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PaelOTa BmIOJIHeHa B Jia(lopaTOpHll Bll'lliCJillT6.lII,HOti: T6XHJIIUI H 

aBTOMaTJI3arom 06'!>6,mmenaoro l-!HCTl'ITYTa R,nepHUX liCCJl6,DPBaHirn 

Hay'IHW1 PYROBO,ll;l-!TeJJ1,: 

tIJJea-RoppecnoH,uOHT AH CCCP, npocfeccop H .H .roBOPYH 

01!-!IWaJJpHHe onnoHBHTE: 

.n:oRTOp qnsnRo-MaTeMaTfftieCRllX nayR, npoq:eccop M.P.!IrfPA-EYPA, 
,ll;ORTOP qU3J1PiO-MaTeMaTH'l6CPillX nayR U.!,l.I'PAMEIDil.Umt! 

Be,nymee Hay'IHO-l'ICCJJ6,DPBaTellcR06 y'lpe~.n:emre: 

illiCTHTYT (fli3UR!1 BECORllX 3H6prltii (r. CepnyXOB), 

l1BTopecrepaT pasocJJaH " ti I976 r. 

3amuTa ,nnccepTaimu COCTOHTCR " ti I976 r. Ha sa-

ce.n:aHllll cneimaJJHsrrpoBaHHoro Y'leHoro COBeTa jaelopaTOPJ/lIT Bll'lITCJJH

T6JlbHOfi TGXHIIBU ll aBTOMaTl-rnamm QUJUI, r. )Iy6Ha, MOCROBCROH Oel

JiaCTU, 

C ;zmccepTauue:il: MOlltHO osnaROMHTMR B 6rr6imoTeRe mum. 

Ytienmt C6Rp6Tap1, COB6Ta 

RaH,ll;l-!,ll;aT q:H3J/lRO-MaT6MaTH'l6CRllX nayR 

~'/fvW-U,.w...,. T .Il.IlY3lliUfHA 
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O,nay HS BaJJtHe:il:umx 06JiaCT6H npID.16H8!UIR 3Br,l B q:U8HR8 BhlCOR¥.X 

saeprltii npe,ll;CT8BJIR8T o6pa60TRa/I/ HH4o:ruaimu C TpaeRTOPHUX ,ll;6T8-

RTOPOB - nysHphIWBUX, HCRPOBUX H CTpHMepHux RaMep. 

Ilprr npOB8,ll;8HllH C0BpeM8HHOro q:H3H'l8CROro 3RCil6PHM6HT8 C nc

Il0Jlb30B8HH6M TpaaRTOpHUX ,ll;8'!'6RTOP,!)B IlOJiy'la!O'l' COTHH T.hlCR'l CTepao

CHHMROB co61rrltii. Ilpo:qecc o6pa60TRH qHJII,MOBOfi HH(fOI)Maimn BI<JJTO'la6T 

Tprr OCHOBHhlX sTana: npocMOTP H OT6op aaq:HRCl'.IPOBal!HlL'{ aa (lOTO

IIJI6HR6 co61rrutt; 06Mep OTOClpaHHli)( COClhlTH::il:; BITT!1CJJ6IUI6 reOM8TPII'l8-

CRHX H RHH8M8TJ/l'l6CRHX xapaRT6PliCTJ/lR TpeROB, i1,IL6HT[1(JJ.!RaW·lR TlillOB 

peaRimfi H. tJaCTJ/lU, CTaTllCTll'l6CRa.R o6pa60TRa. 

Bea B03paCTaKXIUI:il: 06'!,SM HHfIOPMaun:1 TP66yeT CORpa!Jl6HJ/lR cpo:imn 

o6pa60TRH .n:anHWC H YM6HI,ID8HUSI 38TpaT py'lHOrO Tpy.n:a. OcoeleHHO aR

TY8JJI,HOfi SIBJIRSTCSI aa,natja 8BTOM8TH38Ul-!H nepBUX .ILDYX 3Tanon npo

ri:acca 06pa60TRl1 - npocMOTpa H H3M6paHJ/l.fl, r.n:e 3aTpaTU TPY ,na HaH-

60JI86 3H8'IHT6JlhHU, IlpaRTJ/l'l6CRJ/l BO BC6X RPYilllllX q i13fi'l6CRHX H6HT

pax Hamett CTP8Hhl H 38 pyele~OM B COCT8B6 CHCT6M o6pa60TRH. CJYHIU~!

OHHPYIDT 8BTOM8TH'l6CRH8 H aBTOM8TH3lipQB8HHU6 CHCTSMU .ll)lR asMepe

HH.fl CHHMROB. HaP.R,ny C HHMH 003,ILaHH H CHCTer.u/2-6' 21- 231 Ha Clase 

no;zyaBTOMaTH'lSCRHX H3M8PlfT6JJI,Hl,IX npnelopoB. rpynna np!i6opon no.n:

RJJIO'l86TCSI R O,ILHOH 3B:S, ROTOpa.R ynpaBJIR6T nponeccoM vl3lr.6P6HU.R H 

OCY:Jl8CTBM8T ROHTpOJII, 38 paelOTOfi H3M6PlfT8JJI,HOH ClfCT6MU. Jl.nn Oel

Mepa CHilMROB co CJIO/KHllMH C0611TJ/lRMU Ha llJJGHRax JIT06oro RatJ6CTBa 

IlOJiy8BTOMaTlf'l8CRa.R _CHCTSMa RBJIRSTCR s)I{OHOMH'l6CRli 60JJ66 BhlrD,ILHOH, 

a aatJaCTYIO H 8,lij1HCTB6HHO-B03MOlltHOi1. 

B OCHOBY ~CCSPTa:qn.11 TIOJJ01K6H11 lfCCJJ6,ILOB8HJ/lR IT paspaelOTirn, 

ROH6'IHW1 pesyJII,TaT IWTOPUX - C03,ll;8Hl16 _MaT6MaTH'tJ6CROro oelecnetie

HJ/lR Cl1CT6Mhl o6Mapa RaMepaux CHMMROB aa 6336 IlOJJY8BTDIAaTJf'l6CRIIX 

H3M8PHT8JihHliX npn6opo:ii-, paelOTalOUlHX B IJEliKHM6 pa3,ll;6Jl6Hlrn BpeM6HH 

Ha JIHHHH C 3Bl/i TJ1Il8 E3CM-4. 

0CHOBH08 BHHMaHrre B pa60T8 Y.IL6)1.fl6TCR MaT6MaTH'l8CROMY oele

cnetJSHJ/li/4 • 7/ cncTeM11 IlYOG--CAI1:ET-E3CM-4, qya1<:qnoHHIJYIOUtell: B Ha

cToRmee. BpeM.R H HCIIOJJI,3yaMOi1 .ll)lR 06Mepa CHHMI<OB co BC8X TpaeR

TOpnux ~6T6RTOp0B 01/JI,I: O,ILHOM6TPOB8.fl iKHJJ:!(OBO,ILOpo,ILHa.R R8M6pa, 

CRM-200, "JlIO,JV,mJJa", o.nao:- n .unyxMaTpoB11e nponanoBue RaMap11 H .JUl• 
OcnoBHllMH CBO:il:cTBBMU 3TO::il: circTSMll .RBJIRiqi'CR MY JihTHnporpaMMHocu_, 

HHTepaRTHBHOCTI,, MO,DyJlnHa.R CTPYRTypa, MHOrDilPHOPHT6THOCTI,, pa

CloTa H3M6pliT6JJI,HliX npHClopoB B peUMe MYJII,TH,ILOCTyna B paannoM 

MacmTa6a BpeMSHH. 

061'C).lil!Jeill¼bli HHC'ffl'l'YT I 
11 • filtpm.l:l! Dtc.tenoro .. . Hntl 
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3a,na'l!aM.u MaTeMaT!f'lecRoro o6ecne'l!eHuR RBJlfliOTCR: 

- ynpaBJieH.IIe npoueccOM o6Mepa RaMepHHX CHl!MROB (ynpaBJI8H.II8 

pa60TOH onepaTopa fl pa60TO:ti 8Jl6RTpomrnrr fl3M8PHT6JII,HHX CTOJIOB 

GAMET); 

- c6op 11: copTirpOBRa Ha pa3JI.IT"IHHX 8Tanax pe3yJil>T8TOB·ll3M6pe-

H.IIM; 

- :mcnpecc-aHaJirr3 nocTynameii B 3Bi,: 1mqjoµAauirir c ueJI1>IO ioH
TPDllil 38 pa60TOH ll3M8Pl1:T8J!I,HO:ti annapaTYPlil IT onepaTopa; 

- npoBel)Ra pa60TH ll3M6PHT6JII,HOH annapaTypll B Cil6JJ;118JI!,HOM 

TBCTOBOM pe.~HMe; 

- Be,IJ;SH.IT8 .Il;U8JIOra; 

- nacnopTll38UUJI fl H8ROIIJI8Hl!e P63YJ!l>T8TOB l!3MepeHU:ti RaMepHI.lX 

CHHMROB ,IT)IR IlOCJI8,JJylOIIleit o6pa60TRii; 

- 8BTOM8Tll3liPOB8HHIB1 BllIIYCR, pa3MHOJKeHHe H ROppeRTHpOBRa 

.Il;ORyMeHTaUHll no MaTeMaT.H"IeCROMY o6ecnetJeHruo. 

Ilp!! pernemur 8THX 38.IJ;a'I 6wrn CCfOp.lYJIHPOBaHlil ll BllIIOJIHSHll CJie

,JJyIOUj.1:!6 Tpe6oBaHIDI R CHCT8Me: 

I. BHCORaR peaRTHBHOCT!, cricTer,m, Il03BOJ!RlO!llM o6CJIYl!tl!B8Tl, no

CTynaJOUD1e Tpe60B8HHR B peam,HOM PllTM8 l!3MepeHHH 683 IlOTeprr HHifop

Mawrn: Ha JIHHHH Me ~,ny _1rnMe.PHTem,HHMH npu6opaM1r n 3BM. 

2. 'YHHBepc~m,Hoc:\TI,. .II rH6ROCTI, C.IIC'1'8MH, o6ecnetJHB810IJlH8 O.Il;HO

BPBMSHHYIO pac50TY ll3M8PHTe
0

JlI,HHX npn:6opOB B pe:KHMe 06Mepa CHHMR_OB 

aa llJleHRaJC pa3JiffilHHX ifH3H"I6CRilX ·aRcnepHMBHTOB,· a '1'8RlK8 06ecnetJH

BalOlllll6 IlpOCTOe Il0.Il;HJllO"I8Hl!8 ,IT)IR HOBIDC /f:H3ll"I6CRHX 8RCil8PKM6HTOB 

HOBHX 6JIOROB nporpaMM ROHTPOJlfl ll o6pa60TRH 683 l!3M8H8HHR UBHTpaJII,

HOro R,IJ;pa Cl!CTBMH. 

3. BiicoRoe RatJeCTBD H3MepeHHlf 6JiaI'_D.IJ;aPfl 8BTOM8THtJecRoMy 

ROHTPOJIJO IlOCTYil810lll8li HHqop,iaurr.u H pa60Tiil ll3M8pl!T8JII,HOli annapaTy

Pll, "ITO CBO.Il;HT ROJili"I8CTBO O'l'R830B Ha 8T8Ilax .IJ;aJII,H8ll[ll8ll o6pa60TRll 

(reOM8TPIDl - ll.Il;6HTH(Il!R8UUJI - CTaTHCTH"I8CRl1:H aHaJI.IT3) R MliHHMyMy. 

4. Ha,IJ;BlKHOCTI, pa60Tll H nporpaMMHaR YCTOH'IHBOCTI,. AJirOpl!TMiil 

Cl1CT8Mll npO.Il;OJilK8IOT ¢YHRUHOHH_pOB8TI, npH Il0CTYIIJI8Hl!l1: JIOlltHO:ti ,rn<top

Mawm .II: IlPH HaJI.ITtJl1li tJaCTH"IHHX OTR830B B pa60T8 H3M8PHT8JII,HOH an-. - . . ' . 

napaTypH fl c6DSB B pa60T6 3BM. 

5 • .nocTaTOtJHO Y.IJ;06Hll8 cpe,IJ;CTBa··u R3m( ,IT)IR B38RMO.IJ;8:tiCTBlrR 
"I8JIOB8Ka C 3Bl!i • . . . • '• . 

,llllccePTawm cocTOHT n:_3 BBe.nerum, tJS_Tllpe·x rJiaB rr 3aKJI!U'ISHHR. 
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B nepBOH rJiaBe RJI80Cl![IUUHPOBaHH 38.IJ;a'l:IU 11 cJ:ymuurn ynpaBJIRJO

meil: 3H.f, ROTOplle npe.nonpe,IJ;eJieHH Ha3HatJSHll8M CHCT6Mli!. PacCMOTpeHll 

OCHOBHH6 [faRTOPiil, BJI:iJ!KlljU8 Ha CT6Il6HI, QJIOlKHOCTU U MBTO.Il;Iil psme11m1 

JKa3aHHHX sa,IJ;a'l:I - MacrnTa6u U .Il;UHaMllKa :rncnepUM8!lTaJI1>HHX llCCJI6.Il;O

BaHmt B q:n3U"I8CROM UBRTpe, pecypchl 3B,,i, llH[IDpMaUHOHHO-JIOrwrncmre 

B03MOlltHDCTH 113M6pll'l'6Jll,HO:iii annapaTyphl, cp6.Il;CTB COilPflc~8H.II.fl 3Bl,1 ll 

H3M6PHT6J!I,HWC npn6opoB. Ilp!IBO;rv!TC.fJ npnMephl H8I(QTOPHX noJiyaETDMa

Tli"IeCIUIX H3M8p!1T6J!I,HWC CUCTBM, OTMe'IaJOTCR me xapaRTSp!-:116 ocoCieH

HDCTI!. PaccMaTpli!Ba!OTC.fl cps.IJ;CTBa aBTOMaTH38UHll nporpat1MMPDB8HH.fl 1 

HCIIDJII,3Y6Mll6 B 8TDH Cl1CT8M6 U pa3pa60TaHHH8 ,ITJIR Hee. 

,UJIR 06Mepa 'aM6pHl1X CHl!MROB UCIIOJII,3YJOTC.fl IlDJiyaBTDMaT/'I6CR!l8 

ycTaHOBRlr IlYOC/t3 .II IlpOCMOTpDBO-l!3M6pHTeJil>Hhl6 CTOJILI CAf.iET 
9/, 

.flBJlfllOllllIBC.fl np6Uff3lIOHHiilMU: ll3M8PlIT6JII,Hh!Mt! np116opaMu. Ha IIYUCs Ta

RUS onepawrn, RaI< ycTaHOBRa HYlltHOro Ra,IJ;pa, nepeMe·qeHI!6 JJ:3M6pll

Tem,noro CTOJia, I~SHTPllPDBaHl-!e nepeRpeCTH.fl aKpaHa Ha cepe,n;HH6 Tpe

Ra ocymecTBJl/l!OTCR BpyqHyIO. CTOJ!ll CAMET . .Il;OilOJIHSHhl cne Ul!8Jil,HhJM 6JIO

ROM 8JI6RTp0mIBH, o6ecnetJHB810IJl8ll IIO.Il; ,ynpaBJI6HH8M 3BM aBTOM8Tll'l:I6-

cm11t DO.Il;BO;D; HYlltHOro Ra.n;pa, BRJIJOtJ6HH8 npoem:1m1 IT nepeMSJjGHllS U3M6-

PllT8JlI,H01t MBTRH B 06JiaCTI, ll3M6Pfl6MOH TD"IRl1 1 OCT3BHB 33 OilGpaTO

poM B npouecce H3M8P6HllH TOJII,RO Dil03HaBaHlie C06llTIUI Ha R8.IJ;P8 ll 

KOppeRTl!POBRY IlOJIOm:eHH.fl 113M8PllT6JII,HOH M6TRl1 Ha penepmvc RpeCTaX 

ll TOtJRax TpeKa. 

B K'"I8CTB8 ynpaBJlfllOIJl8:tl: 3BM IICilOJII,3yeTCJl E3Cl,i-4, ,lJ,DilDJIHeHHaJl 

/ 4 ,ID,II K8H8JIOM CBJl3r! l! cxeMO:iii npep1:IDaim-5i no BHelIIHHl,1 H EflyTpeH

H.liM np11tJUHaM ll C onepaTJIBHDfi naMJ!Tl,JO 121{., R:X;M-4 TaRJKS ocnauiena 

HaKOil[1T8JIRMH Ha MarH:!THD:iii JI6HT8 THila EC-5012 E.IJ;HHOll C!lCT6Mhl 3Bt1 
11 Q'q6T'l:IiIBOM peaJII,HOro BpeM6Hll. 

}fonDJII,30B8HH6 3Blt. RJiacca E3Cl,l-4 ,ITJIR pemeHHR npHDS,JJ,eHHllX Bil

me 3a,IJ;atJ B peaJI1>HOM 1,1acmTa6e BpeMeHll not1T:-1 O.ILH03Ha.'-!HO onpG.!lCJil!

JIO .!!31::IB ,IT)IR Hanr:caH!!P. nporpaMM - 8BTORO.Il; l: 1112/. 
BmKHhlM IWMilOH8HTDM cps,IJ;CTB aBTDM8Tl138U:rn nporpaur,rnpoBaH1m 

.fJBJIR6TCR l1HTSpnpernpyKY_qa.fl Cv!CTeMa :ic-2/I3/. ,JJ,DilOJIH6HHa.fl 6JIDROM 

E3CII - sanOMHHaH!r.fl CTan.n.apTHHX nporpaMM, pa6oTa ROTDPIDC HS 3aRDH

'I8Ha R MOMeHTY CT.npanu.fl npH 116.Il;DCTaTHS CBD60.IJ;HOro ;:.ecTa Ha pa6o
"I6M IlOJie :~; nporpaMMaMII p6,Il,8RTl!pOBa:rnJJ 6rr6Jil!OT6Rlf nporpaMMH!lX 

MO,JJyJIB:iii fl llH~Dµ~aUHDHHO-y□paBJlfl!O~HX Ta6JiuU; 6JIORDM ,ITJIR o6ec□s'l:Ie
HHR pa60TI1 B pelKl!M8 CT8TH"I6CROi1· 38rpy3R!1 nporpaMMHhlJC M.O.JJYJISU, 
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Bo BTOPQH rJiaBe O6cyJ1t;rr,aeTCfl O6utM CTPYKTypa l1 OCO66IlllOCTl'l 

MaTeMaTif'I6CKOrO o6ecnetJemm Tpex IlOJIYaBTOMaT.l'ltJ6CKHX !I3M6pHT6J!I,

H!:lX C.l'!CT6M/I4-r7 ,4/ Ha 6ase 8BM una E8CM-4' CO3,Il,8HH!:lX IlOCJ!6,Il,O

BaTeJII,HO C 196? IlO 19?5 rr. ,Il,Jlfl O6Mepa RaM6pH!:lX CHl'!MI<OB. 

IlpmlO,Il,HTCfl H6ROTOp11e xapaRTGP.l'!CTlIBH pa6OTI1 nepB!:lX .Il.BYX cuc

T6M IIYOC-E8Cl.4 3M H IIYOC-E8CM-4 .l'l p~ccMaTp.l'!BaeTcR cTpyKTypa, sa;rr,a

"I.l'l, ocHOBH11e tISPTll .l'l ,Il,!1H8Ml'!Ka pa6OT11 c.l'lcTeMH !1YOC-CAMET-E8CM-4. 

B TetieH.l'le aecROJII,RJVC JI6T crrcTeMa IIYOC-l38Cl-:1-4/IG/ Haxo.n.rrnac1, 

B rrpO.l'l3BO,Il,CTB6HHOH 8RCI1JIYaT81\.l'!I1. Li8T9M8T.l'l"I6CRO6 o6ecnetieHrre STOH 

crrnTeMu 6l1Jlo pacctJl'!TaHo Ha pa6oTy I5 IlYOCoB Ha JI.l'!H.l'lrr c 8BM. Ilp.l'l 

STOM IlaMflTI, 8BM (RaR onepaTHBH8fl, TaR n Ha MarH!ITH!:lX 6apa6aHax) 

6b1Jla llCI1OJl1,3OB8H8 IlOJIHOCTI,ID, a ,Il,Jlfl pa6OTH C.l'!CT9Mll .l'!CilOJ!b3OB8J!OCI, 

,..; 30% BpeM6H.l'l U9HTp8JII,HOro nponeccopa. 0CHOBHblM ,Il.OCTOUHCTBOM Ma

T6MaT.l'l"I6CROrO o6ecnetJ9H.IU! STOH C.l'!CT9Mbl flBJ!fl6TCfl rn'6Kafl :i pa3BITT8fl 

CllCT6M8 KOHTPDM/I5/, o6ecnetJ.l'!Bill8fl o6pa6OTKY pe3yJII,T8TOB H3Mepe

mm ,Il,Jlfl p83Jl.l'ltJH!:lX q'H3.l'ltJ6CKillC 8Kcnepl'lM6HTOB l! IlOBbl!Il9Hv!6 npO.l'l3BO

,Il,!1T6J!I,HOCTJi H8 O,Il,HOM IIYOCe He M6H68, tieM B I,8 pasa. 

Ilpu paspa6DTRe u cos.namm MaTeMa'l,'..l'ltiecRoro o6ecnetJeHrr.R c0:c

T6MH I1YOC-CAMET-E8CM-4 (p0:c. I), 6wr ytJTeH MHoroJieTH.l'!M onHT :.rnc

I1JiyaTanvi11 npeJKHefi CITCT9Mhl, a TaRlK6 HOBH9 Tpe6DB8HIT.R, npe,Il,'I,flBJ!fl9-

M!:l6 q:H3.l'ltJ6CRl'lMH 8KCI19p.l'!M6HT8Mll, n HOBH9 BO3MO/ltHOCTII, npe,Il.OCT8B

Jlfl6Mll6 .1rnt.1epUT6J!I,HOH annapaTypofi .l'l Bbl'!Jl!C1IllT6J!I,HOii T8XH.l'!I{0}/4 • 9 • 
I8,I9/ 

M;T6M8Tll'l6CR06 'o6ecnetJeHn/7/ CllCT6MH IIYOC-CAl,lET-E8CM-4 

COCTOHT ll3 CJI6;eyJrutUX TpeX OCHOBH!:lX ROMilOH6HTOB: cpe;n.cTB8 8BTOMa

Tll38Uv!ll nporpaMMupOB8HIDJ, Cil6Uli8J!H3HPOB8HH8.fl onepauvioHH8.R Cl!CT6-

Ma (OC) IT CHCTeMa KOHTpOM (CR). 

oc o6ecnetJUB86T O,Il,HOBpeM6HHyro pa6OTY 21 ll3M6PllT6J!I,HOro 

np.i6opa, Ha ROTDP!:lX 1!3M6P.fllOTCfl CH.l'!MKH ,Il,Jlfl p83J!U'qHb!X q:usu-qecmuc 

8KCnepHM6HTOB, H ynpaBJIR6T BlltJUCJ!HT6J!I,Hb!M npoueccoM 8BlA. 0CHOB

HH6 1YHRL1)1H ee CBO,Il,HTCB R CJI6;eyroutl'IM: 

- H8'!J8J!I,HHH (nOBTOpHHfi) nycK CITCT6MH; 

- o.6pa6DTK8 npepb!B8Hl'.lll 11 ynP3B1!6HH6 BH'IJ!!CJ!UT6J!I,HI1M nponec-

COM 8Bt.l corJiacHo .n.rrcr.ummrne .nacneTtJep0:sanvin c a6conmm1Mn npuo

pnTeTaMu; 

- ynpaBneH.l'le B pel!tHMe .nuaJiora npoueccoM irnMepeHun B cooT
B6TCTBIDI C IlOCJ!6,Il,OB8T6JII,HOCTbID 8T8IJOB, Tpe6yeM!:lX KalK,Il,W.l ROHRpeT-

HUM 8RCil6PllM6HTOM. JJ.ru:I R8lK,Il,Oro 8RCil6P,llM6HT8 MOJKHO 38;IT,aTI, CBOID 

CX6MY U3MB p0H.l'lfl; 
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- o6Mea C BH61IlIDIMU 38IlOM.IIH8JIJJtHMU YCTpOfiCTBaMu; 

- B.e;n;eHHe ;ru1a110ra c onepaTopoM 3BU; 

- c6op, ynops:r;n;O'ISIU'le BC6X pe3ym,TaTOB lI3Mepemrti; 

- q OPMlIPOB8Hil6 H Il6"l8TI, IlPOTOROJia pa60Thl Rallt;n;oro vI3 ll3Mepn-

T8JII,Hh!X npuc5opoB lI BC6H.CilCT6Mhl B :U6JIOM. 

0C npe,n:CT8BJIR8T coc5oii COBORYilHOCTI, nporpaMMHllX MO,nyJiefi, RO

TOphle pa3M6!118IOTC.H B onepa·TllllHOfi Il8M.HT0: 3B!.1 lI Ha MarHHTHhlX 6apa6a
Hax. Pes11)i;eHTHa.H 'IaCTI, BRJIIO'laeT Han60JI66 "laCTO UCilOJII,3Y6MH6 npo
rp81,!MHH6 MO.DYJilI. 

CI{ ,RaR Ii oc, BhlilOJIH6Ha B BlI.D:8 Ha6opa ynpaBJIRIOllU1X Il lICilOJIIDI

T8JII,H!L'{ MO,DyJiefi, ROTOphle B COBORynHOCTU ocymecTBJIRIOT: 

- rsHepa:umo nporp81,!M:u o6pa60TRU Rallt,n:oro 11sMepemmro irpar

MeaTa C06h!TIDJ ll:3 nporpal,IMHhlX MO,DyJISH CHCT6MHOK 6u6JI0:0T6R.II; 

- ynpaBJI6Hll6 ROHTpOJISM; 

- BhlilOJIH6HH6 JIOTI1'q6CRUX Il M8T6M8T.!1'g6CRHX IlPOB6POR IlOCTynaro-
mefi 11n(1'opJaf4im; 

- ROHTPOJII, pac50Thl H3Mep11TSJII,HOil: annapaTYPhl n OT,:n;eJII,HhlX 

CTpyRTYPHHX ROMIIOH6HTOB 3BM. 

Ococ5oe M6CTO B rrporpaMMHOM ROMilJI8RC8 38IDIM8IOT ClICT6MH8.H 

6nc5JI0:0T6Ra rrporpaMMHllX MO,DyJISil:, 6U6JII10T6Ra HHq:Op.!armoHHo-ynpaB

Jl.HIOlll0:X Ta6;m:u i.z M8CCUBH CTaTyCHOH um;op,ta:uu:u. PaccMaTpHBaeTC.H 

ROHCTPYRUM 3TUX CTpyRTYPHHX 6,n:uHH:U. 

Ha RaiK,n:OM ll3 ll3M6PllT6JII,HHX npuc5opOB, pac50T810l1U1X 0,n:HOBP6M6H

HO U H63aBllCUMO ;n;pyr OT ;n;pyra, U3M8IJ.HIOTC.H CHUMRU, OTHOCR1JtU6CR R 

pa3JIL1'IHHM q:;I3IJ:'I6CIUIM 3RCil8pUM8HTaM. C 3TOil TO'IRll 3P6HUR IlOJiyaBTO

M8Thl MOJKHO paccMaTprmaTI, RaR H638BUCUMhl6 T6p.mRaJH,Hll6 YCTPOllCTBa, 

uar1:uu:upylO'J111e B 3BM pac5oTy H6CROJII,RHX pasJIII'qHHX 3a,n:a-g. CJie,n:oBa

T6JII,Ho, pas,n:6JI6HU6 BP6M6HU lI Bh!IlOJIH6Hll6 0,n:HOBIJ!3M6HHO H6CROJII,RUX 

pasJIH'IHHX nporpaMM oc5pac5oTRH RBJI.HeTc.H Heo6xo,IUIMHM ycJioBueM WHR

UH:OHHpoBaHU.H paccMaTpHBaSMOli CUCTSMH. 

B cncTeMe TIYOC-CAl:IET-EOCM-4 COBORynHOcT1, WHRUH:OHaJII,HHX npo

rpaMM no.n:pas,n:eJI.HeTc.H Ha Il.HTI, npuopHTSTHhlX YPOBHefi. 0cHOBHhl6 q:yHR

UH:ll pacCMOTP6HHhlX YPDBH6i1 CJI6,DyIOIJtli6! Bh!Il0JIH8HH6 UHCTPYRU0:H .D:6JitYp

HOro onepaTopa 3Blil (nepBHii IlPlIOpUTST); 8H8Jlll3 H H8ROilJI8HH6 Il0CTY

Il8IO!I!6H HH[OpJ8U0'.llt ynpaBJI8Hll6 H3M6PilT8JII,HWv! nponeccOM, Bh!Il0JIH6Hll8 

Tp660B8HHfi onepaTOPOB Il3M6PHT6JII,HhlX nprrc5opoB, ROHTpOJII, pac50TH H3-
M6PHT8J1I,HOi1: ClICTSMH (BTOpott llpllOplITST); (f.lIJII,Tp8U0:fl pesyJII,T8TOB 

H3M6peHrrfi C lICilOJII,30B8HU8M npocTp8HCTB6HHOfi P6ROHCTPYRU0:ll C06:UTa:li 

(Tp8Tllfi npuopnTST); ,ff0HOB8R sa,n:a-ga, Hanp1mep, pe.n:aRTllPOB8HH6 6!16-
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JII10T8RH .IIH(fOpJ81{0:0RHO-ynpaBJI.HKU{HX T86J1H:U ("l6TB6PThlll npuopHT6T). 

Bh!CIDHM npnopHT6TOM 0611a,n:am T8R H83llla6Mhl6 nporpar.u.m o6pa-

60TR.II npepID3aHHH, ROTOPhlB MOryT npeJ)B8TI, nporpmw.m BC6X nepe'IUC-: 

J16HHhlX Bllill6 npnop!IT6TOB. OHU OCYI1l6CTBJIRIOT Oc5M6H !1H~Op.m:unei1 C 

lI3M6PIIT6JlI,Hh!Mll nprr60paMH, nporpaMMHOB aBTOCOilpOB07.{;D;6HH6 no TpeRy 

lI penepHI,lM Rp0CT8M. TaRa.H oprallil38UM npOXOllt;D;6fll,!R nporpm,IM HM66T 

p.H;n; ,n:OCTOHHCTB, ROTOPH6 oc5cyJK;n;aIOTCR B 3TOH TJ18B6. 

3aBepmaeTCR r11aBa paccMOTp6Hil6M ;D;lIH8M!1RlI pac50TU ClICT6Mhl; 

Bhl,n:6Jl6Hll OCHOBHHB g:ash! ffYHRII;:i0HlIPOB8HUR !I! Oilll!CaHO COCTO.HHlI6 Cl!C

T6MU B STHX g:asax. 

TpeTM TJ18B8 IlOCB.Hlll6Ha paCCMOTpBHUIO aJirOpll!TMOB ynpaBJl6HlI.fl 

npo:ueccoM ll3M6p6HUR II OllHC8HHIO pac50Tl,l. OCHOBHllX CTpynTYPHHX ROM

llOH6HTOB onepa:uu:oanofi cncTeMu. 

PasJIJI'IHhlB lIH(fOp.la1{0:0HHO-JIOT.!1'g6CR!IJ:6 B03MOlltHOCT[1 .IU3YX TlIIlOB 

l'I3M6PHT6J1I,HHX nprrc5opoB, llCilOJ!I,3YBMHX B Cl1CT6M8, onpe,n6JI11Jlll! ,n;sa 
. . 

BaprraaTa pemenHR sa,n:a"lll! ynpaBJ16HHR npoueccoM nsMepemu1. 

3BM lI onepaTop oc5M6HHB8IOTCR C006l).!6HJLRMlI lIHq:OpM8UVIOHHOro 11 

ynpaBJI.HKU{6rO xapaRT6pa. Tpec50B8HII6 6HCTP0Tll 11 y;n;oc5cTB8 (narJIR,n:

HOCTI, lI o6o3plIMOCTI, coo6111emrn M8IJJIIHU; 6CT6CTB6HHOCTI, 11 sc]'q:6l{Tll!D

HOCTI, npe;n;cTaBJ16HUR rrmfopJa:uu:n, JiaROHlI3M !1 O,ll,l!03H8'IHOC.TI, mnma 

onepaTopa) B 06]l6HHII "l6JIOB6Ra C 3BM np1rne;m R H606XO,ll,l!MOCTl1 ne

pe,n:aB8TI, IIH<lOpJ81U1!0 B BlI.D:6 ROpOTRIIX CJIOB l'IJIII CUMBOJIOB. 06cyJK,n:a-

6TCR .cTpyRTypa R3llROBoro oc5ecne-gemm ;n;rraJiora. 

YnpaBJI6HHe npo:ueccoM H3Mepemm na TIYOOax cTponTC.fI na ,rornJio

re onepaTOP IIYOCa - 3BM B OCHOBHOM no nprrn:uvrny: Tp660Bamrn 3B!.I -

,n:eilcTBlI6 onepaTopa B COOTBBTCTBHU C STUM Tpec50B8H!I6M - TIO;n;TB6p

llt;D;6Hll6 OT 3BM O npaBHJlI,HOCTU (nenpaBlIJII,HOCTa) ;n;ei-iCTBHi1 onepaTO

pa - HOBOS Tp660B8HlI6 • I{a11t;n;mi (!ll3JI"l6CRU!t 3RCneplIM6HT MO.'KST IIM6TI, 

CBOIO CX6MY H3M6p6Hllii C06h!Tlill. ThRIIM oc5pa30M, C .R8llt,ll,UM 113 onepaTO

POB, .f!3M6P.fI!UlllIX O,n:HOBpeMBHHO IIHg:Op~a:uu:10 ;n;JIR paSJIIPiflbIX q:JI31ItJ6CKIIX 

3RCil6plIM6HTOB, 3Blli oc5uta6TC.H no pa3JIHtJ!illM CX6M8M ;n;rra11or0Boro pelKH

Ma. 3BM.ynpaBJ!fl6T pac50TOii onepaTopa, a pac5oTy npuc5opa TOJII,RO ROII

TPOJllIPY6T. 

IlpOB6IJ.HR R8"l6CTBO U3Mepennon HHq.opJa:uu:n • 3Bl\1 IlOMOraeT onepa

TOpy npaBlIJII,HO lI3M8PHTI, COOTB6TCTBYIOIJtlill qpaThl6HT C06UT1I.fl, coo6-

1118.H mH~p ~onymenaolt HM omnc5RH, T.e. cos,n:aeT 06y-ga10:ey10 cpe,ny ;n;JIR 

Rallt;n;oro HS onepaTOpoB. 
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Ha CTOJl8X CAME.'!' 6omurn:HOTBO onepau,iil nepeJIOJ!t6HO H8 3Bl.l li 

3Jl6RTPOlillRY OTOJl8/9/_ CO3,D;8HHO6 M8T6M8TH'-I6CRD6 0660Il6'-I6HH6 ooyme
CTBJ!R6T aBTOMaTH'-I6CRil:H no,u;so,n; HylKHoro Ra,IJJ)a H BRJIIO'-I61ill6 o-qepe,n;aoii 

npoem:~irn:, aBTOMaTIIt.JecRHil o6poo "B Hym" ctJeTtJHF.OB X-Y - ROop.n;tI
HaT, nporpaMMHO8 OOilPOBOllt,D;61ill6 C BI1COROil TO'-IHOCUIO no penepHJ,IM 
RpecTaM li TpeRy, aBTOMaTirtJ6CRHil BO3.BpaT B B6p!UHey TpeRa H Ha ROH

TPOJlnH!:rlt penepHllil·RpeoT. 0 Rallt,D;OM 3Tane H3M6P6HHR, R ROTOpOMy ne

peXO.n;tIT 3BM, onepaTop CAMFI'a HHq;OPMHPY6TC.fl noope,:a;CTBOM CB6TOBOro 
Ta6no. 

TamIM o6pa3OM, Ilpli H3M6p0HHRX Ha CAMETax Ha R8J!t;D;OM aTane H3-
M6p0HH.fl 3BM H6 TOJ11,RO ROHTpOEHpyeT, HOH ynpaBJl.fl6T pa6OTOil npu6o
pa. 

nanee o6oyl!t,n;aIOTC.fl CTPYRTypa .0: pa6oTa OOHOBHHJC 6JIOROB onepa
u,!OHHOil CUOT6Mll: nporpaMMa nycRa, .n;tICil6T'-I6pcRJrn nporpaMMll, npo

rpaMMI1 o6pa60TRH npepUBaru'lit, nporpaMMll Bll,:a;atJH m1/fOJNaurm H3M6pH
T6JlnHlilM npH6OpaM H Ha netJaTaKIIU'IS ycTpOf1:CTBa 3BM, nporpaMMI1 O6M6-
Ha C BH6IllRID.IH sanOMHHa!OOjHMH yoTpOiiCT.BaMH (MaI'HHTHI16 6apa6aRH H 

Jl6HTI1). Ha pHO. 2 ,D;aHa CX6M8 pa6OTI1 lJ,6HTpamHOI'O ,n;HCil6T'-I6pa OHC

T6111I1. 
BI1OORO6 R8'-I6CTBO H31\16p0Hmi: B paccl\18TPHB86l\lOW OHCT6M6 ;D;OCTH

I'86TC.fl 6naro;a;ap.H 8BTOM8TH'-I6OROMy ROHTPOJIIO IlOCTYil810lil6li HH~OJN8u,!H 
H pa60TI1 H3M8PHT8Jl1,HOll annapaTyp11.-06cyllt,D;81illIO 3THX BOilpoCOB IIO
OB.fllll8H8 '-I6TB8pTa.fl I'JI8B8. 

PaocM8TPHB88TO.fl MO;IJyJinH8.fl CTpyRTypa H npHHUlllII1 IIOOTpO6HH.fl 
OHCT8MI1 ROHTpOM. 

Cos,n;aHHmi Il8R8T nporpaMM opn8HTHPY6T pacOM8TPHB86MYIO H3M6-
PHT6JlbHYIO OHCT6MY Ha 06Mep OHHMROB C pa3Jlli'-IHWC Tpa8RTOPRI1X ,D;6T6-
RTOPOB. Ynpa'BJI.fl!OO!H6 l\lO;nyJIH 3TOI'O naR6T8 Ha R8llt;D;OM 3Tane. )J)1.fl H3-

M6peHHOI'O (f,pa!'M6HT8 006I1THR (penep11, TpeR, CJIYllt86Ha.fi HH(J;OJN8.u;IDJ 
H T.,n;.) OOI'JlaCHO 3a,D;8HHOMY B HH(J;OJN8IJ,HOHHO-yllpaBJl.fllOlll6it T8_6JIHne 
B8RTOPY sa,n;aHHll I'6H6PHPYIOT nporpaMMy o6pa6OTRH H3 HCIIOJ1HHT6J11,HI1X 

MO.ri;vnefi ~ ocymeoTBJl.fllOT ynpaBJI8HH8 ROHTpDJI8M. 
McnOJIHHT6JlnHH6 Mo;nymr BI1IlOJIHRIOT JIOI'H'-I8ORll6 ll MaT6M8TII'-I6CRH6 

npoBepRn RatJeOTBa nsMepaHHR HR~OJNBUv!H, npaBHJinHOCTH pa6OT11 Hs
MeprrTem,Hofi annapaTy~. YR838HH8.fl CTPYRTypa CHOT8Mll ROHTPOJI.fl no-
3BOJIHJia O,n;ElOBpe1116HHO O6pa6aTI1BaTn HH~OJN8U1IIO )J)1.fl pa3Jlli'-IHWC ~H3H-
'-I6CRIDC 3ROII6pm..16HTOB (06I1'-JH0 1 8-12 8RCil8pHM6HTOB). 

PacoMaTpHB,IOTC.fl 0CHOBHI16 T6CTI1 )J)1.fl 8H8JIH38 HH(J;OJN8u,!H B 
IIJIOCROCTH Ra,IJJ)a 15/, Ha3H8'-I6HII6 J{OTOPI1X - YCT8HOBHTn qaRT OIDH6-

9 



1m II JIOR8Jlll30B8TI, ea yJKe Ra p8RH8M 3T8Il8, CP,3Y DOCJl8 U3M8peHIDl 

R8ROTO-Jlll60 d~anA8HT8 C06HTIDI • 0co6oe BHIDA8HH8 y,neM8TCR npo

rpaMMe I'EOl,lKl D/ lI)Ul ()llJll>TpaUHll H3MepeHIIii c IICDOJII,30B8HU8M reo

M8TPII1l8CRoii: peROHCTPYRUHH co6UTII:li:. PacCMflTPHB88TCSI'CXeMa ll pe-

3yJII,T8TH llCCJl6,ll;OB8HIDl pa60TH npOrpaMMH. BRJIIO'i8IIB8 B CHCT8MY 

nporpaMMH fEOMK Il03BOJIHJIO He Manea,_ 'i8M B 3 paaa CORpaTUTI, nepe

MapH, o<:5yCJIOBJI6HHH6 CJl6.Izy!O!!!HMH onm6R8MU: TpaR BHXO,nIIT 38 npe,n;aJIH 

RaMapH, 60JII,IDOii: pa36poc p0ROHCTIJYUPOB8HHHX npOCTp8HCTB6HHHXT0-

1l8R, nepenyTHBaHll6 HOM6pDB TpeROB, li3JIOM Ra H3M6peHHOtt -qacTll 

TpeRa na~aa aRT8 n.nepHoro B3allMO,neii:cTBIDl, ROTOPHH H6 (5l,l]I 38M6-

1l6R onepaTOPOM. 

B nOCJ16.n;H8M pa3,ll;6]16 rJiaBH np1rnO,wJTCSI H6ROTOpHe nap8M6TPH 

C03.I(8HHOH H3M6pHT8JII,HO:/,t Cl1CT6MU. 

3aRJIIO'I8HH6. OcHOBHUM peayJil>TaTOM ~nccepTallllll HB-

JIR6TCSI paapa60TRa ll C03.I(8HH6 M8T8MaTII'i8CROro 06ecne1leRHR DOJIYaB

TOMaTH1l6Cl{OH H3M8pHT6Jll>HOii: CllCT8MH IJY0:::-CAMFl'-E3CM-4, ncnOJll>3Y6-

MOfl: B,0IB,i1 lI)Ul 06Mepa CHHMI<OB CO BC8X Tpa6RTOpHillC ,ll;6T6RTOpOB II 

OCHOBaHHOH Ha MHOrOJI6TH6M OOHT8 aBTOpa DO C03.I(8Hli!O ll 3RCOJIYaTa

WUI nepBIK B8pH8HTOB IlOJiyaBT0M8TH'i8CRUX CHCT6M Ha 6aae 9llil THIIa 

E3CM-4. 
Ha pa3JIM'lHillC 3Tanax paapa60TRII II C03.I(8Hl!JJ MaT8M8Tll'i6CROro 

o6acne'iemm OHJIII pe111aHH cJ1e,nyn1ir10 aa,na-qn: 

1). Coa,naHa cnewrnJ!ll3HPOB8HH8R onapauirnHHaSI CllCT6M8, 06ecne-

1lHBaIOut8R O.n;HOBpeM8HHYIO pac50TY 21 ll3M8pllT6Jll>ROro T6IJIIIIHaJia B pe

lltllM8 MYJll>Tvl,ll;OCTYna C am E9CM-4, ocymecTBMRlJlaSI ynpaBJl6HII8 npo

D;6CCOM II3M8peHHfl Ha npII6opax p83Jlfl'iHHX TllilOB no P83JIM'lHHM cxe

M8M H3M8pGHIIR Ii ynpaBJl6HH6 BH'iI1CJ!llT6JII,Hl,IM npou;eccoM _9BM corJ1ac

HO .n;llCD;lIIlJIHH8 .n;IICneT'IBPH38D;,lll C a6cOJIIOTHW.IU npaOpllTBT8MH. 

2). Coa,n;aH naRBT nporpaMM, Opll6!lTIIPYIOIJtHH paccMaTpRBaBMYIO 

CUCTOMY Ha 06Mep CllllMROB co BCBX TpeROBHX ,n;6T8RTOpOB O'i!HH. 
YnpaBMRlJlll6 MO.IzyJIH 3TOro Il8RBT8 ocymecTBJIRIOT re11epauir10 nporp8M

MH o6pa60TRH H3 llCnDJIHllT6JII,HHX MO,IJyJl6ll lI)Ul R8JK.n;Oro U3M6PBHHOro 

q;parM6HT8 COOHTI1SIH ynpaBJ16HUR pa60TOH 3TOH nporpaMMH. i1cnOJIIIB

T6]1!,HHB MO.IzyJlll ocy111eCTBJIRIOT P83Jlll'iHH6 JIOTH'i8CRH6 ll M8T6M8TH'i6-

CRH8 npoBepRll nocTynaRl!lBH HH10p.iau;ua, ROHTpOJII, 38 pa60TDfI ll3MB

PllT8]1!,HOH annapaTypu. 

3). Paapa6oTaHH aJ1ropHTMH H C03.I(8HO MaTeMaTH'i6CROB o6ecnetJa

Hll8 lI)Ul ynpaBJl6HIDl npou;eccoM H3M6peHI1SI Ha CTOJ18X GAMET B P6JmM6 
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nporpaMMHoro conpOBOJK,nemm, o6ecne-q,rnaIOmee 8BTD1l8TU'lecmrti no.IJ.Bo.n 

nyrurnro Ra,n;pa, ERJIF.l'l6HH8 lI3M6Pfl6MOii npoemmn, 8BTOMaTM1!6CRUH Bbl

BO,n Il3M6plIT6]1!,HOil: M6TY.Il B 06J18CTI, ll3M8Pfl8MOli TO'IRII -J1)IJl !lpOrpa!AM

HOrO conpoBO'-K,nSHIIR no penepRllM RpecTaM ll TpeRaM. 

,1). Paapa6oTaHa II CO$.I(8H8 nporpaMMa I'EOI,lK ,11.)UI rI:nm,Tpauiru pe-

'3Y JII,T8TOB H3f.!6peHIIii: C ncnOJII,30B8HHBM·npocTpancTB6HHOii P6ROHCTPYR

u;nu CJ18,1l;OB 'I8CTUD;, ROTOpaSI no r.lO!I!HOCTII RPUT6pHeB npar<TH'IeCRR 

COBna,naaT C nporpaMMaMU reoMeTpU1l6CROM peROHCTpyRmrn, HO ,Tpe6yeT 

3H8'1UT6JII,HO M6Hl>Ille BITTliCJIIITeJII,RHX pecypcoB. 

5). C03.I(8HO nporp8MMH06 o6ecTI8'1J6Hll8 ,nJIR pa,naRTllpOBamm IIH

/tOJ:Mau;ROHHO-ynpaBJIRIO;JUIX MaccnEOB II 6H6mIOTeRu nporpm11MHHX Mo,ny

J1eii, ROTOpoe B C0~6T8HHII C MO,Dy]II,Hl:JM npHHD;HilOM llOCTp06Rnfl M8Te

MaTn~6CROro o6ecnetJ6HIDl CllCTeMU He TO~I,l{O CORpamaeT BpeM.H coa.na

Hfill nporpaMMHoro o6ecn6'1BHIIR, HO II n03BOJ!ReT Jl6rRO p8ClllllPflTI, 

CHCT6MY, ll3MeRSITI, OT.I(BJlnHHe q:yHRUHOH8]1!,HH6 6JIORH, BRJIIO'ISTI, B 

CHCT6MY HOBHe (l'll3ll'I6CRl!e aRcnepRMeRTU, He II3UeHRSI npu STOM OCHOB

Hl,IX CTpyRTYPJJHX I<OMnOHSHTOB M8T8M8TI1'16CROrO o6ecn&tJ6HJI.fJ CITCTBMH. 

PaaJIH'IHHB B8PII8HTH MaTaMaTU'ISCROrO o6ecne-qemm IlOJIYaBTOMa

TH'IeCROit U3M8pIIT6JII,HOll Cl:ICTBMH, C03.I(8HHH6 B ,lzy6H6, nepe,nam,r B 

,npyrne qnan'leCRHe D;6HTPH CTpauH (i1HCTHTYT SI,n:epHOll UH3HRU KaaCCP, 

T61mncc.mrn rocy,l\apcrBeHHhll1 ymrnepcnrer, l.11I4>H), n rau ycnewHo 

SRCnnyarnpyDTCH/5,61. 
OcHOBHHe pe3,j'JII,TaTH, n~,nCT8BJleHHH6 B .n;IICcepTar.um, ony6Jin

ROB8HH B pa6oTax12-4 • 7 • 9 , 14- 16• 18- 201, o6cyllt.I(8JIIIC!, Ha Mellt,nyHa

PO,Il;HOM COBeu1aHnn no nporpaMMHpOB8HIIIO 1:1 Bbl'IIICJ!llT6JII,HW,l Mero,naM 

pememm q;II3HtiecRIIX aa,na-q ( ,Izy 6Ha, 1967) , Ha MeJK,ny Hapo.n;aoM cHM

noaIIYMe no BOilpoCaM 8BTOMaTH38UHl:I o6pa60TRH ,naHHHX c nyaupl>ROBHX 

R8M8p ( ,Ify6H8, I97I r.) H Ha C8MHHape TIO llOnpocaM 8BTOM8TH3a-

D;llll HaytIHoro J1a6opaTOpHoro aRcnepHMeRTa ( KueB, I975 r.). 
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