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Paccu0Tpea11e nyTeit pa3Bl1Tl1H Eblql1cJIHTeJIJ,HOH TeXHl1Kl1 B 

Wl13HqecKl1X l1CCJieAOBaTeJII>CKl1X UeHTpax IlOKaSblBaeT, qTo OAHl1M 113 

Hanpa.liJieHl1~ 
1
BHeApe1rnii 'aBM B w11s11qeCKl1it . 3Ki:mepl1MeHT HBmieTCH 

COSA8.lll1e MH,oroMaU1t1HHblX 11epapx11qecKt1X Cl1CTeM ,AJIH o6pa60TKl1 3KCllep11-

MeHTaJibHblX 'AaHHblX. 

OcHOBHmm npHqRHau11 061>e'At1HeHt1H tiBM B cHcTeMy HBmiroTCH: 

. a) H8ll03MOlltHOCTI> ~OJIHOil o6pa60TKl1 AaHHbJX, IlOJiyqeHH!DC B. 

nponecce 3KCnepl1MeHTa, Ha SBM, npHlll1CaHHblX K 3KCnep11MeHTaJII>HliiM 

· ycxaHbBimM, 11, B CBH311· C STRM, He06XOA11MOCU IlOAKJIIoqeHl1H 'K o6pa

. ,· 60TKe 3Tl1X 'AaHHbJX Clonee MOLJ,HbJX BblqRCJIHTeJII>HblX cpeACTB·; 

6) HeOOX0.1{l1MOCTI>, B PHAe cnyqaeB, nonyqeHHH peaynnaTOB 

o6paooTKl1 .ztaHHbJX B nponecce npoBe'AeHHH aKcnep11MeHTa, T.e. 11cnon1>

aoBaHt1e Bblq11cJil1TeJIJ,HbJX cpe'ACTB B peaJII>HOM MaCUITaCle Bpeuea11; 

. B) CTpeMJieHl18 K y~yqmeHRIO BblqRCJil1Te?II>HOrO cepBl1Ca nyTe·M 

11CllOJII>30BBHl1H SBM, pacnoJIOl!teHHbJX Ha. 60JII>UIOM paCCTOHHl-111 OT t,iOl'.\HblX 

Buqi10JIHTeJI1>HIDC cpeACTB, B KaqecTBe .YAaJieHHb!X TepMl1HaJIOB KOJI1!6KTl1B-

H_oro IlOJIJ,30Ba~l1Hj , . 

r) cTpeMnea11e 11cK1110q11~1> 1,13 nocne'AOBaTeJII>HOCTl1 06paCloT1t11 ::rncne

p11MeHTaJI1>HblX 'AaHHbJX npoMe11tyToqa1,1e aoc11Ten11 11awopuan1111. 

11pl1 npoeKTl1poBaHl111 MHOI'OMaUIRHHblX Cl1CTeM Bci3Hl1K.aeT PHA npoClJieM, 

CBHSaHHllX .!t!l.K co cnen11w_11Koit 11CllOJII>SOBaHMH 9BM B ycJIOBRHX tj/1is11qe

CKoro _11CCJieAOBaT611l>CKOro. neHTpa, TaK 11. C MeTo.ztmrn' IlOCTpoeHRH Hepap

x11qeCKHX Buq11qn11:,reJI1>HWC Cl1CT8M, 0611\l1X IlP11HW-lllOB COS'Aamrn KOTOpblX 

rioKa ell(e ~·e Bblpa60T8.HO. PemeHRIO HeifoTOpblX 113 3Tl1X npo6JieM npi.1MeHl1-

TeJII>HO K _11suep11T~JI1>Ho-Buq11cn11;e11l>J10MY Ko~iweKcy Q~!Hlil nocBHllleHa nac

To11ma.J1 ,7\HCCepran11ll, OCOC>eHHO pememl!O, BOilpOCOB, CBH3aHllblX C paspa

()O~K0!1 .. 11 11cnoh1>ao:Saa11eu n11a11l nepe'Aaqu 'AaHHbJX aa iiaa~iena1,1e pac

qTOHHl1~ "u~l!t'AY SBM l1SMept1Te11l>HO-Bblq!1CJil1TeJI1>HbJX u;eHTpOB qi11s11qecKl1X 

Jia6opaTop11it 11 'sBM u;eHTpaJII>Hqro B1,1q11cJil1':reJI1>HOro KOMilJieKca. 
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Pa60TU no o6i>6'Al1H6Hl1l0 9BM B MHOrouaml1HHhl6 Cl1CT6Mhl HaqaJil1Cb 
B 06i>e'Al1HeHHOM 11HCTHTyTe H'A6PHIDC 11CCJ!6'AOB8HHH B HaqaJie 60-x rO'AOB. 
OnuT, nonyqeHHhlll np11 pa3pa60TKe Cl1CTeM nepBoro noKOJI6Hllfl, n03BOJIHJI 
nJiaHllpOB8Tb C03'A8Hl16 MHoroMamllHHOrO 113M6pl1T6JlbHO-Bbltn!CJil1TeJILH~ro 
KOMnJieKca OHHlii H8 OCHOBe 9BM BTOporo nOKOJI6Hlifl C y'll:eTOM nocJie'AHliX 

,l{OCTl1llt6H111l BU'll:11CJil1T~JlbHOil Tex11111m/I/ • . ,, . 
nn_ccepTattHH COCTOHT 113 BB6'AeHl1fl, 'll:eTupex rJiaB 11 3!1KJIJO'll:6Hl1H. 

B nepBOH rnane ,l{aercH-OCl30P· OCHOBHblX 11anpaBJI6Hl1ll 

pa3pa60TKl1 11 11CnOJib30B8Hl1fl MHOrouaml1HHIDC Cl1CT6M c6opa 11 o6pa60TKl1 
11HWOPM8l{l111 B'Kpyn11enm11x H,l{epHIDC ueHTpax 38 nocJie,l{Hlle 'A6CflTb JieT. 

Tip11Be,l(eHHUa M8Tepl1aJI no3BOJI!I6T·C'A6Jl8Tb'BUBO,l0i·06 oco6eHHOCT!IX 11C
nOJib30B8Hl1H MHOrOM8WllHHIDC Cl1CTeM B p83Jil11lHIDC 06JiaCTHX H,l{epHOll 

Wll311Kl1/2 , 3/. 

BHeApe1111e c11cTeM B aKcnepriMeHT na'll:aJIOCL c 061>e.1{11He1111H cnett11an11-

311poBaHHblX Bb1'1111CJ111T8JlbHIDC ycTpOHCTB (aH8Jlll38TOpOB) B ll3Mepl1T6JlbHble 

ueHTPbl ll BKJIJO'll:6HHH B coc~aB 11auep11TeJILHl:DC ueHTpOB 9BM. BucoKaH 
aw~eKTllBHOCTb T8Kl1X OTHOCllT6JlbHO npOCTIDC no CTPYKType CllCTeM Bhl3B8-
JI8 K lKl13Hll 6yp11oe pa3BllTl16 nepapxn'll:eCKl1X Cl1CT6M B 11CCJI6,l{OB8TeJILCKllX 

ueHTpax. B HaCTOHil\ee 'BpeMH 118B6CTHO 6onee 20 no.l{06HIDC Cl1CT6M' B 
063ope npllB6.l{eHa Ta6Jil1Ua, xapaKT6pll3YDil\8lI 11X OCHOBHue oco6eHHOCTH. 

OpraHll88U11lI npOCTWC .l{ByxMaWllHHIDC Cl1CT6M He pacc'll:l1T8H8 Ha non
HYJO 8BTOM8Tll38Ul110 pa60Tbl, o6u'IIHO CB!I8b B TaKHX Cl1CTeMax nponaBO,l{llT
Cfl ceaHC8Ml1, a ycTaHOBJIBHlleM CBH811 ynpaBJIHeT onepaTop. Ilp11 nepexo
,l{e K MHOrOM8Wl1HHblM CllCTeMaM pa60Ta 9BM no pacnncaHHIO CTaHOBl1TC!I 
38TPYAHl1TeJILHOtt,ll B CliCTeMy BBO,l{llTClI MamllH8-,1{11CneT'llep, 8811\1111\81011\8ll 
npoueccop ueHTpaJibHOil 9BM OT HellteJiaTeJibHUX 'll:8CTl:JX npepHBaHHil, Buno~~ 
Hfll011\8ll pe.l{aKTllpOBaHlle 11HWOPM8UHl111 pH){ .l{pyrnx "SAWHHl1CTpaTllBHWC
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~YHKUHil. Ilpn OCH811\6HHll ll3Mep11TeJibHIDC ueHTpOB 9BM cpe.l{Hero KJiacca, 
KOTOpue 061>e,l{llHHIOT BOKpyr ce6H uanue 9BM aKcnepHlleHTOB, CTpyKTypa 

Bbl'll:llCJIHTeJibHOro KOYnJieKca CTaHOBllTC!I MHOrocTyne11qaTott. 
CymecTBBHHblM aBeHOM CHCT6Mhl SB!! Wll811'116CK0l'O HCCJ16,l{OB8T8JibCKO

ro ueHTpa HBJIHJOTCH JIHHHH cBHaH. Ec:Jlll SBM 061,e.l{HHeHu B cHcTeuy 'AJlll 
Bllll0JIH6HHH 061I1eli pa6oru, OHl1'AOJllKHbl o6MeHHB8TLClI·,l{aHHUMH 11 npo

rpaMMaYH. B KpynHUX Wl1811'116CKHX ueHTpax paCCTO!IHlle Ye~y M8JIUMH 
9BM 8KCnep11MeHT8JILHIDC ycTaBOBOK 11 dOJl,IIIIIB 9BM ueHTp8JibHOrO Bbl'IIHC
Jil1TeJibBOro KOMnJieKca ,l{OCTHraeT HBCKOJibKHX Kl1JIOM6TpOB. B 8TliX ycJio-
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Bl1flX yxe HeB03MO!a!O 11·cnoJib80B8TL CT8H.1{8PTHYIO ·annapaTypy iattaJIOB 
BB0,1{8-BUBO.i:la 11mpopuau1111, KOTOpaH He paCC'll:11TB.Ha ,l{JIH paoOThl C 1:c:.Oe-' 

Jim.m ClOJ!l,IIIOii ,l(;111Hll. 
CKopocn nocTyrmettl1lI 11mpopuaun11 113 COBpeMeHHblX :mcnep,IM6HT8Jlb

HIDC yCTaHOBOK ,l{OCTllraeT BeJill'll:llHU 107 611T/CeK, 11·,l{allte IlOCJIC npeABU

pliTeJibHOrO Cllt8Tllfl 11HlpOpM8Ullli Ha MUJiblX 9BIJ npl1MCHeHne npOl.lUIIJJieHHOH 
annaparypu nepe.l{a'll:ll .1{8HHUX no uecTHhlM TeJieqJOHHUM ceTHM ( nponyc1rnatt 

cnoco6Hocn nopH.l{Ka 103 6HT/CeK) He pewaeT npo6JieMhl o6MeHa 11111pop-

1Jau11en MelKAY· SBM. 
o CBH311 C 8Tl1M B ~J.13lll.leCKr1X Jia6opaTO])llHX ll oco6e11Ho B llCCJie

,l{OB8TeJibCKllX ue11Tpax C03,1{810TCH CO(JCTBeHHUe 6HCTpo.l{eHCTlll_J(j~llC Jll1Hllll 

CBH311 Mellt.l{Y 9BM. 

BTopaH rJiaBa ,l{llCCepTal{l1ll IlOCBHil\eHa paCCMOTpeHHKJ BOllpOCOB 
OOi,e}.lllHeHllH B MHOrOM8WllllHYJO CllCTer.i'y .SJ!.! ll3Mep11TeJ1J,HO-BiJl!IJCJlrlTeJibJIO

ro ItaMIIJJeKcn Ollfllii. 
HaMep11TeJibHO-BUqllcJillT6JlbHUH i.OIJilJieKC (11.1:lK) 011Hl/i COCTOllT 113 

MOIIUIIDC Bbl'll:llCJJllTeJibHIDC M8Wl1H l.(eHTpaJJbHOrO BIJl!l,ICJmTeJibHOro KOMrIJJeKca 
( !.(Bl{), cpe.l{HllX 9BM 118M6pllT6JlbHO-BU'll:liCJillt'6JibHUX i.(eHTpOB (tlB:.{) ll Ma

JIUX 9BM' BXO.l{HIJIHX B 3KCnep_llM6HT8JlbHHe ycTaHOBKIIJ. 
0CHOBHOi1 Bhl'll:llCJIHTeJJbHOH !J8WllHOii OHffil HBJilleTC!I BSCM-6, Jl 3Ha

'1111TeJibHOi1 CTen;Hl1 MO,l{epHll3llpOB8HH8H ll OCH8lileHH8H .l{OilOiJHl:Te.llbHHMl1 

ycTpOliCTB8Ml1 a TaKJKe paapa60T8HHhlM B. OllHH K8H8JIOM BBO,ll8-Bb1B0,1{8 
11Hq>OpMaunn14i. nnll. BSCM-6 B Oliiffi1 paapa6oTaHO TaKlKe MaTeMaTlll!eCI{Oe 
06ecne'lbH11e "ny6Ha 11

, .BKJI10qa10mee n 'ce6H coBpe1JcHHy10 onepaunoHHYJO 
CllCTeMy ,l{JIH MY.Jll>Tllnporpau1.rnoij pa60TU ll' 3;p!QeKTl1BHhlil TpaHCJIHTOP C 
aauKa <I>OPTPAH75/. CJie.l{yeT oTMeTl1Tb, l!TO uueHHO pa60Thl no paainT1110 
BSCM-6 ll C03,l{c1Hlll0 COBpeMeHHoro M8TtlMaTnqecKoro 06ecneqe11na CT8Jlll 
OCHOBOH .l{JIH , 06'.b8,1{11HeHl1H 9BM mliUl ll MHOrOM8WllHHyJO CllCTeMy. 

Ilepeit 8BTOJ)OM ,1{11CCeprauiin 61.ma nOCT8BJieHa aa,1{81!8 np'oBeCTll 
llCCJie,l{OB8HHe _11 paapa_6_q_TK;l 6hICTpO.i(eiicT~IOil\ilX Jlll~f CBH-311-.M-elK}.lY SB!,\ 

. 11BK OliiHlii_(l!E~t-P..?_~!?rnTai11ux Ha pac11J11pe·ttue c11cTeMu B 
6YAY1J1e1J, a TaKllt_e pa3pa60Tan annapaTypy nepe.l{al!n .1{8HHhlX-}.lJIH SEU 
pa3JIHi.iHUX TllilOB, BXO.l{HIJll1X B•' ll3MElpl1Te-Jii.HO-BU'll:liCJillTeJibHUii l<OMilJI6KC. 

nnH. nO.l{KJJIO'll:eHlllI 8BM . K JlllHlllIM CB!I8ll _CJIYlK8T cnel{l18JlbHUe 6JIOKll 
CBH8H, · npeoopa3y10ri1ne nor.11IecK11e c1!rHaJiu Krutana 8BM B norui.iec·m,ie· 
c11rHaJIN"miHl111 CBH311 ll. Ha06opOT'~' 
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Mellt,ny · ueHTpam;Holl H rrepmf]epHllHllMH :mu noa11011tHa rrepe,na11a 
norH1!6CKH yrropH,no11eHHblX MaCCHBOB {qiallJIOB) JIJ06oll ,nJIHHll, HO Kax.it!Ill 
qiallJI ,llOJIE~H·cocTOHTI, H3 uenoro l!HCJia qlH3H1!6CKHX uaccRBOB onpe,ne
JieHHOH ,nJIHHll, B COOTB6TCTBHH C Tpe60B8.HHH!.m, npe,n7>HBJIH8MWIH KaHa
JIOM ESCM-6. nJIH ycTaHOBJieHHH CBH3lrl B CllCTeMe a6oHeHT!l ,nOJilltH!l 06Me
HHBaTI>CH Mellt,ny co6oll 6ailTaMH ynpanJieHHH •. 

B 6aitTax ynpanneHHH yKasuna10TcH HOMep a6oHeHTa B rpynrre 
,naHHOli JIRHHH CBH3H, HarrpaBJieHHe nepe,na11H, ,nJIHHa MaCCRBa, pesyJII,
TaT nepe,nal!H H ,npyrHe oco6eHHOCTH o6MeHa llHqiOpMaUHeil Mellt,ny 
ItoHKpeTH!lMH a6oHeHTmm. 

Ilocne,noBaTeJII,HOCTI, o6MeHa 6allTaMH ynpaBJieHHH npll ycTaHOBJieHHH 
CBH3H H MaCCHBaMH ,naHHllX onpe,neJIHeTCH CTPYKTypoll MaTeUaTH1!6CKOro 
06ecne11eHRH ll anropllTMHl!eCKllMll B03MOlltHOCTHMll K8.HaJia ESCM-6.llcxo,nH 
°I:3 ::lTOro, rrpe,nJIOllteH KOHKpeTH!Ill anropRTM opraHH3aUHH CBH3H_ Mellt,ny 
a.aM HBK murn, rrosnoJIH1011U1li anToMaTHaHponaTI> npouecc ycTaHonneHHH 
CBH3ll .B CHCTeMe/6- 8/. 

EaitT!l yrrpaBJieHRH HM610T o,nHHaKOBbltt CM!lCJI ,nJIH JIJ06bro a6oHeHTa 
CllCT6Mbl :!3 UBK, HeaaBHCHMO OT COCTaBa o6opy,nOB8.HllH H qJH3Hll6CKHX 
aa,na11, pemaeublX Ha 3BM llBU. llHHUHaTHBa ycTaHonneHRH cnaaH n cHcTe

·Me BoanaraeTcH Ha 9BM llBU B aaBHCHMOCTH OT ee roTOBHOCTH, HO aaTeM 
yrrpannemJe o6MeHOM (ilailnaull rrpOll3BO,nHTCH onepauHOHHOll CllCTeMOil 
ueHTpaJII>Holi 9BM. 

OueHKa rrponycKHOil cnoco6HOCTH JIHHllll CBH3ll B MHOrOUallHHHOll 
HepapXll1!6CKOll CllCTeMe npe,ncTaBJIHeT oco61,1ll llHTepec, llOCKOJU.KY no 
cnoeuy T6XHOJIOrlll!eCKOMy llCnOJIH6HHIO (npOKJia,nKa Ka6eJII>HblX Tpacc, 
no,nKJII0"16HHe OOJII,llOro KOJill1!6CTBa. He CB/13aHHllX ll,D;80JIO-
rllll6CKH H a,1.lMHHllCTpaTllBHO llOJII,80BaTeJiell ll . T .,n •) mmma. CBH8ll npe,n..; 
CTaBJIHIOT co6010 O,l!HH ll8 Hall6onee KOHCepBaTllBHblX 3JieMeHTOB CHCT6Mll. 

AHaJIH8 nOTOKOB llHqiopuauHH, rrocryrra10~en ll8 aKcnepRMeHTaJII>HllX 
ycTaHOBOK,. saTpy,nHHTeJieH BCJI6,llCTBHe 6blCTpoll CM6Hll M6TO,l!OB 3KCnepH
M6HTaJII>HllX lrlCCJI6AOBaHllll, O,nHaKO lrl8-8a CTpeMJI6HHH ClrlCT6Mll aBTOMaTlrl
saUHll Hayl!HblX HCCJI6,1.lOBaHHll K pocTy Heo6xo,nHMO npoBe,1.leHHe OU6H01IHUX 
pac11eToB ;ztJIH Toro, 1IT~6u He .iionycTRTI> 6ucTporo uopaJII>Horo .cTapeHHH 
ClrlCT6M!l. 

nna oueHKlrl nponycKHOll cnoco6HOCTH JlllHlrlll CBH3ll B ]tllCCepTaUHlrl 
paaBlrlT M6TO]t ycpe;ztH6HHblX~OU6HOK aqi,eKTHBHOCTlrl lrlCITOJII,80BaHHH 
cpe.l(CTB :.(BI{, npe.l(JIOllCBHH!lll B paclOTe 9/. 
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B OCHOBy 3Toro ll6T0,1.la llOJIOJKeHa HBOOX0,1.lil!JOCTI, OITTHMaJII,Horo 
pacrrpe,1.leJieH11H npeMeH.11 ueHTpaJII>Horo npoueccopa 9BM Mellt,ny ct1eToM 
aa,na'l .11 ynpaBJieHHeu ITOTOKaMll IIHqiop11au1m, ITOCTynaJO~lrlMlrl no· Jll!Hl!HM 
CBH8il B aaBHCl!MOCTll OT ,1.lJil!TeJII,HOCTII cpe,1.lHero UllKJia ll0,1.lrOTOBKll 
RHqiop11aUHI! Ha 9BM llBU1 npcMeHn/o6ueHa cnyllte6Holl RHqiopM~UHell MeJK~y 
9BM ,1.lJIH ycTaHOBJI6Hllfl CBH8ll, BpeMeHH nepe,1.lal!H MaCCllBa llHqiOpMaUllll 
no JlllHlrlffM CBH8ll ll BpeueHH peaKU>{lrl onepauROHHOll CllCT6Mll UBHTpaJII,
HOil 9BM. 

B conpeueHHblX 9BM, llMelO~llX JillCTOByJO CTPYKTYPY naMHTll, OCHOB
HOe BpeMH, aaTpa1IHBae11oe onepaunoHHOll CllCTeuon, ITPllX0,1.lllTCH Ha 
IT0,1.lrOTOBKy JlllCTa . .llJIH rrplleMa llHqJOpuaunn OT o:qepe,llHOll 8a,lla'lll. B SBM, 
orrepaunoHHaH CllCTeMa KOTOpbIX OplleHTllpOBaHa Ha llCITOJII,80BaHlle MarmlT
HllX JieHT, a-ro npeua nepenHcll JillCTa Ha ,:eHTy, n SBIA, HMe1011U1x .z!RCKH -
npe11a rreperrRcH JillCTa Ha .z!HCK H T .,1.l. Ot1eBll.:ztH6, rrp~,1.lelir,Hoil c1rnpocTI,10 
rrepeITUCl1 JlllCTa HBJIH6TCH CKOpOCTI>pa60T!l OIIepaTllBHO.iA naMHT:11 9)3M. 

B peayJII>TaTe npone.z1eHHllX pac11eTon C.zteJiaa BLIBO)'.:. orrT:11Mam,-
Hoe Hcnon1,aoBaH:11e cpe,ncTB QeHTpaJir,Horo rrpoueccopa HMeeT uecTo npn 
paneHCTBe C!COpOCTeli pa60Thl JillH:llH CBH8ll Iii BHeUIH:llX aarroMUHaJO~:llX 
ycTpolJ:cTB U6HTpamHol1: 9BM. Ilpll llCilOJII,8QB~H:llll E9CM-6. B Ka~eCTBe 
ueHTpaJibHOH 9BM CKOpOCTI, pa60TN JI~H:llit CBH8il ,llOJIJKHa COOTBeTCTBOBaTI, 
CKOpOCTll pa60Tbl HaKOITil

0

T,eJiell Ha MaI'H:llTHllX JI6HTax (5 • ro4 6aliTOB/ceK) 
C rrepcneKT:llBOll YB6Jlll'l6H:llff B 6y.z1yl1leM .ztOCKOpOCT:11 pa60Thl orrepaTIIIBHOH 
naMHT:11 (.zto 106 6aiATOB/CeK). . 

TpeTI,ff rJiaBa ,ll:llCCepTau:111,1 IlOCBHllleHa BOnpocau B!l6opa Tl1Ila nllH!,111 
CBH8111, OTBet1a10~eli rrp.ine.zteHH!lM Bblille Tpe6onaHRHM, ll peayJII>TaTaM 
lilCCJI6,llOBaHllli paapa6oTaHHOH.JillH:11:11 CBfl8ll. 

Ilepe.zta'la ,llaHHbIX no Jl:11HUHM.CBH8ll B qJH8111!6CKOM"U6HTpe 06Jia.ztaeT 
PH.z!OM xapaKTepHI,IX oco6eHHOCTel1:. Bo-nepBblX' YPOB6HI, 8Jl6KTpouarH:11T:
HbIX nouex ,1.lOBOHI,HQ B!lCOK BCJl6,llCTBlile pa60Tbl B!lCOKO'laCTOTHblX r1Jna:1111e:.. 
CKnx ycTaHonoK. Bo-nrophIX, BcJie,1.lCTB:lle 6on1,moi.1 Mo~ocTn qi:11a:11t1ecK:11x 
YCTaHOBOK, B6JI:111lli!Ha pa8HOCTH noTeHUllaJIOB M6llt,1.ly saaeYJIH~~llMlil 3Jl6KT
P0,1.laM:11 Ha KOHI~ax Jil1H:llll CBH8:11 MOJ!teT ]tOCTHraTI, 8Ha'llilT6JII,HOH ·neJil11ll!Hhl 
(nopH.ztKa ,ll6CHTK01l BOJII>T). -•B-TpeTI,HX, Tpe6yeTCfl BhlCOKaH CKOpOCTI, 
nepe.zta11:11 :11HqJOP¥aUHll. HaKOHeQ, JI:llH:llH CBH8ll .ztOJIJKHbl OOJia,llaTb BllCOKOH 
Ha,nelltHOCT:E.10, He :.},16HI,llell, 'leM 9BM, BXO,llffllllle B CllCTeMy' :11 OblTI, cpan
HllT6JII,HQ ]t6ill6Bb1MH. 
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B Ollfili paaee dLIJIQ peaJIH30BaHO HeCK01IbKO CHCTeM nepe;ztatm spe
o6pa80BaHHhlX B UH[lp0By10 ([lopuy aKcnepmaeHTa1IbHhlX ;ztaHHhlX no Ka6em.Hl:lM 
n!,1Hl1HM CBH8H • Cos;ztam1e llBK Ollfili norpe60Ba110 npoeKTHpOBaHH.11 HO BUX JIU
HHi1 CB.113H, padoTalOllll1X C BLICOKOtl CKOpOCTb·D, He 3aBl1C.llllll1X OT 
THna npm.relj.11eimx 3Dl! u pacc11uT~HHllX Ha pasBuTue. cucTeuu. 

tl rpe6yeMOM ;zt11anas0He CKOpocreil 1111Hl1ll CBH811 B08MOXHO npHMeHe
HHe KaK KOaitc11aJibHLIX, TaK H Cl1MMeT_pl11llUIX: Ka6eneil co CKpy
l!eHHblMl1 napaMH. 118 :ztBYX THnOB Ka6enen ;zt1Ill Cl1CTeM CBH8H BHYTPH HBK 
OllHll 6bl110 OT;ztaHO npe;ztnOl!TeHHe CHMMeTpHl!Hl:lM uarHcrpa1IbHl:lM·Ka6e11HM 

no c11e;zty1011111u np11l!l1HaM: 

a) Ka6e11b co cKpyqeHHblMH napau11 HaMHoro ~eweBne; 
6) KaK npaB11110, TaKue' 1mde1m l'!Mem ueabume noTepu 

no noctOl!HHOMY TOKY sa c11eT dOJibIIIero cetJeH1111, '!TO Bal!tHO npu 
nepe,llatJe noTeauuanbHLIX cnrHanoB; 

B) Ka6e1111 co CKpyl!~HHl:lMH napaM11·11Me10T OTHOCl1Te1IbHO 6011ee 
BblCOKyro nouex:osa11111meHHOCTb. PasHOCTb'nouex, HaBe;zteHHhlX aneKTpo
MarHHTHLIMH Il01IHMH Ha npoBO;ztax CKpyl!eHHOii napbl MeHbme, qeu pasHOCTb 
nouex M6l!t:ztY BHyrpeHaeil_H BHewHeii x1111oil KoaKc11a11bHoro Ka6e11H; · 

r) IlOCK01IbKY Ka6e1lb co CKpyl!eHHblMH napaMH llBIDieTCll Cl1MMerp11q
HblM, CTaHOBHTCll HecymecrBeHHOll pasHOCTb hoTeHUHanoB uex;zty saseM1Ill
lOllll1MH aneKrpo;ztaMH annaparypl:l Ha pa8HhlX KOHUax.Ka6e1IbHOll JIHHHHi 

:zt) Bcne;ztCTBHe orHoc11re11bHO Hl13KOll cro11Mocr11 ia.6eIDI . co c1,pyl!eH
HblMl1 napaMH MOXHO npOl18BO;ztHTb napa1111e11bHy10_nepe;ztaqy HH([lOpMaUHH. 

Bonpocu np11MeHeHHH cnuuerpHl!HWC Mar11crpa11bHhlX Ka6enen ;ztnn 
nepe;ztatrn rene([loHHWC coo6mem.1n ·c qacrorHuM yn11oraea11e11. KaHanoB 
11syl!eHl:l ;ztOCTaTO'IIHO xopomo, HO ;ztaHHl:le O CBOt!CTBax TaltHX 
Ka6eneil np11 nepe;ztal!e UH([lpoBoll HH([lOpMaUHH C nOMOUU,ll KO;ztOBOll IIO;ztyIDI-
uirn B 1IHTeparype npaKr11qecKH · orcyrcrByKJT. 9ro np11Be110 K aeo6xo;ztH
MOCTH HCC116;ztOBaHHll 11MllY1IbCHblX xapaKTepHCTHK CHIIM6TPHl!HbCC Ka6enett 
B peanbHblX ycnoBMRX. ' 

llpOBe;zteHH~e HCC1!e;ztOBaHHll noKa8a1IM, l!TO 1IHHHH nepe;ztatnl ;ztaHHhlX 
no Mar11crpa11ia0My CMYMeTpHllHOMY Ka6e11D r11na MKC (oKaHl!HBaDutasca 
HH8KOl!aCTOTHblY rene([lOHHblM Ka6eneu TMlla TPUKm ;zt1IHHOll AO Ibo Y) 
ll08B01Ill~T nep~;zt~au. IU14lPOBble ;ztaHHl:le C nouonu,KJ HMllY1IbCHO-KO:ztOBOtl 
Mo.i{y11Hl.\HM B ;ztHanasOH6 1 CKopocren OTO 'AO 500 K6HT/CeK Ha paCCTOllHHe 
;zto 7 KM no Kal!t:ztoll nape Ka6eIDI 6ea np1111eaeHHH npouexyrol!HblX Ka6e11b-
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HhlX ycnm,1re11en • lloMexosa111H1I1eHHOCTb 1IHH11ll CBH811 np11 3TOM ocraeTCll 
oqe!ib Bl:lCOKOH' 1IHHl1H pa6ora10r y;ztoB·11eTBopHTe1IbHO npH OTHOmemrn 
c11raa11/nouexa ueHbmeu,' qeu I:l, 11 np11 pasHocrH noreHunanoB uex;zty 
saaeM1!H10lll11MH sneKrpo;ztaMH Ha KOHUax: 1IHHHl1 CBll311 'AO 20 B. 

Jl1IH nc·cne;ztOBaHHll nouexosa111H111eHHOCTH H Ha;zteXHOCTH 1111HHl1. CBfi811 
61:lna paspa6oraaa cneu11a11bHaH annaparypa, aa BpeMH 11cnl:lraH11ii 6L1110 
nepe;ztaao 1011 OHT HH([lopua~HH, c6oeB B pa6ore He saper11crp11p0Baao 
/10,ll/ . 

_Ka6e1IbHble 1IHHHH CBH3H BMeCTe C paspa6oraHHhlMl1 npOCTblMH cxe
MaMH npueMHblX 11 nepe;zta10llll1X yc111111re11eii npH!.!eHHIOTCll B HBK OllHll 
:ztnn cBas11 ueX;zty 0BM HBK. 

B qerBepron rnaBe paccuarp11Barorcll np11Hl.\111lbl npoeKTl1pOBaHl1ll 
annaparyp1,1 nepe;ztal!H ;ztaHHblX, on11cblBaercH paspa6oTaHHall annaparypa 
H npHBO;ztllTCll npHMepl:l npHMeHeHHtt CMCTeMbl ;zt1Ill pemeHHll pa31111llHblX 
sa;ztaq. 

B CBll811 C 6LICTpblM pOCTOM l!l1C1Ia pas1111qHblX BLll!l1C1111TenbHblX MaIIIHH 
B CHCTeMe aniiaparypa 1111HHH CBll811 npoeKTHpOBanacb C yl!eTOM Toro, 
l!T06bl 11106yro 9BM MOXH0'6u110 no;ztK1110l!HTb B nro60M 8KCnep11ueHTa1IbHOM 
Kopnyce/12,13/. ~ . 

Oco6o BaXHYlO P01Ib 11rpaeT 11or11l!eCKall CHMMeTpl1l!HOCTb cHrHanoB 
1111Hl1tt CBll8H B 06011X HanpaBneHHRX, l!TO n08B01!lleT npOH8B01IbHO H,8Me
HllTb K0Hw11rypal.\11D c11creu1,1, ocooeHHO np11 Hana;ztKe o6opy;ztoBaHHll. 
Ec1111 c11rHam,1 CHl!Merp11qa1,1, .TO m!HHH CBll811 MOXHO saMKHYTb Mexiy 
co6ott B 11D6011 uecre H npoBo;ztHTb aBTOHOMHy10 npoBepKy annaparyp1,1. 

Sa OCH OBY npH npoeKTMPOBaHl111 B8llTl:l. ynpaB1IH10ll1He CHrHum,1 H 
norHKa ycraHoBneHHll cBRsH 11ex,11;y 9BM, paapa6oraHHNe ;ztnll Kaaana 
BBO;zta-BblBO;zta E9CM-i/4/ • Bcero B 1111HHRX CBH811 HCil01Ib8YeTCll 28 cnr'.. 
Ha1IOB CMMMeTpHl!HO no 14. B. 06011X HanpaB1IeHHHX. JlaHHlm 11 ~~yiteCiHall 
HH([lOpMaUHll nepe;ztalOTCll. Dapa1111e1IbHO. no 8 p~3pll;ztOB C KOHTponeM •'no 
l!6THOCTM KW!;ztOro 6ailra. Ilepe;ztatla' c11yxe6Horo 6aiiTa COilpOBOJK,D;aeTCfi 
nepe;ztaqell cneu11am.Horo np11sHaKa, KOTOpl:lll y;ztepxHBaerca Ha mHHax: AO· 
iex_nop,.noKa ue 6y;zteT nonyqea orBeTHl:lll c11rHa11 o np11eue cnyxe6Horo 
6allra. llepe;ztaqa 1.1acc11Ba ;ztaHaici: ·c 48, . 1584 · H~H · 6192 6ailra) Boauo~a 
npH Ha11MtnlM COOTBeTCTBYlllllero p~spemall1I1ero CHrHana, CBl1,1J;eTe1IbCTBY
llll1ero O TOM, l!TO a6oaeHT rOTOB K npHeMy. ~H([l,opMal.\HH ua UIHH~ :ztaH
HblX 11ueeT CMblC11 np11 Ha1!M'll111 Cl1HXpOHH8MpyllIUero CHrHana. 
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nee JU1H1111 CBHs11, cxo,zlf-ITCH B l.(eHTpe K KaHaJiy BSCM-6. IIoc1toJJbKY 

OOJlblllIJHCTDO .c11rHaJJOB J3 JJl1H'1lIX CBII3lil 11MeeT TOT JKe CMhlCJJ, l!TO U B 

1:auaJJe .ssct,1-6, ,llJ,H ;nix Heo6xo,Z1;m.1O Toir:i;ito npeoopaso:aatt11e aJJeKTpl1l!e;.. 

c1t11x ypormeH cnrHaJJoB. Jlor11l!eCKl1 npeoeipasy10TclI ·m11l11,· c»rHaJJ~, conpo

BOJn:.zta101111-ie nepe.l(al!y MaCCl1Ba ,naHHblX. 

. YCl1Jil1TeJil1 KaueJJbHhlX JJO,llyJJeil 11 cxeMhl npeoopasoBaHl1lI c11rHaJIOB 

1taHaJJa BSCIJ-6 Bl.l~OJJHeHhl KOHCTpyKT.llBHO Ha 6ase 3JleMeHTOB .II Y3JIOB 

c,L ES.Cl.1-4 )3 oJJoKe npeoopaso:aamrn c.11rHaJIOB Rattana BSCM-6 .n O.llHOlt 

c·1·O,rne pasMe111aeTc!I annapaTypa .l(IDI ynpaBJieH.lllI TpeMH Jil1t!H!IMl1 c:a!Is11, 

:acero B uacTOflil(ee Bpe1,m K B.:iCl.!-6 ITO.l(KJJIOl!aeTc!I 6 J1Mm1i/14/ ~ 
Ha. ,l.l.foHeM (110 OTHOWeHlllO K UBK) KOHl.(e JlllHHil CBII311 It Ka6eJib'

HOi1IY MO.l(YJIKJ qepes crreu11aJJbHlle (JJIOKH ITO,llCOe.:'{J1HIIIOTCJI MaJil,re 

h cpe.l(1i1ie JBiA 113Mep11TeJibHO-~lll!l1CJil1TeJibHblX ueIITPOB Jia6opaTop.11il. 

CTp)rtTypa 5.'IOKOB CBH3l1 onpe,Z1;eJI!IeTC!I Tl1ITOM itaiiana nepmlJep11t1IIoil 

:JJ:.i, uo · aJJrop11TM ,ix pao OT bl 'o.l(11uaKoB 11 cooTBeTcTByeT nocne.l(OBaTeJib

uocTll ycT,aHOBJieHl1lI JJOrl1l!eCKOli CBII311, npe,llJJOiKeHHOii BO BTopoil rJJaBe 

,'(llCCGj)Tal\1111. jfJ.JJ' rrp11Mepa np11Be.zteHa CTpyKTypHaH cxeMa 6JJOKa .l(,aJJbHett 

Gllil311 B.IlC-2A IS ' KOTOPWJ OCHalllaIOTCH B JJa6opaTOPl1lIX MO.l(epH11311poBaH-

Ho!C :!Ji.I l33CM-4. 

1por.1e 8BM ~iJ3U JJa6opaTop11i1, B cl1cTeMe 11cnoJ11,sy10Tca cTaHL\1-111 

llBO.l(a-BI.IBO.zta 11HiJ)op1rnu1111 rm. octtone MaJJblX SB!,! TIIA ( 11<1lOPTPAHime uTaH

u111111)' paspaooTaHHlle ~!<l)il BHP COBMeCTHO C Oil!FIB .l(IDI ,lll1CTaHL\11OHHOli 

ITa!'6THOi1 oopaooTKl1 11H\l)OpMal\1111 Ha B3CM-6/I6/; ,I\JJH Hl1X B OliFIB 61:lJIO 

paapaooTaHo noJJHOe MaTeMaT114ec1coe ooecnel!ett11e, B TOM l!flCJJe .11 npo

rpaMMa, 11Ml1T11py1011\aH o~cpau11OHuy10 c11cieMy BSCM-6. 3To,6JJaro.l(apa no

r11l!ecKoil Cl1MMeTpl1l!HOCTH c11rHaJJOB Jll1Hl1H CBH311, ITO3BOJil1JIO 11CITOJlb3OBaTb 

!JaJIYIO JBM TIIA ,llJllI OO3.l(aHHH HaJJa,llOl!HblX C11CT~M, 113ylleHl1H xapaKTep1{

CTl1K JJl1H11il CBH311 "1 OTJI,.t,,lf,Kl1 annapaTyphl nepe.l(al!11 ,llaHHblX 6easaTpaTH 
11e~H1\J1Ti10r6 MaIIll1HHoro ilpeMeHi1 ueHTpaJJbHOtt 3BM.' · , 

C ITOMOll\blO ,Z!;Byx 3BM TIIA 61rna oprrui11aonatta· :zt:ayxMaII111HHaH c"1cTeMa 

.l(JllI npo:aep1rn Ha.l(eJ!tHOCTl1 O6opy.l(OBaHl1ff JJl1Hl1H CBH3l1 TIO peaJJbHOMY aJJrO

pHTMY (JlJJl1Ha ii11H11H I H 5 KM). 3a :apeim 11cmnaH.l1tt ;zinyxMallll1HHoil' O1,1-

cTeMbi' no JJl1Hl1lIM CBH3ll Oh!Jl~ nep·e.ztaHO 2. IQ!O '.6a'1TOB B 06 O1,iX HallpaBJJEl

HllHX C KOHTpoJJeM 110 lleTHOCTl1 'nepe;zia:aaeMOli 11Hq,opMal\l1l1 •. CdoeB B: pa-. ,. 
6oTe JUlHlltt CBH311 aaper11cTp1!poBaHO He Oh!JJO. ,,, 

10. 

Ilep:ahle peanbHhle Wl1Sl1l!eCKl1e pesyJJ:i;TaThl 6h1Jll1 noJJylleHhl np11 

l1CllOJibSOBaH"1ll MHOroMalllllHHOil CllCTeMbl .l(JIH o6pa6OTK"1 cneKTPOMeTpl1lle

CKOH l1Hwopr.1a~11l1, nocTyna101lleil no Jll1Hl1HM c:aaal1 11a 11s1,1ep11TeJJbHO-Bhl

tn1cnl1Ten:i;Horo ~eHTpa OT;zteJia H;ztepHoti'cneKTPOCKOil"111 l1 pa,ll"1OXllMlll1 

la6opaTopl1li H.l(epHhlX npo6neM Ollfilt/I7/ •. Iloa;zittee Jll1Hl1~ CBHS"1 6h!n11 

l1CilOJlbSOBaHbl ,llnH nepe,nallfl SKCnepnueHTaJJbHOH "1HWOpMal\11l1 l13 cneKTpO

MeTpB l!_ec1rnro llBU Jla6opaTop1m HeilTpoHHoil w11s11Kl1 1 liicnon1,sy10rilero 9BM 

BSCM-4. 3a:aepmeHhl pa6oThl no no,Z1;KJIJOl!eHl110 K c11cTeMe ~OPTPAHHhlX CTaH-

1\l1il Ha ocHone SBM TIIA-IOOI B JJa6opaTopnHx Bh1COKl1X aHep_r11n 1,1 

HeilTPOHHO'1 WRSRKR. 

MHoroMamllHHaH l1epapXli'leCKaH Cl1CTeMa llBK Ollfilt I H6KOTOphle BOnpo

Cbl ·C08;llaHl1H KOTopon paCCMOTp8Hbl B ,llllCCepTal\11l1, B HaCTOHrilee :apeMH 

HaxO,lll1TCfl B Oilb!THOH 3KCITnyaTal\11ll l1 npO.l(OJJJ!taeT pa3BllBaTbCH. B npo

uecce coaiaH11a nepBoil oqepe;zi1,1 c11cTeMhl BhlITOJJHeHhl cne,Z1;yIO!lll1e ocHOBHhle 

pa6OThl, 11anoJiteHl1e KOTOPblX COCTaBJIHeT co;ziepl!taHl1e ;lll1CCepTal\11l1. 

I. IlpoBe;zteH aHaJill3 npe,llilOChlHOK cos;ziaHl1H MHOroMaWJ1HHblX CIICTeM 

B WllSl1l!ecKRX l1CCJJe,Z1;OBaTeJibCKl1X ueHTpax, npe,llJJOJiteHa KJ1accl1w111tau11H 

MHoroMaml1HHb!X CJ1CTeM B saBl1Cl1MOCTl1 OT CJJOJ!tHOCTl1 l1X apX11TeKTYPhl 11 

cTeneH11 aBTOMaTl13al\11R npouecca o6pa6oTKl1."1HWOPMal\11l1 c l1CITOJJb3OBa

Hl1eM Hl1HllH CBHSll. 

2. Ilpe,llHOllteH 11 pean11soBaH KOHKP8THblll aJJrop~TM opraHl1Sal\11l1 

CBH3l1 M8J!t;l!Y 9BM l1SMep11TeJibHO-Bhll!0CJil1TeJJI,HOro KOMITJJeKca OilFIB, l1O3BO

HHIOll\11H aBTOMaTl13l1POBaTb ITPOL\8CC YCTaHOBJJeHl1H CBfl811. B · CliCTeMe. Ilpl1 

STOM 6hlJill ua1tcn1JaJJbHO l1cnon:&soBaHhl aJJropl1TMnl!ecK11e :aosMoJitiiocTl1 

KaHaJJa B9CM-6, COS.l(aHHOro B OVJ.fJY/4/. · . · . 

3. IIpe,Z1;noxeH:r.1eTo.Z1: pactJeTa nponycKHoti cnoco6HocTl1 JI11Hl1'1 cBHSR 

:a 11Horo11am1maon · Cl1cTeue B uenax onTl1MaJI:i;Horo 1,1cnoJJ:i;ao:aaI:iRH pecyp

co:a 1\6HTp8.JibHOil 3BM. IloKaaaHO~ l!TO CKOpocT·b pa6OTbl Jll1HRH CB!ISl1,nOJJJ!t

Ha co·OTBSTCTBOBaTI, CKOpOCTH paclOThl onepal\ROHHOli Cl1CTeMhl ueHTpaJJbHOJ 

3BM l1 .l(OJJlltHa yBeJJl1l!l1BaTbCH OT 5•I04 6a'1TOB/ceK (,Z!;JIH Cl1CT8Mh1 1 RCilOJJb

SYIO!lleil.MarHllTHhl8 JI8HTl:l) BllHOTb ,llO CKOpOCTl1 pa6OThl onepaTl1BHOil 

naMHTl1. 

4. IlpoBe,lleHbl RCCJI6.l(OBaHlilI l1MllYJlbCHhlX xapaKTep"1CTRK Cl1MMeTpli'l

Hl:IX uar11cTpanbHblX Ka6enen co CKpy'leHHhlMH napaMH THna·!.!KC, lIBHlllOIJll1-

IHICH HaH6oJJee nepcneKTl1BHh!Ml1 ,llHH Jll1Hl1H CBH311 Ha cpe;ztHl18 paCCTOHHl1lI 

(nopH,nKa aeCKOJJbKl1X KM) B ycnOBl1HX ~l13l1l!eCKOro HCCJJe,lloBaTeJibCKOro 
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ueHTpa B·.ztllanaaoHe CKOpOCTeil O + 500 K6llT/CeK no KalK.ztOll nape 
. Kac5emt. 

5. Paapac5oTallblll BHe.ztpeHJl B cepllllHOe npOll3BO.ztCTBO Kac5eJII,HJle 
ycllm1Temi c np11Mei1e1rne1J cmrneTpll'llihIX 6aJiaHCHbIX cxeM co CBH3HMR 
no IlOCTOHHHOMy TOKy • 1lCCJI6.ztOBaHllB JillHllll CBH3ll B peaJII,HbIX YCJIOBllHX 
IIOlta3aJI0 1 qTo npll ,l(JillHe :Uli!Hllll .ztO '/ KM B03MOJKHa nepe.ztaqa U,lqJpOBbIX 
.ztaHHblX co CKOpOCTl,iO ,l(O 500 KOllT/ceK no KalK.ztOll nape npv. OTHOmeHllll 
c1,1r11aJI/noMexa MeH1>1lleM, qeM r:r. PeryJillpOBKa JillHllil CBH31l B 3aBllCll
MOCTll OT llX ;ll1Illllll ocyll(eCTBJ!HeTCfl npoCT!lM ll3MeHeHlleM TOK03a.ztaIOII(llX 
conpoTHBJieHllil 1l cxeMe nepe.ztaTqmca. · 

6. Ilpe~JIOJKeH ll peaJill30B8H CllMMf;TpllqHbll1 naoop JIOrllqecKllX 
CllrHaJJOB }lllllllil CBfl31il I ll03BOJJHIOII(llll npOll3BOJI1,HO ll3MeHHT1, KOHqillry
paumo Cl1CTeMbl. Paapa60TUHLI ll BBe.zteHJl B ::mcnJiyaTaU,110 6JIOKll npeoc5pa-
30B3.HUH CllrHaJJOB KaHaJia !33CM-6 B CllrHUJI!l. 1IllHlli1 CBH31l 1 n03BOJJHIOII(lle 
nO.l(KJJIOqaTI, K B3CM-6 ;llO 6 JJllHllii CBH31l c 3Bl,I ll3MepllTeJI1>HO.;..BJlq1JcJJll
TeJJ1,HhlX ueHTPOB JJa6opaTOpllll. 

7. PaspaoOT8Hll ll BBe.zteH!l B 8KCnJiyaTaU,IIO OJJOKll .ztJJH nO.ztKJIEqe
Hllff K JillHllHM CBH3ll 3.BrJ "MllHCK-2 11 ll E3CM-4. J\JIH peaJJll381.\V.ll Toro me 
aJirOpllTMa B l.ll1<I>H BHP paapac5oTaH!l ll BBe.zteHJl B aKcnnyaTal\lllO 6JJOKll 
cB11a11 .ztJIH 3B!.i TIIA-1001 ( <I>OPTPAHmnc cTaHuun) • 

8. Ha1mTo l!CITOJib30Bamie ,111H:1:i · CBH31l B3CM-6 c iJ3Mep11TeJI1,Ho
Bbl'lllCJillTen1,Hb1Mll ueHTpaMll OHC JIHil ( 11!.UIIHCK-2 11 ), JIii<]) (TTIA, E3CM-4), 
JJB3 (TIIA). IlpOBC.zteHll 8KCnepllMeHTJl no l1CCJI8j(OB~lll0 .ztBYXM8ll!HHHbIX 
CllCTeM TTIA - TITA ll TITA - B3CM-4, 

OCHOBH!le pesyJJbT8Tll .ztllCCepTaU,IH .ztOKJJa,1l!lBaJillC1, aBTOPOM Ha 
Mem.ztyHapo.ztHOM cu;,mosuyMe no H.ztepHoii aJieKTpomme (BapHa, 1969 ~.), 
KOHl~epeinillll cipaH-:-qJieHOB C3B no pa3BllTllIO H;llepHOrO ll ll30T~nHoro 
np116opocTpoeliHH (MOCKBa, 1969 r.) 1 BcecoI03HOll KOHqiepeHUllll no 
aBTOMaT11sau1111 HayqHbIJC ··11ccJie;llOBaHlltt. Ha octtone np.llMeHeHllH UI.(BM (Hono

c11611pcK, 1970 r .) ,.a TUK::;ce n JieKUllHX Ha l ·n II MeJK,ZtyHapo~awc U!Konax 
no ripllMe.iI'eHllIO $BM B 8KCnepllMeHTaJII,HOii Qlll31lKe (AnymTa, 1968 r. ll 
1970 r.). 

Co~ep_maHne·:zlllCcepTa~n11ony6JillKOBaHoB pa6oTax/2,3,6:-8 ,I0.::.17;_ 
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