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06mM xapru<Teracma pa6oTH 

AKUM§HOCT!, pa6ora. YOKOJ)KT8JIII Ha BI:lCOKH:8 SHepnrn JiBJUil71'C.lt CJIOllt

HI:lMlr, ymma,n,HI:lMlr H ,u;oporoCTOroIIZMl'I SJI8K~3H118CRHMH ycTaHOBRaMR, IIO

STOMY B01IpOCI:l y.nyqmeHHJt SRCIIJJYaTBIUl'OHHI:lX xapaKT8pHCTHR TaKHX YCTSHOBOK 

H 1IOBHIII8HH.lt HX sqxf>eKTlIBHOCTH OKaSHBal11'CJt B U8HTP8 BHl!MaHH.lt BO BC8X 

YCKOPHT8Jll,HHX U8HTpax. 0,D.HO HS BBJKHemx HanpaBJI8HHtt COB8pm8HCTBOBa

HHJt YCKOpRT8JI8tt CBJJ88HO C 1Ipm.18H8HH8M cpe,D;CTB aBTOMaTH3Hp0B8HHOro yn

paBJI8HHJt, 003,naBaeMHX Ha OCHOB8 M:irHH-3BM H MHRponpoueccopoB. Hcnom.-

30BaHH8 3BM B Ka118CTB8 ROHTPOJIRpYDlliIX H YlIPaBJimllll'IX 3JI8M8HTOB II03BO

Jill8T Ha Ka118CTB8HHO HOBOM ypoBH8 KOHCTPYRPOBaT!, 1IO,I(CHCT8Mll YCKOPHT8-

JI8tt, pemaTb npo6JI8M,Y OlITm.laJibHOro yupaBJI8HHJt YCKOPHT8Jim.m, cos,naBaTI, 

MHO~YHRIU!OHam.HI:le YCROpRT8JII,HO-HaKOIIHT8Jil,Hli8 ROMIIJI8RCI:l, BRJIJJqaD!liI8 

B ce6n H8CRQJI!,RO COBM8CTHO pa6oT~X YCTaHOBOK pasHoro rnna (npoTOH

HI:lX H SJI8RTpOHHHX CHHXPOTPOHOB, JIHHettHlix YCROPHT8JI8tt, HaKOIIHT8JI8tt, 

ROJIJid.u;epoB), napaJIJiem.HO 1IpOBO,IUIT!, H8CROJil,RQ q»l31A8CIWX 8RCII8p:IIM8H

TOB Ha 'IBCTRUax pasHoro Tlflia npH pa3H1:IX SHeprnnx H T • .u;. TaKHM o6pasoM., 

paspa60TKa cpe,D;CTB H M8TO,D;OB 8.BTOMaTHSHp0BaHHOro Y1Ip8.BJI8HH.lt JiBJill8TC.lt, 

O,IUIOtt H mm60JI88 aRTfaJibHHX 38,Ila'I, pemeHHe ROTOpott BO MHOroM onpe,u;e

JU18T Iiporpecc ycROpRT8JII,HOtt T8:xmntH. 

CocTOfJHH'8 BOnpoca. B HaCTOSill!88 Bp8M.lt B MRpe HaROlIJI8H onpe.u;eJiemnrlt 

OlIHT COS.D;aHHJt 8.BTOMaTHSlrpOBaHHHX CHCT8M ynpaBJI8HKJt RJlYilHlDllI YCROJ)K

Tem.mnm YCTSHOBRSMZ, O,lUiaRO 06111enpRHJJTOtt M8TO,IUIIW 1IOCTp08HR.lt TaRRX CH

CT8M lIORa H8 CY1118CTBY8T. 

0,D.Ha HS rJiaBHHX npR'IRH, OCJIOllHlllllllIX 1IOCTp08IDIJt TaROtt M8TO,IUIRR, 

BHT8Ka8T HS oco68HHOCT8tt ycROpHT8JI8~ RaR o6~8RTOB ynp8.BJI8HHJJ. Bee 

Rpym!H8 yCROpRT8JIH YHRRaJII,HH. Hx HaSHa'l8HH8 H COCT8.B 06opy,u;0Brum.1t Ha 

~OIi ycROJmT8JI8 CBOH. YCROpRT8Jlll H81Ip8p!lBHO COBepmeHCTByJl'l'CJt. 

BcJI8,JtCTBH8 STOI'O MaTeMaTH'l8CRH8 MO,ll;8JIII YCROpHT8JI8tt ycTapeBB.DT paH!>me, 

"18M RX y.u;aeTCJt paspa6oTaTI,. BMecTe C T8M, HH 0,IUIH Kpymmtt ycROJ)KT8JII, 
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HS MOK9T meKTHBHO HCTIOnb30BaTbCR 693 CHCT9MH aBTOMaTH3HpDBaHHOrO 

ynpruineHHR, :e:cnonb3YJOl!l9R COBp9M9HHH9 3BM. 

Ha6nJJ,IJ.aeMHil ns ro.na B ro.n nporpecc B o6nacTII aBToManrnat.Um yc

KopnTenen RBM9TCR cne,UCTBH9M IlOCTORHHO YJIY'Illla9MOH 6asH MHKpoa~eKTpo

HHKH, pocTa npoH3BO,UHT9JibHOCTH, paCIIIHp9Hl'IR o6~eMa IlaMRTH H YM9HbW9-

mm CTOHMOCTH BHTiycKaeMIDC npoMHWneHHOCTb!O 3BM. Pacnmpemrn B03MOJKHOC

T9li ACY nponcxo,nnT sa c'CJeT ycnoJKHeHHR CTPYKTYPH, o6~e,nnHeHHR B e.nn

Hott cncTeMe Bee 6onbwero ~cna nponeccopoB. 

Yc~oJKHeHHe CTPYKTYPH ACY o6yc~~BaeT npo6~eMH, CBR3aHHHe c 

paspa6oTKOil nporpa.MMHoro o6ecne'CJeHHR (ITO). 0.nHo :e:s rnaBHHX TPe6oBamril 

K ITO ACY ycKopHTeneM - B03MOKHOCTb onepaTHBHO BHOCHTb H3MeHeHHR B 

a~opHTMH yrrpruineHHR H KOHTpoM. ITOCTORHHM MO,UllgJHKanrut pelltl!MOB H 

COCTaBa o6opy,noBaHHR YCKOpHTeJIR: npHBO,UHT K Heo6xoiOIMocTH·OnepaTHBHO 

nporpaw&rpoBaTb HOBHe 38,D.a'CJH. ,UJIR: cnOlltHOii MHOrOgJYHKUHOHaJibHOii ACY Ta'

KOe Tpe6oBamre MOlKHO o6ecne~Tb TOJibKO rrpn IlOMOllllI Cil9nH~8HpoBaHHHX 

cpe,nCTB nporpaMMHpoBaHHR npHK~HX 38,D.a'CJ, pe~SOBaHHHX Ha 3BM ACY, 

y,noBieTBOJ)JillllHX cnenHcJ)HKe ycKOpHTeJIR: KaK o6~eKTa aBTOMaTHSHpoBaHHoro 

yrrprui~eHHR H He Tpe6yDJtHX OT IlOJib30BaTe~ett rrpocJ)eccHOHaJibHOii no,nroTOB

KH B Ka'CJeCTBe rrporpaMMHCTOB. TaKHe cpe,ncTBa nporpaMMHpoBaHHH B HaCTOR

mee BpeMli OTCYTCTBym. Ha:e:6onee nepcneKTHBHHMH :e:s npose,neHHHX paspa-

6oToK no ,naHHott npo6~eMe rrpe,ncTaBJ.llmTCH MOIIIHHe HHTepaKTHBHHe CHCTeMH, 

rrpHMeHHeMHe Ha ycKop:e:TeMX CE. P. N 1 l> ES Y, KE. K. 
Ilpo6~eMa noBHWeHHH acpcJJeKTHBHOCTH ycKop:e:Tenett Ha ocHoBe cpe,ncTB 

aBTOMaTH3MpOBaHHOro yrrpruineHHH CBH3aHa C paspa60TKOtt HOBHX TeXHonorn

'CJeCKHX rrpHeMOB nocTpoeHHH no,nCHCT8M ycxop:e:TeM, a T8.Kllte OilTHMaJibHOro 

yrrpaBneHHH cnolKHOtt MHoronapaMeTpll'C{eCKOtt CHCTeMOH B ycnoBHHX IlOCTOSIH

HOro .npettcJ)a OilTHMaJibHOrO pelltl!Ma. ,UaHHHe BonpocH IlOCTOHHHO o6cyli,n.amcn 

B Hay-qHOii ~TepaType, O.nHaKO eme He HamJm KOMrrneKCHOro pemeHHH. 

lleJib pa6om s~~cl> B YJIY'Illl8HHH aKcn.71YaTanHommx xapaKTe

p:e:cTHK npoTOHHOro CHHxpoTpoHa Y-IO rryTeM MO,nepHH8at.Um ero CHCT9M Ha 

OCHOBe cpe,nCTB 8BTOMaTH3HpoBaHHoro ynpruineHHH. ,UJIR: ,UOCTHllteHHH noc.TaB-
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neHHott ne~ pem~cb c~e,nyDIWe sa.n.a~: 

I. Hsy-qeHHe oco6eHHOCTett CHHxpoTpoHa KaK o6~eKTa aBTOMaTH8HpOBaH

HOro ynpaB~eHHH. AH~8 M:e:pOBoro OilHTa aBTOMaTH3HpoBaHHOro ynpaBneHHH 

ycKopHTeJIHMH. 

2. Paspa6oTKa .nM MHororrponeccopHott ACY Y-IO xowneKca cnenH~

s:e:posaHHHX cpe,nCTB rrporpaMMHPOBaHHH 88,D.a'CJ aBTOMaTH8MpOBaHHOro ynpaB

neHHH H KOHTl)OM napaMeTpOB CHHxpOTpoHa. 

3. Paspa60TKa - Ha OCHOBe cpe,nCTB aBTOMaTll8HpoBaHHOro ynpaBneHHH 

- scpcJJeKTHBHHX M9TO,UHK TpaHcnopTHPOBKH ny-qxa no HOHOrrpOBO,ny, KOPP8KUHH 

MarHHTHoro IlOJIR: CHHxpOT~Ha, aBTOMaTH'CJeCKOtt OITTHMH3anHH pelltl'IMOB no.n

CHCTeM CHHxpoTpoHa, aBTOMaTH8HpoBaHHOro KOHTPOM o6opy,noBaHHH CHHxpo

TpoHa. 

Hay,IHM HQBH3Ha 

I. ITpe~ollteHH opHrHHaJibHHe ~OpHTMH IlOCTp09HHH KOMrrnexca rrpor

paMMHHX cpe,ll;CTB ,nM MHOronponeccopHott ACY CHHxpOTpoHa, Il08BOMlll!HX 

acpcJJeKTHBHO l'ICilOJibSOBaTb arrnapaTypy ACY ,nM IlOBHDieHl'IH 8KCn.71YaTanHOHHHX 

xapa.KTepHCTHK ,neftCTBYDitett YCTaHOBKI!. 

2. ITpe~OllteHa HOBM M8TO,ll;HKa MHOronapaMeTPH'CJeCKOii OITTHMH3anHl'I 

pelltl'IMOB CHCTeM CHHxpoTpoHa Ha OCHOB9 CO'CJ8TaHHH M8TO,ll;OB ,neT8pMHHHPOBaH

HOtt HaCTpoftKH H nOHCKOBHX npone.nyp, pe~syeMIDC B nceB.nocenapa6eJibHOM 

IIpOCTpaHCTB8 BapbHpyeMHX napaMeTpoB, CBHSaHHHX ~HeiiHHM npeo6pa30Ba

HH8M C gJHSH'CJeCRl!MH napaMeTpaMH onTmms:irpyewx CHCT8M. 

3. Bnepsue cos,naHa BHCOR08cpcJJ8RTllBHM aBTOMaTH3l'IpoBaHHM CHCTeMa 

HH,UHBH.nyaJibHOft KOppeKUHH noJIR: MaI'HHTHHX 6~0ROB CHHxpoTpoHa. 

IlpaKT}GeCKM II8HHQQT1> 

L Paspa60TaH ROMII~0RC nporpaMMHHX cpe,nCTB ACY Y-IO, BKJlllllaDJtHI 

6HCTPYD l'I rH6Icy'll onePanHOHHYJ> CHCT8MY, MOll!HYD HHTeprrpeTHpYDJIYll CHCT8-

MY; a T8Kllt8 ll8.K8TH rrpl'IK~ nporpaMM, o6ecne'CJHBWH8 Rap,ll;HHaJibH08 

YJIY'IllleHHe axcn.71YaTanHOHHHX :xapaKTepzcTHR CHHXJlO.TPOHa Y-IO. 

2. Ha OCHOB8 cpe,ncTB aBTOMaTHS:HpOBBHHOro yrrpaB~8HHH pemeHH 

c~e.nylll!He rrpa.KTnecKl!e sa,na,m: 
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a) pea;rn:aoBaHa 3qqJSKTllBHasI CllCTeMa KoppeKUIDt MaI'HHTHOro noJIH 

c~HxpoTpoHa Y-IO; 

6) C03,na.Ha CllCTeMa aBTOMaTll3llpoBaHHOH onTHMH3atnrn KaHaJia TpaHC

nopTllpDBKll nyqKa OT llHJ!t9KTopa .ItO CllHXpOTpoHa; 

B) o6ecneqeH aBTOMaTH3HpoBaHHHH KOHTpoJib MHoroqHcJieHHHX napaMeT

poB·CHCTeM CllHxpoTpoHa; 

r) H8.JlaJKSHO aBTOMaTH3HpoBaHHOe ll3MepeHHe napaMeTpoB nyqKa Ha 

BC9X 3Tanax ycKopeHH.R:; 

.It) C03,na.Ha CllCTSMa aBTOMaTUqecKOH MHOronapaMeTpuqecKOH onTHMll3a

rurn p8lltllMa pa60Tll CHHxpOTpoHa; noKa3aHa 3qql8KTHBHOCTI, TaKOH CHCT9Mll. 

3. Coa.1taHHasI CTPYKTYPa nporpru.waoro o6ecneqeHH.R: ACY Y-10 noaBo

JIHeT C He60JibllmMH 3aTpaTaMll Ha nporpaMMUpOBaHH8 Hap81IlHBaTI, MOlllHOCTI, 

aBTOMaTH3HPOBaHHOfi CllCTeMH nyTeM pacIDHp9Hll.R: ceTH HHTepfleHCOB, a Ta.Kllte 

no~meHH.R: K CHCTSMS HOBHX npoueccopoB. 

HonoJib30BaHif8 p93VJibTaTOB pa6oTH. Paapa6oTaHH09 CHCT9MH08 ITO 

npllM8Hil8TC.R: Ha CliHxpOTpoHe Y-10 C 1979 r.' IlaKSTll npHKJI~llX npor

paMM .ItOYKOMilJI9KTOBllB8.JIHCI, no Mepe BB8.It8HH.R: B 3KCnJiyaT8UHD annapaTHHX 

cpe.ItCTB. B 1980 u I982 rr. COOTBSTCTBSHHO 1-.R: u II-.R: oqepe~ ACY 

Y-IO·npHH.R:Tll rocynapcTB8HHOH KOMHCCllett B IlpOMH111Jl8HHYD 3KCnJiyaTauHD. 

3a cqeT BHS.Itp8Hll.R: Cpe.ItCTB ACY cpenH.R:.R: HHT8HCHBHOCTI, CHHxpoTpoHa Y-10 

yBeDqHMCI, 6onee, qeM B 3 paaa, H npeBHCHJia 1012 npoTOHOB 3a UHKJI. 

Anpo6mm.R: pa60Tij. 0CHOBH!l8 pe3YJibTaTH ll Il0JIOX8Hll.R: ~ccepTauHOH

HOH pa6oTH .ItOKJianHBMHCI, Ha YII, YIII, IX, X BcecoD3HHX coBe~aHH.R:x no 

ycKOpHT8JlHM aap.lDlt9HHHX'qacTHU, II M~aponHOH KOH~P8HUHH no ycKo

pHT8Jl.R:M BHCOKHX aHeprBtt, ill BcecoDaHOM ceMlffiape no o6pa6oTKe ~uauqec

Kott ll~OPMauHll, ·a TaKX8 ony6DKOBaHll B npenpuHTax HT3~. 

ITy6mmawm. Ilo peaym,TaTaM ll ITOJIOZ8HllRM ~ccepTauHOHHOH pa6oTH 

ony6DKOBaHO 13 neqaTHHX pa60T. 

Ocl'LeM paclom. ,UliccepTauH.R: H3JIOX8Ha Ha 112 CTpammax M8J!IHHOIIHCHO

ro T8KCTa, llJIJIDCTpupyeTC.R: 52 PllCYHKBMll ll TaclmmBMH Ha 34 CTpammax, 

COCTOllT ll3 BB8.It8Hll.R:, WITH rJiaB, 3aKJil)t{8Hll.R:, CIIHCKa DT8paTypll ll3 68 

HaHM8HOBaHHR Ha 7 CTpaHHUax. 

4 

I I 

'! 

., 

ABTQP 3aIIIHDiaeT: 

I. CTpYKTYPY KOMIIJI8KCa nporpaMMHllX cpencTB, Il03BOJIHICl!IHX a/Me:k

TllBHO ncnom,soBaTI, ll pa3BHBaTI, MHOronpoueccopeyD aBTOMaTHSHpoBaHHYD 

CllCT9MY ynpaBJI8HHR CllHxpoTpoHOM. 

2. CHCT8MH08 ITO .ItJIH MHoronpotleccopHOH ACY CllHxpoTpoHOM, BKJlll'ia

lll!89: 

a) llHT8p8.KTHBHYD llHTepnpeTnpyueyD CHCT8MY, o6ecneqHBaJlllYK) Henoc

pe.1tCTB8HH08 B3aHMO.Il8HCTBH8 onepaTOpa C aBTOMaTHSllPOBaHHOH CllCT8MOH 

ynpaBJI8HHR CllHXpoTpOHOM, a TaKXe nporpaMMHpOBaHll8 npuKJI~X 3a.Ita'I 

Ha R3HK8 BllCOKOro ypoBH.R:; 

6) onepauHOHHYD CllCT8MY, Il0.It.It8PDB8.Dlij'll ~yHKUHll llHT8pnpeTHpylll!ett 

CllCT8Mll, a T8.Kllt8 o6ecnetJHBaDeyll BllITOJIH8Hll8 npHK~X nporpSMM B pe

lmM8 pa3.It8JI8Hll.R: BpeMeHH ll B p8aJibHOM BpeMSHH pa6orn CllHxpoTpoHa. 

3. KoMITJI8KT IlaK8TOB flPHKM.ItHHX nporpaMM, o6ecne'IHBamntX a/MeK

THBH08 pemeHHe PR.n!1 38,I(a'I aBTOMaTHSHPOBaHHOro ynpaBJI8HllR CHHxpoTpoHOM, 

BKJIJJ'IM: 

a) TpaHOilOPTllPC2BKY IlY'IKa no llOHOilpoBO.ItY, 

6) Koppe~D Mlil'HHTHoro ITOJI.R:, , 

B) OITTHMHSauHD peDMa HHlltS~ ll SaxBaTa. 

ConeP1J8,IUJe pa6oTH 
B Il8PBOA rJiaBe ~ccepTauuu npuBO~TCR aHMHS ~~ aBTOMaTHSll

poBaHHOI'O ynpaBJieHllR ll ROHTpoJI.R: nap8M8TpoB npoTOHHOI'O CRHxpoTpoHa (ITC)., 

BllT8K~X HS KOHCTP~OHHHX oco6eHHOCTett ycTaHOBKll H peimMOB ee 

aKcn.nyaTauuH. 

K CYDl80TBeHHHM oco6eHuooTRM ITC Rax o6~eKTa aBToMaTHSHpoBaHHoro 

ynpaBJI8HHR OTHOOHTOR HaJIH'lll8 6om,moro KOJIH'l8CTBa OJIOJ[HllX ll pasHOTHil

HHX OllOT8M, CBRSaHHllX MSZ.ItY 0060ft MHOro'IHOJI8HHHMH ~YH~OHaJibHHMll 

CBRSRMH; npoOTpaHCTB8HHM pasH8C8HHOOTI, oclopy.ItOBaHHR; MHOroo6pasne 

peuMOB pa6oTH; ITOCTORHH!rlt .ItPett~ OilTllMaJII,HOI'O peDMa; HenpeJ)l:lBH08 oo

B9pm8HOTBOBaHH8 YCKOPHT8JI.R:, npoBO.ItHM08 napaJIJI8JibHO O pa6oTott Ha ~SH-

11eoKHA aRonepmceHT. HaxOX.It8HH8 ll Il0.It.It8pgaHll8 OITTHMaJibHOI'O pe!tHMa pa-. 
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60TH ITC JmJlll0TC.il O,D.HOlt H3 sa,na-q, KOTOpaH ,Il;OJ!llHa nocTOJllIHO pemaTbC.il 

aBTOMaTH3HpoB8HHOlt CHCT9MOil ynpa.BJI9HHR. ITpH 6om,moM 'IHCJI9 (HSCKOJThKO 

,neCRTKOB H ,na!l'.e COTSH) OnTID.m3HpyeMllX napaMeTpoB 3a,na-qa onT:m.m:sau:im 

CTaHOBHTC.il rpOM03,D;KOll H Tpa,!UIWJOHHl:lMH M9TO,n8Ml'I pemaeTCR CJlHJllKOM Me,n

JISHHO. EcJIH xe CHCTeMa ynpa.BJI0HH.il HS o6ecne'II!BaeT ,nocTaTO'IHO BHCOKYD 

cKopocTo onTHMHsaun:e:, ycKopHTSJib pa6oTaeT c HH3Kolt aiI$3KTHBHOCTbD. 

B KpaTKOM 063ope pa60T, ony6JIHKOB8HHHX no BOnpOC8M 8.BTOMaTH38UHH 

yCKOpHT0JI9ll, paccMaTpHBaIOTC.il OCHOBHH0 T9H,n0HIUm _pa3BHTH.il a.BTOMaTII3H

pOB8HHHX CHCT9M ynpaBJI0HH.il B B9.IIYJ]1l!X ~H3H'l0CKHX USHTpax COBSTCKoro 

COD3a, EBporrn, CllIA H HnoHHH, 8HaJIH3MpyDTC.il H0,ll.OCTaTKH H ,ll.OCTOlffiCTBa 

npHM0HJmmHXC.il pemeHHll OCHOBHHX npo6JieM, KOTopue 6HJIH J'IT9Hll np!l pa3-

pa60TK9 ACY Y-IO. 

BTopa.FI r~a nooBRIIleHa BonpocaM opraHH3BUHH ITO ACY ITC. 

ITpH BH6ope cnoco6a opr8HH38UHH ITO OOHOBHM uem, 38.KJilll'laJiacb B 

,IJ;OOTHX0HHH MaKOm.laJThHOll 3ipp9KTJi!BHOOTli! HODOJTh30B8.Hll.il annapaTHHX ope,D;OTB 

ACY IlPJl MHHHMaJThHHX saTpaTax Ha nporp8MMi!poBaHHe. ,llM ACY Y-IO 6HJI , 

paspa60T8H oneunam,HHii .il3HK nporp8MMi!poBaHHSl BllCO~oro ypoBHR, peaJIH-

30B8HHHll B ~pt,19 HHTepnpeTaTopa, 003,IJ;BHa HH,n9ItCHpoB8HHM ~JIOBM 

CTPJKTypa, 3ipp9KTHBHO HODOJTh3yD!lM HH~pMBUHOHH09 DpoCTpaHOTBO ,IlHOKOB 

H paoo'IHTBHHM Ha xpaH0HH9 COTSH npHKJia,IUIHX nporpaMM, paspa60TaHa 

oneunam,Hrui: onepauHOHHM OHOTSMa, o6eone'IHBalllllM MHoronporp8Ml,!Hl,Tlt 

peuM pa60TH npouecoopoB 3BM B peaJThHOM MaOmTa6e BP0M9HH pa60TH YOKO

pHT9Jlll, a Taru!t9 BOS He06XO,IlHMH0 npoue.n.ypH BBO,IJ;a/BW30)ta, BltJID'la.a: MSX

MamHHHHii 06M8H HH~p.(BUH0ii. 06'L9M OllCTSMHOro IlporpaMMHOro o6eone-qeHHJI 

orpaHl!'IHBaeTOR pasMepoM 03Y 3BM EGIDIO (64 K6aiT). Ilpm.teHeHHe Ha ono

TeMHoM ypOBH9 OB9pJI0ftHllX npoue,nyp 0Ka3aJIOOI, H8U8Jl8C006paaliliM H3-3a 

3Ha'IHT8JThHOro 38M9,Il;JI0HH.il BHDOmeHHR onepauE:tt. 

IlpmtJia,D;H08 nporpaMMHoe o6eone'l8HH8 COOTaBJlll8TOJ'I Ha J'I3HR9 llHT8p

npeTaTopa, pa3M9uta8TO.il Ha BH0WHHX HOCHT8Jllll H~OpM8UHH.H OOOTaBJlll0T 

ooHoBHott o6'LeM no ACY. B oytlleoTByDJtett KoHWHrypaunn ACY Y-Io 6n6JIHoTem 

IlPJlKJia,IUIHX nporpaMM pasMeutaeTCR Ha wnm-.IlHOKax ')I13yx 3BM ECIOIO (800x4 
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K6aiT) H OO,Il;8pllHT OitOJIO BOOI,MHOOT WaffJIOB. 0KOJIO 3()% 06MMa 6H6JIHOT8KH 

11onom,3y0TCR ,ll.JllI 0Cleon0'18H1IJI 3KODJJYaT8UHJl YOKOpHT8JISl, npRCIJIH3HT9JThHO 

TaKOft ll8 OCl'LSM 3aID:tMavr nporpaMMH, Dp8,D.Ha3Ha'l8HHll0 ,ll.JllI IlpoBO.IU™HX Ha 

YOKOp!lT8JI8 T80p8TH'l90KHX H 3ItOn8pm.l9HTaJII,HHX HOCJI8,noBBHHll, B OOTa.m.HHx 

40% OCIMMa 6H6JIHOT8KR oo.nep,mTO.il ,T80TOBH9 nporpaMM!l, onpaBO'IHM HHWQP

MBUHJ'I, H83aB8pl18HHll8 Ilporpa.MMH 11 .np. 

B TP8TI,8ft rJiaB8 paOCMaT.PHB9.llTCR BOnpoOH opraHH38UHJl H npaKTH'l80-

KOro npm.10HeHHa np11ItJia,IU1oro no MHoronpou0coopiion ACY. IlpoBe,n0HHa.a: o:e:o

T8MaTH3BIUm wymanrtt ACY D03BOJIHJia CWOp!lfflpOBaTI, KJiaOOH aa.na-q 8.BTOMaTHSH

poBaJIHOro YDpaBJI8HHJI H KOHTpoJI.a: napaM8TpoB YOKOpRT8JI.a: H onpe,n8JIHTI, a.n

ropRTMll pemeHl'IJl OOHOBHHX npoCIJieM. I!OK!i38HO, ltaIUDI oelpasoM Ha OOHOB8 

p8a.JIH30BaHHHX ODBUHa.JIH3llpoB8HHHX op8,ll.OTB nporpa.MMHpoBmm.a: Ha yp0BH8 

nom,soBaT8JI.a: pemamc.a: npo6JI8Mll: 

oHcT0MaT:e:saium npHKJia,IJ;Horo no, paonpe.n.0JieHHoro B MHoronpou0ooop

Hol OHOT8M8 no BH811IHHM HOOKT8Jlmo4 ~pllaltHR pas!lllZ 3IM; 

opraHHSa:tnm Clas .naHHHX, OO,Il;8psalllHX BOE H80CIXO,IJ;IDlyl) ~pMallHE 06 

06'L8KT8 YDpa:BJI8HHJ'I; 

OllTHMHSa:tnm p0DMOB OHOT8M YOKOpHT8JI.a:; 

pyimoro U8HTpa.mI30BaJIHOro ynpaBJI8HH~ paonp8,I1;8JI8HHWm OHOT8MaUII( 

yOKOp:IIT8JIJI; 

peryJIHpoBaHHH .IJ:HHEIMH'i001tHX npou0ooos B p0a.m,HoM imcmTa60 BpeM0HH 

paCIOTH YOTaHOBIUt; 

H8IlpepuBHOro HaCIJil),ll;8JmJI aa OOOTOmnl8M YOKOJ)HT8JIII; 

onepaTHBHoro ROHTpoJIH o6opy.nosamra; 

H~OJI8,I{OB8.Hld, OBJ'I38HHHX O HSy-q8HH8M YOTaHOBKH, OTpaCIOTKOI HOBHX 

peDIIOB'paeloTH, T80THpoBamJ8M mmapaTYJ)H H T.,ll. 

B,qeTB8PTOI r.na:s0 paoOMBTJ]HBUTCJl Tpy,I1;08YIUUI aa.na-qa ODTHMH8SUD 

YOJIOBd Hmt8~ H BaXBaTa oytma B peDII YOROpeHHR H 88 pemeHH8 Ha 

Y-IO DpH IIOMOIIII ope,D;OTB aBTOMaTHSHpOBaHHOl'O ynpaBJl8HHJ'I. no paspaeloTB.H

HOI N8TO.nHK8 OllTllMIIIBHPY8TCJl OitOJIO 200 IIapSM8TpoB OHOT8M YOKOpJIT8Jlll, 

0Dpel{8JJJDJIIHX ODTlllla.JII,HOOTI, YOJIOBd HU8KUHH H sanaTa. Oooel0HHOOT:E,E 
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paapa60Ta.HHOtt M9TO,IUIBH .l!BJIII8TCJI CO't!eTwme M8TO,ItOB,It8T9PMmIJWOBa!IHOtt 

HacTpottRH n noncKOBHX npoue,nyp, pea.mi:syeMHX B ncen.nocenapa6em,HoM npo

CTpaHCTBe napr,npye:r.nnc napaMeTpoB, • CBJl'.38.HHllX .mmettHHM npeo6pasonmmeM 

C \I)nsnecRIIMH napaMeTpar.m OIITl!MH3npyeMHx CHCTeM. 

Ila OIWTa aKcn.nyaTauHH Y-IO H3B8CTHO, 't!TO B peaym,TaTe IlpHM8H8HIDl 

.It8T8pMHHHpoB8.HHHX MeTO.ItOB OIITlIMl'l8auHH HHT8HCHBHOCTb ycKopeHHOro nyqKa 

ORa3NBa8TCJl Ha ypOBH8 0,4-0,6 OT MaRCHMaJII,HOro 3Ha't!eHHJI, O'AffaRO npH 

3TOM y,naeTCJI,JIORaJm30BaTb OKpeCTHOCTb a6co.nmHoro 3KCTP8MYMa ueJieBott 

\I>YHroura - HHT9HCHBHOCTll ycKopeHHoro nyqKa H T9M CaMYM CYJ!l8CTB9HHO 01'

paHnHTb o6JiaCTb npocTpaHCTBa perynnpyeMHX napaMeTpOB, B ROTOpott Ha 

IlOCJ18'AYJllll'IX aTanax OilTllMll88UHll npHMeHm:>TCJl M8TO,I(ll llKCTpeMam,Horo nonc

Ka. 

Ha CHHxpoTpoHe sa,na-qy 8KCTp0MaJibHOro IlOHCRa OIITllMaJibHOro peJlHMa 

H8-8a 6om,mott pa3M8pHOCTll npocTpaHCTBa HaCTpamiaeMHX napa.MeTpoB H c~

lltlIOtt IIOB8pXHOCTH U8J18BOtt WHRUHH He y,naeTCJI CB8CTH R BH6opy HaH6oJiee 

a~eKTRBHoro aJII'OPHTMa IIOHCRa.'IlOHCR 8RCTpeM3Ma Ha CJIOlmHX"IIOBepXHOC

TJ!X c MHOroMepHHMH xpe6Tru.m H OBparBMH conpmteH c TPY.ItHOCTm.m H Tpe6y-

8T IIpHMeH8HM Cil8UHaJII,HHX M8TO.ItOB. 0.ItHaRO BOCXOll!,ll;8HH8 B,ItOJII, ~e6Ta 

JIDClm.i'MeTO,ItOM H9H368lltlIO CBJISaHo co 3Ha~T8JII,HHMH saTpaTSMH BP8M8HH, 

Il08TOMY HaHJJYtJlllHtt cnoco6 COKpaTHTb Bp8MJI Ha IIOHCK 8RCTp8M3Ma COCTOHT 

B TOM, 't!T06H ycTpa.HKTb xpe6TH B83.It8, r.ne aTO B03MOEHO. 

MHorne xpe6TH B 0Kp8CTHOCTH 8RCTpeyYMa U8JI8BOtt \I>YHroura y,naeTOJl 

yCTpaHllTb HHHettHHM npeo6pa30BaHH8M ROOP.ItHHaT 

X =L~X 
i 

(I) 

Pac't!eT MaTpHUH npeo6paSOBaHM I.. npoBO.ItHTCJI nz6o Ha OCHOB8 anpz-

opHott HH\I)OPM8,UIDI, HH6o npH IlOMOllij! 3ROil8pHM9HTaJII,HHX .ItaHHHX. HanpHMep, 

,nJill ycTpaH8HlIJl xpe6TOB HOIIOJJI,3Y8TCJI npeo6pa80BaHH8 TOKOB ROppe~ B 

SMIInHTY.ItH rapMOHHR paBHOB8CHOi op6HTH, B JIORaJII,HH8 OT~H8HWI paBHOB8C

HOi1 op6HTH KHZ B napaMeTpH peSOHaHOOB. YOTpaH8HlI8 Boex xpe6TOB B ORpec

THOOTH llRCTpel,!yMa IlpRBO.ItRT ueneBYJ) iffHRUHII K cenapa68JII,HOMY BB''AY 
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Q{X) = :L ft (Xl-Xt) , (2) 

r,ne Tt - IIOJIOJmTenHo onpe,neJieHHue \I>YHKIUm c MaRCHMYMBMH B Ha't!ane 

ROOP.ItHHaT. 

Cenapa6eHDHM nonepxHOCTb BH,na (2) y,no6Ha T8M, 't!TO MHOronapaMeT

pnecKyID OilTllMHSBUHID y,naeTCJl CB8CTll K nocJie,noBaT8HbHOMY no Kallf,I(Ott H3 

ROOp,nHHaT IlpHM8H8HHID Ha,It8lltHl:IX MeTO.ItOB O.ItHOnapaMeTpnecKoro IlOHCKa. 

Ha npaKTHKe He y,naeTCJI npeo6paaoBaTb npocTpaHC'!BO noHCRa TaKHM 

o6pa30M, 't!T06H U9JI9BM \I>YHRUHJI 6HJia cenapa6eHoHa no BC9M onTHMH3Hpye

MHM napaMeTpaM. Ilo~TOMY c'I'paT8rHJl OilTHMH3ailRH, npHM9H.ll'.9MaJI Ha Y-IO, 

opHeHrnpyeTCJI Ha npe,ItCTaBJI9HH8 ueJieBott \I>YHKUHH B 60JI88 o6meM BH.It8 

Q(X) == n ~ '.f"i (xv. ... -X,d.) . 
K \, 

(3) 

r.ne 'l 1<.i. - noJioimTem,Ho onpe,neJieHHHe WYHKUHH c MaKCRMYM8-Mli B Ha't!ane 

ROOp,nIDiaT, onpe,neJieHHH8 Ha HenepeceRaJllll'IXCJl Il0,nMHOE8CTBax KOOP.ItHHaT. 

IloJIOJKliT9HbHO onpe,neJieHH!lMH MyJII,THilnHRaTHBHHMH COCTaBJIIIJllll'IMll 

U9JI9BOtt 4JYHRUHH .A'.BJIIIJlTCJl 8Ha't!8HH.ll'. H8ROTOpHX H3M8pJI8MHX B8HH't!HH, HC

IlOHD3Y8MHX B Ra't!8CTB8 IlpoM8JitYTO't!HHX RpHT8pH8B OnTHMH3auHli ,nJill OT,It8nb

HHX rpynn napaMeTpoB. B 't!SC_THOCTll' napaMeTpH HOHOnpono,na MOryT OnTH

MH3HpOBaTI,CJl no TOKY IllJPKYnHPYllll8ro nyqRa; IIOCTO.A'.HHOTO't!HHe uenn ROp

peKIJ;IJH MarHHTHOro IlOJIJl - no HHT8HCRBHOCTH nyqxa, 3aXBa't!8HHOro B P8DM 

yoKopeHHJl; .ItHH8.Mll't!8CKM ROppeRIOIJI MarHHTHoro IIOJIII.- no IlOT8Pf{M 't!aCTHU 

npn ycxopemm. 

T.o. IlOHCK aKCTpeyYMa U8JI8BOtt WYHRUHH BO BC8M npOCTpaHOTB8 ynpan

JIII8MHX napaMeTpoB y,naeTCJI CB8CTH R IIOCJI8.ItOBaTenbHOMY npHM9H8HHII M9TO

.ItOB 8KCTp0ManbHOro IIOHCRa no IlpOM9XY'fO't!HHM RPHT8pHm.t H HenepeoeRaJllll'IM

OJl rpynnaM za He6onmoro 't!HCJia napaMeTpoB. 

B IIJ!TOtt rJI8J38 .ItHCC8PT8UHH npHBO,IVITCJI OCHOBHHe pesym,TaTH, IIO.ny't!8H

Hll8 OT BHe,npeHH.ll'. cpe,nCTB aBTOMarnaHpoBaHHoro ynpaBJI8HHJ! H KOHTp0JIII na

paMeTpoB CHHXpoTpoHa Y-IO. 
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Cos,na.HHM ACY Y-IO BKJimaeT B ce6sr ,n110 3H.1 ECIOIO, o6~e.mraeHHHf 

Ha ypOBH8 M8lKIIPOneccopHOI CBJlSll B e.mral:ltt ynpa.BJIJllllliII ROMIIJI8RC; pas

B8TBJ18HHYD C8Tb llHTeppelcHOI'O o6opy~BaHHSI (OKO~ 50 HHTep:pelCHl:lX 

KapKaCOB, pacnpe,neJI0HHHX no ynpaBJifl8MHM 11 ROHTpo~yeMHM CllCT0M8M 

CllHxpoTpoHa); cpe,ncTBa BSaHMO,nelOTBllSI onepaTopa O OllCT~MOI H npe,noTa

BJI8HHJi HH!p()IJ,lmnra (I.U38THH8 H MOHOxp0MHH0 noJI1Ior~R'i80RlI8 ,IOJOnJI8ll, 

yoTpoloTBa neHTpaJJHSOBaHHoro ynpaBJI8HHJi Tllila "py,raa", \PymanlOHaJII,HH0 

RHOnRl!); H8CROJII,RO OOT0H ynpaBM0MllX OT 3BM llOnOJIHl11T8JII,IIHX yoTpottOTB 

H OJIY1t06HHX MO~Jieff, Henoope,noTB8HHO 06ecne"iJ11BSllllHX BYJIOJIII8Hll8 \PYHK

nHI aBTOMaTH3llpOB8.HHOI'O ynpaBJI8HHJi H ROHTp0Jifl napaM0Tp0B OHHxpoTpoHa 

Y-IO. 

Ha OOHOB0 aBTOMa'fll3Hp0BaHHHX ope,noTB ,Il;IIarHOOTllKll ny-qKS 6HJIH npo

B8,11;8H!l ,11;8TSJII,HH0 llOOJI8,11;0B8.HllJi no AllH&mR0 "iaC'IHn B OllHXp0Tp0H0 Y-IO, 

B!lJiBJI8H!l 11 ycTp8.H8H!l 0Ylll00TB8HHH8 OTRJIOH8Hl1Ji peanbHHX xapaKT8pllOTllK 

yoTa.HOBKH OT pao"ieTHHX ::ma"ieHHtt. 

Coa,na.HHM Ha Y-IO paaBeTBJieHHM 00Tb HHTeppettcoB ACY, a TalOlte 

siiq)eRTHBH!l8 ope.noTBa nporpaMMHpOBBHWl noaBOJmnll 11cnonaoBaTb B OHOTe

Max YCROpHT8JIJi Ilp0CT!l8 B npoll3BO,ll;OTB8 11onoJ1HHT8JII,HH8.YOTpottoTBa, yn

paBJIJi0M!l8 OT SBM H H8 HM8ll!IH8 IlpHBO,ll;OB py,moro ynpaBJI8HHJi (HOTOlllIHKH 

TORa, \PymanlOHSJII,H!l0 reuepaTOPJ, TaftM8p!l, peryMTOpH 11 T.n.). Ha HO

BOI 8Jl8M0HTHOI 6aae 6HJIH M0,11;8pHll3llpOBaH!l H OOOTB0TOTB0HHO nepeB0,11;0HH 

Ha ynpaBJI0Hlt0 OT SBM OllOT0M!l yoxopKT8Jifl, Tpe6Yllltl48 "iaOTOI nepeOTpo:ltKH 

11 onTmmsainm, OBJl38.HHOI O ,IUlllT0JlbH100i 11 Tpy,noeMKHMH npone.nyp8Mll pery

JlllpOBa.HM 6onmoro -.:mo.na nap&(8Tp0B (OllOT0Ma ROpp0KU;m1 Wll'WITHOI'O 

no.JUI, OHOT0118. OllHxpomtaainm, OHOT0Ma 9JI8KTponHT8.HHJi Marmtrnott onTHRl! 

HOHOilpoBO,na). 

faspadoTaumte M8T0,10Jl'CH MHOronapaM0TpH"i80ROI onTHMHaanitH p0DMOB 

OllOT8M yOKOpHT8Jm nosBOJllWT no,n.neJl1[HllaTb HHT8HOHBHOOTb Y-IO Ha ypoBH8, 

6.mtSKOM R MaKOJilMaJibHOIQ', B yo~BH.IIX 8Ha'll!T8JII,HOI'O BJillmntl! Ba onTllllaJib

HHI pemIY H8M8BJlllllHXOSI BO Bp0M0Hll BB8111HllX napaMeTpoB. 

Ilp:11 noMOIIIH aBTOMaTHSllpOBaHHOl'O ROHTpoJIJi o6opy,ttOB8BHJI Y-IO y;naJIOOT:, 
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0Ylll8CTB8HBO OHllSllTb aaTpaT!l Bp0M8HH Ha B!lJiBJI8Hll0 B03Hl1Kallltl4X B npo

necce 3KCnJ!YaTaI.Uill YCROpH'I0Jifl H8llCnpaBHOCT0tt, a 'I8.ltllt8 Ha T00Tllp0B8.Hll8 

11 HCCJI8,11;0BaHH8 .IllIBaM11'18CKHX xapaKT8pllCTHK armapaTyp!l BO BC0M ,10Janaso

H8 padotmx pelltllMOB. 

0CHOBHH8 p83VJibTaTH pa6oTH 

I. IlpoBe,neH 8.HaJm3 oco60HHOCT01 CllHXp0TpOHa KaK o6~KTa aBTOMa

Tll3llPOB8.HHOI'O ynpaBJI8HlIJI. Cqiopizy~oBaHH 'Ipe6oBrumJI K CHC'I8M8 aBTOMa

Tll3llPOB8.HHOI'O ynpa.BJI0HHJI CHHXp0TpOHOM • 

2. Cos,naHa aBTOMaTH3llPOB8.HHM ·011cTeMa ynpaBJI8HllJI H ROHTpOJifl na

p&(8Tp0B cmrxpoTpoHa Y-IO. 

3. Cos.nau ROMIIJ18KC 8ipp0KTHBHHX cpe,ncTB nporpaMMHpoBaHllJi llpllKJia,IJ;

Hl:lX aa,na-q ynpa.BJI8HllJI H ROHTp0JIJi nap8M8TpoB CHHxpo'IpOHa, BKJID'laDlll{it 

llHT0p8XTHBHYJ) HHT0pnp0TllPYDIIYD CHCT8My cnenHaJIH3Hp0BaHHOro Jl3HKa npo

rpru.!MHpoBaHIIJi BHCOKoro ypOBHR 11 MHOronporpaM?,rnyD onepaI.UIOHHYJ) CllCT0MY, 

o6ecne1illBaD!eyD BHIIOJIII8Hll0 nporpaMM B peanBOM MacmTa6e Bp0M0Hll pa6oT!l 

YOTaHOBKll. 

4. IlpoBe,neHa OllCT0MaTll381UIJi \Pymanll ACY ycKOpllT8JI8M, B!l,11;0JI8HH 

RJW.CC!l aa,na"i 8l3TOMaTll3llp0BaHHoro ynpaBJI8HHJi 11 ROHTpOJIJi napaMeTpOB 

ycKOpllT8JIJi, npe,nJIOll8HH aJiropllTMH pemeHHJi OCHOBHHX npo6JI8M. 

5. Paspa6oTaHa MeTo,nHKa MHoronapaMeTpll'lecttoit onTllMll3anHH pelltHMOB 

OllOT0M OllHXp0TpoHa. Ilo paapa60T8.HHOI M8TOAHK8 OilTllMll3HpyDTOJi 6oJI08 

200 nap8M8Tp0B paSJIIAHHX OllOT8M OllHxpoTpoHa Y-IO. 

6. HaJI8J!t0Ha aBTOMaTll3llp0BaHHM onTllMll381UIR pel!WMa onTll'l8CRlIX 

sJieMeHTOB 11ouonpoBo,na. B pellllMe T8RYJ11el sxcnJIYaTamnI Y-IO odeone1illBa

eTcsr TpaJJ?nopTHpoBKa ny,raa OT llHll0RTOpa .no CHHXpoTpOHa 683 noTepb, 

a TaKll8 corJW.COBalm8 SMllTTaJJCa ny,raa C axoenTaJJCOM yCKOpHT8JIJi. 

?. Ha OCHOB8 cpe,n~TB aBTOMaTHSanHH p8an1130B8.Ha 3ipp8RTHBHM MHO

ronapaM0TpR'i00KaJi OllOT8Ma RoppeKI!;lm MarHllTHOro noJifl OllHXp0TpoHa Y-IO. 

8. Ha.1IBll8H 8l3TOMaTll3llp0BaJJH!lft ROHTp0JII, napaM8Tp0B Cll0T0M OllHxpo

TpoHa Y-IO 11 ,ItliarHOOTllKa ny-qRa Ha B08X 3T8IIax yoRopemtH. 06~8M HHql()p

MaI.Uill, B!lpadaTHBa8MOtt B Rallt,Il;OM D;llRJI8 yoxopeIDIH annapaTypol aBTOMaTll-

3HpOB8.HHOI'O ROHTpOJIJi o6opy,noBrumJI Y-IO 11 AHarHOOTmtll IIyqKa, OOOT8l3J1Ji8T 
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30 K6aih. 06pa60T8.HHWI lilH(p()p,!aIU!JI npe,ncTaBJIJl8TCJI B HarJIR,nHott (p()p.(8 Ha 

3KpaHax ~8THHX H MOHOxpoMHllX IIOJIHOI'p~8CKHX ,Il,llCIIJI88B. 

9. Mo.nepHH3anHJI CHHxpoTpOHa Y-IO Ha OCHOBe.cpe,ncTB aBToMaTH3anHH 

II03BO~m YB8~tnITI, cpe,IUIJJJJ HHT8HCHBHOCTI> Y-IO 6oJiee, '18M B TPH pasa 

(:ITTIT8HCHBHOCTI> Y-IO, ycpe,D;HeHHWI sa I978 r. COCTaBJIJIJia 3.3xroII r.rpoT/ 

~JI, sa I986 r. - I2 .3xIOIIrtpoT/IUIRJI ,MaRCHMaJ!bHM lilHT8HCHBHOCTI> ,noc

THrMa I5xIOII npoT/~. 

IO. Ha OCHOB8 C03,Il;aHHOtt CTJ>YKTYP!l annapaTHHX H nporpaMMHllX 

cpe,ncTB ACY Y-IO 6y,neT npo,noJD1teHa MO.Il.~PHH38IUJJI CHHxpoTPOHa Y-IO c 

neJII>E ,Il,aJII>Hettmero YJI.Y'iDI8HHJI 3KCn.7IYaTanHOHH!lX xapaKTepHCTHK ycTaHOBKH. 

0CHOBH!l8 pesyJII>TaT!l ,Il,llCC8PTanHH H3JIOX8H!l B CJI8.DYJlltlDC ny6~JIX: 

I. AJieKceeB H.H., Eo611emto E.M., BeceJIOB M.A., ron,Il,llH JI.JI., 

3aso,noB B.Il., MyJilltlilH JI.A., 0HOCOBCKHi1 K.K., PJ16U8B A.C. ABTOMaTH3H

poB~WI CRCTeMa KOHTp0JIJI H ynpaBJI8HHJI Ha Ilp0TOHHOM ClilHxpoTpoHe ll:T:». 

Tpy,llll Yil BC8COE3Horo COB8Dt8,HHJI IIO ycKopHT8JIHM sapmteHHHX 'laOTHU, 

T. 2, o. 302, Jly6Ha, I98I. 

2. AJieKceeB H.H., 3al!o,noB B.Il., PJ16neB A.C. OpraHHSanHJI ·aBToMa
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