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Pa6oTa Bbii10JIHeHa B Jla6opa.Toplm BhNHCJIHTBJibH0!1 TBXHmm 1-1 

aBTOMaTH3a~HI-I 06o8AHH8HHOrO 1-!HCTHTyTa ~epH~ 1-!CCJIBAOBaHI-!!1. 

OrpH~HaJibHble ormoHeHTbl: 

4JieH-KoppecrroHAeHT AH CCCP, 

npocpeccop 

KaHAHAaT T8XHW-18CKI-IX HayK, 

cTapm!-!11 HayqHbrn COTPYAHI-IK 

B. A.MF.JlbHritWB 

f.fU{YKOB 

he~ee npeAITPHRTHe: BbNHCJIHTeJibHhl!1 ~eHTp UAfM, 
r.ffiyKOBCKI-IM 1MOCKOBCK0!1 06JiaCTI-I. 

AaToperpepaT pa30CJiaH " __ " 1980 roAa. 

3a1J11-!Ta JJ.I-!CCepTa~HH COCTOHTC.f! "--" 19d0 r. Ha 
3aceAaHHH Cne~HaJIH3HpoaaHHoro coaeTa ~.047, 01.04 Jla6opaTopHH 

BbNHCJII-IT8JibHOM T8XHHKH H aBTOMaTH3a~HH 06o8AHH8HHOrO 1-!HCTI-!TJTa 

RABPH~ HCCJIBAOBaHHA (MoCKOBCKaR 06JI., r.~6Ha). 

C AHccepT~HeA MO*HO 03HaKOMHTbCR a 6H6JIHOTeKe OMRM. 

Y4eHb111 ceKpeTapb CoaeTa 

KaHAHAaT ¢H3HKO-MaTeMaTH48CKHX 

HayK ~«;.. <!_ 3.M.HBaH48HKO 

AKTyanbHOCTb TeMbl 

B HaCTO~ee BpeMR CTeneHb OCH~eHHO 

CTBaMH Bbl4HcnHT8JlbHO~ TeXHHKH C~eCTBeHH 

TH.f! H ypoaeHb HCCJ!eAOBaHH~ KaK 3KCITepHMe 

qeCKHX. 8JieKTpOHHble Bbl4HCJIHT8JibHb18 MamHH 

Bb!e o6JiaCTH npHMeHeHR.f!. Bee 6onbmee qRcJI 

CR qeJIOBeKOM, B03JiaraeTC.f! Ha 8BM. lliHpOKO 

B 3KCnepHMeHTaJibHblX H TeOpeTRqeCKHX HCCJI 

~a H 3JieMeHTapHb!X qacTH~. CneAJeT OTMe 

TaKHX 06JiaCTRX, KaK aBTOMaTH48CKOe ynpaB 

CKHMH ¢H3H4eCKHMH JCTaHOBKaMH, c6op H 06 
H~ AaHHb!X, npoeKTRpoaaHHe PaAR03JieKTpoH 
AeHRe TeOpeTHqecKRX pacqeToa 11 T.n. MHor 

8BM B ¢1131-!qecKHX HCCJ!eAOBaHHRX, yCJIO~HeH 

3KcnepHMeHTOB, 6onbmo!1 o6oeM nepepa6aTb!B 

ART K H806XOAHMOCTH C03A8HH.f! B KpJITHb!X ¢ 

p11T8JibHO-Bbl4HCJIHTeJibHb!X KOMITJieKCOB(MBK) 

TBJibHblX MamRH. CoapeMeHHb!~ ypoaeHb pa3BH 

HHKH H MaTeMaTH48CKOrO o6eCIT848HH.f! npeAO 

HOCTH npH C03AaHHH TaKHX KOMITJI8KCOB, HCX 

HOCT8!1 KOHKp€THOrO HayqHoro ~eHTpa. B Ha 

ITaAH0!1 Eapone Ha 6a3e MOIJIH~ Bhl4RCJIRTeJibJ 

IBM 360/195,IBM 370/loS HAP·) C03A8H p~ 

T8JibH~ KOMITJI8KCOB, npOH3BOAHT€JibHOCTb Kl 

KH MHJIJIHOHOB onepa~RA B CBKYHAJ• Bb!ITyCK 
KOITpOR3BOAHT8JibH0!1 8BM 68CM-6 TaK~e CA8JII 

ee 6a3e AOCTaT04HO MOIJIHblX ~€HTpOB o6pa6o• 
CJIBAOBaHHA. 

~OCTHrHyT~ K Ha4any cepH~HOro Bb!ITJ' 

H~ HCCJ18AOBaHH!1 H o6oeM ITOJ!yqaeM0!1 HH¢0J 

HHCTHTJT€ ~epHb!X HCCJ!eAOBaHH~ (QHflH) ITO' 

ro Bh!4HcnRTeJibHOro KOMITJieKca, o6ecneqRBW 

MeHTaJibHb!X AaHHb!X H pemeHRe HayqHO-TeXHH' 

60TKO~ H C03AaHHeM KOMITJI€KCa 6YJIH "CB.f!3aHJ 
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B fla6opaTOpHH Bhl4He~HT8~bHO~ TeXHHKH H 
HHeTHTyTa flA8pHhlX Hee~e~OBaHHi:j. 

B.A.MFJlbHl1KOB 

r ;n.;RYKOB 

Bhl4He~HTe~hHWi qeHTp I..LAPI1, 
f' .]i{yRQBeKH~ ,MoeKOBeKO~ o6~aeTH. 

" I980 f'O~a. 
" __ " I980 f'. Ha 

eoaeT·a ,n.047, OI.04' ]a6opaTopHH. 
H aBTOMaTH3al.IHH;06oe,JJ,HHeHHOf'O HHeTHTyTa 

f'.,!ly6Ha). · 

03HaKOMHTbeR B 6i16~HOTeKe011ffi1. 

-~"'-~ 3.M.kfaaHqeHKO 

AKTy~hHOeTh TeMH 

B HaeTORIIlee BpeMR~ eTeneHb OeH8JI!eHHOeTH HayqHI.ZX l.leHTpOB. cpe~
eTBaMH BuqH~HTe~bHon.TeXHHKH C~eCTBeHHO onpeAe~ReT TeMn pa3BH
THR.H ypoBeHb HeeHeAOBaHHn_KaK 3KCnepHMeHT~hHUX, TaK H TeOpeTH
qecK.HX. 3~eKTpOHHHe BuqHe~HTe~bHHe MBmHHbl (3BM) HaxO~T Bee HO
Bble o6HaeTH npHMeHeHHR. Bee 6oHhmee qHeHo 3~aq, paHee pemaBmHx- . 
ea qe~OBeKOM, B03Haf'aeTeR Ha 3BM. lliHpOKOe npHMeHeHHe HaXOART 3BM 
B 3KenepHMeHT~hHUX H TeopeTHqeeKHX Hee~eAOBaHHRX ~H3HKH aTOMHOf'O 
flAPa H 3~eMeHTapHUX qaCTHLI• CneAJeT 'oTMeTHTh HX Herio~b30BaHHe B 
TaKHX o6~aCTRX, KaK aBTOMaTHqeeKOe ynpaMeHHe MHOf'OnapBMeTp~e
eKHMH !fJH3HqeeKHMH ycTaHOBKBMH, e6op H o6pa60TKa 3KeriepHMeHT~b
Hb!X AaHHl.IX' npoeKTHpOBaHHe p~H03~eKTpOHHon annapaTjpbt, rip6Be~ 
~eHHe TeopeTHqeeKHX paeqeToB H T;n. MHoPo~aHOBOeTh ·npHMeHeHHa· 
3BM;B ~H3HqeeKHX·Hee~e~OBaHHRX, ye~o*HeHHe MeTOAHKH npoBeAeHHR 
3KenepHMeHTOB, 6o~biii0~·06oeM nepepa6aTb!BaeMon HH!fJopM~HH npHBO
ART K He06XOAHMOeTH e03AaHHR.B KpynHb!X ~H3HqeeKHX LleH~pax H3Me
pHTeHbHO-BuqHe~HTeHbHhlX KOM~eKeOB(kfBK) Ha 6a3e MO~Hb!X BhlqHe~H
Te~bHb!X MamHH. CoapeMeHHbln ypoaeHh pa3BHTHa Bhl4H~HTeHbHO~ Tex
HHKH H MaTeMaTHqeeKOf'O o6eeneq ama npeAOeTaBRSteT WHpOKHe B03MOJK
HOeTH npH e03~aHHH TaKHX KOMnneKeOB, HCXOAR H3 3~aq H B03MOJK
HOeTe~ KOHKpeTHOf'O HayqHOf'O !.18HTpa. B HaeTORIIlee BpeMR B Cl!IA H·3a._ 
n~HOi:! Eapone Ha 6a3e MO~HhlX Bhl4HeHHTeHbHb!X MBmHH (CDC-7600, 

IB~ 360(195,IBM 370/158 H ,n,p.) e03AaH PfiA·H3MepHTenhHO-Bhl4H~H
Te~bHb!X KOMnneKeOB, npOH3BOAHTeHbHOeTb KOTOpb!X eoeTaB~ReT AeeaT
KH MM~HOHOB onepal.IH~ B eeKYHAY· BbtnyeK B CoseTeKoM"COio3e Bbleo-· 
KonpoH3BOAHTe~hHOfi 3BM BSCM-6 TaKJKe eAeH~ B03MO~hlM e03AaHHe Ha 
ee 6a3e AOeTaToqHo MO~HHX l.leHTpOB o6pa60TKH ,JJ,aHHb!X HayqHb!X,He

.eHe,JJ,OBaHH£%. 

_noeTHrHyT~ K Haq~y·eepHnHoro'abtnyeKa BSCM-6 ypoaeHh Hayq
HUX'· Hee~eAOBaHH£% ·H o6oeM noilyqaeMon HH!fJOpM~H B 06oe~HHeHHOM , 

· HHeTHTyTe flAepHux ·Hec~eAOBaHHn (O.IDnn··noTpe6oB~H co3Aamia l.!o~o
roauqH~HTe~hHoro 'KOM~eKca~·o6eeneqHBaxJ~ero o6pa6oTKY sKcriepH
MeHT~hHIDC AaHHux H"~pemeHHe HaJqHO-TeXHHqecKHx -3~aq. C pa3pa-
60TKO£%.H C03AaHHeM KO~eKCa 6WIH'CBR3rutU 1 llOHCKH.OllTHM~hHUX ap-

OOMJ, ' ....... LT.! r::·r~~~ 
tt~.-~t·~---~-~:-. ::1 >~~-~l~r~cr~·~:~~:rJ 
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XHTeKTypHUX pemeHHH, ~opa60TKa 3BM, BXO~~HX B ero COCTaB, peme
HHe npo6ReMU nepe~a4H HH~OpM~H Me~ 3BM, C03~aHHe MaTeMaTHqe
CKOI"O o6ecneqeHHR, opraHH3yn~ero pa6oTy KOMUReKca, H pemeHHe pn
~a opraHH3a~HOHHUX sonpocos. 

UeRhD pa6oTu RBRRRoch: 

- C03~aHHe MO~Ol"O suqHCRHTeRbHOI"O KOMUReKca; 
- pemeHHe npo6ReMH nepe~aqy HH~pM~HH Me~ MO~H~H 3BM H 3BM, 
pa60TaD~HMH Ha RHHHH C_ 3KCnepHMeHTaRbHOH annapaTypOHi 

- OCH~eHHe MO~HX 3BM TepMHHaRbH~H ycTponCTBaMH; 
- co3~aHHe TeXH~ecKon.6a3u 6aHKa ~aHHHX H nporpaMM. 

HayqHaR HOB:U3Ha 
C03,JJ,aHI1e KpynHOI"O KOMnReKca, COCTO~ero !13 60RbWOI"O KORH

qecTBa paaHOTHnHbiX 8BM, noTpe6oBaRO onTHMaRbHUX pemeHHJ:! sonpocos 
11X B38HMO,JJ,eJ:!CTBI1R, pa3pa60TK:U HeCTaH,JJ,apTHUX SJieKTpOHHUX Y3JIOB. 
~R peweH:un STol1 npo6JieMu 6un:u paspa6oTaHu npHH~Hnu opraH:ua~:u:u 
CBR3H Me~ 8BM BuqHCRHTeJibHOI"O KOMUReKca, a.T8KlKe paapa60TaH 11 
peaRH30BaH KaHaR CBR3:U Ha.B3CM-6. 

Bnepsue B CoseTCKOM Covae 6una peweHa npo6JieMa o6MeHa HH~p
M~:uel1 Mel!()J,y pa3HOTHnH~:U 8BM nyTeM HX OCH~eHHR CTaH,JJ,apTH~H Ha
KOllHTeJIRMH Ha Mal"HHTHOJ:! JieHTe. C03,JJ,aHa CeTh TepMHHaROB Ha 6a3e 
8BM B8CM-6 :u 8BM-KoH~eHTpaTopa EC-1010. 

flpaKTHqeCitaR geHHOCTb 

Bee pa3p860TKH, OllHCairnNe B ~HCCepTaUHR, peanM30B8HH B ~yHK
U110HRpyKmeM B HaCTOJIII!ee BpeNJI! BHqllCJmTeHLHOM KO~illReKCe Orlffil. 
!IpllHUHilll llO,IU{JIIO'IeHHR .11 HCnOJib30B8HMR CTa~pTHHX HaKOll:UTeJie:il 
EC-50I2 R E3CM-~ :u paspa6oTR.a KaHaJia· CBR3:U E3CM-6 c nep:u~ep:u:ilHU

M:U 3BM, OCYIJleCTBJieHiille B 0l'lr1H, peaJI:U30B8HH B p,~I,Ite UHCTHTYTOB :U 
~yr:ux oprauusau1~ CCCP. 

·Anpo6ay:un pa6oTH 

Co,JJ,eplKaHHe pa60TU, OCHOBHUe. pe3yJibTaTU :U BUBO)J,U )J,OKRa,JJ,uBa
RHCb Ha ill~eM Mel!()J,YHapO,JJ,HOM CHMn03HYMe no rp:U3HKe BUCOKHX SHeprHJ:! 
:u sJieMeHTapHux qacT:u~ (!973 r., CHHaR, CPP), Ha ill-eR MelK,JJ,YHapo,JJ,
Ho!l WKORe "8BM B H,D,epHOH rpl13l1Ke" (TawKeHT, 1974 r.), Ha COBeTCKO
HeMe~OM cewmape "llpo6neuu nosbl!lleHI1R sqxpeKTHBHOCTH SEM BOCM-6" 
(l1pKYTCK, 1975 r.). ~CCePTa~Hfl o6Cyl!()J,aJiaCb Ha CeMHHape B Ra6o-
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paTOpHH suqHCRHTeRbHO:il TeXHHKH H aBTOMaTH3a~HH 

pe 1980._r. 

06oeM pa6oTH 

ollilli·a RHsa-

:: ~CCepTa~HR COCTOHT !13 BBe~eHHR, 
CllHCKa HCnORb3yeMO:il RHTepaTypU. _06~J:! 
H~~~ ~3 KOTOpUX 19 3aHHMaDT pHCJHKH. 

Tpex·rRaB, 3aKnvqeHHR H _ 
o6oeM ~:uccepTa~:u:u I35 CTpa- .' 

Co.iiepJKaH:ue pa6om . . 
,'' 

B nepBOH rRaae· ~aeTCR 063op COCTORHHR H3Mep:uTeHbHO-Buq:ucR:U
TeHbHUX KOMnHeKCOB B pH,D,e HayqHUX ~eHTpOB. B Hen H3HOlKeHU ~HHa- _:~. 

MHKa :U HanpaBneHHR pa3BHTHR .113MepHTeRbHO-Buq:UCRHTeRbHOI"O KOMn~ 
neKca EsponelicKoJ:! cipraHH3~:uH H,D,epHux HCCRe,JJ,OBaHHiL(gEPH), a 
TaKlKe KpaTKO oxapaKTepH30BaHa suq:ucR:UTeHbHaR CHCTeMa JioypeHCKO!i 
Jia6opaTopH:u lianH~OpH:uficKoro YHRBepcHTeTa B BepKJI:u, paccMoTpeHu· 
CTpyKTypa l1Bli JleHlmrpaAciwro :UHCTHTyTa H,D,epHol1: ~H3HKH (Jll1fi(j?) 

HM.B.ll.KoHcTaHTHHosa AH CCCP H 3KcnepHMeHTanbRaa suqJ.tCRHTenbHaR 
CHcTeMa AH JlaTBHlicKofi CCP. 

Bo 2-oli rJiase onHcaHu npe,JJ,nocunKH C03,JJ,aHifH H o~~an .CTpyKTy
pa BuqHCHHTeHbHOI"O KOMnHeKca 0l1fil1 H xapaKTepHCTHKH 3BM, DXO~~HX 
B cocTaB ~eHTpaRbHoro suqJ.tcJIHTenbHoro Kor.mReKca ;(UBK) OillU1, pa6o- · 
TH no ocH~eHHD 3BM B3CM-6 om1lpaT~BHofi H ~HcKoBolinaMRTSiMH,H~elKHhi
MH ycTpolicTBa.Mn BBO,JJ,a-suso,JJ,a, ocHWqeH»e UBK cpe,D,eTBa.Mir suso,JJ,a rpa..:. 
~J.tqecKofi HHrpopMa~Hn, opraHH3a~:un ·npoxolK)J,eHHR 3aAaq Ha 3BM UBK J.i '. 
OCHa~eHHe 313M l(Bl{ TepMHHaHbHOI1 annapaTypol1. . . -

· llo csoen CTpyKType ~YHK~HOHHPJD~Hl1 s. Ol1Hl1 H3MepHTeHbHo-su
qycnHTenbHH!i KOMUReKC RBHReTCR MHOI"OMamHHHOH CHCTeMOJ:!, COCTOR~e!i 

H3 pa3HOTHnHUX 8~J H nOCTpOeHHOJ:! no HepapXJ.tqecKOMy npHH~Hny 
(eM. pncynord. 

H~HHfi ypoBeHb CHCTeMH npe,JJ,CTasneH MaR~H BuqHCRHTeHhHUMH 
Mam:UHaMH OTeqeCTBeuuoro npo:u3BO,JJ,CTBa (M-6000, M-400, ":JJJewrpOJm
Ka-100" u .n;pyrue), _ npO:U3Bo~cTBa cTpaH-yqacTHH~ Ollill1 (TPA , EC-
10!0 H ,JJ,p.), a T8KlKe 3HJ HeKOTOpUX 3anaAHUX rpl1pM (' PDP-S,PDP-11, 

HP-?.lHl ,CDC-160A H ~·). MaRue MamHHhl H!UlL/IH WlfpOKOe np:uMeHe
IIHe B CHCTeMaX KOHTpOHR H ynpaBHeHHR pa60T0!1 rpl13J.tqeCKHX YCTaHO
BOK, CKaHHpJD~HX ycTpOHCTB, a TaKlKe B ycTpO!iCTBax, nOBbllllaD~HX 

3~KT:UBHOCTb )J,OCTyna K Mam:UIIa.M BepxHero ypOBHR (y,JJ,aReHHUe CTaH
~lfH BBO~a-BUBO,JJ,a, )J,l1CnRei1HUe CTaH4HH H T.n.). Ha 6aae MaRbiX BH
qlfCHHTeHbHbiX MamHH C03~aH!l CHCTeM!l HaKOllneHHR 3KCnepl1MeHTaRbHOJ:! 
HHrpOpMaq:un u ee npe~BapHTeHbHOJ:! o6pa6oTKH. B HaCTo~ee BpeMR B 
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OMHM HcnonhayeTcJI 6o~ee' 60 

no Ka6e~~ c BSCM-6~ 
' as.\1', HeKo;opue Ha Iilix HMeiOT csJiab. ' 

' . ' ~. . .. ' "'; ;_ .. -

:cpe,u,HH~ yposEmb ckcTeMu. iipe~cTaMeli swi~cirHTe~i1i~~ M"am!fr!,~H 
THna ~EC~I04o:· B3CM:-4, CDC-::i504A t M~HCJt:-32~ t4amimu. ~:taro Yl19~;
HJI npe~HaaiiaiieHu· ,IJ,JIJI pa60TI1 mi.. JrHHHH. c. aKciiepm.ieHTMbtJhn·m~ycTa-

• ' ;; "' _, - ~-. • • ' ~·- • • •. -~". • ' < -' • • . ' •• f· ' ·. ' . " • . . ~ .• ·- ' 
HOBKaMH H COCTaB~JIIOT OC}iOBY H3M8pHT8JlbHb!X ~eHTpOBJia6opaTopnil0MHM • 

. BepXHHM ypbBeHb CHCT8MH o6pa30BaH MOI!IHwiH . BbNHCJlllT8~bHhlMH . 

Ma.rii>rliB.MH, JIBJIHIDI!IHMi-ic~ ocHosoM ci6l!le~Hc\.HTYTciwro ~eHTpanqlioro. Bhl
tmc~i1TeJib~6ro Ko~eKca CUBK.). uBK npe~HasHatieH ,n..nil o'~(mqaTeJib
HoM o6pa6oTKH sKcnepHMeHTMbHb!X ~aHHb!X, HaKo~JieHHb!X suaMepiiTeJJb..: 

Hb!X ~eHTpax, pe~~Hmi: ~ffiKeHepiiblx .aa,I\aq il ·3a,rr,a4 Te~p~~H~ec~on rim- ' 
m1KH, rio~rOTOBKH ·~. OTJia,I\KH HOBb!X nporpaMM KaK. B niu~eTH;;M;. TaR H 

B ~HMoroaoM ,peJKHM~. Ociio~on l.\BK JIBJJHIOTCH3BM CDC.::6SOO 1-i ': , 
B3CM-6 ~ CJMMap~OH npOI!3BO~HT8JibHOCTbiO OKO~O 3 MHJIJJ~C>HOB one-. 

pa~11ti a eeRy~. B :HaCTOJilllee speMH Ha 3BM ·uBK peruaeTCH 6cinee 
5000 3a,I\aq B H8~8JJID • 1-13 HHX OKOJJO 3500 ._· Ha . CDC-6500 • H 

6onee I500 .,;. i~a illct.~-::6. 
C ~8Jibl0 nOBbiiU8HHfl npOH3BO~HT8JibHOCTH H HB,I\8JKHQCTH 3BM . 

J33CM-6" B TeqeHne I968-I978 rr. 6biJJH npose~eHbl pa6oni no paCIUH

peHHIO oriepaTHBHO~ ITaMHTH ~0 64K CJJOB, OQH~8HI1IO ee ~MCKOBOH 
naMHTblo ( OKO~O 290 Mr'6ai1T) . H 60JI88 Ha,I\8xtHbiMH It 6!1CTpbtMH .yCTpOH-: 

·•. .' . . • "' ' 1 . -.- ~ ,.; ·' 

CTBaMH BBO):\a-BbiBO~a. YBElJIHqeJiHe onepaTHBHO!LnaMHTH H no~K~IOqe:. 

HHe HaKonHTe~elf Ha ManiHTHb!X ~~cRax EC-5052 .. It .. EC-506I · rroaBoimJin 

3HaqJ.IT8nbHO noB~CHTb npo~eHT (~~ 98%) aarpy3~H· qeHTpMbHOro.npo
~eccopa 3BM B3CM-6. Pa60Tbl no. OCHarrl8HHIO. BaCM-6 onepaTHBHO!l ~ . 

~HCKos~i naMHTHMH ,BhiiTOJJHeH~ no ~OKyMeH~~HH, paapa6oTaHHO!l a. 
~yr1-1x opraHit3~HHX. B .i:\Hccep;a~HH npHBOA~TCH ccbiJJRH Ha STH pa6oTbl. 

O~HOH li3 xapaKTepHbQC oco6eHHOCTe~ pemaeMb!X B OMHM aa~a~ .. 

HBJJH8TCH·60JJbmon o6~eM.BBO~HMoll 1-1 BHBO~HMoi1 RH~p~HH.TaK,Ha 

• J 3BM B3CM-6 RaJK,il.ble CJTKH. BBO~HTCH;·6o~ee JOO.T~CJ'ltl pepcpoRapT It 

B~BO~H:t'CJ:I OKoJio 'zooo CTpaHHq. ttnfl o6ecneqeHHH 6ecnepe6o~Horo 
BBO~a· H Bb!BO~a TaKara· HOJJHti8CTBa ~aHHb!X 6wro pemeHO 3aM8HH;b ·' 

Ha B3CM-:6 BBo~b!e ycTpoi1dTsa' BY-700.:.2JYH · McpaBHTHo-~iflposue ~e
qaT~ll!H~· ycTpotiCTBa .AUilY-I28-3~H 3aM8H~ 6WIIt B!16paH11 't!HT~Illee: 
ycTpO~CTBO CDC-40s.(CillA) It AUnJ Ec-7033 (ITHP). 

KaK IIOKa3M OnblT 3KCIIJiyaT~H, 3T~.]C'!'pOi1CTBa o6~a,I\aiOT 6o~ee 
B!lCOKOti H~eJillioCTbiO,·a HMHqJ.le B.HIDC.CO(}CTB8HHOPO KOHTpO~Jiepa 

5 :. 



/ 

0~ 

n03B_ClJIHJ!OOOCB060,li.HTb QeHTpa.JibHIDl npOQeCCOp B3CM-6 OT lflyHKQHI\ , 
ynpaBJieHHH HCITOJIHHTeJibH@MH MeX8HH3MaMH STHX ycTpOI\CTB H COKpa
THJ!O CHCTeMHNe aaTpaTN MamHHHoro apeMeHH Ha IPopMHpoaaHHe MaTpHQU 
~HcJia ,li.JIH AUPY. ~To, B KOHe~HOM c~eTe, npHaeJio K pocTy nponaao-0 
,n.HTeJibHOCTH B8CM-6. llo,n.KJID~eHHe CDC-405 H EC-7033 noTpe6oaa.Jio 
paspa60TKH H C03,ll.aHHH cneQHa.JibHNX HHTeplflei\COB ,li.JIH ConpaxeHHH C 
B3CM-6. B ,n.HccepTaQHH H3JIOJKeHN npHHQHnbt opraHH3aQHH pa6oTN ycT
poAcTBOCDC-405 OH EC-7033 c BSCM-6, onHCaHN cxeMN H ysJIN conpH
JKeHHH, pa3pa6oTaHHNe ,li.JIH 3THX QeJiel\, a TaKJKe KOMaH,li.N BaCM-6, yn- 0 
paBJIHD~He pa60TOH STHX ycTpOACTB. 

C QeJibD COKp~eHHH ITOTepb BpeMeHH QeHTpa.JibHOI'O npOQeCCOpa :Oo 
Ha npepNBaHHH npH C~HTNBaHHH KaJK,li.OA KOJIOHKH nepq,oKapTN 6NJIO pemeHO 
no,n.KJID~HTb ~HTa~ee ycTpoACTBO B 6-oe HanpaBJieHHe YBY BSCM-6. 
)J.nR no,n.KJID~eHHH AUnY EC-7033 paspa6oTaHo ycTpoACTBO "KS;Ha.JI-KaHan", 
no3BOJIHDJ1lee no,n.KJID~aTb K BSCM-6 ,n.o 8 ycTpoiiCTB. aao,n.a-auao,n.a 
EC-3BM. YcTpol\cTBO "KaHan-KaHan" BKJID~eHo B nporpa.MMHIDt KaHan 
BSCM-6~ B HacTo~ee apeMR ~epes Hero K B3CM~6 no,n.KJID~eHo ,n.aa 
AUnY EC-7033. 

Buao,n. rpalfl~ecKoA HH!flopMaQHH, noJI~eHHOA Ha 3BM UBK, pemeH 
nyTeM OCH~eHHH oBM CDC-5500 H BaCM-6 rpalflH~eCKHMH ,li.HCnJie.flMH 
!flHpMN "TeKTpOHHKC". ,LIJIH nOJI~eHH.fl KOnHAO C STHX ,li.HCnJieeB _HMeeTC.fl 
,n.aa ycTpoAcTaa "Hard Copy" • K 3BM B3CM-6. no,n.KJID~eH TaKJKe rpalflo:
nocTpOHTeJib "Calcomp-555", BKJID~eHHIDl B 4-oe HanpaBJieHHe Bh!Bo,n.a 
Ha-nepcp'oJieHTy. B- pa6oTe _npHBO,li.HTC.fl onHCaHHe cxeM no,n.KJIDtreHH.fl.rpa
lflonocTpOHTeJI.fl K 3BM H npHBe,n.eHN KOMaH,li.N, ynpaBJIHDmHe. ero pa60TOH. 

KpoMe npH6opoa, pa6oTaD~Hx Ha JIHHHH c 3Bl, cos,n.aH KOMnJieKc 
,li.JI.fl aBTOHOMHoro auao,n.a'rpalflntrecKol\. HH!flopMaQHH. OH cocTOHT ~a rpa
~PonocTpOHTeJI.fl EC-7054 (llCCP) nJiaHmeTHoro THna, coe,n.nHeHHoro c 
ycTpoAcTBOM no,n.I'OTOBKH ,IJ,aHHNX Ha MarimTHOA JIElHTe EC-9002 _ (HPB) 
H c ,n.HcnJieeM "BH,n.eo_ToH-:-340" (BHP). HH!flopMaQH.fl H3 3BM BNBO,li.HTC.fl 
Ha Mai'HHTHYD JieHTy~epes CTaH,n.apTHIDl HaKonHTeJib EC-50!2. 3aTeM 
Mai'HHTHa.fl JieHTa·nepeHOCHTC.flHa ycTpoAcTBO EC-9002, c KOToporo 
HHq,opMaQHH BBO,li.HTCH B I'paiPOnOCTpOHTeJib. o~CnJieA npH ST~M HCnoJib-
3yeTC-!J ,li.JI.fl KOHTpDJI.fl sanHcaHHoii HH!flopMaQHH, · Haxo~emi.fl Ha~~~ _sa
,n.a~n·, a TaKJKe MoJKeT 6NTb HcrroJib30BaH ,n.mi aaToHoMHoii 3ruu!cH- HH-: · 
IPopM~HH Ha E~9002. . · . · 

· KaK oiMe~anocb, ocH~eHHe 3BM BSCM-6 naMRTbD Ha Mai'HHTHNX 
,ri.HCKax ll03BOJIHJIO o6ecne~Tb 34xfleK'!'HBHYD pa6oTy nOJibaOB~TeJieA Ha 
oBM B HHTepaKTHBHOM pel!rnMe ~epe3 TepMHHa.JIN. Pa6oTa C TepMHHa.JIOB 
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Ha. BSCM-6 npoBO,li.HTC.fl ~epes ,n.HcnJieAHYD ° CTaHQHD Ha 6ase 3BM M-6000 
H. rpaiPH~eCKOI'O ,li.HCnJie.fl "Cill'):lA" ,JS.a TaKJKe C ,li.HCnJieeB "BH,n.eOTOH-340", 
no,n.KJID~eHHNX K B3CM-6 KaK Henocpe,n.CTBeHHO B TeJierpaiPHNA KaHa.JI, 
TaK H ~epe3 oBM-KOHQeHTpaTop. B Ka~eCTBe KOHQeHTpaTopa BN6paHa· 
E~IOIO, coe,n.HHeHHM c BQCM-6 ~epes KaHa.JI CB.fl3H, paspa6oTaHHIDl 
Ha 6ase 7-ro HanpaaJieHH.fl YBY BSCM-6. llepes 3TOT JKe KaHan no,n.KJID
~eHa K BSCM-6 H ,n.HCnJiei\Ha.fl cTaHQH.fl. Ha E~IOIO TaKJKe paspa6oTaHO. 
JCTpOHCTBO CB.fl3H C B3CM~6, BKJID~avmee HHTep¢el\c CB.fl3H H KaHa.JI 
npRMoro ,n.ocTyna K 03Y ~IOIO. Tio,n.KJIIO~eHHe TepMHHanoa K BSCM-6 
~ep~3 3BM-KOHQeHTpaTOp ll03BOJI.fleT OCB060,li.HTb ee OT HenpOH3BO,n.HTeJib~ 
HoA pa60TN no aao,n.y HHIPopMaQHH B ¢J.Ha.noroaoM pel!rnMe. Bcero ~epes 
E~IOIO K BSCM-6 MOJKHo no,n.KJID~HTb 16 TepMHHaJIOB. 

B pa6oTe OnHCNBaDTC.fl B03MOJKHOCTH ,li.HCnJieHHOA CTaHQHH, yeT-. 
pol\cTaa conpHJKeHH.fl 3BM EC-IOIO c BSCM-6 H cnoco6u no~JID~eHH.fl 
,n.HcnJieea K EC-IOIO. Bonpoc ocHa~eHH.fl CDC-5500 TepMHHan~H pe-
meH nyTeM npno6peTeHH~ IO ,n.HCnJieea lflHpMN "TeKTpOHHKc" r.i no,n.
KJID~eHHH ,li.Byx ,li.HCnJieeB "BH,n.eOTOH-340". llpH . paCCMOTpeliHH aonpoca 
opraHH3aQHH npoxolK,ll.eHH.fl sa,n.a~ Ha 3BM UBK H3JIOJKeH nopa,n.oK pacnpe~ 
,n.eJieHH.fl apeMeHH H opraHH3aQHH nponycKa sa,n.a~ B naKeTHOM peJKHMe 
C BBO,li.OM nSxeTOB KaK C ycTpOHCTB BBO,n.a oBM, _TaK H C y,n.aneHHNX 
CTaHQHH BBO,ll.a-BNBO,ll.a. B 3TOM J!te pas,n.eJie npHBe,n.eHN ,ll.aHHNe 0 KO
JI~eCTBe sa,n.atr, o6pa6aTNBaeMNX B naKeTHOM H HHTepaKTHBHOM peJKHMax. 

TpeTb.fl rJiaBa ,li.HCCepTaQHH noca~eHa aonpocaM opraHH,3a.QHH, ~6.:. 
MeHa HHIPopMaQHeA Me~ 3BM UBK H H3MepHTeJibHNMH QeHTpaMH. B HeA 
o6oCHOBNBaeTC.fl BN6op crioco6oB o6MeHa B ycJIOBH.flX OHH~. c'yqeTOM. 
peanbHNX B03MOJKHOCTeA H Tpe6oBaHHA ITpH3HaHO QeJiecoo6pa3HNM Ha
KanJIHBaTb 60JibUJHe o6'oeMH HH!flOp.!aQHH, noJI~aeMOH B xo,n.e 3KcnepH
M8HTa Ha Mai'HHTHNe JI8HTN. B nocJie,n.yD~eM STa , HH4lop.!aQH.fl Ha 'Mar
HHTHNX JieHTax nepeHOCHTC.fl ,li.JI.fl o6pa6oTKH Ha 6oJibmHe SBM. UeJieco
o6pasHocTb 3TOI'O pemeHH.fl o6'bHCH.fl8TC.fl TeM, ~TO B 60JibiDHHCTB8 Cny.;. 
~aea noJI~eHHe ,n.aHHNX H HX o6pa6oTKa pasHeceHN sci 'apeMeHi-1: · ,LIJI.fl 
peaRH3aQHH o6MeHa H~lflOpMaQHeA nyTeM nepeHoca ~arHHTHNX JieHT 3BM .. 
UBK H H3MepHTeJibHNX QeHTpoa 6NJIH ocH~eHN cHa~ana CTaH,n.apTHNMH · 
CeMH,n.OpOlKetimrMH HaKOnHTeJIRMH . CDC-508 , . a 3aTeM ~eB.flTH,li.OpoJKe~· 
~HNMH E~50I2. Tio,n.KJID~eHHe HaKonHTeJiel\ K SBM BSCM-6 11 .Barn~ npo
Hsao,n.nJiocb no paspa6oTKaM 0~. B ,n.nccepTaQHH ~o,n.ep~TC.fl-OnHCa~ 
HHe npHHQHITOB HCUOJib30BaHH.fl HaxonHTeJieA H CXeMHNX pemeHHA. llpH· 
paspa6oTKenpHHQHUOB licnoJib30BaHH.fl HaKOUHTeJieli Ha SBM BSCM-6 r.i 

?' llpenpRHT O.lliill, PI0-9325 , ,l(y6Ha, 1975. 
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E3CM-4 npecJie,l\OBaJUiCh ,!\Be qe;r~f: BO:_nepBf;>IX; o6ecnet:IeHI1e·'Bo3iiOJKHOC.:_: 
iii o6MeHa,.:'Bo-aTopillc, 3aMeH!i' i.!a.JioHB.,I\eJiillhix: ~ B_oipa6oTaBml1x Cabn·" 
pecypc HaKoni1TeJ:tei1 HMJI E3CM -o 11 HMJI E3CM-4. Hcxo,rvi '113 $Tore, 
pa3pa6oTaHhl aniiapaTypa wMaTeMaTI1trecKoe. o6ecxl'etieime ~ no3BOJIRIOirjl1e. 
3arii1CNBaTh 11ffiPopMaql1v Ha HMJI EC-50I2 B CTaH,l\apTe EC-3~1 11 B MO,l\11-· 
tjJ11q11p0BaHHOM tjlopMil.Te COOTBeTCTBYx>Iljei1 3.BM. Ha E3CM-6 I6ycTpotlCTB 
EC~50!2·nO,l\IorDt:IeHbl B 5-oe HaripaMeHI1e Y.BY E3C!d-6 l:repe3 .I\Ba-O,l\11..:: 
HaKOBhiX :cneqi1MhHO paapa6oTaHlihlx: · KC>HTpoJIJiepa R5n/1f/ Ka~u.ii H3 Ko

TOpb!X MOJKeT pa6oTaTb c 8-MbrO"Hrutori~TeJIRMH. ·flp11 3TOM. ace I6 iiaKo
rii1TeJieli HMJI E3CM-6 BKiivt:~eHb! i:i;'o:..oe HanpaBJieHI1e Y.BY E3CM-6;' 

B c;ryqa:mc, KOr.I\a 'Tpe6yeTcR' 6blcTphlii aHaJHi3 ai<criepHMeHT~i,~hiX 
,J:\aHH~ Ha 6oJihml1x 3BM, a.·.TaKJKe 'A;r.ii no,l\KRDt:IeHI1R cTaHql1i'l B!'JO.I\a~Bbi
BO.I\a 11 8flM•koHqeHTpaTOpOB, ,l\JIR nepe,l\at:!lt.,l\aHHb!X 11CriO~b3jiDTCR JII1-
HI111 CBR311. · ,L\JI.F! 3TI1x' qe;reii Ha SBM · BSCM-6 pa.3pA6oTaH 11 pean1130BaH · 
KaHM ciiR:311 Ha·6a3e 7.:..ro 6blcTporci:>HanpaBJieHI1R Y.BY, pa3pado~ami 
KaHMb!' CBR311 Ha COOTBeTCTBYJOiljliX SB'd!'· a TaKJKe:' annapaTypa 'np11eMa
nepe,l\atii1 ,l\aHHb!X. flo 3TI1M pa3pa6oTKaM 6wia peMI130BaHa 11 ,l\JII1TeJib
Hoe BpeMR u"ci:IoJib30BMacb CBR3h SBM BSCM-6 .c BSCM-4- 2 mT., 
MliHcK-2;• y,n;a;reliHhlMH CTaHq11RMI1 BBO,l\a..:Bb!BO.I\a Ha 6aae 8BM TPA-IOOI. 
B Hac'rofllljee apeMR Ha JII1HMH c BaCM-6 pa6oTavT .I\Be aBM M-6000 11 
EC_:.IOIO. . .. c1 •• .. · ' '•· 

OcHOBHb!e· peay~hTaTb! 
. Pa6oTbl, 113JIOJKeHHt.~e B ,l\11CCepTa~l1, o6ecnet:II1R11 C03,l\aHI1e MOiljHO-

• "\. • ;> ~ 

ro _113Mepi1Te~bHO-Bblt:!I1CJII1TeJibHOrO KOMnJieKCa,_KOTOpb!ii npe,n;OcTa.BJIR8T 
Heo6xo.n;mme Bblt:!I1CJI.I1TeJihHble pecypcbl MR pemeHHR: mHpoKo~o Kpyra 
3B,qat:I npH npoBe,n;eHI111 tfJH311t:IeCKHX HCCJIB,D;OBaHHH B :ollirn. . '.· ' ., ... 

OcHOBHb!MH ·pe3yJihTaTaMI1 .fiBJimoTc.fl:: · · . '·, . 
~' ' . ,~ • ' • - t. •. --~- j 

I. Coa,l\aHHe Ha 6aae 8BM CDC-5500 H BSCM-6 qeHTPMb.J:IOro 
B!lt:{HCJIHT8JibHOrO KOMnJI8KCa ripOH3BO,ll;HTeJibHOCTbD OKOJIO Tpex MHJIJIHO-
HOB onepaqH!i B CBKYH,IIY. , . 

2. lloBblmeH11e Ha,qeJKHoCTI1 11 npOH3BO,J:\11TeJihHocTH SBM E3CM~6 ny
TeM ·ee ocHalljeHHR .n;onoJIHHTeJihHoli onepaTI1BHoli naMRThD, n~ThD Ha 
MarHI1THWc ,D;I1CKax, a TaKJKe Ha,n;eJKHb!MI1 11 6o.Jiee 6biCTpblMH JCTpOHCTBa-. 
MH BBO,n;a-Bb!BO,n;a. . ..... 

· 3. Paapa6oTKa H coa,l\aHI1e K~Ma CBR311, o6ecnet:II1Bruolllero i5t.~cT-, ... 
Phli\. o6MeH 11HtjlopMa~en MeJK,Jzy E3CM-6 11 8BM 113Mepi1TeirhHb!X qeHTpoB. 

1' 4: 0cH~eHI1e 3BM l.{BK l1 H3Mep11TeJihHb!X qeHTpoa.cTaMapTHb!MH . 
C8Mlt,l\OpOJKetiHb!M11 (CDC-508) 11 ,l\eBRTlt,l\OpOJKetiHb!MI1 (EC-50I2) .. HaKOriH-~ · 
TeJIRMH Ha MarHI1THOii JieHTe 11 o6ecriet:IeH11e C HX riOMOIIlbiD B03MOJKHOCTI1 
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o"6MeHa 11H~OpMB.ql1ei'! ·MeJK,Jzy 8BM l1BK Ol1ffi1 H · ,n;pyrHMH COBeTCKHMI1 11 
aapy6eJ!ilib!Mii qeHTpaMH. · · :. ' . . •· .. 

5 .. 0CHalljeHI1e aBM UBi{ : Tep'I.!H!ia;ra.Mil: ! ~· TepM11HaJibHb!MH CTaHql1m.rn' 
o6ecnetii1BaDiljl1~ pelKHM ,l\I1MOrOBOro B~aHMO,l\eHCTBI1R.riORb30BaTeJiei1 
c 3BM. . -' 

flo TeMe 811CCepTagl111 ony6JI~KOBaHH CJieiyro~~e pa60TH: . . 

I. H.H.roBopyH, A.A.Rap;roa, M.r.Me~epRKoB, B.H.iloJIRKbB, H.H.qy;r
KOB, B.ll.ill11p11KoB, C.A.me;rea. Bb!ti~CJII1TeJihHblii KOMnJieKc OaRH 11 
nepcneKTHBu.ero pa3BI1T11R. B KH."Bb!COKI1e aHepr111111 3JieMeHTap-_ 
Hble qacTI1~". Tpy,l\bl 3-ro MeJK,n;yHapo,n;Horo CI1Mn0311JMa B. r.CltHae, 
CPP. I973 ro.zt. OH.ffil,J.(I ,2-7781 ,.Qy6Ha, 1973 ,cTp.465-479. 

2. B.B.clie.ztopHH, C.A.l.lleJieB. CocTORHI1e 11 TeH,n;eHql111 paaB11TI1RCI1CTe
Mbl B!lt:{I1CJII1TeJihHb!X MamHH B OaRH. B _KH."MeJK,n;yHapO,l\HaR mKoJia no 
BOripOCaM 11CriOJib30BaHI1R 3BM B fl,l\BpHb!X 11CCJie,l\OBaHI1RX11

, TamKeHT, 
I974 r., Ollilli, ,niO,Il-8450, CT})._?-20. 

3. H.H.roBOPYH> A.A.Kap;roa, M.r .MelllepRKOB, B.H.lloJIRKOB, H.IL qy;r
KOB, B.Il.illHp11KOB, C.A.l.lleJieB. Bb1t:!HCJII1TeJibHblii KOMnJieKc 06oe,l\~

HeHHoro 11HCTI1TyTa MepHb!X ~ccJie,l\oaaH11ii·11 nepcneKTHBhl ero pa3-
~11TI1R. JKypHM "ABTOMaTI1Ka 11 Bblt:!I1CJII1TeJibHaR TexH11Ka", .NO 6, 
113,!\-BO "311HliTHe", PHra, I974 •. 

4. H.H.roBopJH, A.A.Kap;ros, M.r.Me~epRKoB, B.il.illHp11KOB, C.A.l.lle
JieB. 0CHOBHble HanpaBJieHI1fl pa3B11TI1R qeHTpaJibHOrO Bblt:!I1CJII1TeJib-. 
Horo KOMnJieKca OaRH. MaTepl1aJibl coBelllaHI1R "ilpo6JieMbl noBblilleH11R 
atfJtfleKTI1BHOCTI1 B3CM-6", C811 CO AH CCCP, I976, 'cTp.II5-I23. 

5. B.E.AHI1XOBCKI1i'l, C.A.l.lleJieB. Cl1cTeMa KOJIJieKTI1BHoro riOJib3osaHI1R 
Ha 6aae 3BM BSCM-6. OaRH, .II-I0947, ,ny6Ha, I977. 

6. B.E.AHHXOBCKI1ii, C.A.Aq,aHacbeB, ·A.A.CeMeHOB, C.A.l.lleJieB. 
EC-IOIO - KoHqeHTpaTop TepMHHMOB ,n;JIR BSCM-6. YcTponcTBO 
CBR311 EC-IOIO c BSCM-6, nepe,n;aqa ,l\aHHb!X. Ollflll, II-II442, 
,ny6Ha, I978. -

7. A.cli.B11Horpa,n;oB, B.H.llepBymoB, B.H.CaMoi'!JIOB, H.H.qyJIKOB, 
C.A.l.lleJiee. CTaH,l\apTHble HaKOrii1TeJII1 Ha MarHI1THon JieHTe Ha 8BM 
BSCM-4 B tjlopMaTe aani1C11/Bocnpoi13Be,l\eH11R EC 3BM. "YnpaBJIRIOIIll1e 
CI1CTeMbl 11 Malttl1ijbl11

, .NO 3, I975 r., CTp. 54-64. 
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8. B.A.lliiB,IJ,HMJ.Ipoa, A •. ~.BJ.IHorpa,IJ,OB, B.H.IIepaymoa, B.H.CaMot\JIOB, 
r .A.CyxoMJIJ.IHOB, B.A.L\IiTYJibCKJ.Ill, B.H. llJ.IBKJ.IH, H.H.,llyJIKOB, 
C.A.ll{eJiea. HcnoJib30BaHJ.Ie HaKonJ.ITe-Jieti Ha Mai'HJ.ITHOil JieHTe TJ.IUa 
EC.,-50!2 a MO,IJ,mpa~poBaHHOM ¢opMaTe san11c11 Ha 3~ B3CM-4. 
OHHH, II-7797, ~6Ha, !974. 

9. A.~.BnHorpa,IJ,OB, B.H.llepaymoa, B.H.CaMoilJioa, H.H.llyJIKOB, 
C.A.ll{eJieB. llporpaMMa npoaepKJ.I KOMUJieKca 3BM B3CM-4+EC-50!2 
B ljlopi!aTe EC 3R\t OH.ffii," II7 8I73, ~6Ha, !974. _ . 

IO. B.E.AHJ.IxoacKJ.Iil, A.B.rycea~ H.A.EMeJIJ.IH, H.H.CJ.IJIJ.IH, B.B.~e.no

p11H, B.ll.illJ.IpJ.IKOB, H.H.llyJIKOB, C.A.ll{eJieB. 06~11e np11H~J.In~ 
·. llO,IJ,KJiroqeHJ.Ifl 11 11CllOJib30BaHI1fl HaKOllJ.ITeJiet\ Ha Mai'HJ.ITHOt\ ~eHTe 

EC-50!2 Ha 3BM B3CM-6. OHHH, II-8427, ~6Ha, !974. 

II. B.E.AHJ.IXOBCKJ.Iil, 'B.B.~6J.IHIII1K, H.A.EMeJIJ.IH, B.ll.KpeToria, 
JI. C.OHJ.I~eHKo, •B. B.<I>e.nop11H, C.A.ll{eJieB •. YcTpoiicTBa conpmKeHJ.Ifl · 
HaKonJ.ITeJieil Ha Mai'HJ.ITHOtl JieHTe EC-50!2 c 3BM B3CM-6 (K5H)'. 
OHHH, II-8595, ~6Ha, !975. 

!2. A.B.fycea, li.A.EMeJIJ.IH, A.A.KapJioa, B.B.<11e.nop11H, H.H.llyJIKOB, 
C.A.~eJiea. I1p11H~I1nhl opraHJ.Isa~J.IJ.I CBfl311 Me~ 3BM B~J.ICJIJ.ITeJib
Horo KOMnJieKca J.I KaHaJI CBfl311 B3Q~-6 c nep111jlep11ilHb~l1 8BM. 
owm, II-4200, )ly6Ha, !968. • 

PyJ<OIU1Cb llOCTYllHJia n 113,IJ,8TCJILCKlU1 OT,IJ,CJI 
I4 ljleapa;ur I980 ro.na. 
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