJISieT BbJAatteA 

onepaTopy onHcaHUSI COCTOSIHUSI CKA (KOHTeKcTa) AOCTaTOtJH0 npocT0 o6ecne

ttUTb ero opUeHTallUIO B Teeymeit 9T8AUU o6pa60Tlm. 

B nocneAHeM paanene rnaabr paccMaTpuaalOTCSI aonpocbJ nporpaMMHofi pea

nuaauuu npeAJI01KeHH0it Monenu. HcnonbaoaaHHe MOAeJIH a auae CKA o6ecnettu

aae.T npOCTOTY MOAll!pU.KallHU ynpaBJISIIOUiefi nporpaMMbJ, nOCKO.llbKY aaBUCUMOCTb 

OT <pH3U"leCKHX 8KCnepHMeHTOB, Tlfnoa KaMep U npoeKTOpOB aaaaeTCSI B BHAe 

Maccuaa KOHcTaHT (Ta6nHu nepexonoa, orpaHH'leHufi ea axoAe u T,n.), noArpy

)KaeMoro K YHHBepcanbHOfi nporpaMMe. Bee norH'leCKHe ycTpOitCTBa BBOAa npeA

naraeTCSI HMHTHpoaaTb Ha anqiaBUTHO-IlH<ppoaoit KJiaaHarype AHCnneSI C nOMOlllblO 
/4/ 

nporpaMMHpyeM0fi <pyHKilHOHaJibHOA KJiaBHarypbJ , 

B 'leTaepTofi rnaae paapa6aTbIBaeTCSI opraHH3alllfSI MO nOACHCTeMbl JIOKaJib- . 

eoro ynpaBJieHHSI ycTpOfiCTBaMH npoeKTopa KaK BHeUJHHMH ycTp0fiCTBaMR MlfHH
/5 6/ . 

3BM ' • YHH<pHilHpoaaHHaSI aneKTpOHHKa ynpaBJieHHSI npeAOCTaBJISieT npo-

rpaMMaM MHHH-3BM aneMeHTapHbifi AOCryn K HCnOJIHHTeJibHbJM MeXaHH3MaM H 
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,ll8T'IHK8M ycTpOHCTB, peanusaumi: anropHTMOB ynpaaneHHSI H 38MblK8HHe <pyHK

UHOHBnbHbJX CBSI3eH Me)K,lly ycTpOii:CTB8MU, COCT8B H KOHCTPYKUHSI KOTOpbJX cy

IUeCTBeHHO 38BHCSIT OT THna npoeKTOpa, ocymecTMSilOTCSI ,llpafiaepaMH IlO,llCH

CTeMbl. 

Paspa60T8HH8SI u peanH30B8HH8SI 110,llCHCTeMa noKanbHOro ynpaaneHHSI o6ec

nequaaeT: He38BHCHMOCTb nporpaMM TeXHOnoruqecKoro ypOBHSI OT THna npoeK

TOpa; BbrnOnHeHue 38,ll8HHblX anropHTMOB ynpaaneHHSI HecTaH,llapTHblMH ycTpoii:

CTB8MH MHHH-3BM, B '18CTHOCTH, cepaonpHBO,ll8MH; pa6ory ,llpaftaepoa B Mac

lllTa6e apeMeHH, ,llHKryeM0M ,llHH8MlIKOH ycTp0HCTB; '!8CTlI'IH0e H nomxoe TeCTlI

poaaHHe annapa-rypbr. 

KoppeKTHOe ynpaaneHlie ycTp0HCTB8MlI C :>KeCTKlIM pHTMOM Tpe6yeT npoaepKH 

ycnOBlIH MynbTHnneKCIIp0B8HHSI lIX ,llpafiaepoa. TTpuae.neHH8SI B 'leTaepT0M pas,lle

ne rnaabr oueHKa ycnoaufi nony'leHa c yqeTOM oco6eHHDCTefi peanbH0H annapa

TYPhI u 'ucnonbsyeMofi cHcTeMbI peanbHoro apeMeHH · RTSS • B o6osHa'leHHSIX 

T ayi - MHHHMMbHhrfl HHTepaan Me)KJ:ly .llBYMSI sanpocaMH K ,llpafiaepy c .i -ro 

BHelllHero ycTpOHCTBa; TBYi M8KClIManbH0 ,llOnyCTRMbIH lIHTepaan . Me)K,lly 

Il0SIBneHHeM sanpoca H ero o6cny:>KHB8HlieM; thi - M8KCHM8nbH0e apeMSI pa6o

TbI M0,llynSI o6pa60TKH npepblB8HUSI; t - apeMSI BX0,lla B CHCTeMy npepbJB8HHH, 
BX 

t BpeMSI, He06XO,llHMOe .t(mI sanycKa apaii:aepa; t . - M8KCHM8nbH0e A 
san .llp1 

'IHCT0e apeMSI, 38TpaquaaeM0e Ha BbinOn!IeHHe .llP8HBepa; nony'leHH8SI oueHKa 

ycn0BlISI MynbTHnneKCHp0B8HlHI 38IlHCbIBaeTCSI B BH,lle ClICTeMbJ HepaBeHCTB: 

e N 
I a (t +th.+t +t )+ !, (t +t +t )<r n, 

. 1 ie BX 1 san .llP i . n BX hi san BY[. 
l= l=L+l 

r,lle N - qncno 0AHOBpeMeHHO pa60T8IOIUUX ycTp0iiCTB, aij - KOaqxjmuueHT 

Kp8TH0CTII o6pameauii ycTp0iiCTB 0TH0ClITenhH0 .llpyr .llpyra. OueuKa lICilOJlb3yeT

CSI ,llnSI nporH03IIpOB8HHSI Il0Be,lleHHSI ClICTeMbl npu BbI6ope HHTepaanoa npepbma

Hllii C BHelllHHX ycTp0iiCTB unu npu BKnlO'leHIIH H0BbJX ycTp0HCTB, 

B nocne,llHeM pa3,llene rnaBbI paccMaTplIB8IOTCSI 38,ll8'1lI ,llH8rHOCTHKlI H Tec

TUpoaamrn annaparypbr. Ha116onee cnO:>KH0H 38.ll8'1eii SIMSI9TCSI C03,ll8Hlle K0MIIneK

CHbJX TeCTOB cepaonplIBO,ll0B npoeKTOpa, II0CK0nhKY 0HlI npII3B8HbJ pellllITb ,llBe 

11 



3Ma'IH: co6CTB9HHO T9CTHpoaaHH5I H npeAOCTaBJieHHe paspa60T'iHKY cpeACTB 

HacTpofiKH anropHTMOB ynpaBJieHHSI, peannsyeMbIX B Apafiaepax. BTopaSI 3Maqa 

BO3HHKaeT B CB5I3H C npHMeHeHHeM un¢poaoro HMnynbCHOro ynpaaneHHSI, Me

TOAbI onTHMMbHOrO CHHTe3a KOTOporo B HaCTOSiruee apeMSI He AOCTaTO'iHO pa3-

pa6oTaHbI; ilng nccneAOBaH'll'.SI AHHaMH'i9CKHX xapaKTepHCTHK H Ka'ieCTBa ynpa&

nemrn ncnonosyeTcSI MeTOA ¢asoaoro npocTpaHcTaa, pacwnpeHHbrfi Ha uH¢poabre 

CHCT9MbI ynpaBJieHHSI, B KOTOpOM ¢a30BbIM KOOpAHHaTaM COOTB9TCTBYIOT nepe

M9HHbI9 COCTOSIHHSI. 

11HCTPY!v(0HTOM HccneAOBaHllSI 5IBJI5I9TC5I cneuHanbHO paspa60TaHHaSI ynpaansr

'IOIUaSI nporpaMMa MHHH-3BM , AHMOrOBbie BO3MO)KHOCTH KOTOpofi IlO3BOmlIOT · 

npOBOAHTb AOCTaTO'iHO cnO)KHbie TeCTbl Ha BbI6HpaeMbIX cepBOCHCTeMax, C sa

IlOMHHaHHeM nepeMeHHbIX COCTO5IHH5I qepes saaaaaeMbie nonb3OBaTeneM ( B 9AH

HHUax HHTepaanoa Me)KAy npepbIBaHHSIMH C ycTpoficTaa) npOM9*YTKH BpeMeHH. 

BbIBOA HH¢opMaUHH nocne Ka)KAOro UHKna TeCTHpoaamrn MO)K0T ocyrueCTBMTbCSI 

nn6o B rpa¢H'i0CK08 ¢opMe ( Ha 8KpaH sanOMHHBIOIUero AHCnneg)' nHoo Ha ne.;.. 

'i8T8IOIUee ycTpO8CTBO. TiapaMeTpbt rpa¢H'i9CKoro npeACTaBJieH_HSI ( OT06pa)KaeMbJ9 

38BHCHMOCTH, MaCWTaobI H3o6p8)KeHH5I H T,n.) onpeAenSIIOTCSI B AHanoroBOM pe

)KHMe. AHanH3Hpyg UH¢poay10 H/HnH rpa¢H'i9CKYIO HH¢opMaUHIO, paspaoOT'iHK no-

nyqaeT BO3MO)KHOCTb oueHRTb AHHaMHKy UH¢poaoro ynpaaneHHSI H Ka'ieCTBO 

nepexOAHbJX npouecCOB (ycTOfi'iHBOCTb, BpeMSI npouecca, TO'iHOCTb H T.n.). Ha

nHqHe B nporpaMMe OTnaAO'iHbIX ¢yHKUH8 nosaonSieT paspaoOT'iHKY H3MeHSITb 

anropHTMbI H napaMeTpbJ ynpaBJieHHSI ( aenll'iHHY ynpaBJISIIOIUHX BO3A0ii:CTBHii:, cno-
. ( 

co6 HX BbI'iHcneHHSI H T.n.). TipH oTna)KeHHOM Apaii:aepe nporpaMMa Hcnonosy-

eTcSI AM OOHapy)KeHHSI OTKnOH9HH5I napaMeTpOB cepBOCHCTeM. 

ilHanoroBbJii: pe)KHM pa6oTbI nporpaMMbJ H YA06Hoe npeACTaBJieHHe pesynbTa

TOB cyrueCTB9HHO COKparuaIOT apeMSI CO3A8HHB Apattaepoa cepaonpHBOAOB AM 

npoeKTOpOB HOBbIX THUOB (nH60 ManTaUHH Apattaepoa npH MOA9PHH38UHH aneK

TpOHHKH HnH MexaHHKH cymecTBYIOIUHX npoeKTOpOB) H ynpOIUBIOT HaCTpOii:Ky 

cepBOCHCTeM Ha 3M8HHbie napaMeTpbr. 
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8 IlSITOi!: rnase paccMaTpHB8IOTCSI TeXHOnornqecKHe aonpOCbJ IlOJlrOTOBKH, 

xpaHeHHSI H 3arpyaKH nporpaMM B MHHu-3BM. 

B aaKn10qeHHH npnseJleHbJ peaynbTaTbJ p1360TbJ, OcHtBHbJM pe3YJibTaToM HB

.nsieTCSI C03Jl8H'l:Ie MaTeMaT'l:I't[eCKOro o6ecneqeHHSI MHHH-3BM npoCMOTp0B0-H3-

MepHTenbHOro npoeKTOpa B paMKax 8BTOMaTH3HpoaaHHOH CHCTeMbJ o6pa50TKH 

CHHMKOB RTFAS B 11ct>B3. PeanH30B8HHbli!: B C'l:ICTeMe ypoaeHb aaTOM8TII38UlllI 

H3MepnTenbHoro npouecca o6ecnequn npoaeJleHHe KaK THnoa1,rx., TaK H HOBbJX 

npoue!IYP o6pa6oTKH H nonyqeHHe ¢nanqecKHX pe3ynbTaTOB a uenoM pSI!le paa

JIH't[HbJX 8KCnepHMeHTOB. 

B npouecce paoOTbJ HM MaTeMaTHqecKHM o6ecneqeHHeM MIIHH-3BM 61,rn1I 

no.nyqeHbJ CJieJlYIOUIHe peaym,TaTbJ: 

1. ITpeJlnO:>KeH ¢opManbHbJH IlOJlXOJ:l K npencTaMeHHIO npoue):lyp nepBII't[HO:li: 

o6pa60TKH CHHMKOB, ·'t[TO noaaonHno C03):l8Tb eJl'l:IHbri!: nporpaMMHblH npoueccop, 

napaMeTpHqecKH H8CTpaHeaeMbJ:li: Ha THil0BbJe npoueJ:1yp1,r, TPMIIUHOHHO Bbmon

HSIBUJHeCSI pauee OTJ:lenbHbJMH, He3aBHCHMbJMH nporpaMMaMH, H enepepre B paM

Kax e):l'l:IHOH cxeMbJ pelllHTb 3Maqy aaTOMaTH38UHH pSI!la HeCT8HJ:18PTHblX. npouenyp, 

Tpe6yeMblX. npaKTHKO:li: ¢H3H't[eCKOro aKcnepHMeHTa. 

2. C¢opMynHpoaaH npHHUHn JleKoMno3HUHH nporpaMMHOro npoueccopa, oc

HOBaHHbJi!: Ha paUHOHMbHOM pacnp~aeneHHH qJyHKUH:li: KOHTponsi BX0J:lHO:li: HH¢op

M8UHH no nporpaMMaM: npo6neMHo-opueuTupoaaHHOfi, ocymecTMSIIOUie:li: ceMaH

TH't[eCKHi!: KOHTpOnb, H annapaTHC>-38BHCHMOi!:, B KOTOpo:li: noKanH30BaHO He TOnb

KO B3aHMOJ:lei!:cTaHe c annaparypofi npoeKTopa, HOH ananor c onepaTopoM. 

BKnlO't[9HHe CHHT8KCH't[eCKoro K0HTpOJISI KOM8H!I onepaTopa B annapaTH0-38BHCH

MYIO nporpaMMY ):l8eT B03MO:>KHOCTb peanH30B8Tb B38HMD.cte:li:CTBHe C npoeKT0p0M 

B TepMHHax o6pa6aTbJB8eMbJX OO'beKTOB, a He KOM8HA ynpaaneHHH annapaTypoj.j: 

rfpoeKTOpa. 

3. PaapaooTaH HHTep¢ei!:c Me)KJ:{y npo6neMH0-38BHCHMbJMH H annapaTH0-38-

BHCHMOi!: nporpaMM8MH, npe!IH83H8't[eHHbJi!: Jl.1ISI opram1aau1rn HeTHil0BblX. uhmu 

H0BbJX npOUeJlyp nepBH't[HOi!: oopaoOTKH CHHMKOB Ha npoeKT0pax. 11HTepipeftc 0C

H0B8H Ha pa3pa60T8HHOM qJyHKUHOHMbHO nonH0M JlnH 38!18'<[ nepBH't[H0H 06pa6DTKH 
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.· Ha6ope npHMHTHBOB BaaHM0.1:teii:cTBHSI BhJCOKoro ypoBHSI.· PeanHaauHsi ann~pa-rao-
. ,' .. ,, '•. 

aaBHCHMhrx qiyHKUHii: B MO MHHH.:..3BM yHHcpmrnpyeT pa6ory c pasHoTHilHhJ¥H. · ... 

npoeKTopaMH Ha ypOBHe MO U3BM, 'ITO OTBetJaeT coape~_l:!HHOMY npHHUHny 

C03,llaHliSI BHpTyanbHhJX TepMHHanbHhJX ycTpOHCTB. 

4. Tipeano)KeHa MaTeMaTHtJec:Kasi M0.1:tenb ynpaMsi1<;>!'u~it,:#porpa~¥i,i>~~~~2,>· · 

3BM B Blf,lle CliCT8MbJ KOHettHhJX aBTOMaTOB C orpallli~~ij)ieM H_a BX.C>~:J;:~-~~~~~ 
HO OillfChJBalOIUaSI npouecc B3aHMO.ll8HCTBlfSI C onepa'l'o~:6~:;li annapaf;Jb~_::np~. 

eKTopa .np11 OTpa6oTKe aanpoca OT nporpaMM o6pa66TiJ .Ha U3BM. '.A:i+6&rnThJ 

cHcTeMhJ pean113y10T qJYHKUHH BHpTya~bHhJX nor11."i:ecKnX: :~cTpoiicTB ~ii.o.na .IiHcpop:

Mau1111 li ycTpOHCTB o6pa60TKH TlfillftJHbJX o6'beKTOB lf3MepeHHSI. 3THM_ i:focTHra

eTCSI npocToTa paapa6oTKH li MO.lllicpHKaUHli nporpaMM:6J np11 H3MeHeHUH cpifa11qe

CKHX ycTpOHCTB Hnlf pewaeMbJX 38,llatJ. 

5. TipoBe.1:teH aHan11a 38,llatJ ynpaMeHHSI annapaTYpoii npoeKTopa, Ha OCHOBe 

KOTOporo onpeaeneHa CTPYKTYpHaSI cxeMa apaiiBepOB cpyHKUHOHanbHbJX ycTpOHCTB 

npoeKTopa II nonytJeHa oueHKa ycnOBHii: pean11ayeMOCTH apaiiBepoB ycTpoiicTB c 

)K8CTKHM pHTMOM. 

6. Paapa6oTaHa M8TO,lllfK8 Hana,llKlf annapaTYpbJ li npOBepKH KatJeCTBa an

ropHTMOB ynpaMeHHSI C IlOMOUlblO paapa6oTaHHOro MO, liCilDnb3YIOIUero B Tee

Tax KOMnneKCHOH OTna,llKlf .1:tnSI OT06pa)K8HliSI .llliHaMli'l8CKHX xapaKTepliCTlfK liC

cneayeMbJX npoueccoB rpaqmqecKHii a11cnneii, 'ITO aHa.tJHTenbHO ynpomaeT npo

uecc HaCTpOHKlf annapaTYphr li cymecTB8HHO COKpamaeT cpOKli BBO,lla B ClfCTeMy 

HOBhJX npoeKTOpOB. 

14 



nHTEPATYPA 

1. EenoKonbrToa IO.A., Bopo6beB A.TI., roHttapoa B.A., rpHuaeHKo H.A., f'y
MeHIOK C.A., L{lfKHH B.M., KaMHHCKHH n.r., KapneHKO A.C., KnHMeHKO C.B., 
KottHH B.H., KypKHH IO.n., KypHOC9HK0 A.H., noHrlfHOB B.L{., nyrOBCKlf:liC.E., 
HeKHnenoaa r.Ll., TiepeB03ttHKOB B.M., TieTpOBbJX n.TI., IleTyXOB B.A., 
Ilonoa A.B., Pbr6atteHKO B.11., CaMapHH A.B., CoKonoa A.TI., «PeHIOK A.E., 
IIImmHHKoa TI.B., IOpnanoa B~Ll., Hp6a B.A. AaToMaTH3HpoaaHHaSI cHcT°eMa 
o6pa60TKlf CHHMKOB RTF AS. O6mag xapaKTepHCTHKa CHCTeMbJ. TipenpHHT 
H«PB3 79-176, Cepnyxoa, 1979. 

2. EenOKOnbJTOB IO.A., KaMHHCKHH n.r., KnHMeHKO C.B., KottHH B.H., COKO
noa A.TI., IOpnanoa B.Ll. ABTOMaTH3HpoaaHHaSI cHcTeMa o6pa6oTKH CHHMKOB 
RTFAS. OcHOBHbJe npHHUHnbr nepaHttHOH o6pa6oTKH. TipenpHHT 11«PB3 80-54, 
Cepnyxoa, 1980. 

3. EenOKOnbJTOB IO.A., LlHKlfH B.M., KaMHHCKlfH n.r., KnHM9HKO C.B., Kyp
KHH IO.n., KottHH B H., KypHOCeHKO A.11., noHrHHOB B.Ll., HeKHnenoaa r.L{., 
CoKonoa A.TI., IOpnanoa B.Ll. AaToMaTH3HpoaaHHaSI cncTeMa o6pa6oTKH 
CHHMKOB RTFAS. YnpaMSIIOUl8SI nporpaMMa a6cTp8KTHOro npoeKTOpa. Tipe
npHHT H«PB3 81-184, Cepnyxoa, 1982. 

4. roHttapoa B.A., LlHKHH B.M., KypKHH IO.n., noHrHHOB B.Ll., HeKHnenoaar.Ll., 
IOpnanoa B.L{. CTPYKTYpa nporpaMMHoro o6ecnetteHHSI npocMoTpoao-HaMepH
TenbHoro npoeKTopa c Manoit 3BM H ampaaHTHo-umppoabJM .oHcnneeM. Ma
TepHanbr II BceCOI03HOro CeMHHapa no o6pa60TKe <pH3HtteCKOfi HH<pOpMaUHH, 
EpeaaH, 1978. 

5. roHttapoa B.A., 3oTOB A.IO., KypKHH IO.n., noHrHHOB B.Ll., YcTHHOB E.A., 
IOpnanoa B.L{. "OpraHH38UHSI MO.!lynbHOil: nporpaMMHpyeMOfl CHCTeMbJ o6pa-
60TKH CHHMK0B C 6onbWHX nyabJpbKOBbJX K8Mep". C6opHHK T93HCOB .!l0Kn8.!l0B 
fl BceCOI03HOrO coaemaHHSI no 8BT0MaTH38UHH HayttHbJX Hccne.ooaaHHH, AnMa-
ATa, 1978, CTp. 1 7. •, 

6. IOpnanoa B.L{. AaTOMaTHaHpoaaHHaSI cHcTeMa o6pa60TKH CHHMKOB RTFAS . 
TiporpaMMHOe o6ecnetteHHe nO.!lCIICTeMbJ noKanbHOr0 ynpaaneHHSI. TipenpHHT 
H«PB3 80-93, Cepnyxoa, 1980. 

PyKonHCb nocTynHna B H3.!l8T9llbCKYIO rpynny 
1 MapTa 1982 roaa. 

15 


