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AHocos 9.H. H ap. 11 - 12285 

fpa<j>K'IeCKKe ycrpoilcrsa Ha nHHKK c 39M EC-1010 " 'HaHpe-2' 

OnHCaHbl rpa<j>onocrpoKrenb Ha 6aae crena LlPn-2 " CKCTeMa CB!I3H 
rpa<j>onocrpo~<reneii LlPn-2 H L1Pn-3M an" pa6oThl c 39M EC-1010 
H 'HaHpH-2'. npouecc noc rpoeHH!I rpa<j>HKOB ynpasn!leTC!I cneuHanbHOA 
nporpaMMOH OT 39M. fpa<j>HK MO>KeT Bbl'lep'IMBaTbC!I B BHae cnnOWHOA 
nHHHH HllH roqeK C l'e p >K HRMH p83HbiX UBeTOB, nporpaMMHO•ynpaanSieMbiX 

or 39M. fpa<j>on oc rpoHrenb npeaHaana'leH an!! nocrpoeHH!I rpa<)>HKOB <j>yHK
UHA F(x. y)=O ua nnocKOCTH s np!!MoyronbHOli CHCTeMe xoopaHHaT c Max
CHManbHbiM paaMepoM pa6o'lero non!! 400x320 MM H HMeer aneMeHrapHblli 
war no OC!IM X. Y - 0,05 MM, 'laCTOTy 0Tpa60TKH KOMaRa - 2 KfU H K<>
nH'IeCTBO nKwywHX aneMeHTOB - 3. OnKcaHbl asa cnoco6a noaxmo'leHH!I 
rpa<j>onoc rpoHreneA K 39M EC-1010: 'lepea KHTep<j>eAcHyJO xapry EP-15 
H cra Haap TH bi A 6nox YCO 71 960. fpa<j>onocrpoKrenH, noaxnJO'IeHHbie 
x 39M EC-1010 11 'HaKpH-2 ", noxaaanH BbiCOKYJO Haae>KHOCTb B pa6ore. 

Pa6ora BbJnOnHeHa B Jla6opa ropHK HaepHbiX npo6neM OIHIVI. 

Coo6weHKe 06beaHHeHHoro HHCTHTyTa HaepHbiX KccneaosaHKA, Lly6Ha 1979 

Anosnv V.N. e t a t. 

The Plotters C onnected On-Line with ES-1010 
a nd "Nairi-2" C o mputers 

11 - 12285 

A modified DRP-2 plotter and a syst e m connecting the 
DRP-2 and DRP-3 plotters with ES-1010 a nd "Nairi-2" computers 
a r e rlescribed. The process o f plotting is controlled by a special 
program. The plo t (as a continuous line or points) may be clrawn 
with three various col ours by a computer program. The plotter 
is inte nded fo r constructing plots of F(X . Y)=O functions with 
100xJ20 mm maximum size of a plo t area, and have the minimal 
s te p on the X . Y axes of a pprox. 0 .05 mm, the frequency of 
command sequences is a bout 2 kHz . Two methods of connecting 
DRP-2 a nd DRP-3M plotters w ith ES-1010 computer are described!: 
via the EP-15 interface card and the 71960 standard interface 
unit. The DRP-2 and DRP-3M plo tte rs connected with ES-1010 
and "Nairi-2" computers demonstrated a high r e liab ility, 

Th£> investigatio n has been performed a t the Laboratory 
o f Nuclear Problems, JINR. 

Communication of the Joint Institute for Nuclear Researcn. Dubna 1979 

© 1979 06t.e/lttBIJRBWfl ttBCTtlryT Jlll9pRWJC tlCC/19/lOBIJII/lfl Q.y6RIJ 
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llpH BbiiTOnHeHHH Ha 38M ll!HpOKOrO Kpyra 'IHClleHHbiX HCCneAo

BaHHH B03HHKaeT HaCTOJ!TellbHaH He06XOAHMOCTb npeACTaBneHHJI 

peJynLTaToB pactieTOB B rpa¢HtiecKoii ¢opMe. PaHee B 0TAene 

HOBbiX ycKopuTeneii Jla6opaTopHH HAepHbiX npo6neM OIUIM 6htn 

COJAaH rpa¢onocTpOHTenb Ha 6aJe cTona ,[(Pll-3M, nporpaMMHO

ynpasnHeMbiH OT 38M "HaHpH- 2" I L' . COJAaHHbiH AHCKpeTHbiH 

r pa¢onocTpOHTenh Ha 6aJe cTona ,[(Pll- 2 HMeeT MeHbWHH Jne

MeHTapHbiH war , B HeM npaKTHtfeCKH OTCYTCTBYlOT ynpyrHe KOlle-

6a HHJI flHWyll{eH ronOBKH npH BbJ'IeptiHBaHHH rpaclJHKa . HOBbiH rpaclJo

flOC TpOHTem, OCHall{eH flHWyll{eH ronoBKOH C TpeMJI nporpaMMHO

ynpaBnHeMbiMH flHWY!l{HMH 3lleMeHTaMH /rnapHKOBble CTep)t(HH pa3-

llH'IHOJ"O J.lBe Ta, cnel.lHallbHOe ne po AllJI BbJ'Iep'IHBaHHH KpHBOH 

B BRAe TOtfeK H T.A./ . 
B HacTOH!l{eH pa6oTe onucaHbi rpa¢onocTpoHTenh Ha 6aJe cTona 

)J.Pll-2 H CHCTeMa CBJI3H rpaclJonocTpOHTeneH ,[(Pll-3M H ,[(Pll-2 

c 3BM "HaHpu-2" H EC-1010. llpeAYCMOTpeHa nonHaH BJaHMo

JaMeHHeMOCTb o60HX rpaclJonOCTpOHTeneH H onepaTHBHbiH nepeXOA 

Ka)t(AOro Ha CBJ!Jb c 3BM "HaHpH-2" unu EC-1010. 

Ha puc. 1 npeACTasneHa CTPYKTypllaJI cxeMa rpa¢onocTpOHTe

ns, COJAaHHoro Ha 6aJe cTona ,[(Pll-2. ,[(nH nepeMell{eHHJI nuwy

ll{ero ycTpOHCTBa HCfl0llb3Y10TCJI rnaroBbJe ABHraTenH THna Ill,[( -5,[(1, 

ynpasneHHe KOTOpblMH OCyll{eCTBllJ!eTCJI ABeHaAI.laTHTaKTHbiMH KOM

MyTaTopaMH. B KatiecTBe nuwyll{ero ycTpoiicTBa ucnonhJyeTCJI 

ronosKa c TpeMH nuwyll{HMH JneMeHTaMH. YnpasneHHe onycKaHHeM 

H flOAbeMOM flHWY!l{HX 3lleMeHTOB, nepeMell{eHHe ronOBKH flO OCJIM 

X , Y npOH3BOAHTCH OT 6noKa ynpasneHHJI, KOMaHAbl Ha KOTOpbiH 

nocTynalOT nu6o oT 3BM EC-1010, nu6o oT 3BM "Haupu-2" 

HllH C nynbTa ynpaBneHHH rpaclJonOCTpOHTenJI B pe)t(HMe aBTOHOMHOH 

pa6oThl. 
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12-38M lr{lJ(TifbiU UJAS-Af ECfOIO "!(OHMyTaT. 

! 
116TOHOM. /)170K l)npa~n. Jllrp I 

I nY t-- ynp. ~ Crep>KH. J r-=rl 
. i 

T~-THbiU 38M 
IJ.(tl.5 -A f Haupu-2 KOH/111/T. 

~--

Puc. 1. CllpyKIIIypHaR cxeMa zpa¢onocmpoume;u ,4PII-2. 

rpaliJonocTpoHTenb npe.n;HaJHa'leH .n;nH nocTpoeHHJI rpaliJuxos 

liJYH.ImBH F (X, Y) ~0 Ha nJIOCKOCTH B npHMOyrOJibHOH CHCTeMe KOOp

.IJ;BHaT C MaKCHMaJibHbiM pa3MepOM pafioqero nOJIJI 40Qx320 MM, 

H HMeeT cne.n;yromue napaMeTpbl: 

- 3JieMeHTapHbiH war no OCJIMX,Y- 0,05 MM; 

- qacToTa oTpa6oTKB KOMaH.n; no OCJIM X ,Y - 2000 F11; 
- MHO:lKBTeJibHble K03~HUHeHTbl yBeJIH'leHHJI 3JieMeHTapHOrO 

wara - x2, x3, x4; 

- KOJIB'leCTBO nBWYil{HX 3JieMeHTOB - 3; 

cnoco6 B3MeHeHBH nuwymero 3JieMeHTa - nporpaMMHblii; 

THn JIHHBH rpaliJHKa - HenpepbiBHbiH, TO'le'IHbiH; 

nuTaHBe --220 B, 50 r11. 

YCT POitCT BO YIIPABJIEHHJI 

Ha puc. 2 npe.n;cTasneHa cxeMa ynpasneHHJI rpaliJonocTpOBTe

neM. 0Ha npe.n;Ha3Ha'leHa .IJ;JIJI npBeMa KOMaH.IJ; OT 3BM HJIH C nyJib

Ta ynpasneHBJI /llY I B pe:lKBMe aBTOHOMHOH npoBepKH. 

B pe:lKBMe aBTOHOMHOH npoBepKH BMnyJibCbl c reHepaTopa 

jrHj 'laCTOTOH 500 F11 HJIH O.IJ;BHO'IHble BMnyJibCbl /rOH/ nocTy

naJOT Ha KJIIO'IH Kn.l, Kn.2 .IJ;JIJI oTpa6oTxB KoMaH.n;bl nepeMemeHBJI 

no ocu +X BJIB -X . II pH BKJIIO'leHHOM KJIIO'le Kn.l HMJIYJibCbl 
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reHepa Topa npoxO,lUIT qepe 3 cxeMy H. - H.JIH.-HE 11 A/ B nocTynaroT 

Ha cxeMy coBna,AeHBB I 11>1. Ecns KOHQeBBIC KH.1 pa30MKHYT, TO 

BMnynbChl rH npoxo,AJIT qepe 3 cxeMhl 1 Ji' 1 B' Y~TaHaBnBBaJOT 

TpBrrep T 1 B e,ABHB'IHoe nono:lKeHBe, a TaiOKe nocTynaroT qepe 3 

CXeMy 3B Ha MHO:lKHTenbHOe ycTpOBCTBO, COCTOJIIQee B3 3a,Aep

:lKeiC r 1 l-500 MKcl, 4JopMBpoBaTeneii B cxeMhl H.-H.JIH. 11r1. 

KoHQeBBKH KH.1 B KH.2 3anpeiQaJOT npoxo:lK,AeHHe ICOMaH.A IBM

nynLcoBI Ha oTpa6oTICY waroBOMY .ABBraTenro, ecnB nHwy~qee 

ycTpoil:cTBO Bhlwno 3a npe,Aenhl pa6oqero nonB. 

MHO:lKHTenbHOe yCTpOBCTBO Bhlpa6aThlBaeT Ha O,AHH BMnynbC 

reHepaTopa IKOMaH.Ahll 2, 3 HnH 4 HMnynLCa B 3aBBCHMOCTH OT 

nono:lKeHHB nepeiCnro'laTenB. HMnynLchl c MHO:lKHTenLHoro ycTpoB:

CTBa npoxo,ABT 'lepe3 cxeMy coBna,AeHHB 3r u nocTynaroT Ha y3en 

Me:lKwaroBoro ,AeMn4JupoBaHHB ,AnB ycTpaHeHHB Kone6aHHH poTopa 

.ABHraTenB. CxeMa Me)I(WaroBoro ,AeMn4JupoBaHHB nocTpoeHa no 

npHHQHny H3MeHeHHJI O'lepe,AHOCTH ICOM.MyTaQHH 06MOTOIC lli)J. B 

npouecce ,ABH:lKeHHJI Ha O,AHOM yrnOBOM HHTepBane 11,5 ° 1 ! 2/ . 

3TO ,AOCTHraeTCB BICnJO'IeHHeM 3a,Aep:lKeiC r 
2 

H r 3 C BpeMeHaMH 

COOTBeTCTBeHHO 300 MKC H 100 MKC. H.MnynbChl CO CXeMhl 

Me:lKwaroBoro ,AeMn4JupoBaHHB npoxo,ABT qepe3 JneMeHThl H.JIH 

l4r' 5r I H nocTynaroT B ,ABeHa,AUaTHTaiCTHOe ICOMMYTHPYJOIQee 

ycTpOBCTBO. 

)J.nB 0Tpa60TICH ICOMaH,A nepeMeiQeHHR no OCH Y HCnOnb3yeTCR 

aHanorH'IHaB cxeMa, ICOTopaB Ha pucyHICe He noiCa3aHa. 

)J.nR ynpaBneHHR cTep:lKHRMH B aBTOHOMHOM pe:lKHMe Ha IIY 
HMeJOTCJI TpH ICnaBHWH "OnyCTHTb CTep:lKeHb", ICOTOphle ycTaHaB

nBBaJOT COOTBeTCTBYJOIQHB TpHrrep B e,AHHH'IHOe nono:lKeHHe, H O,AHa 

ICnaBHWa "IlO,AHJITb CTep:lKeHb", npH Ha:lKaTHH Ha ICOTOpyro OCyiQeCT

BnBeTCJI c6poc TpHrrepou. IloTeHuuan c TpurrepoB ynpaBnBeT 

COOTBeTCTBYJOIQHM CTep:lKHeM. 

Ilpu pa6oTe c 3BM Ha IIY ycTaHaBnHBaeTcB KnaBuwa "Pa6o

TalaBTOHOM" B nono:lKeHHe "Pa6oTa", a KnaBHWa "3BM" - B no

no:lKeHHe "HaHpu-2" unH "EC-1010". KoMaH,Ahl OT 3BM "Haupu-2" 

nocTynaroT Ha cornacyroiQBe 3neMeHThl, u no cTpo6-BMnynLcy 

npOBCXO,ABT BX BCnonHeHBe aHanorH'IHO pa60Te B aBTOHOMHOM pe

:lKBMe. KoMaH,Ahl OT 3BM EC-1010 npHXO.ABT Ha ,ApyroB: BXO.A 

cxeMhl H.- H.JIH.-HE I1A, 2A, 3A, 4AI B ucnonHBJOTCB TaiOKe 

no CTpo6- swnynLcy. 

B aa6A. 1 npBBtr,AeH nepe'leHb ICOMaH,A, DOCTynaJOIQBX OT 3BM 

6 

Ta6AU11a 

fpa!lJOllOCfp. SBLI t:G-1010 ~BY "HaepH-2 11 

Kou.rpatiJ. Bblx. C11ra. Paapa74 B~>~x.CIIrH. KOL18HA8 
J!Hl-2 EP-15 Pr.Bblx. YCO 71960 "HaHpH-211 

+X $08 8p. tos o2294a 

-X $09 9p. $09 o2295H 

+ 1 $10 lOp. SIO o2296H 

-1 $II lip. $II o2297H 

!10]J.HlJT:b $12 I2p. SI2 o2303H 
c~epaea~o 

OnycTnn 
c~ePJitCHl> I $13 13p. $13 o2302H 

UnycTl1Tl> 
CTePJKeHlo 2 $14 I4p. $14 o2292H 

OnycTUT.b 
c ~ePJKeH~o 3 ~IS ISp. trs o2293H 

Cfpo6 XOl\S C11raan Au$ 37p.JJ;i3Y 38lli!CI: 

!1pepb1B8HIIC NIT .~ i3anpoc - -npepbiB. 
--- - ~~--~- - - -- - ~-

"Haups-2" u EC-1010 Ha rpadlonocTpouTenb. KaiC BH.AHO B3 

ma6AU11bl, CHCTeMa ICOMaH,A ,AnJI 3BM "HaBpH- 2" OCTanacb B OC

HOBHOM npe:lKHeif 1 31 , OHa ,AOnOnHHnacb .ABYMJI ICOMaH,AaMB: "Onyc

THTb cTep:lKeHb 2", "OnycTBTb cTep:lKeHL 3". lips pa6oTe c EC-1010 

6hlno onpo6oBaHo ,ADa pe:lKBMa no,AKnJO'IeHBB: qepe 3 BHTepclleil:cHyro 

ICapTy EP-15 B qepe3 cTaH,AapTHhlB 6noK YCO 71960- BhlXO.A TTJI. 

Pe:lKHM no,AICnro'leHBB rpa4JonocTpOBTenB qepe 3 BHTep4Jeil:cH}'ro ICap

TY EP -15 Has6onee npe,AnO'ITBTeneH, T .IC. no3BOnBeT pa6oTaTb 

B pe:lKBMe npepblBaHBJI. 

Ilocne nony'leHBB ICOMaH,AwnepeweiQeHBB BnB ynpaBneHBB cTeplK

HJIMB, rpa4JonOCTpOBTenb OTBe'laeT CBrHaJIOM "3aHBT" B Te'leHBe 
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COOTBeTCTBeHHO 0,5 HnH 300 MC, nocne 'lero OH rOTOB K llpHeMy 

cne,~:~yiOilleii KOMaH.Libi. 3ToT carHan npa pa6oTe c 38M "HaHpa-2" 

He acnonbJyeTc.ll, a c EC-1010 ero MO>KHO HcnonbJOBaTb KaK 
cHrHan npe pbiBaHH.II. 

llpa no,~:~KniO'IeHHH rpa¢onocTpoaTen.ll Ha 6aJe CTona .LJ,PH-3M 1 1 ' 

K 38M EC-1010 H "Haapa-2" ero cxeMa ynpaaneHH.II BbiUOnHeHa 

aHanorH'IHO BbiWeOUHCaHHOH, HO B He a OTCYTCTByeT MHO>KHTenb

HOe ycTpOHCTBO H yJen Me>Kwaroaoro ,LieMUtPHPOBaHHJI . 

,4BEHA,4aATHTAKTHb/H KOMMYTATOP 

Ha puc. 3 npaae,~:~eHa tPYHKUHOHanbHall cxeMa .LIBeHa,~:~uaTaraxT
Horo KOMMyTaTopa. 0Ha COCTOHT H3 peaepCHBHOrO C'leT'IHKa, 

o6e cneqaaaiOll.lero C'leT no MO.LIYniO "12", Ma TpH'IHoro ,~:~ewa¢pa

Topa, wa¢paTopa H ycanaTeneii. HarpyJKaMH ycanHTeneii l!Bnl!

IOTCJI ¢aJOBbie o6MOTKH .LIBHraTeneii /<l>l ... <l>6/. 3To ycTpoiicTao 

npe,~:~HaJHa'leHo ,~:~n.11 noTeHuaanbHoro HecHMMeTpH'IHoro ynpaaneHHll 

WeCTHtPa3HbiM warOBbiM ,LIBHraTeneM UJ.LJ,-5.LJ.1 HnH UJ.LJ,-5.LJ,1M-Y3. 

II0,4IIPOFPAMMA ,4PAHBEP DRGRP 

llporpaMMHoe o6ecneqeHae rpa¢onocTpoaTeneii .LJ,Pll-3M 

H .LJ,Pfl-2 Ha 38M "HaHpH-2" OCTanOCb npe>KHHM / 4 / 

.LJ,nll 38M EC-1010 6nox-cxeMa no,~:~nporpaMMbi ,~:~paiiaepa, 
HanHcaHHOH Ha .113biKe AcceM6nep, npe,~:~cTaaneHa Ha puc. 4. 8bi30B 

no,~:~nporpaMMbi DRGRP HJ nporpaMMbi, HanHcaHHOH Ha .113biKe 

<l>opTpaH, npoHJBO.LIHTC.II KOMaH.LIOH: CALL DRGRP I KLXP , KLXM , 

KLYP, KLYM , KLOP , KLPP , KLOST /. llepe,LI Bbi30BOM no,~:~ 
nporpaMMbl DRGRP Heo6xo,LIHMO a nporpaMMe Ja,LiaTb O.LIHOMy HJ 

ee napaMeTpOB 3Ha'leHHe, paBHOe e,LIHHHUe . flpH 3TOM 6y,LieT ocy

ll.leCTBneHa na6o KOMaH,Lia nepeMell.leHH.II B O,LIHOM H3 HanpasneHBH 

±X,± Y, na6o KOMaH,Lia "Ilo,LIH.I!Tb CTep>KeHb", "OnyCTHTb CTep>KeHb". 

Cne,~:~yeT OTMeTHTb, 'ITO napaMeTp KLOP MO>KeT npHHHMaTb JHaqe

HH.II 1, 2, 3. 8 JaBHCHMOCTH OT 3TOrO 6y,LieT Bbi,LiaBaTbC.II KOMaH,Lia 

"OnyCTHTb O,LIHO H3 Tpex CTep>KHeH rpa¢onocTpOHTen.ll". 

K 38M EC-1010 rpa¢onocTpoaTena .LJ,PII-3M a .LJ,PII-2, xai< 

yxaJbiBanocb Bblwe, MoryT 6biTb- no,~:~xmo'leHbl .LIBYM.II cnoco6aMH. 
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B COOTBCTCTBHH C 3THM Ha pUC. 4 COBMC~CHhl 6JIOK-CXeMhl no.n

nporpaMM .npaiiBepOB JlJIH 060HX yKa3aHHhiX BapHaHTOB llO,llKJIJO'ieHHH, 

npH'iCM 6noK-cxeMa no.nnporpaMMhl .npaiisepa JlJIH sapuaHTa c nna

Toii EP -15 npe.ncTaBJIHeT qacTh cxeMhi, He o6se.neHHYJO nyHKTHpoM 

Ha puc. 4. BapuaHT no.nKJIJO'ieHHH rpa~onocTp08TCJIH qepe3 KapTy 

EP -15 8HTepeceH TCM, 'iTO MO)f(HO opraHH30BaTb pa6oTy C H8M 

B MYJibTHnporpaMMHOM pe)f(8Me c npepbiBaH8eM. 3To no3BOJIHeT 

3~CK1 8BHO HCllOJlh30Ba Th BpeMH, 3a Tpa'iHBaeMOC rpa~OllOCTp08-

TCJieM Ha BhlllOJIHCHHC KOMaH,ll· nepeMe~eHHH llHUiy~eii rOJIOBKH. 

Pa6oTa no.nnporpaMMhl .npaiisepa DRGRP npoucxo.nuT cne.nyJO

~HM o6pa30M. AHaJIH3HpyJOTC.ll napaMeTphl llO,llllporpaMMhl; B cny

qae paBeHCTBa O.IlHOrO 83 H8X C,ll8HHUC 3BM nepCBOJl8TCH B llpH

B8Jier8pOBaHHhiH pC)f(HM pa60Tbi, HC06XOJlHMhiH JlJIH Bhl,lla'iH KOMaH,ll 

WD, RD Ha JIHHH8 YCO 71960, JI86o EP-15, 8 Bhi.IlaeTCH KOMaH

.na WD Ha npo,llB8)f(eHHe no Toil Koop.n8HaTe, napaMeTp KOTopoii 

paBCH e,ll8HHUe. ECJI8 H8 0Jl8H 83 napaMeTpOB He paBeH e,llHHHUC, 

TO ne'laTaeTCH ,ll8arHOCT8Ka 0 HeBepHOM o6pa~eH88 K no.nnporpaM

Me. nocne BhiJla'i8 KoMaHJlhl rpa~onocTp08TcJIJO onpau!HsaeTCH 

cnoso cocTOHH8H /CC/ YCO 71960. Ecn8 CC .L O. To o6McH c YCO 

llpOH30UieJI HOpMaJihHO 8 llOCJIC U8KJia 3a,llcp)f(K8, HC06XOJl8MOro, 

B CJiyqae OTCYTCTB8H C8rHaJia npepbiBaHHH, ,llJIH nepcMC~CHHH fi8-

UIY!UeH roJIOBK8 rpa~OllOCTp08TCJIH, np08CXOJl8T B03BpaT B Bhl3bi

BaJO~yJO nporpaMMy. ECJI8 CC fc 0, TO neqaTaCTCH COOTBeTCTByJO

~ag Jl8aruocTHKa, yKa3hJBaJO~aH Ha np8'i8HY HeBepHoro o6MeHa 

c YCO, H o6MeH noBTOpHeTcH .no 5 pa3. B cnyqae, ecnH owu6Ka 

o6MeHa He HC'ic 3aeT, napaMeTp KLOST ycTaHaBJIHBaeTcH B e.nu

HHUY, H npOHCXO,llHT B03BpaT B Bhl3b!BaJO~YJO nporpaMMy. 

rpa~OllOCTpOHTCJIH, llO,llKJlJO'iCHHhiC K 3BM EC-1010 H 

"HaHpH- 2", fiOKa3aJIH .BhiCOKYJO Ha,llC)f(HOCTb pa60Thl H o6ecnC'iHBa

JOT TO'iHOCTh, BfiOJIHC . JlOCTaTO'iHYJO JlJIH npe,llCTaBJICHHH pe3yJibTa

TOB paC'iCTOB B rpa~H'iCCKOM BH,llC. 

ABTOphl Bhipa)f(aJOT 6naro.napHOCTh npo~eccopy B .ll . )J.MHTpHes

CKOMY 3a llOCTaHOBKy 3a,lla'IH. 

10 

6bi30fJ u3 n oo zpaHMbl 

nepeba.Cia. na.paM. He>Kay F Til u A SS2 

Puc. 4 . D/IOI(- cxeMa noonpozpaMMbl opaileepa. 

1 1 



JIHTEPATYPA 

1. Faepuw II. II., FopoOHU'Iee E.,4., KOAr.za B.B. OllJIH, 1 J- 7285, 
,4y6Ha, 1973. 

2. ,4uc~epe111HI>Jil 3AeK•ponpueoo c wazoer.ucu oe14zaJteA~A4u. Iloo 
peo. M.r. qUAuKuHa. "3Hepzu,,., M., 1971. 

3. raepuw II. II •• ropooHu'lee E.,4 .• KoAr.za JJ.B. OHJIH, 11-10659, 
J!y6ua, 1977. 

4. A~eceHoea E.K., KOAr.za B.B., Tpeil6QA 3. OHJIH, 11•10818, 
,4y6Ha, 1977. 

12 

Py~eonucr. noc•ynUAa e U30allle/JI>CKUil o111¢e11 
6 Maplll(l 19 79 ZOOa. 


