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CoBpeMeHHHe ::monepRMeHTH B qJH8ID{e BH00KIDC 8Hepntll, npono.n:m,me 

no 6eCc_rMI,M0B0tt MeTOJ(IIKe, xapaitTepHSymT0H 6om,mm.m IlOT0KSMH H BH00-

K0it ottopoouR>, noc-rynJ1emm ;n;ammx. Ha pesyJII,TST npooo,u;m,mx: aKoneJ)H

MeHT0B. 0ltSSHBaeT SH8'qRTeJII,H0e BJIIDIHlle C00T0mm:e pern:0TPHPYIOI118tt an

napaTypH, 8 Truote 000T0HHRe ny,ma 'll8CTm:( H M8I'HRTH0I'O KSHa.Jia. KoH

Tp0JII, O0H0BHHX napaMeTpoB.y0TaH0BIDI B npo~eooe 8KCnepHMeHT8 .u;aeT 

Y]3epeHHOCTI, B IlpamtJII,H0ll pa60Te o6opy;n;oBamm H Il0SB0.IDieT.YJt888TI, 

HeHonpaBH00TI, ]l,1lfI T0I'O, 'qT06H o,u;eJiaTI, HylltHHe pe:cyJIHpoBKH n: H0ltJIIO

'qllTl, pern:0T~ HenpaBWII,HHX ,Ili'lHHHX. STH.,JJ,Ba 00H0BHHX tpaitT0pa -

He06x0.ll;l!M0CTl> Hait8IlJIHB8Tl, lI o6pa68THB8Tl> OOJII,moe l{0JIH"qe0TB0 HHqx>p- , 

ManmI, nocTynruoatett C BH00R0:lt 0K0p0CTl>lD, H He06X0.ll;l!MOCTl, K0HTp0JISI ~ 

axonepimeHTa no MH0I'HM napaMeTpaM npmieJIH R .T0MY, 'qT0 B 00CT8B 

8R0nepm.i:eHTMl>H0I'O o6opy.u;oBamm CTaJIH BKJI101l8Tl, 8JieRTp0HHHe imcppo~ 

Blle BH'qlI0Jin:TeJII,HHe r48lllHHH (SBM) • Hon0JII,80B8Hlle BH'qJIQJIRTeJil>H0tt Ma-
-· ,. • ' I 

mmra B COOTaBe 8R0nepllMeHT8JII,H0:lt annapaTypH ;n;aeT B03M0l!tH00Tl> co"." 

8.I(8ll8TI, pernOTpHPYDJtHe 0lt0TeMH .0 BHO0R0tt 0R0p00Tl>lD Ha(Sopa CT8TH-

0TRKII, JJ,OOT8TO'qHO:lt Ha,I(emIOCTl>D H.BHOORHM ypoBHeM 8BT0M8THSamIH. 

Taxoro B!!,I(a 0H0TeMB ,IVIJJ npoBe;n;eHHH 8R0nepHMCHT0B B 06JI80TH,~H8WOI 
' '. 1' . " ~- . 

BHoorun: aHeprd Ha npoTsmemm nooJie,IJ,IDDC JieT 6wm oos.u;aHH sa py6e-

1&.or/I-4/ 11 B cccp/5-II/. · · · 

B 8THX 0H0TeMaX npo6JreMa o6opa, HaR0ilJleHHH HR0HTp0Jlll 8R0ll8PR

MeHT8Jil>HHX ,miHHHlC pemaeTCH ope;n;cTB&m: BH'qHQJIRTCJII,H0ff T8XHHRH. IIPR 

8T0M: 

a) R8H8JIH BBO,ll;a HHipop.1amm B SBM ,u;aIOT B03MOl!tHOCTl> pern0TPlJPC)

B8Tl> Ma00HBH .u;aHHHX B onepaTHBH0ff Ii&UITH npH Tpe<lye~ 

c1topocux. .: . 
CS} oµepaTHBHSH nawrr1, SBM HCil0JII,SyeT0H R8R CSyipep, np:e: ,88DJl'.0H. 

aRonep~eHTaJil,HHX ,IJ,aHHHX Ha BHelllHlDlO IlBWITl> (MSI'HRTHYR> JI8HTY; Mar

HRTHIDI: 6apa68H, ,IIJIORH). 
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. B) OHOTeMa ROMaH;n Mammlll IlOSBOJilleT OOCTamITI> nporpa.MMy H8.ROWie

mm H ROHTp0JIII :monepHM8HTa.Jil,HllX ,J]j3.HHWC, BHIIOJIHJUI ROTOPYJO, MOlltHO 

;ne~aTI, aHMHS HH~Opimnml H npoBepsrr1, OOCTomme OT;!(e~ 

~me -qaoTel annapaTypu Henocpe,u,oTBeHHO B xo;ne aRcnepHMeHTa; 

r) OHCTeM.a npepimamm nporpaMM S:BM nosBOJilleT cor~acoBaT1, pa6o

TY OOHOBHllX -qacTel 8KCilepmteHTa.Jil,HOI ycTaHOBKH (yoKOPHTeJUI, pe1,r

OTPHPYJW18I annapaTyps, BH'iHC~em.Hol Mainmm) H opraHRSOBaT1> aBTO

MaTJ!1180ROe paonpe;ne~eHHe pecypcoB 3BM Mellt,ny nporpaMMaMR HaKOllJ!emm, 

ROHTp0JIII II o6pa6oTKH ,J]j3.HHWC; 

;n) R8H8Jlli Blll30;!(8. :mrqiopAa.mm KS 3BM lIOilO~symo.R ]J.llJl nepe;!(8.1!H 

npmtasOB (KOMaH;n) Ha npoBe;!(eHH8.He06XO,ll;ID,WX peryllpClBOK H ]J.llJl aB

TOMaT:KtieCROro nepeKJIIO'lemm pellUlMOB pa60TH annapaTYPH•. 

BHe,llJ)eHHe 3BM o6mero aasHa"t!emm B <µrs:Ktieom aRcnepHMeHT 

OBfISaHO, RaK IlpaBMO, 0 60~llllIMH TeXHH"t!eORHMH Tpy,wtOCT.RMII. Manm

HH npmco;n;.rro.R ;noo6opy;noBaT1> onemtMHSHJlOBaHHBMH 6~oKaMII lI yoTpott

OTBaMJf, KOTOpHe IlOSBOJUIIOT aBTOMaTR"t!eOKH BBO.u;aTI> B 3BM 8KCilepHMeH

Ta.Jil,HHe ;!(aHHHe, ynpaBJIIITI, B He06xO,IJ;iIMHX OJJY"t!WDC XO;!(OM 8KOilepHMeH

Ta, a Taiate npe;ncT8l3.1I.lmr_ aRone~eHTaTopy Jl!l;!( y;no6oTB npH pa6oTe 

o 3BM. 
:Bropolt sa,J]j3.1!eit SJBJIHeTC.R paspa6oTKa onemtan1>Hmc KOMaH;n ]J.llJl 06-

MeHa mtqJOp.l.amtel H ynpaMeHH.R, y-qm-:imannmc ooo6eHHOCTH IlOCT~e;_ 

mm mrqiop,ia.mm OT 8KonepmteHTMl>HllX YCTaHOBOK. 3TH nporpaMMHHe 

ope;nCTBa, a Taiate KOMaH,Il,H ]J.llJl ynpaMeHM CHCTeMofi npepUBaHH.R 3BM 

HCil0~1,3YJ1l'C.R npH 003;!(8.HHH nporpaMM npHeMa, HaKOWiemm H KOHTp0JUI 

;!(8.HHllX OT YCTaHOBOK, pa60TaJOO!IDC Ha JimllllI o 8BM B peaJII,HOM BpeMeHB 

aRcnepHMeHTa. 
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HacTO.flmSJI pa6oTa IlOCB.RmeHa BOilpocaM, CBfISaHHllM C paspa60TKOtt 

TexHH"t!eCKIDC R nporpaMMHwc-cpe.u.oTB,npH IlOMO~H KOTOpl:lX BUqHcnnten1,

HM Mammra 101acoa IDCM-4 BKJIJ111laeTO.R B OOCTaB o6opy;!(OBaHH.R imcnepH

MeHTa 6es Ilp0M8JKYTO"t!HHX MOKOB llaM.liTII; OilKOaH K0~8KC annapaTypu, 

paspa60TaHHHfi ]J.llJl c6opa, HaKOllJ!eHID! H o6pa60TKH ,naHHHlC C 6ecir,M1,

MOBHX perncTpapynllHX ycTaHOBOK B aKcnepm4eaTax H_a yoKopne~e 

76. T:m/c B IfuCTKTYT8 l];HSHKH BUCOKHX 8Hepm. 

r~aBa I. 06sop aKone!)HMeHTMl>HllX YCTaHOBOK, pa60T8.lOl!tifX Ha. ~

HKH' C 3BM B KpynHeimrax" ~a6opaTOpmIX qJHSHRH BHCOKIDC 8Hepm • 

. B. MHHyBmee'.. ;!(60.RTMeTHe B KpynHettmmc HCC~e;!(OBaTe~1,cKIDC'. neHTpax 

sa py6elltOM H. B CCCP noJiy"mJia nmpcmoe · pacnpocTpaHeHHe 6ecqillJII,MOBSJI 

MeTO]J;l'!Ka npoBe;nemm aKcnepmteHTOB Ha YOKOPHTeJUIX. Cos;naHH C~OlltHHe 

pernCTPHPYmtHe CKCTeMn, oocTO.R!JlHe RS c"t!eTHHX ro;nocKonoB, 6ecqiwu,

MOBllX KaMep R a~eKTp0HHHX ·- Ii;mppoBI:IX BHtllIC~e~1,Hux MamHH. B ,naHHOfi 

r.mme .paccMaTp.maeTC.R HeCRO~RO Dpm,!.epoB 6ecqilf~MOBHX perHCTPH~ 

mmc SKOnepmieHTaJil,HllJC yCT8.HOBOK, B COCTaBe o6opy;noBaHrut KOTOpHX HC

no~symos a~eKTpoHBue mtqJpoBHe BH'llICJmTe~HHe Ma.mmm_H onemrannsH

poBaHHHe ycTpottoTBa BH'tJHC~enHol.TeXHHRH. 

·. ABTop He OTaBWI nepe;n co6oii sa;na"t!H c.ne~aT1> no~ o6sop Bcex 

cymeOTBYJOOtHX CKOTeM Ha HllHHH c 3BH·. PaocMaTpHBamC.R JIHIIIl, -mm6o~ee 

THllR"t!HHe CHCTeMH, npe,U,OTaBJiltlllIIHe KHTepeo C TO"t!KH speHH.R TeX TeXHH

-qecRHX cpe,U,OTB;·. KOTOpYe ltCilO~symos ]J.llJl aBTOMaTII'leOKOtt perncTpamtH, 

sanOMHHaHHSJ.H o6pa60TKH"8KCll8PBM6HTMl>HHX ,J]j3.HHHXK llOKasimam MeTO

]J;l'!Ky · npE:MeHemm 3BM.· 

::·06sop pa6oT_no,cos;namm K·I;IPBMeHemm TaKHX OHCTeM, B TOM "t!KC

~e pa6o~. BlfilO~HeHHHX B:0HHW5•6•8•9/, ;!(8.8TCH B Xp0HO~Om<IeCKOfi 

noone;noBaTe~HocTK •. ·, 
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TJnma II. Mo,u.epmrnamm 9BM ,JT,7l!l pa6oTH Ha Jrimmt c ycTaHOBROii H3 

6ecqi1r.;r:E,MOBHX HCRpoBI:lX R8Mep. 

B ,naHHOH rJiaBe H3Jiaramcn BOilp0CH, CM3aHHHe C aHaJIR30M R BH-

6opoM aJieRTp0HHOH BH'llICJmTeJll,HOtt MammIH ,JT,7l!l npoBe,u.emm ~Htl'.eCRO

ro aRcnep:imeHTa C KCRp0BHM!iI RaMepaMH Ha YCROp!iITeJie IO raB/C 

B OIDlll. PaccMaTpRBaeTCH RO~eRc BOilp0COB, CM3aHHHX C IlOBH!IleHH

eM Ha,n;elltHOCTH aJieRTpoHHHX cxeM H BHennm:x: ycTpollCTB Mammm RC pa3-

pa60TROH R OCHa.rueHHeM 9BM He06XO,lWMWv1H ,JT,7l!l npoBe,u.eH:im 3RCilepEMeH

Ta ,IJ;OllOJIHRTeJll,!rnMR aJieRTp0HHl>lMH 6JIORBMR H YCTp0HCTBaMH. 

Ha OCHOBe aliaJm3aMa-rep:zaxa pa6o,/I-4/, paccMOTpeHRH napaMeT

p0B H BpeMeHHOI'O peUMa pa60TH YCTaHOBKH H3 6ecqn,IJIIiMOBHX RCRp0BHX 

R8Mep/'II/ Cl!JOJMYXlilp0B8.HH o6mze Tpe6oB8.Hllil R aJieRTpoHHott BlffiiCJIR

TeJibHOH Mannme, y,noBJieTBOpruoote! YCJIOBl'!HM HCilOJll,30BBHRH ee B peam,

HOM BpeMeHH 3RCilepHMeHTa Ha yCROpRTeJie. · 

060CHOBHBaeTCH BH60p R,CM-3M /B9CM-4/ B Ra'ieCTBe BH'mCJIRTeJll,

HOH M8!1IRHH ,JT,7l!l paOOTH Ha .nmnm co cneRTp0M6TpoM H3 6eC~JiIJII,MOBllX 

HCRp0BHX RaMep B OWUi. 

T8lt R8lt no ycJIOBHHM 3RcnepHMeHTa Tpe6oBaxacb npaRTH'l'.eCRH 

MHOroHe,IJ;eJll,HaH 6e3aBapmmaa: pa6oTa 91Ji1 COBMeCTHO C ipli3H'l'.eCROH 

annapaTypoii H ycROPRTeJieM, 6Wia npoBe,IJ;eHa MO,IJ;ePHR3anIDI OCHOBHHX 

ycTpofi~TB BH"IHCJIHTeJibHOR MammIH. IlpH 3TOM 6wm.pemeHH CJie,Ilyl!lllHe 

3 a,n;a'iR : 

a) ,nocTHI'HyTa CTa6HJIDHaH pa6oTa ycTpoilCTBa ynpaBJieHRH R aPR4J

MeTR'ieCROro ycTpoiiCTBa 9BM Ha TeCTOBHX nporpaMMax IIPR H3MeHeHRR 

Hanpn~eHRH OCHOBHOro HCT0'1BHRa IlRTaHHH Ha ±20,1&; 
6) paspa60T8Ha MeTO,wIRa HacTpottRH JI8HTOilp0THlltHHX MeXruntSMOB 

HaROilRTeJieH Ha MaI'HHTHOil JieHTe Ha B3rutM038MeHHeMOCTb JieHT, npoBe

,n;eHa HacTpoima 'ieTHpeX HaROIIBTeJiett Ha B3m!M038MeHHeMOCT»; 

B)-eMKOCTb onepaTRBHOH IlaMHTR 9BM yBeJIHtieHa ,no 8I9:z! CJIOB sa 
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c'ieT nomumg:eHRH BToporo 6JioRa nBMSITR; B CRCTeMY ROMaH,n; MamHHH 

BBe,n;eHa HOBM oneparnm MR aBTOMaTH'l'.ecRoro nepeitJIRJqerum·a,n;pecoB 

ROMaH,IJ; C O;LU{Oro 6JIORa IlaMHTR Ha ,n;pyroii; 

r) BH8JllHH8 yctpORCIBa 3BM - nH~poneqaTb H newopaTOpli pesyJib

taIOB - saueHeHH 6onee 6uctpo~eac:BYIJlllHMH H Ha,nexHwm yctpoRcTBaMH 

nocne~HHx uo~enea. 

YCTaHOBRa R3 6eCqJR.lll,MOBIDC RCRp0BHX RaMep pacnonoxeHa Ha pac

CTOHHHR IOOO M OT 9R\i. PerRCTp:apyxmaa: annapaTypa YCTaHOBKH sanoMR

HaeT RHqJOIJ.UllU!IO, COOTBEiTCTByxmy!O o,unoMy cpa6aTHBaHHIO · RCRp0BIDC Ra

Mep. IloJIHaa: RHq.'Op,tanIDI 06 O;LUIOM cpa6aTtmaHRH COCTaBM8T ,n:BeHa,IJ;Ua.Tb 

COp0RallHTHpa3pS!;LUIIDC CJIOB. 9TR ,naHHHe riepe,na!OTCR B M8111RHH!m sax C 

IlOMOmi,IO· IlOCJie,n;oBaTeJll,HOR JIHHHH CM3H. 

.lJ,1IR IlpHeMa H 3aIIBCH 3RCil8pHM8HT8.JII,HHX ,naHHHX B onepaTHBHYIO 

Il8MRTb Henocpe~TBeHHO BO BpeMSI HMDyJibca ycROPHT8M H ,JJ,]UI ocyiqe

CIBJI8HHR Bll,ltaqJiI K M8Cty 3KCnepHMeHia ynpaBJIRD~ea H·cnyxe6HOR 

RHqX>IJ4immt 6wro pa3pa60T8HO ycTpoitCTBO Henucpe~TBeHHoro BBO,na

BHBO,IJ;a ,naHHHX/I2/. IIpmi~,n;eHa 6JIOR-CX8Ma ycTpoitCTBa R OnHcana JIOI'R-: 

Ra pa60TH CX8Mli B pelltlme BBO,na •. 

PexHM Henocpe~TBeHHOI'O BBO,na pean:a3yeTCH Cil8ll;H8JibHOtt ROM8H

,noit, BRJIIR811HOit B CRCT8MY R~MaH,IJ; 9BM. KoMaH,na pacnmcfpoBt:!BaeTCR H' 

BHIIOJIHR8TCH U8HTpanl,Hl:lM ycTpottcTBOM ynpaBJieHIDJ H cnen;nam,Iio ·pas

pa6oTaHHOii cxeMOH ynpaBJieHRH BBO,IJ;OM-BHBO,IJ;OM ,naHHIDC. /IloJMa'l' ROM8H_; 

~ Il03BOMeT 3a,naTb Ha'iaxbHHfi H ROHe'1H!lii a,n;peca IlOJlll ·naMRTH, HB.KO

·Topoe sanHcHBae-rcn MaccRB ,n;aHHmc, a,n;pec R'18HRH nawITR .ltlIJJ 3anHCR 

ROHTp0Jll,HOit CJMM!l BBO,Itl'lMOI'O MaCCHBa R a,n;pec nepe,na'i~ ynpaBJI8HRH 

no, YCJIOBRBl, Roi-,na HS BXO;LUIOM perncTpe 9BM H8T CJIOBa ,naHHWC. 

PaCCMaipHB8ETCB ,n:Ba pelltlma BBO,na·MaCCHB8 l(aJIHHX. B Il8pBOM, 

TaR Ha3HBaeMOM rpynnOBOMpexHMe BBO,na, o,Ulioft ROMaH,noii opraHH3Y8T

CR BBO,IJ; MaC:CHBa ,naHHHX OT HCT~'lHID(a RHqJOJMrunIR, c 6HCTpo,n;eiicT:im:eM 
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~IOO Km. IloKa3Ima0TC.fl, 'ITO B 3TOM CJJY'{ae BP0M.fl BBO)J,8. Macc:irna paB

HO: 

t = 64 + 12 (ti+ 2/3) MKC0K 

h. - KOJlli'l0CTBO BBO.n;m.!.HX cnoB. 

B peWII,HHX ycnOBli'UIX pa60TH YCTaHOBKH B nyi:me ycKOpHT0M nOCTynJI0-

HH0 ,l],ammx: BO BpeM.fl pemcTpamrn HMeeT CTaTHCTII'I0Crutii xapaKTep 

pacnpe,ll,eneHIDI. B 3TOM CJIY1Iae BBO,ll, MaCCHBa cnoB ,ll,aHHRx: MOlltHO opra

HH30BaTI, C IlOMOill1>10 npo:rpaMMH, COCTO.fl~ei ll3 KOMaH,ll,R Henocpe,ITPTBeH

HOro BBO)J,8. B pellrnMe npHeMa O,ll,HOro cnoBa H CTaH,JJ,8.PTHHX oneparorli 

CHCTeMH KOMaH,ll,. 

IlpHBo.u;irrc.11 nPHMep nporpaMMll B Marrrn:HH&x: KO,ll,ax ,Ir,1lll np.11:eMa n. 
cnoB. CKopocT1, BBO,ll,a np.11: npo:rpaMMHOii oprrumsaURH np.ll:eMa He 6onee 

8000 cnoB/ceK. 

Ba,mettmeii -qaCTI,10 3BM, paOOTaJO!l{efi Ha JimUm C q:H31I'I0CKO:li anna

paTypofi, .flBMeTC.fl CHCTeMa npepllllaHIDI nporpaMM, KOTOpa.11 o6ecne-qmia

eT peaRURJO T0KYlll0ii npo:rpaw.m Ha BHemH.11:ii CHrHaJI, 3anOMHHaHHe COCTO

SJHIDI perHCTp0B ynpaMeHHSJ 3BM, H3M0H0H.He 3Ha'Iemnl ~THX pen!CTp0B 

H aBTOMaTII'!ecrutii nepeXO,ll, K HOB0:11 npo:rpaMMe. 

IloKa3ImaeTC.fl, KaKIDA 06pa30M CHCTeMa npepllB8HH.8 HCllO~I,3Y0TC.fl 

,Ir,1lll cor~acOBaHIDI pa60TH 3BM C BpeMeHHRM pelltHMOM pa60TH 3KCllepH

M0HTaJII,HOtt YCT8HOBKH. 

PaccMaTpHBaeTC.fl H aH~3HPY0TCSJ ;n:Ba cnoco6a nocTpoeHH.fl CKCTe

MH npepimamm. B E8CM-3M 6~a paspa6oTaHa C.IICT0Ma npepimaHJI.fl C 

llp0rpaMMHllM 3allOMHHaHK0M .II BOCCTaHOB~eHKeM COCTO.flHllll 3BM H coxpa

H0HH0M sna1IeH:itil: pemcTpoB cocTO.flHH.fl B a,I],pecyeMHX srqettKax onepa-

THBHOtt Il8W!Tir'I3/. . . 

Pa6oTa cxeMH npepimaHH.fl no.flcmieTc.11 c noMOIJtJ,10 BpeMeiHofi ,ll,Ha

:rpaMMH, npHBO,wJTCSJ nocne,11;0BaTeJThHOCTH H3 CTaH,ll,aPTHHX ROMaH,11;, C 

llOMOUU,10 KOTOpHJC ocymeCTBM0TCSJ sanOMHHaHHe H BOCCTaHOB~eHHe co-
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CT011HH.fl peni:cTpoB 3BM. ,UaeTC11 oneHKa BpeMeHn nepeKJDD1JeHIDI npo:rpaMM 

llPH npepimamm. 

B S8ltJillReHHe paccMaTpHBaeTCH cnoco6 npm.ieHeHHH CHCT0L!ll 

npepimamm H BBO)J,8.-BllllO)J,8. .rr,amrnx ,Ir,1lll no,npoe,ll,HHemm K E3CM-3M H3Me

p.ll:T0JThHHX no.nyaBTOMaTo/141. I'pymla llOJ1YaBTOMaTOB ,Ir,1lll H3MepeHHSJ 

KaMepHRx: CHEMK~B no,npoe,l],liHeHa K ycTpoficTBY Henocpe,ll,CTB0HHOro BBO,ll,a

B!lllO)J,8. 3BM 't!epes annapaTypy CMSH c HeCKOJThKHMK BXO,I],aMII-B&x:O,JJ,8.-

~5/. 
Mo,11;epHH8llJ)OBaHHa.fl MamHHa<EOC:M-3I~ C CHCTeMott npepRBaHH.fl R 

YCTp0HCTBOM ,Ir,1lll Henocpe,ll,CTBeHHOro BBO)J,8. 3KCll0pm,40HT8JII,HHX ,l],aHHHX 

HCllOJTh30BaJiaCI, B 3KCllep:llM0HT0 no H3MepeHHJO ,ll,HqqiepeHURaJThHOro ce

't!0HH11 ynpyroro 11 -p - pacce11HH11 Ha MaJIHe yr~. KOTOpw\ npoBO~C.fl 

Ha CHHXp0qJ8.30Tp0H0 IO ToB/C OW!~ B 1967-68 rowrx/16/ .11: B 3KCnepn

MeHT0 no nsMepeHHJO ,ll,HqqiepeHI.UtaJII,Horo ce'IeHM ynpyroro P r - pac

ce.11HH11 B HHT0PB8JI0 3Heprntt 12-70 ToB Ha npoTOHHOM CHHXp0TpoHe 

76 ToB/C WbB3 B 1968-69 ro,JJ,a.X/B/. • 

rnaBa Ill. AnnapaTHHe R npo:rpaMMHHe cpe.n;cTBa ,Ir,1lll ynpaB~eHM 

npepimrumeM ll OOAeHa )J,8.HHHMH no nnHWIM CM3R B IDCM-4. 

B HaCTO~ee BpeM.fl llOnyTip0BO,ll,HHKOBH0 BH1IllCJJHT8JThHHe Maurn:HH 

IDCM-4 SJMJ'JDrC11 OCHOBOil CllCT0M c6opa H o6pa60TKH HHipop.1amm Ha oc

HOBHHX qJH3ztl0CKRX YCT8HOBR8X OW!H. BH60p E3CM-4 B Ka'IeCTBe BH'IHC

nHT0JThHOtt H ynp8.BJJ.flIO!qefi Marrrn:HH ,Ir,1lll qiHszt1ecKott na6opaTopHH o6ycnoB

neH CTpeMJieH.HeM CHa6.u;irr1, llOJTh30BaTeneft ,ll,OCTaTOtjHO YHHBepcaJII,HOH H 

6HCTpo,ll,ettcTBYl!lll0ii 3BM c 6on1,mott llaM.flTl>JO, c .u.pyrofi CTOp0HH~ Y'IHTRBa

JmCI, ueHa ,ll,OCTynHHX 3BtJ R B03MOJllliOCTI, npHo6peTemm H0CKO~I,KIDC-Ma

mHH B. KOp0TKH0 cpoKH. 

OCHOBHIM npeMTCTBH0M K llCllOJTh30BaHHJO IDCM-4 B <tHslI'!eCKOM 3KC

nepHMeHT0 6uno OTCYTCTBll0 Y cepHilHO BHilYCKaeMux Mannm Cl!CT0MH npe

pllllaHHSJ npo:rpaMM H YCTp0liCTBa o6MeHa HHqJOJUaURell C BHC!IlllllMH 061,eK

TaMl! (KaHana ~UHHHX). 

9 



B Ha'laJie :non rJiaBH pacCMOTpeHH oco6eHHOCTll IlOCTynJISHIDI IDI

qx:>p,muim OT P/lM 8KCil8pHM8HTaJil,HllX YCTaHOBOK ll Ilpll60poB, npmrnrui:~

MHX B 011HH B 8KCil8PRM8HTrut cprsmm BHCOKIIX aHep:rmi ll Cl'ICTeMruc o6pa-

60TKH ~l'IJII,MOBOtt l'IHqx:>p.!auim {cneKTpoMeTpoB c MarHHTOCTPRKlll'IOHHHMl'I 

H gieppHTOBHMU HCKp0BRMHR0MepaMJI, CKaHHPYmteroaBTOMaTa Ha aJieK

Tp0HHO-JIY'l8BOtt Tpy6Ke H ,np.). IloKasaH nepuo,IOI1Iecm xapaKTep no

CTyil.lieHH.II miqx:>p.1amm B,3BM B Bll.n;e "llMilYJIMOB ,naHHHX" H OTMetJ:eH 

CJ,Y'lallmm xapaRTep ·u pacnpe,-e.1re.1uta. 

OueHeHa MaKCHM8JII,H'a.lI CKOpocn BBOM-BHBO.n;a ,naHHHX B 3BM. 

lLruI EXM-4, HMemteil 45- paspR,llHOe CJIOBO H BpeM.!I o6pa:nemm K 

llaM.!ITH 8 MKCeK, Tpe60BaHH.IIM CKOpocTH y.n;oBJieTBOpaeT YCTpottCTBO 06-

MeHa c napaJIJI8Jll,HNM BBO,IJ;OM-BHBO,Il;OM CJIOBa H·rpynnoBNM pexm.!OM pa6o

Tll KOMaH.n;. Ilpll npoeKTHpoBamm cxeM 6HJIH ytJ:T8Hll oco6eHHOCTH IlOCTY

IlJI8Hll.lI llHqx)p.!amIH OT 8RCil8PHM8HTaJil,HHX YCTaHOBOR, a Ta.rote OilliT , 

paspa60Trut H SKCllJIYaTalll'IH YOTpottcTBa BBO.n;a .n;aHHHX B EXM-3M • 

IlpllBO.n;HTCJl CTPYKTYPHBH H JIO.I'lltJ:8CKa.lI cxeMa ycTpottCTBa o(MeHa 

m$>IJ,mlll'Iett no JIHHIDIM CB.IISll B EXM-4. .naeTCJt OilHCaHlle ROMaH.n; 06-

MeHa, CX8Mll ynpaBJieHH.II H .mnmff CB.II3H, npHBO,Il;IITC.II BpeMeHBHe xapaR

T8plICTHKH H .ruiarpaMMH pa60T✓171. 
CxeMa o6MeHa xapaKT8PRSY8TC.II CJI8,11Yllltm,IH OCHOBHHMH napaMeTp8Mlil: 

• a) 6HCTpo.n;encTBH8M nepe.n;a-qz ,Il;a.HHHX 5,5·106 6HT/CeK; , 

6) annapaTHllM KOHTpoJieM BpeMeHH BHilOJIH8HIDl KOM8H.n;H 06MeHa. 

06ecnetJ:8Hll BHXO.n; H3 pelltHMa O~AeHa H OKO~aHHe KOMaH.n;H o6MeHa no 

IIOTetieHHH_ aa.n;auHoro BpeMeHH H838mtCHMO OT IlOCTyilJiemm HHqx:>p.1amm. 

IlepHOJJW{eCK!itt xapaKTep IlOCTYilJI8Hll.lI HHgJOp.!amm B 3BM OT aKcne-. 

pHMeHT8JII,HHX YCTaHOBOK Il03BOJIH8T IlOCTaBHTI, sa.n;atJY aqtf:eKTHBHOI'O HC

IIOJ!f>JOBaHU.II BpeMeH11, CB060Jn{Oro OT IlOCTYilJiemrn HH{orr,1mum. 0Jn{HM 

U!'l nytel1 HCITOJII,80B8.HIDI 3BM C M8KCHM8JII,HOll :i,I<feKTHBHOCT:&IO .ftBJIHSTC.II 
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'opramISUlll'I.II pa60Tll MaIIm:Hll B peDMe pas.n;eJieHruI BpeMeHH c IlOMOIJlI,IO 

CHCT8Mll npe!)HBamm. 

.If.lill E3CM-4 OilllH 6HJia paspaOOT8Ha CHCTeMa npepB;BaHIDI/IB/_ .na-
8TC.II OIDICaHHe paOOTH cxeMH H ROMBH.n;, ynp~ CHCT8MOfi npepHBa

HHH. PaccMaTpmiaeTC.II np:r,i:opwreT npll'!_IDI npe!)HBaHll.ft npH IlOCTYilJISHHll 

HSCKOJII,RHX sanpocoB. 

0CHOBHH8 napaMSTPH CXSMH: 

a) BpeM.!I nepeKJimeHIDI nporpaMM IlPl'I npePHBaHRH - 92 MRCeK; 

6) BpeMH BOCCTaHOBJI8HIDl SHa'leHHtt perncTpoB COCTO.IIHH.II 3BM 

- 52 MRCeK; 

B) 'IHCJIO BOSMOlmHX irpll'IHH npepHBaHH.II - 8; 

r) o.n;aoBpeMeHHue sanpocu Ha npe!)HBaHae paccMaTPRBaDTC.II B 

ycTaHOBJISHHOllt nopa.n;Ke corJiaCHO cxeMe npHOPRTSTOB. 

3JI8KTpll'I8CKll8 CX8Mll BllllOJIHeHH Ha CT8H.n;8.PTHHX 8JI8M8HTax 3BM. 

rmma IY. KOMilJISKC annapaTYPH ,!VI.II coopa, HaKOilJISHWI H o6pa60T

KH 8KCnepHM8HT8JII,Hl:llC ,naHHHX. 

B KOHUS 196? ro.n;a B COBSTCKOM Col03e 6HJI BBe.n;eH B .n;efiCTBHe ca

Mw! MOIItHlrltB MHpe YCKOpRTCJII, npoTOHO~.Ha SHepnm 76 l'SB. OT HeCKOJII,

KJ!X ~H3ll'I8CKIDC HCCJI8,Il;OB8T8JII,CKHX ~eHTpoB, B TOM ~HCJie OT 06~8,Il;litHeH

HOro HHCTHTYTa a.n;epHlllC llCCJI8,Il;OBamrtt, 6llJill npe.U,CT8BJI8Hll npoeKTH 

YCTaHOBOK ,!VI.II Ilp0B8'A8HHJJ 8KCil8PHM8HTOB Ha STOM YCKOpuTSJie. 

IlepB1:1e aRcnepm.1eHTll OIIHH ,IJ;OJilitHll 6HJIH npoBO,Il;litTl>C11 no aJieRTpoH

HOR MeTO,IJ;HKe C HCllOJil,30B8Hl!eM 6ecctRJil,MOBHX pernCTPllPYmtHX YCTBHO

BOK, pa60T~ na JillHHH C 8JI8KTp0HHOi Bll'IHCJIHTSJII,HOR MaIIIllHoa/8,91. 
,UJm.06ecne'leHWI IlJiaHHPY8MlllC 8RCnepHM8HTOB cpe.n;cTBaMll Bll'lllCJill

T8JII,H08 TSXHHKH 0Jn{8 HS BH'IHCJillTSJII,HlllC Manm:H om:rn 6HJia nepeBe3eHa 

B IM>B3 H ycTaHOBJieHa B aRcnepm&eHTaJII,HOM 38Jie YCKOPllTeJIH. 

Ha 6ase annapaTypH npo:rpaMMHo-ynpaBJIHeMoro KaHMa BBO.n;a-:aHBo.n;a 

,naHHHX, Mo.n;epHn3Hp0BaHHon ManIHHll E3CM-3M ll Cll8Ull:aJIH3HpoBaHHHX 
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ycTpoi,iCTB, Y'JliTllBaninIX ycJIOBmt 3KCnepliM6HTa, cos,nru1a CHCTeMa ,JI.rul· 

c6opa, HBKOilJI6HWl H o6paOOTKR 3KCil6pI!M6HTaJibHllX ,nru1mn/I
9
/. 

B.HaCTO.flIJteti rJiaBe paccMaTpRBaJOTC.fl BOilJlOCll IlOCTJl06HI!.fl CRCTeMll. 

Ha OCHOBe aHaJm3a napaM6TJ)OB R pellWMOB paOOTH 3RCnep:eMeHTaJibHWC 

YCTBHOBOK cqo~JIHJ)OBaHll TpeOOBaHIIB R oo~eMY IlaM.f!TH .n.,m sano~uma

mm RH~Oµ.la.mm B O,IUIOM IllUUle ycKOPHT6Jia HK OllCTJ)O.n.eticTBI!Il RaHa-

JIOB BBO,IT.a IDJq)OpAa.mm B IlawlTb 3B!il. 

fJiaBHOe BHllM8ID'[6 y,n;eJI.fleTC.fl BOilJ)OCaM IlOCTJ)06HJm aJieRTJ)OHHOli an-

napaTypu KaHaJia BBO,IT.a-BllBO,IT.a, CB.fl311BB.Xmero 3BM H perncTpHJlY!Oll{ylO 

annapaTypy 3KCnepHM6HTaJibHllX ycTaHOBOK. PaspaOOTaHHui,i RaHaJI BBO,IT.a

.BllBO,IT.a ,IT.aHHllX 3Br.il20/ Il03BOJI.fleT no.n.coe,Iij!HHTb K Bll'IHCJiliT6JibHOR Ma

llil'IH6 HeCKOJibRO JIID!d CM3H C aRcnepRMeHTaJibHllMH ycTaHOBK8MH H 

ocymecTBJI.f!Tb ~yHKUIDf npneMa ,n;aHHllX nynpaBJieHI!.fl annapaTypofi ycTa-

HOBRH. 

HapJI,uy C C03,nruIHeM KaHaJia ,ll,l!H oOMeHa HHi[:oµ.laUReii H ynpaBJI6Hli.fl 

MeTo,n;RKa qH3Rt!eCKOr0 8RCilepI!M6HTa Bll,I(BHraeT sa,n.a-qy HCil0Jib30B8ID'[.fl 

B 8RCnepllM6HT6 cneURaJIH3HpoBaHHUX: yCTJ)OliCTB Bll'IHC.7mT6JibHOli T6XHR

KH, Y'l!HTlIBaJOJUDC ycJIOBHJI 3RCnepHMeHTa. HanpliMep, B 3KcnepHM6HTe no 

HCCJie,n;oBaHHJO I<°-Me30HOB, KOTOPllli OTJIH'l!aeTC.fl OOJiblillIM oo~eMOM HHqx)p

MauHH Ii Tpy,n;oeMKOCTblO npH oopaOOTRe o,mtoro COOllTI!.fl, OKOH'l!aTeJibHYJO 

o6pa6oTKY neJiecooopasHo npoBo;n;wr:r, Ha 6oJiee Momaott, 'l!eM RJC:1l-3M 

/E3CM-4/ ,Bll'IHCJIHT6JibHO:it Maanrne. 0~ H3 nyTett pe:11eHrul 8TOkl. sa,n;a,m 

.f!BJI.fl6TC.!I Ha:KOilJI6HHe npe,IUlapnTeJibHllX pesyJibTaTOB 8KCnepHMeHTa Ha 

uarHHTHOH Jl6HTe co CTaH,llapTHOJ.l qiopMOH 3allHCH H nepeHOC JleHT 

Ha OoJiee MO~Hlle 3BM, oOopyAOBaHHHe CTaHAapTHl1W'I HaKOllHTeJIHMH. 

B HaCTO.fDJl66 BpeM.!I He cyuiecTByeT OllTHMaJibHOro COCTaBa ooopy,n.o

BaHH.!I ,ll,l!H Toro HJIH HH0r0 THlla 3:KcnepHMeHTa, IlJ)OB0,Il;0MOro Ha ycROPH

TeJie C HCil0Jib30BaHHeM 3BM. B H3B6CTHllX CHCTeMax: HBROilJieHH.!I H oopa

OOTKH a:KcnepHMeHTaJibHOll HHi[:op.iaURH, Hanp:imep/
3

,
4
/, npHMeHJIJOTCJI oc-
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URJIJIOCKOilll C OOJibllllIM :mpaHOM ,ll,l!H IlOKa3a pesyJibTaTOB II KOHTJ)OJI.fl sa 

XO,IJ;OM 3:KcnepHMeHTa, ,ll,l!H ynpaBJieHHJI paOOTO:it nporpaMM HCilOJibSyeTC.!I 

TeJieTatin. Ilpn paspa60TR6 6wmy~T6Hll Tpe60BBHIDI pa3HllX THllOB a:Kcne

pm,!6HTOB. 

13JIOK-CX6M~_CHCTeMll HaROilJiemm ~HUX: IlpHBe,n;eHa Ha pnc. I. 

KoMTIJieRc annapaTYPH, pacnoJio~eHHuti B aKcnepRMeHTaJibHOM saJie ycKOPH

TeJI.fl, BKJIJ1JqaeT B ce6.fl E3CM-3M c annapaTHHMH H nporpaMMHllMH cpe,JJ.CT

BaMH ynpaBJieHI!.fl npePUBaHReM H o6MeHa HHi[:op.1aURen/I?,IB/, nporpaMM~ 

HO-ynpaBJI.fleMuti KaHaJI BBO,IT.a-BllB~,n.a ,n.aHHHX/2o/; CTaH,IT.aPTHllli Ha:KOilll

TeJib Ha MarHRTHOH JI6HTe H OCURJIJIOrpaqi ,IJ,7IJl BH3YaJibHOro npe.n.cTaBJie-

HHJI pesyJibTaTOB o6pa60TKH. 3Kcnepm,1eHTBJ!bHll6 YCTaHOBRH pacnoJiaralOT

CJI BOJIH3H cooTBeTCTBYRlllHX KaHaJIOB :BI~o.n;a ny~oB -qacnrn yc1mpnTeJI.!I 

H coe,IijIH.!IJOTCJI C 3PM :KaOeJibHblMH JIHHH.!IMH CB.fl3H. HaROilJI6HH6 .n;aHHllX 

3RCil6PHM6HTa Be.n.eTCJI B onepaTRBHOH IlaMJITH Mam:tmu -qepe3 nporpammo

ynpaBJiaeMuti KaHaJI. BIIXO,n;HH6 JIHHHH RaHaJia 3BM HCilOJib3YDTCH .n.,m 

ynpaBJieHH.!I pelltHMaMH pa60Tll 3RCil6pHMeHTaJibHOi,1 ycTaHOBRH. 06md BH.n. 

annapaTYPll CHCTeMH IlOKa3aH Ha pnc. 2. 

0CHOBHIIe T6XHl{q6CKlrn xapaRTepHCTHKH CHCT6Mll HaROTIJieHHJI ;n:ammx 

cJie.JJYlOOll!e: 

a) 06~eM onepaTHBHOH IlaM.f!TH 3BM COCTaBJI.fleT 8192 COJ)ORanJITH

paspst,n;HllX CJIOBa, ,ll,l!H Ha:KOllJieHH.!I 8KcnepHMeHTaJibHllX ,lJ,aHHllX Bll)J.6JI.!I

eTCJI 2000-3000 CJIOB. 

6) BpeMSI nepeKJIJ!Jtl6HH.!I IlJ)OrpaMM npH npepllBa!IHH no Clil'HaJIY OT 

3RCnepHMeHTaJibHOfi YCTaHOBKH 92 MKCeK, 6e3 y~eTa BPCMCHH O~H,l]p.HIDI. 

KOJil{qeCTBO JIHH:irli .n.,m CHrHaJIOB npepUBaHHJI - 8. 

· B) IlporpaMMHO-ynpaBJI.!IeMIIi,1 RaHaJI HMe13T 'l!eTIIpe <I/H3H'l!6CRH pas.n.e

JI6HHIIX mco.n.a-Buxo.n.a (HanpaBJieHIDI). IlepeRJIJO'ljeHHe 11anpaBJie11d ocyme

CTBJI.fleTc.!I nyTeM BilllOJIHeHHJI B KaHaJie cneIJ,HaJibHOfi ROMa11,m1, BpeMJJ ne

peRJIJOlleHHJI 76 MKCeK. 
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PKC. I~ CTPYKTYPHWI cxeua CXCTelll,l cOopa, H8KOllJ18HHR H oOpaOoTKK 
HH¢opuw.ixx B 8Jl8KTpOHHHX_ 8KCnepxueHT8X HS ycKOpHTeJle H~BS. 

Pxc • 2 • Ko111L18XC annapBTYPil A,11$1 HSICO_llJ18HHR Jt oOpaOOTKH ,ABHIIKX B 
a1tcnepxueHT8JlbHOU a8Jle cepnyxoscJCoro ycKopHT8JIR. 
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r) 06MeH mtqx>~amrnn -qepea ItaHSJI ocymecTBJIJieTCJI 45.::paap.!I.u;-

HIJMH cJIOBaMH .no · cnemiam,Hw· 1mqx>p.1an;roHHHM unmaM. • BosMolltHa oprrum

samm nocJie,D;OBa~em,no.:.napwem,noil,riepe.u;a'IB no 8 pasp.!I,ll;OB. Maxc.i:-

MM:&Ha.!I CKO!X)CTI> 06MeHa 5. 5. 106 . 6IIT/C8R; . 

.u;) B pei!WMe ynpaBJieHM RaHSJI o6ecne-q.i:BaeT B1Ipa.60Tey nporpaMMHo

ynpaBJIJieMHX Cil:nIMOB (ROMaH,n) Ha ?-MIi: cneUHamHwc unmax c -qacTOToll 

125 KI'U. 

e) B Ra-qeCTB6 CTaH.D;aPTH0~,}}8ltOI!liT6JIJl Ha Mai:imTHOi!: JI6llT6 Ilpll-

MeHeHO YCTpollCTBO THna C)ic-608. H~onwre~ :imnom,ayeT JI6HTY 

lllllPIIHOH 12,? MM, CR0p0CT:& ,u;BH11teIIcil .rieHTH 0,95 M/ceK, IlJIOTHOCT:& 

sanHcH: - 8 HMHJJI:&COB Ha WiJIJntHe:rp. 

lit) OcIUIJIJiorpaq> ,IJ,IUI B1rnyrun,Horo npe.u;c-raBJiemm miqx>~amm: pas-
~ ' • - ' v• 

pa6oTaH B Jia6opaTop:im BI:f1UICJilIT6JII,_HOil TeXHil'.RH. H ElBTOMaTHSan;!H Ol1HH. 

,Il,Jm: BHBO.D;a :Hso6paJKeHM 110nom,syeTC.!I rpynnOBaJI ROMaH.u;a o6Meaa, 

BpeMJJ BHBO,D;a O.u;HOll TO'qRH 8 MKCeK, MaRC.Hfv18Jll,HaJI ,I(HCRpeTHOCT:& lI30-
.. , ' ~ ,' ' . . .• 

6pa11teHM.4096x4096 TO'qeK. 

B nocJie,IIYmllIX. pas.u;e;rax .u;aHHOtt rnaBH nP,HBO,nHTCJI ommrui~e. CTPJK-

. TYPHOit cxeMH. nporp$mo-ynpaBJIJieMoro. KaHM~;;BBO.D;a-BHBO.u;a, IlOHCH.!IeT

C.!I pa6oTa cxeMI:J ~P~: BHnoJIHeH~ oneparmi1 ynpaBJI~~ .i o6MeHa-:: 

IlpHBO;u;HTCJI,onncaHHe H 6JioK-cxeMa TecTOBOil ripo:rpaMMH, Hcnom,sye

MOii .n,,m. KOiiTj;x)JIJI ~apa~pH Ra.HSJia :3Blvi :J:I: ~o:ac1<a. aeircnpaBHOCTett B 

CHCTeMe ":3BM-K8.H8J{; B' KOHI{e rJiaBH paccMaTpmiamcJI Bonpocu 

no,ll;KJIIO'!SHM R Bl:l'Il'ICJIIl'.T6JI:&HOit Mannme cneJU[aJIH3HpoBaHHHX ycTpoHCTB. 
- ".... . : 

,Il.a:rui~ ROMIIJieKC annapaTypH HCnOJI:&syeTC.!I B HaCTO.!Illl68 BpeM.!I B 

3RCnepm,ieaTax Ha ycxopzTeJie ?6 TuB/C, npoBO,D;i™WC rpyllilaMH Ol1HH C 

nOM01llI>BlYCT8.HOB0/9 ,l□/. . 
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3aRJIJl'q6HlI8 

.llHccePTamm o6o6~aeT MaT8PlI8JIH pa60T, Ha OCHOBe ROTOpliX B 

06Le;o;HHeHHOM lIHCTHTYTe .!I,D;ePHHX RCCJI6.ITPB8Hd cos.u;aaa MSTO,nHKa HC

nOJI:&30BBJU!Ji :3EM Ha JIHHHH c aRcnePHMeHTaJil>HBMR ycTaHOBKaMH. 

OcHOBHHe pe3ym,TaTH ,nHccePT8I.UIH MOlltHO ccpop.!yJIHpoBaTl> c;re,JzyJO

utRM o6pa30M: 

I. CHCT6MaTH3llp0BaH MaTepH8JI no 6eC!plIJII,MOBNM p0I'lICTPllPYllllHM 

ClICT6M8M C npHMeHeHReM :3P1,i'B 8KCnepHMeHT8X !plI3RRH BHCORHX aaep

rntt. Cqx>p.!yJIHpoBaHH 06atHS Tpe60B8HR.!I R 3JI6RTp0HHOil BH'qRCJIHTeJI:&

HOil MaIIIl'IHe, pa60TaJOlll6il Ha JIRHmI C 9RCnepHMeHT8Jil>HOll annapaTypoi!: •. 

2. IlpoBe.n;eH ROMIIJieKC pa60T no nOBHIII8HRIO Ha,D;elltHOCTJII OCHOBHWC 

YCTpoilCTB H YB6JIR'q6HHBl onepaTHBHOil n~TlI ~M~M B CB.!I3ll C KC

nOJI:&30BaHHeM MaunmH B sitctiepzMeHTax Ha ycRopRTeJie IO raB/c B OIDIH. 

3~ C03.u;aH RaHaJI BBO.D;a-BHBO,ITl:l .u;aHHWC B E:3CM-3M owm. Ilp.11 9TOM 

pa3pa6oTaHH cxeMH H ROMaH.u;H ,lJ,7m npll!eMa lI 38IIHCR B onepaTmiaym:na

MJlTl, MaIIIl'IHH 3RcnepHMeHTaJI:&HHX .u;aHHWC OT YCTaHOBKJII H3 6ec~RJII,MOBWC 
,· ' .· ' 

HCKp0BIIX R8Mep, ,lJ,7m BHBO.n;a lIH!pOp.!amm: H3 naMJITH Ha BHS!IIID'Ie JilIHlIH 

H npep!IBaHM nporpaMMH :3BM no CRrHaJIY OT YCT8HOBRH. 

BHTIOJIHeHHHe no n.n. 2 R 3 pa60TB .u;aJm B03MOlltHOCTl> npoBeCTlI B 

1966 TOlJY llSPBHi-l: B owrn lI B COI.UI:µ:RCTH'q6CRHX CTpaHax !pR3H'qSCRHi!: 

SRcnepzMeHT C HCnOJil>SOBaHHeM aJI6RTp0HHOR M8!IIHHH B peSJil>HOM BpeMe~ 

Ha JilIHIDI co cneKTpoMeTpoM JII3 HCRpoBHX KSMep. Pa6oTa no MeTo,nHKe 

6ecqiHJI:&MOBHX HCKpoBHX R8Mep, paOOTa:JO!IlHX Ha JDm:im c 3BM, 6I:IJiay,np

CTOeHa nepBOll npeMlillI OW!H B 1968 TOlJY. 

· 4. Paspa6oTaHH llI pea.im30BaHH B B3CM-4 OWIH annapaTHHe J1I npo- · 

rpaMMHH8 cpe.n;CTBB: (ROMaH.u;H) ,IJ,IUI 06Meaa HHqx>pvtarmeit H ClICTe111a npepu

BaHJII.!I nporpaMM, noaBOJIJD!lllRe zcnonsoBaTl> :3BM B " on-line " aRcnepz

M8HT8X K CRCTeMax lI3MepeI:UIH ~Wll,MOBOH lIH!pOP4atmJ1I. 
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5. JJ,)ISI BH'mCJmTeJJJ,HOtt Mammm BSCM:4 (BSCM.;..3M) paapa6OT8.H aB

TOHOMH!:tll, nporpaMMHo-ynpaBJUie:MHI ceJieRTopmtlt Ra.Ha.JI BBO,IT,a-BHBO,IT,a 

,u.aHHHX, nOSBOJISIICIIlHH no,n,coe,JJJml![TL R 9BM H8CROJJJ,RO a1tcnepHMeHT8JThHHJC 

YCT8.HOBOR (ycTpotl:CTB, nJ)ll60poB) l! OCYl118CTBJIJIT!> DJ)ll8M ,u.aHHHX ll · 

ynp8BJI8Hll8 pa6OTOll YCTB.HOBOK. B Ra.HaJie Dpe.Icy'CMOTpeHH annapaTHHe 

cpe.n;CTBa · ,IVlfl aBTOMaT1Jt18CKOI'O ll nporparill!HOI'O ROHTpomt paOOTH RaHa

Jia ll CHCT8MH HS 9BM, KaHaJia .JJ,8HHHX H (fH3iftl8CKOit annapaTypH. Ilo 

CBOHM napaMeTpaM.H JIOI'liJtl8ClWM BOSMOlitHOCTSIM paspaOOTaHHOe ycTpollcT

BO OTBe11aeT Tpe6OBElHWIM COBpeMeHHHlC 9BM ll sa.n;alla\1 CBR3ll SJieRTpoH

HOtl: Maimmu.c aKcnepHMeHTaJILHOll 'aiiriapaTYpotl:. 

6. COCT8BJI8H Pfi,II; T8CTO:BHX nporpaMM,.nOSBOJillll!J!IDC DPH.DOMOutH 

9BM IlpC>BO,Il;RT!, ,JW8I'HOCTHRY cooeB HKOHTpC>JIHpoBaTI, paOOTY,aJieRTpoH

HOtl annapaTypH RaH8Jia BBO,IT,a-BHBO,IT,a HYCTpoi1c'.l'13, no,1J;RJil)'Iemmx: K Ka-

H8JJY'• . ., .·· . . ' 

_7. Ha 6ase Mo,n;epHB:3HpoBElHHOit E9CM-3M /EaCM-4/, Ilp0rpm.!MHO

YIIpaBJUI8MOI'O RaHaJia BBO,u.a-mmo.u.a H · cneniuimtSHpoBElHHHX ycTpoil:CTB 

pasp_aOOT8.H I! BBe.n;eH B 8RCn.nyaTamm. ROMIIJI8RC annapaTypH ,IVlfl c6opa, . 

HaROllJieHIDI . H_. ROH'.1'Jl0.7ISI 8RCD8J)HM8HTaJILHHX .n;8.H~HX. B, HaCTOsmtee 13peWi 

8TOT ROMDJI8RC annapaTypH HCnOJILSyeTCS B COCTaBe SRCnepmseHTaJILHHX 

ycTaHOBOR 0WU1:, Ilpl!'. · npo13e,n;e~ . 8JI8RTp0HHHX 8RCnepm!eHTO13. Ha. YCROJ)ll

TeJie 76_. TaB B. lliiCTllTYT8 4)1!'.3:mm'. 13HCOR1IX :rneprml. 
. . . . . . 

_ PaOOTH, noJi:01teH1iHe 13 OCHO:ey ,JWCC8PTanu, •l3liDOJIH8HH SBTOpoM 

COBM8CTHO C rpynnoit COTpy.n;mntO13 JIBTA,H J.IB3 OWJH·:a ony6.mmOB8HH 13 

B.H.n;e cTaTe~ z npen~on owm/5~1!-15~ 17"'.'20(. 

0cHO13HHe paOOTH ,n;oRJia.u;imamrcI> Ha cm.moss:yMe no pa.iwoaJieRTpomr

Re 13 Ilpare (1966 r. ), Ha COBemamm: no rrpo6JI8MBM aBTOM8TH3~R o6pa"'." 

OOTRH. 1mcpop.1amm . C HCDOJIJ,3O13aHH8M BJmlCJil!T8JILHH?C M8111HH .· 13 ,Ily6He , 

(1967 r.) R B IDROJie OHHH no ripm.1eHemm 9BM 13 sa,u.a-qax a1tcnepoeH- .· 

TMLHOtt cpB:31UW (AJiymTa, 1968 r.). 
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