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BonKoB B.l1., KynaKoB 11.11., CMapaos B.A. 11 - 10024 
Opraa~taauaH CBH3H SBM EC-1010 c AHcnnell:aoll: cTaauaell: 

f.ll-71 

0nHCbiB810TCSI annapaTypHbl8 H nporpaMMHbie CpeACTB8 COllpH)KSHHSI 
SBM EC-1010 c AHcnnell:aoll: cTaauaelt f.ll-71, coaAaaaoll: aa 6aae SBM 
BT-1010E. YKa3b!BaeTcH aa B03MOiKHOCTb opraaaaoaaTb onepaTaaaoe saay
anbaoe npeAcTaaneaae aa aKpaae rpa~a~ecKoro AacnneH f.ll-71 aa~pMaUHH 
o npoueccax ycKopeHHH ~acTHU H BbiBOAa ny~Ka aa cuaxpo~aaoTpoae. Peanu
aoaaaa B03MO)KH0CTb pa60Tbl CO CBSTOBblM nepOM, C llOMOlllbiO KOTOpOI'O one 
paTOp MO)KeT 38):18B8Tb KOM8Hllbl 0 BbiBOAe paanH~HbiX H306p8)1(8HHll: Ha 9Kp8H 
AHCnneH, CKOpOCTb 06MeHa ASHHbiMH M8)KJ:IY ABYMH SBM COCTaBnHeT 30K 6ali:TI 

B C8KYHAY• 

Pa6oTa Bbmonaeaa B na6opaTOPHH Bb!COKHX aaeprull: 011.HI1. 

flpenpHHT 06beAHHeHHOrO HHCTHTyTa HAepHNX HCC~eAOBaHHH 

~y6Ha 1976 

<C) 1976 06l>eOUHeHH .. IU UHCJIUJIYJI JIOepH .. IX UCCAe006QHUU ,4y6Ha 

1. BBEL1EHI1E 

B pa6oTe onHCbiBSIOTCSI annapaTypHbie H nporpaMMHbie 
cpeACTBa conpSI>KeHHSI 3BM EC-1010 /1/ c AHcnnei!:aoit 
CTSHUHeH f.ll-71, C03A8HHOH Ha 6aae 3BM BT-10105/2/ 
(CMo pH C, 1), 38M EC-1010 HCnonb3yeTCSI HS CHHXpolfJa-
30TpOHe OIHU1 AnSI uenei!: c6opa H HaKonneHHSI AaHHbiX o 
npoueccax ycKopeHHSI qacTHU H BbiBOAa ny'IKa. LlnSI onepa
THBHoro BH3yanbHOI'O npeACTaBneHHSI HH$OpM8UHH 06 9THX 
npoueccax npHMeHSieTCSI rpa$H'IeCKHH AHcnnei!: fLl-71. 
B paMKSX AHCnnei!:aoi!: cTaHUHH 3BM BT-10105 He MO>KeT 
npHMeHSIT bCSI AnSI c6opa H HSKOnneHHSI ASHHbiX B KS'IeCTBe 
OCHOBHOI'O npoueccopa, TSK KSK HMeeT He60nbWOe 6biCTpo
AeHCTBHe H ManyiO eMKOCTb 03Y. B fla6opaTopHH BbiCOKHX 
aaeprHi!: Ol1Hl1 6binO paapa6oTaHo ycTpoi!:crso conpSI>KeHHSI 
3BM EC-1010 H 3BM BT-10105, c noMOWbiO KOToporo 
Tpe6yeMaSI HH$opMaUHSI nepeAaeTCSI B 03Y 3BM BT-10105, 
8 38TeM BblCBe'IHBSeTCSI HS 9Kp8He AHCnneSI f Ll-71. 

2. 0Dl1CAHI1E 4>YHKUl10HAflbHOI1 5flOK-CXEMbl 

YCTPOI1CTBA CBH3l1 

Ha pH c. 2 npeACTasneaa !fJyHKUHOHanbHSSI 6noK-cXeMa 
ycTpoi!:crsa CBSI3H 3BM EC-1010 H 3BM BT-10105. Ha 
9TOH CXeMe MO>KHO BbiAenHTb cneAyiOUIHe OCHOBHbie yanbi: 

- BocbMHpaapSI.llHbiH napannenbHbiH perHcTp I , KOTo
pbiH npeAH83HS'IeH AnSI nepeAS'IH 6ai!:Ta ASHHbiX H3 38M 

BT-10105 B 3BM EC-1010. 
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PHe. 2. <f>yHKUHOHanbHaSI 6noK-exeMa yeTpoii:eTaa eonpSI)Ke
HHSI 3BM EC-1010 H 3BM BT-1010E. 

- BoebMHpaapSillHhrii: napannenbHhiii: perHeTp 
pbrii: npenaa~aaqea nnSI nepenaqH 6aii:Ta naHHhiX 
EC-1010 B 3BM BT-1010E • 

ll , KOTo
H3 3BM 

- CxeMa o6pa6oTKH eHrHanoB npephiBaHHSI paooThi 3BM 

EC-1010. 
- CxeMa o6pa6oTKH eHraanoa npephrBaHHSI paooThi 3BM 

BT-1010B. 
- CxeMa, BhrpaoaThrBaromaSI eHraanhr ynpaaneHHSI 

poii:eTBOM eonpSI)KeHHSI oT 3BM EC-1010. 
- CxeMa, BhipaoaTbrBaromaSI eHrHanhr ynpaaneHHSI 

poii:eTBOM eonpSI)KeHHSI oT 3BM BT-1010E. 
- TpHrrep F , eoeTOSIHHe KOToporo onpenenSieT 

HOCTb yeTpoii:eTB8 eonpSI)KeHHSI K nepenaqe ll8HHhiXo 

yeT-

yeT-

rOTOB-
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fu 38M EC-1010 KOMaHJJ.bi ynpasneHHSl pa6oToil: ycT
poil:crsa CBSI3H JJ.BYX 38M npOXOJJ.SlT nHWb B npucyTCTBHH 
a.JJ.peca AD13. B 3BM EC-1010 Bbipa6aTbiBaiOTCSl €ne.JJ.yiO
IUHe CHraanbi ynpasneaust: 

- KoMaana RD, ocywecrsnstiOIUast nepena'ly 6aii:Ta 
.JJ.8HHbiX H3 perucTpa l B aKKyMynstrop A EC-1010. 
RD=LEOO. AD13. 

- KoMaH.JJ.a RF, ocymecTsnstiOIUast nepe.JJ.a'ly cocTOSIHHSl 
Tpurrepa F a aynesoil: pa3pstJJ. aKKyMynstTopa A EC-1010. 
RF = LE01 • AD13 . 

- K OMaH.JJ.a WD, ocymecrsnst IOIUast nepenaqy 6aii:Ta 
.JJ.8HHbiX H3 aKKYMYnstropa A EC-1010 B perncTp II • 
WD = ECOO • AD13. 

- KoMaHJJ.a ITK, ycTaaasnusaiOIUast 3anpoc aa npepbi
saaue pa6oTbi BT-1010B. ITK = EC01· AD13. 

B oTaeT Ha npoxo*.JJ.eHHe scex KOMaH.JJ. B 3BM 
EC- 1010 nepenaercst curaan ADES = RD+ RF + WD+ ITK. 

nocne Bbmonaeanst KOMaH.JJ. RD H WD Tpurrep roTos
HOCTH F npHHHM8eT COCTOSIHHe Q.F "' 0 , a 3TO 03H8'1aeT 
.JJ.nst 3BM BT-1010E rorosaocTb naHHbiX B perHcTpe II 
unu roTOBHOCTb perHcTpa I K npHeMy 6ail:ra .JJ.aHHbiX. 

KoMaH.JJ.bi ynpasneaust pa6oroil: ycTpoil:cTsa conpst*eHHSl 
or 3BM BT-1010E npoxoJJ.stT npu aanH'IHH aa wuaax 
ADO -:-AD7 anpecaoro KOJJ.a AD= 00100010. 3To cnenyiO

IUHe KOM8HIJ.bi: 

- KoMaana AERVL, ocymecrsnstiOIUast nepe.JJ.a'ly 6aii:Ta 
JJ.aHHbiX H3 perucrpa II aa WHHbi DO-:- D7 3BM BT-1010B. 
AERVL=AD· COM· DAIT. 

- KoMaHJJ.a AERVP, ocyruecTsnstiOIUast 3anucb 6aii:Ta 
JJ.BHHbiX B perHcTp I c WHH DO-:-D7. AERVP=AD··COM. ESC. 

- KoMaana ESCIT, ycTaHasnusaiOIUast 3anpoc Ha npe-
pbiBaHHe pa6oTbi EC-1010. ESCIT =AD· COM· ESC, r.JJ.e 
COM=00001000 - KOJJ. KOMaHJJ.bi, aaxonstmHii:Cst Ha wuaax 
AD8-:-AD15 • 

- KoMaana ET~ ocymecrsnstiOIUast nepenaqy cocrostHHSl 
TpHrrepa Faa wuay ET 3BM BT-1010E. ET=AD-COM-DAIT. 

no KOMaane CERV= ECSX·LIT-DPI ocymecrsnsteTcst ne-
peJJ.a'la anpeca npepbiBBHHSI aa WHHbi DO-:- D7 npH nostsneHHH 
aa wuaax ADO-:- AD7 <f>HKTHBHoro anpecaoro KOJJ.a ECSX = 
=00010001 (eM. puc. 3). Curaan DFSL =CERV+ (AERVL+ 
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+ AERVP + .EXCIT + ET>·DFS stsnsteTcst nnst 38M 8T-1010B 
OTBeTOM H8 BOOpOC 0 npaBHnbHOCTH npOXO*JJ.eHHSl KOM8HJJ. 
K anpecyeMOMY ycTpoAcrsy. no curaany SF= AERVL+ AERVP 
rpurrep F ycraaasnusaeTcst a nono*eaue Q.F = 1, 'ITO 
stsnsteTCSl curaanoM rorosaocTH 8T-1010B nnst EC-1010. 

OPI 
s 

b I IC Ql "", I I b , ., C£RV 

b 1 • DPO 

DST >-> ---+---~ 

'k> 1 I .. IJIT2 
I1'K > ' l/ 

ESCX ____________ ____J 

PHc. 3. CxeMa, npenHa3Ha'leHH8Sl nnst o6pa6oTKH curaanos 
npepbiB8HHSl pa6oTbi 3BM BT-1010E. 

3. OnHCAHHE PABOT~ YCTPOHCTBA 
COnPR>KEHH51 

Paaee Y*e nonpo6ao paccMarpusancst npouecc o6Meaa 
JJ.BHHbiMH Me*AY 3BM EC-1010 H saemHHM ycTpoil:crsoM/3/. 

nepenaqa 6ail:ra naHHbiX H3 perHcTpa II aa WHHbi 
DO-:- D7 ocymecrsnsteTcst no KOMaane ssona ECY. npu 
aToM B aKKYMYnstrope A 8T-1010E aaxonurcst KOJJ. anpeca 
ycrpoitcrsa conpst*eHHSl AD= 00100010, a B aKKyMynstTo-
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pe B - KOll BhrnonasreMo:if I!JyHKUHH COM • TipH Bhrnonae-
HHH KOMaHllhi ECY nosransreTesr eHrHan DAIT H c HeKoTo
po:if Ganep)KKOH- eHrHan DFS (eM. pHe.4a). B oTBeT 
yeTpo:ifeTao eonpsr)KeHHsr Bhipa6aThmaeT eHrHan AERVL , 
KOTOph!H SIBJlSieTeSI pa3peiiieHH8M nepellS'iH eonep)KHMOI'O 
perHeTpa II aa IIIHHhi ,DO+D7. Tioene BhinOJlHeHHSI KOMSHllhi 
ECY a srqe:ifKe e anpeeoM Y aaxonHTesr nepenaHHhiH 
6a:ifT ll8HHhiX. 

3anHeb 6a:ifTa naHHhiX B perHeTp I oeyrneeTBJlSieTesr no 
KOMaHAe BhiBona SCY. B aToM cnyqae eonep)KHMOe aKKy
MYJlSITopoa A H E TO )Ke eaMoe, 'ITO H npH BhinOJlHeHHH 
KOM8Hllhl BBO]la. TipH BhinOJlH8HHH KOM8Hllhl BhiBOll8 nOSIB
JlSieTesr eHrHan ESC H e HeKoTopo:if Ganep)KKO:if - eHrHan 
DFS (eM. pH e. 4 6). B oTaeT yeTpoA:eTBO conpsr)KeHHSI 

u 

DIIr l I I 1 

DFJ I I .t 
r r 

DFSL ~--------+---~--------t 
AE/Wl, r-------------t=========~t 
QF ~------------~----------------t 

a) 

~ I I . , 

:p~ f I :: 
QF 

ESC 

OFS 

~----------~---------------: 

dj 

PHe. 4, BpeMeHHhie nHarpaMMhi nepenatiH 6a:ifTa naHHhiX 
(a) H3 EC-1010 B BT-1010E, (6) H3 BT-1010E a EC-1010. 
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Bhipa6aThiBaeT CHrHan AERVP, no KOTopoMy 6a:ifT naHHhiX 
e IIIHH DO+D7 nepeaoeHTesr a perHeTp I . Tioene Bhmon-
HeHHSI KOMSHllhl SCY B perHeTpe I HaXOllHTesr 6a:HT 
ll8HHhiX H3 Sl'i8HKH e 8ApeeoM Y. 

TipephiBaHHe pa60Thi 3BM BT-1010E MO)KeT 6hiTb Bhi3-
BaHo HellOJlH8HHeM eOOTBeTCTBYIOIIleH nporpaMMhl B 
EC-1010, KoTopasr reaepHpyeT eHrHan ITK (eM.pHe.3). 
no eHrHany ITK yeTaHaBJlHBSIOTesr B eoeTOSIHHe "enHHH
ua" llB8 TpHrrepa: DIT2 H LIT • nnsr onpeneneHHSI BHeiii
Hero yeTpOHeTaa, KOTOpoe GanpaiiiHBaeT npephiBSHHe, 38M 
BT-1010E BhmonasreT KOMaHAY ECY (eoAep)KHMOe aKKy
MYJlSITopa A = 00010001), no KOTopo:if Bhipa6aThiBaeTest 
eHrHan ECSX. EenH B yeTpo:ifeTBO eonpSI)KeHHSI BMecTe e 
eHraanoM ECSX npHXOllHT eHrHan DPI, To aTo yeTpo:ifeTao 
HM88T HSHBhieiiiHH npHOpHTeT, 8 OTBeT yeTpoil:eTBO eonpst
)1(8HHSI Bhipa6aThiBaeT eHrHan CERV (eM. pH e. 5), no nepen
HeMy I!JpoHTy KOTOporo e6p8ChiBaeTeSI B eoeTOSIHHe "HOJlb" 
TpHrrep DIT2. TpHrrep LIT c6pachiBaeTest B "0" no 
GanHeMy I!JpoHTy CHraana DPI, 'iTO o6ecnetiHaaeT Ganpeme
HHe npoxo)KneHHSI CHraana DPO K npyrHM BHeiiiHHM yeTpoil:-
CTBSM. 

u 

JTK h r 
I ' I l t 

DIT21 
j" 

uri i ~· ~~====--+-------------~- I i 

ECSX 

I 
I I _t 

J : : I t 

D~ t 

DF,Sl~': .t 

CERV~l .t: 

OPI~- t 

OPO ~ t 

PHc. 5. BpeMeHHhie llHarpaMMhi o6pa6oTKH CHrHana npe

phiBSHHSI pa6oThi 38M BT-1010E. 
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4. OTII1CAHI1E PABOTbl TIPOfPAMMHOfO 
CO TIP .S:DKEHI1 H nBYX 3BM 

CKcTeMa nporpaMMHoro conpSI>KeHIISI 3BM cpyHKUHOHH
pyeT cneAYIOIIlHM o6pa3oM. B Ha"'ane pa6oTbi nporpaMMa
MOHIITOp, ynpasnSIIOIIlSSI pa6oToA nporpaMM 3BM EC-1010, 
Bbi3biBaeT noAnporpaMMY, KOTopaSI c6pacbiBaeT Tp11rrep F 
H pa3pewaeT npOXO>K]leHHe CHI'Hana npepblBSHHSI B 38M 
EC-1010 aa yposae 18. 3aTeM 3anycKaeTCSI noAnporpaMMa 
BbiBOAa HHcpopMaUHH, nepeJlaiOIIlSSI B 3BM BT-1010B coso
KynHOCTb KOM8HAHbiX CIIMBOnOB 0 KOT0p8SI BblCBe"'HB8eTCSI B 
HH>KHeA "18CTH 9Kp8H8 rpacpH"'eCKOI'O AHCnneSI. B ASnbHeAweM 
ynpasneHHe CIICTeMOH nporp8MM npOII3BOAHTCSI onepaTOpOM 
c noMOIIlbiO cseTosoro nepa. B cooTseTCTBHH c aa6opoM 
KOM8HAHbiX CHMBOnOB, yK838HHblX onepaTOpOM H nepeASH
HblX B 3BM EC-1010, nocneAHSISI BbiBOAHT B 3BM 
BT-1010B aeo6xoAHMYIO HHcpopMaUHIO, KOTopaSI BbiCBe"'HBa
eTCSI B rpacpH"'eCKOH cpopMe H8 9Kp8He AHCnneSI. 

Ha pH c. 6 noKa3aHa 6noK-CXeMa nporpaMM o6cny>KH
saHHSI nepeAa"'H ASHHbiX H3 3BM EC-1010 B 3BM 
BT-1010B. KaK BHAHO H3 6noK-cXeMbi, ASHHbie nepeAaiOTCSI 
rpynnaMH, COCTOSIIIlHMH 113 3-x 6aHTOBo TiepBbie AB8 6aHT8 
o6pa3yiOT 8Apec, no KOTOpOMY nporpaMM8 BBOA8 38M 
BT-1010B pa3MemaeT B 03Y TpeTHH, HHcpopMaUHOHHbiH 
6aAT. TiepeA nepeAa"'eA rpynnbr 6aAToB noAnporpaMMa 
BbiBOJla 3BM EC-1010 reaepHpyeT CHrHan npepbiBaHHSI 2-ro 
Knacca AnSI 3BM BT-1010B. TipH noSisneHHH CHrHana npe
pbiBSHHSI no]lnporpaMM8 BBOA8 yCT8H8BnHB8eT B COCTOSIHHe 
"eAHHHua" TpHrrep F , "'eM CHI'HanH3HpyeT 3BM EC-1010 
o roTOBHOCTH K npueMy ASHHbiX. CHHXpOHH38UHSI nepeAa"'H 

ocymecTsnSieTCSI TpHrrepoM F. 
BnoK-cXeMa pa6oTbi nporpaMM nepellS"'H HHcpopMaUHH H3 

3BM BT-1010B B 3BM EC-1010 H3o6pa>KeHa aa pH c. 7. 
Curaan npepbiBSHHSI oT cseTosoro nepa 3anycKaeT npo
rpaMMY npepbrsaHHSI 1-ro Knacca 3BM BT-1010B, KOTopaSI 
OCyllleCTBnSieT npueM llBYX 6ai\TOB HH$OpM8UHH, xapaKTepH-
3YIOIIleH YK838HHbiH onepaTOpOM KOM8HilHbiA CHMBOn, reHe
pupyeT CHraan npepbiBaHHSI AnSI 3BM EC-1010 no ypoBHIO 

10 

EC/010 8i/Oi05 

PHc. 6. BnoK-cxeMa nporpaMM o6cny>KHB8HHSI nepeAS"'H 
.ll8HHbiX H3 3BM EC-1010 B 3BM BT-1010B. 

18, nocne "'ero BbiBOAHT B 3BM EC-1010 npHHSITyiO oT 
CBeTOBOI'O nepa HHcpOpMSUHIOo 

TiporpaMMa BBOAa AaHHbiX B 3BM EC-1010 Ha ocaosa
HHH npHHSITOH HHcpOpMSUHH cpopMHpyeT COOTBeTCTBYIOIIlYIO 
KOMaa.ay, nepeAaeT ee MOHHTopy, nocne qero Ae3aKTHBHpy
eT 18 yposeHb npepbiBSHH.Sl. 

CKopOCTb o6MeHa ASHHbiMH Me)I(AY 3BM B ODHCSHHOM 
Bblllle pe>KHMe COCTSBn.SleT 30 K6ai\r/c. 
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Bi!OIOE ECIOfO 

PHc. 7. BnoK-cXeMa nporpaMM o6cny}!{HBaHHSI nepena'lH 

naHHhiX H3 3BJ'•\ BT-1010B a 3BM EC-1010. 

5. 3AK1ll01.JEHI1E 
Ilocne peanHaaUHH conpsr}!{eHHSI 3BM EC-1010 c JJ.HC

nnei:i:aoi:i: cTaHIIHeH f ll-71 6hinH npoaeneHhl pa60'!He ceaHCbl 
aa caaxpo¢aaoTpoae, a npouecce KOTOpbiX aa aKpaH JJ.HC
nnesr B rpa<\Ja'leCKOH <\JopMe Bb!BOJll1nacb HH<\JOpMaUHSI 0 npo
<\JHnSIX ny'!Ka a KaHane Menneaaoro Bhiaona I 4/ (eM. p a c.8). 

B aaKmo'leHHe aaTophi C'lHTaiOT caOH:\.1 npHSITHhiM nonroM 
Bhipa3HTb 6naronapaocTb 3a noMOlllb B pa6oTe B.ll.THTOBY. 

12 

PHc. 8. l1ao6pa}!{eHHe npo¢Hnei:i: ny'!Ka npH MenneHHOM Bbi
aone. 
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PyKOfiHCb nocTynH.na B H3llaTenbCKHi:i: oTJlen 
10 8BI'YCT8 1976 I'Oll8o 

HeT ~H npo6e~oa a Bamei 6H6~HoTeKe? 
8111 MOllteTe noJiy'IHTh no noqTe nepeiDICJteHHhle HHllte KHHrH, 

ecJIH OHM He 6bi.JIH 3aK838Hbl paHee. 

16·4888 ~03HMeTpBA H3nyqeaai B ~B3BKa 3&· 
lllBTbl YCKOpBTenei 3&plDKeHBbiX qac· 
THU. ~y6aa, 1969. 

~I0·6I42 Tpy)l.bl MelK.D.YH&pO)I.HOro CBMn03BYM& 
no BOnpoC&M &BTOM&TB3&UBH o6pa60T· 
KB )I.&HHbiX C ny3blpbKOBbiX B BCKpOBbiX 
K&Mep. ~y6Ha, 1971. 

~13·62IO Tpy.D.w VI MelK.D.yHapo.D.Horo CBMDO· 
3BYM& no A.D.epaoi 3neKTpOHHKe. Bap
waaa, I97l. 

~I-6349 Tpy.D.bl IV MelK.D.YH&PO.D.HOi KOH~pea· 
UHB no ~H3HKe BbiCOKHX 3HeprBB H 
CTpyKType A)l.pa. ~y6Ha, I97l. 

P2-6762 P.M.Myp&.D.AH. ABTOMO.D.enbHOCTb B 
BHK1D03HBHbiX pe&KUHAX. JleKUHA, npo· 
qayaaaas aa WKon.: MonO.D.biX yqeawx 
no ~H3HKe BbiCOKBX 3Heprai. CyxyMH, 
I972. 

~-6840 MaTepaanw I I MelK.D.YH&PO.D.HOro CHM· 
no3HyMa no ~H3HKe BbiCOKHX 3HeprHB 
a 3neM-eHTapawx qacTHU. WTp6cKe 
nne co, 'ICCP, I972. 

I3-7I54 ITponopuaoaanbHble KaMepw. ~y6aa, 
I973. 

~2-716I HenoKanbHble, aenaaeiawe H aepeaop-
MHpyeMwe TeopHH nons. AnywTa, 
I973. 

~1,2·7411 rny60KOHeynpyrHe H MHOlKeCTBeHHble 
npoueccw. ~y6aa, I973. 

~I3·76I6 Tpy.D.bl VII MelK.D.YH&PO.D.Horo CHMno-
3HyMa no A)l.epaoi 3DeKTpOHHKe. Jiy)l.a• 
newT, I973. 

PI,2·7642 Tpy.D.bl MelK.D.YH&PO.D.HOi WKODbl Mono· 
)l.biX yqeHbiX no ~H3HKe BbiCOKHX 3Hep· 
rai. roMenb, I973. 

~10-7707 CoaeutaHHe no nporpaMMBpoaaHBJO H 
M&TeM&THqeCKHM MeTO)I.&M peweHHA 
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