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m:mM! XAPAl{TEPMCTifl{A PAEO'ill 

AltTyaJioHOCTo IIPO6JieMU 

B .rrocJieJ,Ume I'O.Il.li Bee 6oJiee nmpmwe nplIMeHeHHe HBXOMT q>O'I'OrpatpH- • 
~ecirne M9TO.ru,t HCCJie,noBalillH rrpn rrpoBeMmm pasJIHtIHWC 3KCIT9plIMeHTOB B 
qJUSHite, 8CTPOHOMHH, reoJIOI'HH, 6HOJIOr1rn, Me;nnrnrne, ammrnm H 'APYI'HX 
06JiaCT.IIX · Hayiw ll T8XHHrut. B pesyJII,TaTe llOspaeTaeT 8KTyaJioHOeTJ:, rrpo6-

· JieMU MaeCOBOI'O HsMepemm pasJIH~Horo po,na Bee 6oJiee eJIOJKHHX qlOTOll3O6-
pruiteHHfi ll, It8K CJie,llCTBHe, BO3HHK88T H8O6XO,mlMOCTo OO3,I(aHHJI HOBhlX Bhl-
COK031IJCP6KTHBHh!X 8BTOMaTH3HpoBaHHh!X CHCT6M, o6eene~BaKII!llX llX ll3Mepe-. 
HH0 ll o6pa60TKy. 

B O6JiaCTH H,ll;epHOH @n3HIIB rrpo6JieMa MaCCOBOli o6pa60TIIB qlOTOll3O6-. 
paxeHHH eJie,noB R.UBPHHX ~aeT:irn; yeJIOXHJI6TCJI.,nOITOJIHHT6JibHWim Bee BO3-
pacTaKII!HMH Tpe6onaimJIMH BlleOKOli.TO~OCTll, rrpOll3BO)];HT9JloHOeTll H ,noc
TOBepHOCTH ll3MepeHHli. 

Ilo 3TOH IIPll,~He Be,nymne Ha~O-llCCJie.nonaTeJiocirne }I H,ll;9pH0-4)H3H
~ecirne Il9HTPll Hap.ff,ll;y C HCIIOJio3OB8Hll9M pasJIH~HillC aBTOMaTll~6CIIBX ll no
JiyaBTOMaTll~ecirnx·c11cTeM o6pa6OTIIB q>HJioMOBOH llHqiOpMartim Ha~aJIH paspa-
6aTh!llaTo }I rrpHMeHJITo aBTOMaTll3llpoBaHHll6 CK8HHPYKII!ll9 CHCT9Mll Ha·3JieK
TpOHHO-JIY'J9BllX .Tpy6KaX ( PEPR*, l'OLLY*, ERASME*, A3JIT-I*, M3JIAC**, 
A3!T-2/I60*) KBR Hall6oJiee OTBe~aKII!lle rrepe"IHCJIBHHllM Tpe6onaHHJIM ll 
06Jia,naKI!llle B03MOJKHOCT1,ID,OpraHHsa:tn1n rn6KHX airropHTMOB HsMepemw: qio-
TOH306J)aXeHllfi B peJKHMe ,:nna~ora ~eJIOB9K-3BM. - .. 

CocTaB!ThlM 3JI9M9HTOM ll3M9pllT6JII,Hh!X CHCTeM Ha 3JI6KTp01!HO.,;.JIY'I9BOli 
Tpyc5Ke (3JIT) SIBJI.ffeTCJI yrrpaBJililCl!laJI llll~CJlllTeJioHBJI Maooma, ItOTOpa.ll llC
ITOJio3Y9TCJI MJl yrrpaBJieHHJI rrpoueccoM ll3MepeHHJiipoTOH30c5paxeHHii lf_;ltIDI 
H9KOTOph!X Bli'AOB MaTeMaTH~BCKOJi o6pa6oTIIB. B03MOlitHOCTH ll3M9pllT9Jll>HOH 
CHCTeMll Ha 3!T-rrpll sa.naHHHX TeXHH~eCKHX xapaKTepllCTllKaX arrrrapaTYPll 
B 3Ha'Il!T9JioHOH CT6ll9HH 3aBHCSIT OT OCHaI1!9HHOCTll mieTeMU. CpEl.IJ;CTBaMH 

*) In! Proceeding of Oxf'ord Ctinferenc~ on Computer Scanning. 
2-5 April, 1974, England, p.11-J4, p. 111-122, p. 211-262. 

**)B Tpy.nax ceMHHapa ITO o6pa6oTK6 (Pll3H~6CKOli 1rnrlio~:tn1H (Ariie
paH, 1975), na.n. Epq;M, EpeBaH, 1976, c. 293-298, c. 286-292. 
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MaTeMaTnqecKoro o6ecrreqeHHR (MO). IlosTO.MY paspa6oTKa MO yrrpaB.JlffRl!lefi 
8BIA rrpeBI1llll8eTCR B caMOCTORTeJII,HYJO aKTyam,HYIO 38,ll;aqy, Tpe6YJCIJ1Y10 lJ,1fil 
CBOero OITTllM8JIJ,HOrO pemeHllR llCITOJTh30B8HllH COBpeMeHHHX .IJ:OCTllXeHnfi B 
o6JiaCTll rrporpaMMnpoBaHllH. -'· 

B 1975 ro;zy .B Ollilli 6wro saBeprneHo cos.n;aHHe arrnapaTYIJH cKaHnpyro
!llero aBTOMaTa A8JIT-2/I60, yrrpaB.JlffeMoro oT 3BM. Ero OTJillqnTe.JII,HllMll 
oco6eHHOCTHMll RB.Jim:lTCR: B03MOJKHOCTI, I'H6Koro yrrpaMeHllH OT 8BM rrpo
ueccoM CKaHllpOBaHHR, HaJIHqne pa3BllTUX TeXHnqeCKllX cpe)];CTB ;D)I.ll opra
Hll38D;llll ,rmaJiora, .IlOCT~ R M01!1HOH 8BM CDC-6500 )I,1l!I CJIOJKHOli o6pa60TKll 
pe3yJIJ,TaTOB CKaHllpOBaHHR. 

B pesyJIJ,TaTe BD3HnKJia aKTyaJIJ,HaR sa.IJ:aqa - paspa60TKa MaTeMaTll
qecKoro o6ecrreqeHnH ,n;naJIOrOBOH ll3MepllTeJI1,HOli CllCTeMH Ha OCHOBe CKa
HllPYRlllero aBTOMaTa C 3JIT. Ilpn 3TOM HeOOXO.IJ:llMO 6wro yqllT.llllaTI, CJie,IJ,yJO
mne Tpe6oBalillR: 

- o6ecrreqrume TeXHOJiornqecKofi 6asu .n;JIJI cos.IJ:aHnH Ha yrrpal3Jllilllllefi 
8BM rrporpaMM, pa6oTa~x Ha JillHHll co CKaHllpYRlJlllM 8BTOM8TOM; 

- .IJ:OCTyrr K B03MOJKHOCTID.f arrrra_paTypll CKaHHpYI001ero aBTOMaTa Ha 
H3llK8 BHCOKOro ypoBHH; 

- C03,ll;aHne rrporpaMMHUX cpe.n;CTB .n;JilI HCCJie.IlOBaHllfl TO'!HOCTHHX xa
paKTepllCTllK CKaHHpYJC!llero aBTOMaTa ll ycTpaHBHllH HeJillH8llHOCTll ero CllC
T8Mbl KOOp.ll;llHa T j 

- o6ecrreqeHne yimBepcam.HocTn cos,naBaeMoro MO .n;JIJI perneHHR llll:!po
Koro CITBKTpa sa,naq ITO o6pa6oTKe ~OTOll306paxeHnHj 

..., Mo6nm.HocTr,.cos,naBaeMoro MO c uem.ro ero B03MOiltHOro rrepeHoca 
Ha .n;pyrne yrrpaBJI.fIIOllllie 8BM·H BX MO.ll;llcpHKalJ;llH; 

- ycTofiqnBOCTI, K cdoRM arrrrapaTypll, ROMITaRTHOCTI, n BHCOROe 6uc
TpO.IJ:eficTBlle MO .IJ,lUI o6ecrreqeHHH xopOl!ll:!X 3RCITJiy8T8D;llOHHllX xapaRTepnc
TllR. 

rJiaBHHM RpHTepneM rrpoBepRH rrpaBHJIJ,HOCTll BH6paHHUX IlpHim!fITOB n 
crroco6oB peaJillsaunn MO .n;oJIXHo 6HJIO cTaTr, rrpaRTnqecRoe ero ncnoJIJ,so
BaHHe .IJ:JIR pememm ROHRpeTHHX sa.n;aq rro o6pa6oTRe qioTonso6paJ1teHHfi. 

Ue.JII, pa6oTu• 

·rrepe.IJ: aBTopoM 6HJia rrocTaMeHa uem, - rrpoBeCTH nccJie.IJ:OBaHnH pas
Jill'!HllX acrieRTOB C03,n8Hllfl o6mero H ~YHRUHOH8JI1,HOro MaTBMaTHqecRoro 
o6ecrreqeHHH ynpaBJI.fIIOllllIX 8BM .IJ:JIR. CRaHnpYJ!l!IHX SBTOMaTOB Ha 8JIT H, nc
IlOJI1,3YR rro~eHHUe pesym.TaTu, paspa6oTaTb SJirOpnTMbl H COS.IJ:aTI, co
OTBBTCTBYJ(Illl'IH 1COMITJieRC rrporpaMMHWC cpe,ll;CTB .n;JIJI yrrpa.IlJI.II[Oefi 8:IJ.! .n;na
JIOrOBOH H3MepHT8;7II,HOH CllCTeMbl Ha OCHOBe CR8HllpYRlJlero aBTOMaTa 
ASJIT-2/160. 
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B COOTBeTCTBHll C 3TOH ueJIJ,ID.B03HHKJill CJie~e sa,naqn ROHCTpyn
POB8HHH n rrpHMeHeHHH cos.naBaeMoro MaTeMaTnqecRoro o6ecrreqeHllR: 

- orrpe.n;eJieHHe o6mefi CTPYKTypH MO yrrpaBJimaiiefi 8:BPA, rrpnHD;llnoB n 
MeTO.IJ:OB peaJillsaunn OT,ll;eJll,HHX cpe,ll;CTB; 

- paspa6oTRa .IJ:JIR yrrpaBJimaiiefi 8BM o6mero MO RaR TeXHoJiornqecRofi 
6asu .n;JIJI cos.naHnR rrpo6JieMHo-opneHTnpoBaHHHX rrporpaMM nsMepeHnR n o6-
pa6oTRH qioTonso6paxeHnn; 

· - cos,naHne rraReTa 6asoBux qiYHRUHOHam.HHX rrporpaMM (6asoBoro rra~ 
ReTa) .n;JIJI o6ecrreqeHHH Y.IJ:06Horo .IJ:OCTyrra R B03MOlKHOCTRM arrrrapaTypli 
CR8HllpyIOO{ero 8BT0MaTa; 

- cos,naHHe ROMITJieRca rrporpaMMH1IX cpe.n;cTB .IJ:JIR o6ecrreqeHHH RaJill6~ 
poBKn HsMepnTeJIJ,Hofi cncTeMH c uem.ro .n;ocTHxeHHR BucoRHx TO'!HOCTHUX 
:xapaRTepHCTllKi 

- paspa6oTKa MBTO.ll;llRH n COOTBBTCTBYRlJlero rrporpaMMHoro o6ecrreqe
HHR, ROTOpoe IlOSBOJillJIO 6u peaJIHSOB8TI, rn6RHe aJiropnTMU rrpn o6pa60TRe 
cJioJKHUX ~oTonso6paxeHHfi B peXHMe .n;naJiora qeJioBeRa c 8BM; 

- cos,naHHe rrporpaMM, o6ecrreqnBaRlllllX orrepaTHBHUii o6MeH .naHHHMH 
qepes JillHllll CB.ii3ll MBJK,ey yrrpaBJlfilOillefi 8.BM 8BTOMaTa li MOillHOH :u;eHTpaJII,-
Hqii 8BM ROJLlIBRTHBHOro IlOJIJ,SOBaHHR; . 

--, cos,naHHe MBTO.ll;llRH H rrporpaMM lJ,1fil pemeHnR OT.IJ:8JI1,HllX sa.n;aq TIO 
H3MepeHHID, paCTIOSHaBaHHID n o6pa60TRe qiOTOll306paxeHHfi HS 06JiaCTH· 
MepHOH ~HSHRH H- acTpoHOMHH. 

lia;ytIHSR HOBHSHa 

HayqHaR HOBHSHa ,n;nccepTaUHOHHOH pa60Tll saRJIIDqaeTCR B paspa60T
Re H HCllOJlJ,SOBaHHH ROMilJIBRCHOro CllCTeMHoro_Tio.n;xo,na R C03,n8HllID MaTe
MaTnqec~oro o6ecneqeHllfl .n;JIJI ,n;naJioroBofi nsMepnTem.Hon~cncTeMH Ha oc
HOBe CRaHllpYJ(lllero SBTOMaTa c 8JIT, yrrpaBJIReMoro OT OTeqecTBBHHOH 8BM 
cpe.n;Hero KJiacca. Ilpn BTOM peaJIHSOBaHo MO JJ)IR yrrpaMeHHR aBTOMaTOM 
Ha 8JIT (A8JIT-2/I60), ROTopufi OTJilltISeTC.H CJIOiltHOH JIOI'HROii yrrpaMBHHR 
ll He06XO.IJ:llMOCTI,ID peaJIHsaunn rn6RHX SJirOP~TMOB pa60Tli C HCilOJIJ,30Ba
HHeM llll:!poRoro Ha6opa .n;naJioroBux cpe.IJ:CTB. · 

Pacllll:!peHO CTaH.IJ:apTHOe MO .IJ:JIR YHHBepcam,Hofi 8BM, BRJIIDqeHHofi B 
CllCTe.My- B RaqecTBe yrrpaBJimaiiefi, B pesym,TaTe qero IlORBHJillCD RaqecT
BBHHO HOBHe B03MOJKHOCTH 8BM RaR C TO~ 3PeHHR TeXHOJIOI'HH rrporpaM
MllpOBaHH.H, _TaR n 06ecTieqeHHR BwnICJIHTem.Horo rrpo:u;ecca. 

Ilpe,ziiro~elIH!lil: n peaJIHsoBaHHira TiaKeT 6asoBux qiYHRUHOHam.H!JX rrpor
paMM Il03BOJillJI Ha R3UKe BllCOKOro ypoBHH TIO-HOBO.MY pem8TI, caMUe pas
H006pasHUe sa,naqn C llCTIOJI1,30BaHneM Bcex B03MOJKHOCTefi arrrrapaTypli. 

MeTo.n;nRa n rrporpaMMHoe o6ecnetieHHe rrpo:u;e.n;ypu RaJIH6poBRH Bu6pa
HU H peaJIH30B8Hll OllTHMaJll,HliM o6pasoM rrpHMeHHT8JI1,HO R OTJIHqaRl!lBllCR HO-
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Bli3HOH ,IlByxMaIIIl1HHOH CllCTeMe li3MepeHnfi li o6pa60TRif !pOTOll306paJKeHnfi. 
Paspa6oTaHHHfi aBTopoM YHlfWllUHPOBaHllllli MexaHnsM o6MeHa .naHHHMH ll Bsa
HMO,neilcTBHR MeJK,IJy ynpaBJifilCIJleH ll MOIIUIOH U6HTpa.JII,HOfi 3BM IT03BOJIH6T pe
maTn CJIOlltlille, Tpe6ymme 00.JII,IDOH BWIBCJIHT6.JII,HOH MOIIUIOCTll, sa,na'ill Ilpll 
pa6oTe B pea.JII,HOM MaCIDTa6e BpeMeHll B rrpouecce ll3MepeHil.f.t qiOTOCHilMIWB. 

Ilpll C03MHilll MO ytIT6Hll OCHOBHlle ITpllHUlfIIH COBpeMeHHoro rrporpaM
MllPOBaHilH, TaRIIe,KaK MO.nyJinHOCTn, MOOll.JII,HOCTn, a,naITTllBHOCTn, pacnm
PH6MOCTn, a TaIOKe COBpeMeHirue ,ItOCTlllK8HilH B OOJiaCTll rrporpaMMHoro o6ec
IT8'!8HilH ,nnaJiorOBllX CllCTeM, MaIIIl1HHOH rpaqiHRII, OT,It8.JII,HllX MeTO,ItOB rrep
Bll'IHOH o6pa60TRll ,naHHHX ll ,np. 

IlpaKTll'!eCRaH llCHHOCTn 

C ITOMOIIU,IO cos,naHHoro aBTOpoM MaTeMaTll~ecRoro o6ecrreqeHnH pemeH 
ll pemaeTCH ~ qill3ll'l6CKllX, MaT6MaTlllJ8CRllX ll ITpHRJia~ sa,naq, CM
sammx C o6pa60TKOH qiOTOll3o6paJKeHni1. Ycrrennrui1 OIIHT llCITOJll,30BaHilH 
STOro MO~ o6pa60TRll 3KCITepHM8HTa.JII,HHX 'aHHHX C peJIHTllBHCTCROH ll0-
Hll3aUHOHHOM CTP,HMepHOH RaMepll (Pl1CK) OIBill l 5/, ll3Mepemm KOCMll'!8CKllX 
qiOTOCHilMROB/

127, a TaIOKe ~ paspaOOTKll HOBllX rrporpal\llM noKasaJI rrpaK
Tll'l8CKYIO UElHHOCTn ll eqiqieKTllBHOCTn rrp6MOllt6HHllX ll peaJIH30BaHHllX rrpor
paMMHHX cpe,nCTB, .llX YHilB0pCa.JII,HOCTn ll ueJiecoo6pa3HOCTn npHM0H0Hll.f.t 
~ IIIHPOROro Rpyra 3aM'!. 

IlaReT 6asoBHX WYHKUHOHa.JII,HHX rrporpalVIM, rrporpa~ KaJIH6poBRII, 
orrepaTllBHHe T0CTll c.naHll B eRcn.;ryaTaUHIO ll ITOCJ!y,mJill Heo6xo.nnMblM WYH
MM8HTOM B rrpouecce C03MHllH ,nnaJIOrOBllX rrporpaMMHllX ROMilJI0KCOB, 
npe~asHa'!eHHHX ~ ll3Mep0Hil.f.[ qiOTOCHilMROB RaK B M0PHO-qJll3ll'!0CRllX, 
TaK n B npnKJia~ sa,naqax. 

BllITOJTI!e:mme 8BTOpOM llCCJIC,ItOBaHil.f.[ H OTJia~a aJirOpHTMOB, ITOJIOllteH
HllX B OCHOBY cos,naHHllX rrporpal\llMiillX cpe.ncTB, Il03BOJillJill Ha OCHOB0 H3-
MepeHll.f.[ CJIOJKiillX qiOTOll306paxeHnH Ha CKaHllpYJ(XlleM aBTOMaTe A3AT-2/l60 
ITOJiyqllTn U0HHllH HayqHO-M0T0~'!0CRH_H OilllT, KOTOPIIB ITJiaHilpyeTCH HCITOJin-
30BaTn RaK Ilpll pasBHTHH CYII!0CTBYKII{efi ll3M0pllT8.JII,HOH CllCT0Mll, TaR H 
npll 003,ItaHllll HOBllX. 

C03MHH00-aBTOpOM pacmHpeHHe o6niero MaTeMaTll'l0CROro 06ecne'!eHllH 
yrrpaBJUllOO!eil 3BM BHe.n;peHo Ha 3BM B3Cl~-4 ll ncno.JII,syeTcH Illl1poRIJM RpyroM 
nOJII,30BaTeJiefi rrpn pemeHnn T8XHOJIOrll'!6CKllX rrpo6JieM, CM3aHHllX C 003-
MHlleM HOBllX rrporpaMM. OTO paCIIIl1peHHe rrpe.ncTaBJI.fleT CaMOCTORT8.JII,HIIB 
llHTepec ll MOllt0T OllTn ncnOJII,30BaHo Ha 3BM Tllna B3CM-4, HM0Kl!lllX aml'JIO
rll'IHOe BH0lllH08 o6opy,nOB8Hll0. 
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Anpo6aW!'.H pa60TH 

PesyJinT8TH ~ccepTaUHOHHOH pa60Tll 6wm ,ItOJIOllt0Hll Ha ~e HayqHO
T0XHil'!0CKllX KOHq)0p8HU1fli ll CeMllHapoB, T8KllX, ·RaK BceCOI03Hllli C8MllHap 
no o6pa6oTKe qinsn'!ecKoil HHqJOpMa~ (1975, ArBepaH), l BcecomHoe co
BemaHne no 8BTOMaTll38Ullll HayqHllX llCCJI0,ItOBaHllij B M0pHoil qill3llK0 (1976, 
KneB), YI BcecOI03H8.f.t KOHqJepeHUHR no ITJI8HllpOBaHRIO ll 8BTOMaTll38~ SK
c~ePifMeHTa B HayqHllX llCCJI0,ItOB8HllHX (1980, Mo01rna). IlepBmt BcecomHIIB 
ceMHH8p no 8BTOM8Tll88~ HayqHHX llCCJI0,ItOBaHllil B M0PHOil qin3llK0 ll 
cMelKHHX o6JiaCTHX (1980, ,llymaH6e), YI Bceco10sHaR KOHqJepeHUHR no aBTo
MBTH88~ HayqHHX llCCJI0,ItOB8HllH Ha OCHOBe nP1fM0H0Hll.f.[ 3BM (1981, HOBO
CH6HpCK) H .n;p. 

0T,It0JinHll0 pesy.JII,T8Tli, noJiyqeHHlle 8BTOPOM, OTM0'!0Hll ,ItllITJIOMOM Ha 
KOHKypce H8yqHllX H H8yqHO-M0T0~'!0ClCHX pa60T ABTA Olliill (1978), a TaK
xe 6pOH30Bofi·Me,na.JII,JO B,UHX CCCP. Bee pesy.JII,TBTH no,npo6Ho ,noKJia,mlllaJIHcn 
:aa HayqHllX cewmapax mrA Olliill. 

Ily6JmKa@ll 

no pesy.JII,TaTaM llCCJI0,ItOB8HllH, COCT8pllBIIIHM OCHOBY ,nnccepTa~. 
orry6JIHKOB8HO 15 pa6oT. 3TH pesyJinT8TH nOJiyq0Hll aBTOpOM B rrepno.n 
I974+I981 rr. 

00j,0M paOOTll 

,llHccepTBUHH COCTOllT ll3 BB0,It0Hll.f.t, TIRTH rJiaB, 38KJIIO!I0Hll.f.t, .IlByx 
ITpllJIOJKeHllfi ll CilllCRB JIHTepaTypll (103 H8HM6HOB8Hll.f.t). 06mHfi 06'.beM ~c
capTa~ COCT8BJI.fl0T 142 CTP8HllUH '(BKJIIO!IBH 28 PllCYHKOB). 

COJIEPJKAJrnE PABO'lbl 

Bo BB080Hllll o60CHOBllB80TC.f.t aKTyaJinHOCTn rrpoBe,nem aBTOpOM nc
CJI0,It0B8Hllfi, paccMaTpllBa!OTC.f.t 09HOBHlle rrpo6JI6Mll ll oco6eHHOCTll 003,It8Hll.f.t 
MaT6MaTlllJ0CKOro o6ecrreqeHHH 8BTOMaTll3llPOB8HHllX ll3M0PllTeJinHllX CllCTeM, 
npe.Ii;HasHa'!eHHllX ~ o6pa60TKH qiOTOll306paxe:imtt C ncnOJII,30B8Hll6M ynpaB
JIH0MHX OT.3BM 3JI0K'l'pOHHO-Jiyq0BHX Tpy6oK, a TaIOKe qiopMyJIHpYI()TCH OCHOB
Hlle ueJIH .nnccepT8UllOHHOfi paOOTll, rrpllBO,ItllTC~ Kp8TK00 co.nel)l!t8Hll0 ~ccep
T8Ullll no rJiaBaM. 

_B rrepBOH rJiaBe M0TCH o6aop ll ITpOBO~TCH 8H8Jill3 rrpo6JieM M8T0Ma
TlllJ0CKOro 000CIT0'!0Hll.f.t ynp8BJliIKIItllX 3BM HanpnMepa:ic OT,It0JinHllX CllCTEJM. 
KpaTKO 0Illl08Hll OCHOBHlle KOHUe~. Tep.WHOJIOrll.f.t ll xapaKTepllCTllIG'l T0X
Hll'!0CKllX cpe,ncTB T8KllX CllCT0M. 

PacCMO'l'p6Hll oco6eHHOCTll T6XHlllJ0CKOli peaJIH38Ullll CK8Hllpyxill6ro 8B
TOM8T8 A3AT-2/I60, ROTOplle H000XO,nllMO OllJIO yqlfTllBaTn rrpn paapa6oTRe 
aJirOpHTMOB ll peaJIHsau:un COOTB0TCTBYI<JmllX rrporpalVIM. 
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PacCMaTpilBaroTC.fI BOIIpOCll rrpoeKTllpOB3Hl/l.fI rrporpaMM IIplIM8HHT8.1II,HO K 
KOHKP8THOH orrepaI.WOHHOH ll TeXHHqecKOli o6cTaHOBKe, o6cy,ir,namc.fI oco-
6eHHOCTI! 003.IJ.BHHl:lX 3./II'OPHTMOB, a Ta!tllte rrpe,rr.n:ar-aewm CTpJKTYJ)a MaTe
MaTllqecKoro' o6ecrreqeHH.fI )J;IiaJIOrOBOH 113MepllTeJ.II,HOi1: CllCTeMH, B KOTopoil 
BII.ll:8JUIIOTC.fI o6mee ll i,pyHKUHOH3JII,HOe MO. 

06oCHOBWl88TC.fI Bll60p B xaqecTBS OCHOBll o6mero MO cymecT.BYKlllero 
ymrnepcaJThHoro MO ynpaBJilIKillei1: 3BM: orrepaUI!OHHOii CllCT6Mbl' CllCTeMbl 
rrporpaMMHpOBBHH.fI, CllCTeM!:l OTJia.n;ruI ll rrp •• a !l'aKJKe o60CHOBWlaeTC.fI H8-
o6XO,lJ;llMOCTb pacnmpeHH.fI cymecTBYKll!ero 110 B COOTB8TCTB1!ll c Tpe60B8HHR
Mll' 11sMep11TeJlbHOft cncTeMbl: 

WOPMYJIHPYIOTC.fI Tpe6oBaHH.fI n orpaHHqeHHR, CM3aHHHe c peaJIHsaUHeii 
i,pyHKI.WOHaJlbHOro MO, H83HaqeHHe ltoToporo C_OCTOHT B TOM, qT06H o6ec
rre'IllTb ,l.l;OCTyil KO BCeM B03MOJKHOCTRM arrrrapaTypll ll3M8pllT8JII,HOli CllCTSMl1 
Ha st3HKe Bb!COKoro ypoBHR, a TaKJKe o6ecrreqnn BurroJIHeHHe qiyHKI.Wil:, 
CBH3aHHWC c pemeHHeM crrerwam,~ 3a.n;aq rro o6pa6oTKe i,pOTOH3o6paxeHHn. 

Bo BTOpoil rJiaBe paccMaTpHBaeTcR o6mee MaTeMaTHqecKoe o6ecneqe
Hne n MeTo,l.l;ll ero peaJ.m33IWH ,Il,IDI 3BM IDCM-4, KOTopaH 11crrom,soBaHa .B 
KaqecTBe yrrpaBJIIIKillefi B H3Mep11TeJII,HOfi cHcTeMe A3JIT-2/I60~ 06mee MO 
rrpe.n;cTaBJIReT co6oi1: pacmHpeHl/le YHIIBSPC3Jll,HOr.o MO, OCHOBaHHOro Ha orre
parwoHHOll CIICTeMe OC-4/220*. Cos.u.aHHa.fI HOBB.fl BepCil.fI orrepaI.WOHHOil: 
CllCTeMH llM8€T :P.M /OIIOJIH11T8Jll,HllX B03MOJKHOCTei1: 11 .-iro;ryqnJia H33B3Hl/le 
OC-4/220-nmIA7~3 • C MeTo,l.l;llqecKOH TO~ 3peHHR OK838JI0Cb UeJiecoo6-
p83H!,11V! BKJilOtil.!Tb B COCTaB o6mero MO TaIOle ll rrporpaMMH!le cpe,l.l;CTBa, 
npe.n;Ha3HaqeHHHe ,JJ.71:R KOHTpoJilI o6opy.n;OB8H11.fI ll3M8pllT8JII,HOll CHCTeMH. 

WJll,IDOe BHllMaHl/le y.n;eJieHO rrpI1MSHeH11ro MaKpocpe.n;bTB ,Il,IDI y;ryqmemrn: 
T8XHOJI0rllll paspa60TKll rrporpaMM ll IIOBllm8Hl/l.fI M06llJll,HOCTll rrporpaMMHoro 
rrpo)l,YKTa. C aTon ueJII,ro 003.n;aHa 6n6JmoTeKa Maxpoorrpe,neJieHHil, yqHTH
BaKll!aJI oco6eHHocTI! a;rropl!TMOB ynpaBJieHll.fI arrrrapaTypoft cKaHHpYRJl!ero 
aBTOMaTa c 3JIT. 

BKJiroqeHHe B COCTaB BHemHero 06opy~nBaH11.fI yrrpaBJISiKll!e~ 3BM aJJJ;pa
Bl!THO-IW\Pp0BillC ,l.l;llCIIJieeB BT-34ofI/ n MarHI!TO\[)OHOB EC-50I2i' 2/ IIOTpe6o
BaJIO OT aBTOpa paspa60TK11 _ COOTBSTC.TByI{II!Sli qacTI! o6mero MO~ B pesy.m,
TaTe CT8Jlll B03MOlKH!l, B qacTHOCTI!, llCilOJ!b30BaHHe ,l.l;llCIIJieJI BT-340 B xa
qecTBe T8pM11HaJia ,Il,IDI B3al!Mo.n;eilcTBI!.fI C oneparwoHHofi Cl!CTBMOli, qiop
MaTHllli BJ3o,D;-BUBo.n; ,Il,IDI ,l.l;llCIIJIBR BT-340, y.n;o6Hllfi nporpaMMHllli arrrrapaT 
06M8Ha C .BHemHefi Il3MIITbIO, B TOM 'mCJie C MJI B peme .EC, pa60T3 C 
IIOKOJIOHHO-KO,I\llpOBamruMlf nep_poKapTaMII Ha ycTpoiiCTBB BBO,n8 xapT nmpo-

*JIO.M.EastKOBCKHfi, T.H.Mnxail:JioBa. OrreparwoHHaH Cl!CTeMa OC-4/220. fu.n;. IBlM AH CCCP, M., I970. 
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KOR CTOpOHOH, qTo rrpn6JIH31!JIO ynpaB.7IJlIOII!YI(l 3BM l33CM-4 K xapaKTepHllM 
.,Il,IDI 3BM Tp8Tbero IlOKOJIBH11.fI IIOK338T8JIJIM. 
~ pacnmpeHH.fI B03MOJKHOCTeil pa60TH C .u.alilillMll (B OCHOBHOM C Ma

JIOpasp.fl,ll;HOli apnqJMeTI!KOfi), y;ryqmeHHH BpeMeHHl:lX xapaKTepllCTI!K, y-Melib
meHHR Tpe6yeMoro o6~eMB II8MHTII, a T8KJKe ,JJ.71:R yBeJmqeHH.fI M06l!Jll,HOCTI! 
rrporpaMM BepXHero ypoBHR, .n;onoJIHeHa o6maH 61!6J.moTexa_rrporpaMM. 

. PacCMaTpl!BaIDTC.fI TaKJKe C03,n8HHll8 aBTOPOM rrporpaMMH!le cpe,D;CTBa, 
rrpe.n;Ha3HaqeHH!le ,JJ.71:R YHII\PHIWPOBaHHoro·o6MeHa .nBHHllMII Mex.n;y ynpaBJililO
mefi 3BM aBTOMaTa ll MOmHOft qeHTpaJII,HOH 3BM KOJIJieKTI!BHOrO IIOJll,30BaHllR. 
qepes 1taHaJI cBJI3H. HaJIHqne BTI!X cpe,ncTB nosBOJIHJIO pemaTI> sa,naqn o6-
pa6oTXE CJIOJKHillC qJOT01!306pa11teH11fi C l!CIIOJll,30BaHHeM pellWMa CBJI31! .n;Byx 
3BM B peaJll,HOM MaCmTa6e J3peMeHH •. Ilpe.n;yCMOTpeHa Taue B03MOJKHOCTb 06-
MeHa .n;aHHllM11 Mex.n;y aTm.m 3BM rrocpe.n;cTBOM MarHHTHIDC JieHT, ,JJ.71:R qero 
paspa6oTaHll CIISI.WaJII,Hllfi if?Opl'&!T Sal!11Cl! ,namrux H COOTBSTCTBYKll!118 IlO,l.l;-
rrporpaMMll. ' 

.Boero B COCT8B o6mero MO BXO,I\lIT OKOJIO 60 pa3pa60Tammx aBTOpoM 
rrporpaMM H no.n;rrporpaMM 06mHM 06MMOM OKOJIO 6K. 

B TJ)STI>eft rJiaBe paccMaTPHBaeTc.fI ocHOBa WYHKI.WOHaJlbHoro MO - rra
xeT 6a30BllX if?YHKI.WOHaJll,HllX no.n;rrporpaMM, a TaKJKe COBOKyrrHOCTb Cl!CTSM
HllX rrporpaMMHWC cpe.n;cTB ,JJ.71:R opraimsaIWI! ·.mia~ora. 3TH rrporpaMMbl 003-
,naHH Ha OCHOBe l!CCJIB,l.l;OBaHHH pa3JI11'l!HWC rrporpaMMHo-ynpaBJisteMWC napa
MeTpoB, orrpe.neJIIIlllIUIX yCTOmBoe qJyHKI.WOHHPOBaHHe aIIIIapaTypH, n o6ec
rreqnBaroT ,ItOCTyn KO BCSM He06XO,l.1;11Ml,lM ,JJ.71:R IIOJ!b30BaTeJieft TeXHI!lieCKI!M 
B03MOJltHOCTRM l'l3M8l)llT8Jll,HOli CHCTeMEl Ha JI3HKe Bllcoxoro ypOBH.fI, a Ta!Cli.e 
rrpe.n;oxpaHstroT ee OT He6;rarorrpll.fITHillC peXl'lMOB IICIIOJII,30BaHllst. IIaxeT 6a-
30BHX iJ?YHKI.WoHaJII,HIDC rrporpaMM peaJIHsyeT aJiropnTMH c6opa H rrepBI!qHOH 
o6pa60TRlI 11$pM8IWI!, iJ?opr.mpoBaHHe B03.IJ;BHCTBI!H Ha anrrapaTypy' OllTll
Ml'l38IWID H yqeT BpeMeHHillC COOTHOillSHllft Mex.n;y no.n;rrporpaMMaMl'I I! aIIIIapa
Typo:ii. ~ c~oBaMII, 6a30Bllfi naxeT,- aTo CBoero po.n;a rrporpaMMHllfi 
llHTep_peftc Mex.n;y arrrrapaTy-pOH H rrpo6JieMHo-opneHTllpOBaHHllM MO,-rrpe,D;Ha3~ 
HaqeHHllM ,JJ.71:R nsMepeHHR n o6pa6oTKH WOT01!306paJKeHHfi rrpllMSHHTSJThHO K 
xoHKpeTHoii sa,naqe. 

Ea30Buit rraxeT ID/leeT CBOilCTBa: 
- iJ?YHitUIIOHaJll,Hyro IIOJIHOTY (,JJ.71:R l!CilOJll,30BaHll.fI JIID6oro Teximqecxoro 

cpe.n;cTBa l!MBSTCJI COOTBSTCTByI(lllast rrporpaMMa); 
- iJ?YHKI.WOHaJll,Hyro 1!36HTO~HOCTI, (rro~esHyro ,JJ.71:R _OIITHMaJll,HOro rrpor

paMMI!pOBaHH.fI CJIOJKIWX aJII'OpllTMOB); 
- BI!pTyaJII,HOCTl, (IIOJ!b30B8TBJll, MOEBT H~ sa60THTbCst O TOM, xaruJe 

\Pymtq:0'1! BlllIOJIHJIIOTCJI rrporpaMMHo, a KaruJe - arrrrapaTHo; 6o;ree Toro, c 
llOMOll!I,ID llO,D;rrpOrpaMM II8KSTa BBB,l.l;SHH Ha ypoBHB OT,It8Jll,HOH rrpoqe,nypH 
pa3JIJiJ'llm8 C~OlKHHB iJ?yHKIWI!) ; . . 
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- ymIBepC8JII,HOCTI, (Ha OCHOBe .naHHoro rraKeTa MOlKHO pemaTI, .n,o
BQJll,HO lllllPOKl'!il: Kpyr 3a,na'I ITO o6pa60TKe (l)OTOE306paJKeIDlH); 

- KOMII8KTHOCTI, ('ITO IT03BOJI.HeT BlffiOJIHIITI, OCHOBHlle WYHKWID no yrr
paBJI6IDllO aB-TOMaTOM rrpu orpaIDl'Iemrux pecypcax yrrpaBJ.Umlleii 3BM); ,,. 

- xopomee 6HcTpo.n,eil:cTBlle ('ITO Ba:iKHo rrpH opraIDl3ai:zyin ,nnaJiora); 
- ycTOH'!EBOCTI, K c6o.HM anrrapaTypH (B 'I8CTHOCTH, 38 C'I6T BBe.n.e-

IDlH ,Il,OITOJIHYT6Jll,HHX qJyHKizy!H KOHTPOJI.ff E H36RTO'IHOCTE rrpE 06MeHe ,naHHH
MH); 

- orrpe.n,M6HHYJO M06EJII,HOCTI, ('ITO B-alKH~ ,1J,7IlI nepeHoca naKeTa H8 HO
BYJO yrrpallJIJmeylO 3BM) • 

B rJiaBe onncHBaeTCH rrpEMeHeIDie 6a30Boro naKeTa ,1J,7IlI orrepaTEBHOro 
KOHTpOJI.ff 38 pa60TOCITOC06HOCTI,JO anrrapaTypR B illl'I6CTBe onepaTHBHHX .u;Ha
rHOCTH'I6CKHX T6CTOB (TeCTOB nporpaMMHcTa). ,UnarHOCTEKa ocymecTBJIH6T~ 
ca c TO'IHOCTI,JO .n,o 1YHKizyIOH8JII,Horo MoKa annapaTypH. 

B 6830BHH Il8K6T TaKJKe B~eHll rrporpaMMH, o6ecne'IHBaIOlllHe.HHq)Op
M8Izy!OHH06 corJiacoBaHEe nporpaMM Me'J!SJJY co6ofi (npeo6paaoBaHHeqiopMa
TOB, K8JIH6pOBO'IHHe npeo6pa30B8HHH ll .n.p.). 

. Oco6oe BHIWaIDie npn 003.n,aHEE 6a30Boro naxeTa 6wro y.n,eJieHo co3.n,a
HEIO rrporpaMM ,1J,7IlI pa6om C T6XIDl'I6CKHMll cpe,nCTB8MH ,nnaJiora (rpa(l)H'I6C
KHMlt E aJiipaBHTHO-IzyiqipoBHMH ,IJ;HCMeHMH, qJyHKizy!OH8.lll,HOH M8BllaTypofi, 
CB6TOBHM Kapaa.namoM, ycTpOHCTBOM OITTH'I6CKOro BHBOM, TpaHcnapaHTOM). 
B pesyJII,TaTe CTa~o B03MOlKHO ITOCTp06IDl6 rn6KHX ~OpETMOB, ,nonycKaJO
nmx ajq)eKTHBHOe Y'!8CTE6 'I6JIOB6K8 Ha·Bcex 3Tanax o6pa6oTKH H306paxe
HHH, KOTOpRe, K8K rrpaBn~o. OTJIIl'I8JOTCH 60JII,lliOfi C~OlKHOCTI,JO, HH3KOH 
KOHTP8CTHOCTI,JO, HaJIIl'IlI6M nepeMeHHoro (l)OHa E T.n. B 3TOH xe rJiaBe 
rrpnBe,neHR rrpEMepu, EJLJIIOCTpHpYJOnme opraIDl38IzyIJO ,nnaJioroBRX rrporpaMM. 

PacCMOTpeHll ClICTeMHRe ·nporpaMMHRe cpe,ncTB-8, pa3pa60TaHHlle 8BT0-' 
poM C neJII,JO o6ecne'IeHHH rrporpaMMHCTOB HHCTPYM6HTOM ,1J,7IlI opraIDl38Izylll 
uepapXH'I6CKOH MHoroypOBH6BOH CTPYKTYPU ·.nnaJiora. CTpyxTypa .nna~ora 
38,n86TCH B nporpaMMe ITO.lU>30B8T6JI.ff B Bll,ne Ta6JIHUH, co,neI)JKame:fi CIIHCOK 
.nonyCTEMHX Ilpl!K830B u·coOTBeTCTBYia.llHX HM llCITOJII,HET6JII,HllX no.nrrporpaMM. 
IlporpaMMa o6pa60TKH coo6meHH:fi peeHTepa6eJII,Ha n .n,onycKaeT '!eTupe ypoB
HH ,1J,7IlI Be.neHHH ,nna~ora. 

<IeTBepTasr rJiaBa co,nepJKRT olll!caHHe rrpone.nypH KaJIH6poBKl! - ee ne- , 
~e:fi E MeTo,na peaJIH38Izy!H. KaJIH6poBKa, C 0,nHOM CTOpOHll, paCCMaTPHBaeT
CJI KaK rrporpaMMHaJI rrpone.nypa ,1J,7IlI ycTaHOBJI6HHH COOTB6TCTBHJI M6ilf,IJY He
JIHHe:finoil CHCT6MOH K00p,Il;HH8T 3AT ll OpTorOHaJII,HOH ,neKapTOBOH CllCTeMOH 
KOop,nnHaT K8Jlll6pOBO'IHOH pemeTKH, C .n.pyroft - KaK rJI068JII,Hllli T6CT H 
HHCTpYM6HT HCC~e.noBaHHH K8'I6CTBa pa60TH lI3MepHT6JII,HOH CllCTeMH Ha oc
HOBe CKaHHpYl(lllero aBTOM8Ta C SAT, ee TO'IHOCTHHX X8P8KTepllCTHK, CTa-
6HJII.HOCTH BO BpeMeHH H .n.p. Ilpone.nypa·KaJIH6poBKH peaJIH30BaHa B BH.ne 
.nByx rrporpaMM: 
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- rrporpaMMH CKaHHpOBaHHJI, OIT03H8BaHHJI Il orrpe.n,eJieHHJI U6HTPOB 
KpecTOB KaJlll6pOBO'IHOH pemeTKH (peaJIH30BaHa Ha ynpaBJ.Umlleil: 3B/i1 aBTO
MaTa); 

- nporpaMMR onpe.n,e~eHHH KOajxpHizyl6HTOB llOJIHHOME8JII,HHX K8Jlll6po
BO'IHl:lX rrpeo6pa30B8HHH, CB/l3HBa!OlllHX H6JillH6HHYJO Cl'ICTeMy 1rnop,nnHaT an
TOM8T8 c . .n,eKapTOBOM CHCTeMOH K00p,Il;HH8T (peaJlll30B-8Ha Ha neHTp8JII,HOH 
3BM CDC -6500). 

OTJIE'IHTeJII,HOM oco6eHHOCTI,JO rrpe,IT,710.lKeHHOH rrpone.nypu KaJIE6pOBKl! 
HBJIH6TCH B03MOJJtHOCTI, onepaTHBHOro KOHTpoJIH nponecca KaJIE6pOBKll' H 
rrpoMeJKYTOtnruX pe3yJII.T8TOB C ECITOJII.30BaIDleM ,nnaJiorom.JX cpe,nCTB, B TOM 
'IHCJie nyTeM rpaqiu"<IecKoro rrpe,ncTaBJieHHH no~aeMHX ,naHHHX. 

PeaJIE3ai:zyisr YK83aHHHX nporpaMM ocHOBaHa Ha rrpEMeHemm·no.nrrpor
paMM 6a3oBoro naKeTa, a TaltlKe no.nrrporpaMM, rrpe.nHa3Ha'IeHHHX ,1J,7IlI ymI
(JIHitHIJOB-aHHOro o6MeHa JJ:8HHI,!MH M6JK,cy ynpaBJIJircmefi: H neHTpaJII.HOH 8BM '!6-
pea MJI lI K8HaJI CB/l3H: 

Coa,naHHHe nporpaMM!l KaJIH6poBKl! o6ecrre'Il!BaJOT npoBe,neHHe Ha aBTo
MaTe A3]T-2/I60 Ma~COBHX npei:zyJ3HOHHHX E3MepeHH:fi ~OTOCHEMKOB-. Ilpn 
8TOM cpe,nHeKBa.npaTH'IHR6 OCT8TO'IHile OIIIl'l6KH KaJlll6poBrut COCT8BJIHJOT·OKO
JIO I, 7 MRM ITO OCJIM X ll · Y, 'ITO ,nOCT8TOllHO ,JWI. o6pa6oTKH clJOTOCHEMKOB 
RaK ,IJ,JIJI smepHO--@i3E'!6CKHX, '1'8K lI ,1J,7IlI MHOrHX ,ll.pyrHX 38,na'l. 

B ITHTOH rJiaBe paccMaTPHB-alOTCH H6KOTOpHe rrpEMeHeHHR pa3pa60TaH
Roro MO KaK T6XHOJI.OrH'l6CROli 6a3H ,1J,7IlI 003,namrn:: 

- cnertHaJII,HWC ,ll)!8JIOrOBHX nporpaMM H3MepeHHJI E paCIT03HaBaHHH 
penepHHX KpecToB; rrporpaMMU BOlIIJm B nporpaMMHHfi KoMITJieKc o6pa60TKH 
CHHMKOB c ycTaHOBKl'l PMCK Ollillf Ha· A3]T-2/I60; 

- ymIBepcaJII.HOH ,Il;08JIOrOBOH ·rrporpaMMll H3MepeHHJI KyCO'IHO-JIHHe:fiHRX 
06'I,6KTOB, HCITOJII,30B-8HHOfi ,IJ,JIJI E3MepeHHJI KOCME'!6CKHX ipOTOCIDlMKOB. 

IlpaKTH'I6CK8H neHHOCTI, 38~8'Ill ll3MepeHEJI penepHHX KpeCTOB CM3aHa 
c Heo6xo,nnMOCTI,JO MaCCOBHX H3MepeHHtt WOTOCHHMKOB.c ycTaHomrn PHCR. 
Ilp:0 pemeHHH.3TOll 38,natra, OTJIH'I8Km6HCR CJIOlKHOH TOIIOJIOrHefi CIDlMKOB, Ha
JIH'Ill6M nepeMeHHoro OilTH'I6CKOro !pOHa lI T.,n., rrpe.rvro~eHo ECITOJII,30B8TI, 
'I6THpe MeTO,na ll3MepeHHJI penepHHX KpeCTOB, o6ecrre'!llBa!OlllHX BHCOKYJO a~
~6KTHBHOCTI, lI3MepeHHfi 38 C'I6T B03MO.lKHOCTH o6ecne'IHB8TI, npn Heo6xo,nn
MOCTB llJI8BHirn nepexo.n OT aBTOMaTH'IeCKOro 'rrponecca H3MepeHHfi K PY'!H0-
1iy (c ITOMOiltE,D CB6TOBOrO•Kapan,nama). Ha OCHOBe BBe.neHHJI ITOHHTHH MO!ll
HOCTE MeTo.na C!pOpMyJillpoB-aHO npaBHJIO yrropa.no'IeHIDI MeTO~OB pemeHHH 38~ 
M'I no RpETepu10 MHHHMHaartHH cpe,nHero BpeMeHH.o6pa6oTKl'!. . . 

3a.na'Ia H3MepeHHH KOCMH'IeCKHX qiOTOCHHMKOB B ,naHHOM CJIY'I86 38K.7.llO
'!aeTCJI B HaXOlK,Il6HillI KOOp,Il;HHaT neHTpOB KP8T6pOB H 3Ha'IeHH:fi EX ,ll)!aM6T
pOB Hi OCHOBe E3MepeHHfi (l)OTOH306paxeHHfi KpaTepOB JiyHHOli llOBepx:iioc-· 
TE/12 . Co3,naHHlle 8BTOpoM COOTB6TCTBYIOlllH6 8JirOPHTMU H nporpaMMa HO-
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i. 

CRT YlIHBepcaJI&Hllli xapaKTep sa C'IeT Toro, 'ITO 6wm: IIpllIDITH CJie.nyICIIU:le 
ncxo.zurue rrpe,urrocwnru: 

- KYCO'IHO-JillHe:ll:Hoe rrpep;cTaMeHlle SJieMeHTOB qlOTOll306pal!teimfi; - ,,_ ~ pa.ima.n::&HaH CTpyxTypa rrporpaMMH, COCTaBHHe tiaCTll KOTOpOli MO-
ryT 6HTJ, BH6paHH B pelKllMe .imaJiora B saBllCllMOCTll OT TPe6oBaHllli ll3Me
psreMoro nso6pruiteHHsr; 

- BH60p llH,lCUBE~aJI&HOro ipopMaTa ,Il)IlI sarmcn pesy.n::&TaTOB. 
IlporpaMMa ycnemHo ncrro~oBaJiaCl> r'1: pa6otmx nsMepeHHfi ipoTo

nso6paxeHHfi xo.n::&neBHX CTPYKTypJlym,r/12 • IloxasaHa nepcrreKTHBHOCTl> 
rrpllMeHeHllH 003MHH0li rrporpaMMH )])IR: ll3MepeHllfi ipOTOll306pal!teHllfi TBepp;o
TeJI&HHX TPSKOBHX p;eTeKTOpOB, reOJIOI'Etiecruix pa3JIOMOB ll T.Il. 

YcrrernHoe perueHlle pacCMOTPeHlillX saM'I .IJ;OKasaJio rrpaKTll'IeCKYJD neH
HOCTE, rrpe,IJ;JIO.l!teHHOH CTPYKTYPH MO ll MSTO.IJ;OB ero peaJill38IJ;llll, a Taruite 
IIpllMSHllMOCTE, MO ,ll;JIR pemeHllH pasHoo6pasHHX 38M'I ll3 pasJill'IHlIX 06JiaC
Tefi Hayxn ll TeXHllKll. 

B saKJIIO'IeHllll rrepetmcJieHH OCHOBHHe pesy.n::&TaTH .imccepTaQUH. 
IlUHJIO.l!tSHllH K .imccepTBIJ;llll cop;epxaT aKTH O CM'Ie C03MHHOrO aBTO

pOM i,!O B 3KCMyaTaIJ;llIO ll CimCOK OCHOBHHX rro,mrporpaMM O yxasaHlleM l'IX 
HasHatieHllH, TPe6yeMoro o6~eMa IT8MllTll ll o6rimx xapaKTepllCTllK M06llJI&
HOCTll. 

0CHOBHHe pesy.n::&T8TH 1 ITOJiy:'IeHHHe B ;p,lfCCepTarom 
I. PemeHa aKTyaJI&HaH sa.IJ;a'Ia 003MHllH ,ll;JIR llSMepllTeJI&HOfi OllCTeM!l 

Ha ocHOBe cxa:impYJOU!ero aBTOMaTa o sJieKTPOHHo-~eBofi Tpy6xofi (MT) 
MaTSMaTntiecxoro o6ecnetieHUsr (MO) yrrpaBJimallefi BBM. B pesy.n::&TaTe B ns-; 
MepllTSJI&HO-BWIBCJillTSJI&HOM KO~eKce omm:_1:1;:ominJiaC:& IIpllHQnITllaJI&HO HO
BaH B03MOJKHOCTJ, - .IJ;OCTyrr Ha HSHKe BllCOKoro ypOBHff K ipyHKQnOHaJI&HHM 
B03MOXHOCT.HM arrrrapaTypll aBTOMaTll3llpOBaHHofi CllCTeM!l C yrrpaBJUieMOH OT 
3BM_sJISKTPOHHO-~eBofi Tpy6xofi (A3]T-2/I60), 'ITO rrosBOJJHJIO pemaT:& sa
.IJ;atm no nsMepeHUIO n o6pa6oTKe ipoTonso6paxeHnfi B pexnMe .imaJiora tieJio
BeKa c 3BM KBK ll3 o6RaCTll ~epHOfi qill3l'IKH, TaK H.IIpnKRa}UIHX OMacTefi 
llCCJie.IJ;OBaHllfi. 

2. IlpoBe.IJ;eH aH8Jill3 cpe.IJ;CTB MO yrrpaBJJIDlllefi 3BM B COOTBeTCTBllH C 
Tpe60BaHllfil1ll H oco6eHHOCTIDilll CKaHllpYl(Jllero aBTOMaTa O 3]T, orrpep;eJieHa 
OTPYKTYPB MO ll3MepnTeJI&HOfi CHCTeMH ll MSTO.IJ;ll ero peaJillsall;llH. 

CTpyxTypa rrpe,ll;7l:oaeHHoro MO ipyHKIJ;llOHaJI&Ho HesaBUCHMa oT Tnrra 3BM 
ll MO.l!teT 6HT:& llCITOJI&30BaHa Ha pasJilltJHHX 8BM. MeTO.IJ;ll peaJill38IJ;ll:H MO IJ3-
MepnTeJI:&Hofi CHCTeMH YtJllTHBaIOT ~ .IJ;OCTlll!tSHllfi H TeH,D;eHQnfi •. pasBllTllH 
coBpeMeHHoro MO, TaKHe,KaK MO~JI&HOCT:&, cTpyxTypHoe rrporpaMMHpOBaHne, 
Heo6xo.IJ;UMOCT:& .imaJiora 'I9JIOBeKa o 2Ri, M06llJI:&HOCT:& rrporpaMM (sa· c-ireT 
IIpllMeHeHllH MaKpocpe.IJ;OTB H JI3HKOB BHCOKoro ypoBIDI), BOSMOltHOCT:& pac-

IO 

runpeHUH 003.IJ;aHHoro MOH T.p;. B CTpyxrype MO rrpe~CMOTpeH rraKeT .imar
HOCTll'IeCKHX nporpaMM, II03BOJI./OO!lllli BilIIOJIHJITE, orrepaTHBHHH .(B TOM 'lliCJie 
B rrponecce HSMepeHUil) KOHTpoJI& 'iJYHKnHOHllpoBaHllH -OKaHllpY1(Jlllero 8BTOMa
T8. 

3. Ha OCHOBe orrepaTHBHOil: CHCTeMH OC-4/220 P.aapa60TBHO Otill!ee MO 
yrrpaBJIID'.lllefi 3ffiJ, KOTopoe HCIIOJII,30BaJIOC:& H HCITOJI:&SyeTCH KaK TeXHOJIOI'E
'ISCKaH 6asa MH 003.IJ;aHHH rrporpaMM nsMepemm (pHJI&MOBOfi HHg)OpMannn, a 
TaIOKe' ,IJ;JIR pemeHUsr .npyrMx sa,na-q Ha yrrpaBJJIDllleli 8BM. B pesyJI&TaT.e mo 
yrrpaBJJIDllleil: 3ffiJI rrpno6peJIO HOBHe Ka'IeCTBa! 

- HHTepaKTllBHlIB pel!tHM ;pa60TH -0 orrepall;llOHHOH CHGTeMOfi; 
- ipopMaTH!lli BBO.IJ;--,BllBO.IJ; MH aJiqJaBllTHO-Il;llippOBHX ,lCUCITJieeB; 
- pe.lltHM rraKeTHOH o6pa6o~ c ITOKOJIOHHO-KO,JJ;lfpOBaHHHX rrepipoKapT 

IIpll Ha.Jmllllll ycTpOfiCTB BBO.IJ;B KapT IIIIJpOKOil: CTOpoHofi; 
- o6MeH Ha asmte BHCOKOro ypoBHH c pasJill'IllliMll ycTpoficTBa1.m BHem

Hefi IlaMf!TIJ; 003,nBHHOe rrpn 3TOM crreIJ;llaJI&HOe MO o6ecrre'IllJIO ITOJIHYJ!) COB
MeCTllMOCT:& c .IJ;pyrHMll 3BM mfypoBHe MarHllTHHX JieHT B ipOpMaTe EC 3BM. 

KpoMe roro, cosp;aHa 6n6JilloTexa MaKpoorrpep;eJieHHfi, ytmTHBalOOIBH 
oco6eHHOCTll ynpaMSHllH annapaTypOli aBTOMaTa H pacrunpeH8 06lllaH 6E6Jill
OTeKa ITO,IUipOrpaMM ,ll;JIR ITOBlIIIISHllJI M06HJI&H_OCTlf H OITTEMaJI&HOCTll (jlMeH:&
meHHJI Tpe6oBaHIJit K naMR:Tll, YBemI-ireHIJJI 6HC'.l'pop;ettcTBUa E T.rr.} cosM
BaElM!:lX rrporpaMM: 

4. C03MHH rrporpaMMHHe cpe.n;CTBa YlIH4lllUllPOBaHHOro 06MeHa MHHll
MIJ Me~ ynpaBJJIDlllefi 3BM aBTOMaTa E MOlllHOfi neHTpaJI:&HOfi 9BM KOJIJieKTIJB
HOro IIOJI:&30BaHlla tiepes KaHaJI~Ba3ll, B pesyJI:&TaTe -qero ITOHBEJiaCb B03-
MOJKHOCTE, a@eKTHBHOro pemeHIJsr -OJIOlKHHX, Tpe6yxil1llx·6oJI&mofi Bll'IllOJIHTeJI&
Ho:fi MOlllHOCTE, sa,na-q C HCITOJI:&30BaHIJeM peimMa 0Ba3ll ,m3yx BBM B peaJI&
HOM 1J8GmTa6e .BpeMeHIJ. 

.llJIJI IlOBHIIISHllH YCTOli'IllBOCTll_ll Ha,n;eJKHOCTIJ ipyHKQnOHllPOBaHllR H3Me
pnTeJI:&HOfi CIJCTeMH rrpe~CMOTpeH TaK.l!te 06MeH MHHHMH Me~ 311~ -irepes 
MarHIJTHHe JieHTH, MH -qero paspa6oTaHH COOTBeTCTBYJ[llll'le rro,IUiporpaMMH. 

5. IlpoBe.IJ;eHH IJCCJie.IJ;OBaHllH pasJIIJ1IHl1X nporpaMMHO-yrrpaBJUieMHX IIa
paMeTpOB, orrpep;eJIR:IOOlllx ycrofi'IllBoe iJ?YHKUllOHllpoBaHIJe arrnapaTypu, Ji Ha 
RX OCHOBe paspa6oTaH H OTJIBXSH B pel!tl!Me Herrocpe.IJ;CTBeHHOro B3aHMO.IJ;e:fi
CTBllR c arrrrapaTypoit rraKeT 6aSOBHX il?YHKUllOHaJIJ,HllX rrporpaMM {6aso.Bufi 
naxeT} ,IJ;JIR cxaHUpyranero aBTOMaTa Ha 3]T. Easomrtl: rraxeT fiBJifleTcsr qiax
THtiecKH rrporpaMMHHM HHTeppettCOM Me~ arrrrapaTypofi ll rrporpaMMOfi ITOJI:&
SOBaTeJIJI E o6eorre'Il!BaeT BHpTyaJI&HOqT:& Il3MepHT8JIJ,HOfi CilCTeMll, rrpep;o
~TaBJ.[JIJI .IJ;OCTyrr KO .BCeM He06XO.IJ;llMHM cpe.IJ;CTBBM annapaTypH Ha.RSHKe BH-. 
coxoro ypoBHJI. IlaxeT HaG'IIiTHBaeT 6oJiee 60 rrporpaMM, HarrncaHHl:lX Ha 
MBKpoacceMMepe H iJ?oPTPaHe H OC>Jia,naeT CJie,JzylCIIIHMll CBOfiCTBaMIJ: qlYHKIJ;ll-:-
OHaJI&HOft ll36HT01IHOCT:&m, xopoIImM 6ucTpop;efiCTBH6M, yCTOfi'!llBOOTJ,D R 
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c6omvr B annapaType, KOMIIBKTHOCTbID, 'ITO o6yCROBHRO ero ycneIIIHoe npn~ 
MeHeHHe ]J)IJJ. pemeHHH pas~tJilliX saAatJ. 

0T~'1HTe~HOH oco6eHHOCTbID 6asoBoro naKeTa JlllJllI8TCJI H8~'1He mH
poKoro Ha6opa no~orpaMM ]J)IJJ. pa6oTH c TeXImtJeCKllMB cpeACTB8Mll_.IJ;Ha
ROra (rpacpntJeCKHMll H a~aBHTHO-UH<PPOBl:lMll .IJ;llCMemm, <PYHKUHOHa~HOii 
MaBHaTypoii, CBeTOBIDVI Kapa~amoM; ycTpoiicTBOM OilTHtJeCKOro B1IBO~, 
TpaHcnapaHTOM). 

6. Paspa6oTaHa coBoKynHocn nporpaMMH!lX cpeACTB o6ecnetJeHHJI .nn
aRora B HsMepnTe~HOii CHCTeMe Ha OCHOBe CK8HHpyxmero BBTOMaTa c 8JIT. 
B pesy~TaTe IlOHBH~Cb YA06Hllii B HCil0~30B8HHH cnoco6 38A8HHJI B BH
Ae Ta6~u ;imaRorOBOii CTPYKTYPH nporpaMM!l Il0~30B8T8Jl.lI, 8 TaKJKe B03-
MOlKHOCTb HCIT0~30B8HHJI :eepapXHtJeCKOii MHOroypoBHeBOH CTPYKTYPH ;imaRO
ra. Bee 8TO npeAOCTaBJIJieT l'll61Gle B03MOlKHOCTH MO;IW(lJHK8UHH a~OpllTM8 
H3MepeHHH Bnpouecce pa60TH H, B KOHetJHOM HTOre, IlOBllilleHHe IIpOH8BO
;imTMbHOCTH H3MepnTe~HOll CilCTeMbl Il H8AeJKHOCTH HA8HTil(lJHK8UHH co6a
THii 38 CtJeT 0

0THOCHT8RbHO 6HCTporo Ba6opa np:ee~eMHx a~opHTMOB H3Me
peIIl'!H ]J)IJJ. CROilawx YtJ8CTKOB (lJOTOH306paJKeHHii. 

7. Paspa6oTaHa MeTo;imKa H pea~soBaHo nporpaMMHoe o6ecne~eHHe 
rrpouem1:1 Ka~6poBKH CK8HHpYJ(ll.lero 8BTOMaT8 ASJIT-2/160, 'ITO o6ecnetJH
B88T B TetJeHHe ~Te~Horo BpeMeHH MaCCOBae npeunsHOHHae H8MepeHHJI 
cpOTOCHHMKOB. ilpouema Ka~6poBKH JIBJIJieTCJI nporpaMMHHM HHCTpyMeHTOM 
]J)IJJ. AOCTHJKeHHJI BHCOKHX TeXImtJeCKHX xapaKTepHCTHK (TO'JHOCTH, CTa6n~
HOCTH H T.n.) 8BTOM8T8 ll KOMITeHC8Uilll He.mrneilHoCTll CilCTeMH KOOp;IWH8T 

. 8JIT ITyTeM npeo6pa30B8HHH ee K A0K8pTOBOii CllCTeMe KOOp;IWHaT. KpoMe 
Toro, npouema Ka~6pOBKH JJCITO~syeTCJI B KatJeCTBe KOHTpORbHOH 88A8-
'1H (rR068JII,HOro TeCTa) ]J)IJJ. IlpOBepIGl pa60TOCilOC06HOCTil BCefi ll3Mepll
T8~HOH cIIcTeMbl B ueRoM. 

8. Ha OCHOBe llCIT0~30B8HHJI paspa60T8HHOro MO pemeHll CRe~e 
npaKTHtJec~e saMtJH: 

- C03MHH MeTOA ll nporpaMMa ,IJ.lI.H ll3MepeHHJI perrepHHX KpeCTOB Ha 
cpOTOCHHMKax C KaMepa PHCK OlliIB; nporpaMMa IlpHMeHHeTCJI ,IJ.lI.H MaCCOBHX 
H3MepeHilii pea~HHX ipll3ll'J8CKHX eo6aTnii, xapaKTepll3YJO!lllIXCJI IlOBameHHoii 
CROlKHOCTbID (He~HeilHoCTb CllCTeMbl cpoToperHcTpaunII, H8~tJHe cpoHa ll 
T.Il. ); 

- npeMOJKeH MeTOA II cosMHa yHIIBepca~HaJI ;imaRoroBaJI nporpaMMa•. 
,IJ.lI.H ll3MepeHHJI (lJOTOll306paJKeHHH KyCOtJHO-~HeilHax o6~eKTOB; c·npHMeHe~ 
HHeM nporpaMMa ycneI11Ho nponsBeAeHa pa6otJHe HsMepeHHJI cpoTOnso6paJKe
HHii KO~UeBHX CTPYKTYP K~£Ta JlyHH

0

ll M8TO;ImtJ8CIGle ll3MepeHHJI (lJOTOll306-
paxeHHft M8PHHX cpH~Tpo:s' 21. 

OnaT IlpllMeHeHHJI paspa6oTaHHoro MO IlOK838R Ilp8KTlltJ8CKyro ueHHOCTb 
npeMoxeHHoii CTPYKTYPH MO ll MeTOAOB ero pea~38Ullll, npllMeHllMOCTb MO 
]J)IJJ. pemeHHJI mHpOKOro Kpyra 38A8tJ H B03MOlKHOCTb MllHHMa~HaX ycn~ft 
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co CTOpOHll nporpaMMHCTOB ll onepaTOpOB ]J)IJJ. OCBOeHilJI ll HCIT0~30B8HilJI 
KOMIIOHeHT C03MHHoro MO. 

Paspa60T8HHOe MO CHa6JKeHo IlORHOii CIJCTeMoii AOKyMeHT8UHH (ollllca
HHJIMH, HHCTPYKUHJIMH, RIICTllHraMH), IlpllHHTO B 8KCURy8Taunro ll o6ecnetJH
B8eT XO~Olllle 8KCITRy8T8UHOHHHe xapaKTepIICTilKH ll3MepIIT8~Hoii CHCTeMH. 

PeayRbTaru mmcepTaIDIH ony6rnoBaHH B pa6oTax: . 
l. CeHtJeHKo B.A. Hcno~soBaHHe ;imcMeeB BT-340 B cocTaBe onepaunoH-

Ho.ii CllCTeMH naKeTHOii o6pa6oTim ,IJ.lI.H ESCM-4 • .lly6Ha, 1976, 12 c. 
(Coo6nleHIIe/06~eA. llH-T Mep. HCCReA.: 11-10191). 

2. CeHtJeHKo B.A. IlporpaMMH o6MeHa c HMJI EC-5012 ]J)IJJ. 8BM E8CM-4 • 
.lly6Ha, 1978, IO c. (Coo61J1eHHe/06~eA. mr-T .ruep. IlCCReA.: 
PII-II629}. 

3. CeHtJeHKo B.A. 06 llCil0~30B8Hilll IlOKMOHHO-Ko;impoBaHHaX nepcpoKapT 
Ha 8BM ESCM-4 c YCTpOHCTBOM BBOM BY-700-3 •. .lly6Ha, 1978, 7 c. 
(.llenoHHpOB8HHOe C0061J1eHHe/06~eA. llH-T Mep. llCCReA.: El-11-11609)._ 

4. EapameHKOBa H.B., Kap.710B A.A., CeHtJeHKo B.A. IIporpaMMH KaRJI6poBIG1 
MOHilTOpHoro CK8HilpYJ{ll.lero 8BTOMaTa ASJIT-Z/160. 
I. CENTER - nporpaMMa CK8HHpoB8HilJI, ono:3HaBaHil.ff KpeCTOB ll onpeAe
ReHHJI llX U8HTpOB Ha KaRJI6pOBO'JHOii pemeTKe aBTOMaTa ASJIT-2/160. 
.lly6Ha, 1980, 8 c. (Coo61J1eHHe/06~eA. llH~T Mep. llCCReA.: 
PII-12889). 

5. Kap.JIOB A.A., CeHtJeHKO B.A. IlporpaMMa KaRII6poBKH MOHHTOpHoro CKa
HHpYJ(ll.lero 8BTOM8T8 ASJIT-2/160. 2 •. FIT - nporpaMMa ,IJ.lI.H HaXO)KAeIIl'!H 
K08cp!pEUHeHTOB KaRJI6pOBOtJHaX npeo6pasoBaHHH • .lly6Ha, 1978, 17 c. 
(Coo61J1eHHe/06~eA. llH-T Mep. MCCReA.: IO-II155). 

6. EapaHtJYK M.K., EapameHKoBa H.B., Kap.710B A.A., KpeTOB A.II., 
JlailtJMK 8.,ll., CeHtJemto B:A·, TyTamKHHa JI.B., lllK~eHKOB B.H. Hc
CReAOBaHHe xapaKTepHCTHK MOHHTOpHoro CKaHHpyxmero 8BTOM8T8 Ha 
8JIT. MaTepnaRH 1-ro BcecomHoro coBelllaHHJI (KneB, 12-14 OKTJI6PH 
1976 r.): ABTOM8TH38UHJI H8YtJHHX·HCCReAOB8HHH B MepHoii (lJH3llKe. 
HsA. HHH AH YCCP, KneB, 1976. 

7. Kap.710B A.A., JiosoBaJI C.II., CeHtJeHKo B.A., CKpanHHK H.r. BII6~oTe
Ka no~orpaMM ynpaDJIJlICllleii 8BM ESCM-4 MOHHTOpHoro CR8Hilpyxmero 
8BTOM8Ta ASJIT-2/160 (OilHCBHHe no~orpaMM). ,lly6Ha, 1979, 168 c. 
(.llenOHilpOBaHHOe C0061J1eHHe/06~eA. HH-T Mep. HCCReA.: Bl-II-13058). 

8. Kap.710B A.A., CeHtJeHKo B.A. IIa1teT 6asoBax qiyHKUHoHa~HaX no~or
paMM ]J)IJJ. MHoroueReBoro CK8HHpyxmero BBTOM8T8 H8 8ReKTpOHHO-Ry-qe
BOii Tpy6Ke. MaTepnaRH IIepBoro BcecorosHoro ceMHHapa (,llymaH6e, 14-
16 OKTJI6pJI 1980 r.): ABTOMaTll38UHJI H8YtJHHX HCCReAOB8HHH B MepHoii 
<PH3HKe H CMelKHWC 06R8CTJIX • .llymaH6e, H3A. ".11.0HMIII"' 1980, c. 296-
297. 
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9. Kap.noB A.A., CeHtJemto B.A. IlporpaMMHoe o6ecrretJeHEe ;n;naJiora B 11s
Mep11Te.JI0HO:i1 CllCTeMe H8 OCHOBe CK8HEpYJOI!lero 8BTOM8T8. ,Ily6Ha, 1981, 
5 c. (Coo6meHEe/06~en. llH-T JI.IJ;ep. nccJien.: I0-81-340). MaTepnaJm 
I-ro BcecOID3Horo COBemaHEH (MocKBa, I-3 OKTH6PH 1980 r.): Il.JraHll
poBaHEe ll 8BTOM8Tll38UllH·B 3KCrrep~eHT8.JioH11X llCCJienoBaHllruc, nsn: 
M3M, MOCKB8, 1980, c. 82. • 

IO. KapJIOB A.A., JlaITlJllK s.n •• CeHtJemto B.A., TyTh!lllKl!Ha JI.B., lliaparro
B8 3.B., lliKyH,IJ;emtOB B.H. KOHTPOJio B pea.JioHOM M8CIDTa6e BpeMeHll 
pesy.JioT8TOB OIT03H8B8HEH Ha CK8HllpyxmeM 8BTOM8Te A3JIT-I. Tpy):Uil 
BceCOID3HOro CeMllHapa(ArnepaH, ceHTH6po 1975 r.): 06pa60TK8 (pll-
3lltJecirn:i1 llffiPOPM8Ullll, 11sn. Ep<l)M, EpeBaH, 1976, c. 311-313. 

II. CeHtJemto B.A. IIo.nrrporpaMMU ;u.,m 06MeHa nBHHb!MlJ Melli,lly 3BM EoCM-4 
ll CDC-6500 -qepes MJI H KaHaJI CBH3H • .I(y6Ha, 1981,12 c. (,:Uerromrpo
B8HHOe coo6meHlle/06~en. llH-T JI.IJ;ep. 1100.Jien.: El-10-81-338). 

12. Kap.noB A.A., CeHtJemto B.A. YHEBepca.JioHaH ;n;naJioroBaH rrporpaMMa 11s
MepeHEH (pOTOll306pruiteHE:i1 KYCOlJHO-Jil!He:i1H11X o6~eKTOB ;IJ.7IJl CK8Hllpyia
mero aBTOM8Ta Ha 3JIT. ,:Uy6Ha, 1981: 5 c. (Coo6meHEe/06~en. l!H-T 
Hnep. llCCJien.: 10-81-334). 

13. CeHtJeHKO B.A. PyxoBonCTBO orrepaTopy ITO orrepaunoHHo:il CllCTeMe 
"OC-4/220-,:UYBIIA" • .lly6Ha, 1976, 31 c. (.nerroHEpOBaHHoe ,coo6me
HEe/06~en. EH-T JI.IJ;ep. EccJien.: EI-II-I0190). 

14. CeHtJeHKO B.A. PyxoBoncTBO ITO llCITOJio30B8HllID rrporpaMM!:l CENTER. 
,:Uy6Ha, 1979, 12 c. (lerroHEpoBaHHoe coo6meHEe/06~en. l!H-T JI.IJ;ep. 
llCCJien.: El-II-12988). . . 

15. Kap.noB A.A., CeHtJemto B.A., CTerraHeHKo B.A. ,Il,llaJioroB:uit rrporpaM
MH11:i1 KOMIIJieKC ;IJ.7IJI ll3MepeHEH ~OTOCHllMKOB JI,IJ;epm.rx B3a~one:ilcTBH:i1. 
MaTepl!8Jlll YI-:it BceCOID3HO:i1 KOmpepeHUllH (HOBOCll6HpCK, 26-28 M8H 
1981 r.): ABTOM8Tll38UllH HaYlJHHX llCCJienoBaHE:il Ha OCHOBe rrpl!MeHeHllH 
3BM, Hsn.MAH3 co AH CCCP, HoBocH6llpcK, 1981, c. 141-142. 

PyxoIIHCo IIOCTyIIHJI8 B ll3naTe.JioCKHH OTnM 
-25 aBrycTa I98I rona. 

14 


