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Pa6oTa BHIIOJIHeHa B Jla6opaTOplDI HelTpoHHol q11113BKH Q6'1,8.JO!H8HHOrO 

BHCTBTyT8 JDl8pHHX BCCJI8.ItOB8HBI. . . 

Hayqm,te pyltOBOUTeJIH: 

K8H,JOUt8'1'._T8XHJl118CKBX HSJX 

KSH,JO'IMT <1msno-MS_'1'8M8TJ1118CK111X 

HSJX 

OqiHIIBSJII,HHe OllllOH8HTH:. 

r.II.lyxoB 

A.M.Ba.liarypoB 

. .ItOKTOp '1'8XHB'l8CKBX HSJX B.H.HJ!gJOHTOB 

RSH,JOUt8'1' q11113BKo-MSTeM8'H'l8Cl01X 1 , 

B8JX A.E.CeHHep 

Be~• opraosanu: 

HHCTll'l'yT JDt8pBl,IX KCCJI8,l!;OBSHJII AH YCCP • lCBeB. 

ABTo~paT pasoc.ta11' .,_., 1987 ~a. 
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3alllllT8 ,IOICC8pTSD;IJI COCTOBTCH ., ~., ________ .1988 ro.Ita 

B . 118COB HS 8SC8.ItSHBB cneD;BSJIJIS~HHOro CoBeTa no47.0l.04 npB 

Jia6opaTOJ)JIJI BH'IIICJDl'l'eJU,Hol TeXHJID. B SBTOIISTJISSIIBJI Q6'1,8,IOIH8HHOro

JIHCTBTYT8 JD18pHHX JICCJle,D;OBSHBI (
1 ny6ua MocKOBCKOI o6JI.). 

C uccepTSIIBel MOEiO OSHSKOMBTLCH B 6B6JnloTeKe ORHH. 

YiieHHI ceKpeTapL CoBeTa 
RSH.IO!~T rf,JlsBKO-MaTeMSTB11ecKHx uayx •· I ,1 / •· · • 3.M~HBaH'leHKo 
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OElllAfl XAPAKTEPHCI'l1KA PABCJI'H 

AKTyam,HoCTL npo6JreMll. JJ.n.H 8BTOM8TH38IIBll Haym HCCJie,ItOB8HHii 

nmpoKo HCilOJil,SYJJTCH CHcTeMll, nocTpoemme Ha 6ase MHHH-, MRKpo3™ H 

annapaTypH B cTaH.ItapTe KAMAK. no on;eHKaM cnenea;rncToB, KAMAK 6y,neT 

8KTHBHO llpHMeHHTLCSI no KpaiiHeit Mepe .no cepe.ItHHH 90-x ro,noB. ,Il.7rsI aqi

!peKTHBHOro HCilOJIL30B8Hl!ISl aKcnepHMeHT8Jil,HOii annapaTypu,·noBlillleHHSI 

llp0113BO.JlHTeJII,HOCTH TPY.D:8 Hay-cnrax pa6oTHHKOB llpll npoBe,IteHHH 8KCnepH

M8HTOB HYlKHO C03.It8TL llpHKJIB.ItHOe nporpaMMHoe 06ecne'ieH11e 1(no),· COOT

BeTCTByx>mee BOSMOJ!tHOCTSIM.annapaTypli H noTpe6HOCTSIM 06.IIaCTll npHMeHe

HHSI. npoHSBO.JlHTeJil,HOCTL Tpy.na nporpaMMHCTOB B HSCToa:mee BpeMSI OTCTa

eT OT IlOTpe6HOCTeii 11 TeMilOB pa3Bl!THSI BliqJiCJUlTeJILHOii TeXHHKH, a·.nomt

rro B o6meM 06'1,eMe·pa6oT no C03,It8HHID Cl!CT~M 8BTOM8TH3aIIBH aKcnep.l!MeH

TOB (CA3) B03paCTaeT. AKTYaJILHOCTL npo6JreMll IlOBlillleHHSI npOH3BO,D;l1TeJIL

HOCTH Tpy,na nporpaMMHCTOB, a CJie,D;OBaTeJII,HO, ll COKpameHHSl . ppOKOB cos- · 

.naHHSl npllKJIB.ItHOro nocoxpaHHeTCSI. OTMe-qaeTCSI T8Kllt6 aKTYaJILHOCTL,pas

pa6oTKH HayqHHX MeTO.ItOB IlOCTpoeHHSl C.0CT6M aBTOM8TH3aUHH Haym llC

CJI8.ItOB8Hllit. 
HcnOJILSOBaHHe B CA3 coBpeMeHHHX BacoKonpoHSBO.JlHTeJILHHX MHHH- H 

MHKpo3™ Il03BOJISieT BO MHOrHX CJIY'i8SIX BlillOJIHHTL Ha HHX OKOH'iBTeJil,

Hyx> o6pa60TKY aKcnep.l!MeHTaJII,HHX .ItaHHHX. 3TO ,JteJiaeT 8KTya~Lli!™ paspe

weHHe npo6JieMll cos,naHHSI B3aHMOCOr~acoBammx nporpaMM H8KOM8HHSI 11 

nporpaMM o6pa60TKH (HHTerpHpOBaHHoro no CA3). 

B Jla6opaTopHH HefrrpoHHoil: g)HSHKH (JlH<li) Ollffii llpOBO,IJ.llTCSl cneKTpo

MeTpH'ieCKHe aKcnepHM6HTH Ha .neiicTByx>ll1.0X llMilY~LCHHX peaKTbpax lffiP-2 

11 lffiP-30. )lJm 8BTOM8TH38IIBH aKcnepHMeHTOB HCilOJil,SyeTCSI 6Q7Iee .D:BYX 

.necSITKOB MHHH- H M!4Kpo3IM H annapaTypa KAMAK. Cos.naHl!le HOBHX H pas

BHTHe yxe HM6IDll1.0XCSl CA3 Tpe6yeT C03,It8Hl!lfi pasBHTOro no. 

Uem, pa6oTa. UeJILID .ItHccepTaUHOHHoit pa6oTH JIBJIJieTcSI HcMe,nOBa

HHe MeTO,ItOB nporpaMMHpOBSHHSl CA3, aHaJ!lls OIIHTa l!X npHMeHeHHSI, 0606-
meHHe ero B BH.It6 paspa60TKH HOBOil MeTO,IU!Kll H YHHcJimn!poBaHHHX MO.ItY~

HHX cpe,JtCTB, B H8H60JI1,Weii CTeneHH OTB8'i8IDD1llX oco6eHHOCTSIM Cll8KTpo

MeTpll'i8CKHX aKcnepHMeHTOB H COOTB6TCTByx>ll1.0X CAS, a TaKl!te cos,naHHe 

IlpHKJIB.ItHoro no .Il.1ISl npOBO,ItHMllX Ha peaKTOpaX lffiP-2 n lffiP,~30 aKcnepH

MeHTOB. 
B COOTB8TCTBBH C T8KOI D;eJil,D B ,IO!CC6pT8IIBOHHOi1 pa6oTe CT8BHTCR 

B pemaDTcH CJie,nyDIIBe sa.natm: 

r.:----1,--::-----
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- IIpOB8CTH 8H8Jlll8 ll!HpOKO HCIIOJIJ,SyeMHX M8TO'AOB H cpe'ACTB npor

paMW!pOBSHRll CA3, cnoco6oB opraHJ!sawm no CA3; 
- paspa60T8Th cneuaa.zmsHpOBaHHm!: smmt,HHCTPYM8HTaJil,HH8 CP8'A

CTB8 B Ha6op YHHBepcaJII,HHX MO,ny.nett. o6ecne-imBaDlltllX BOSMOJtHOCTh reHe
pawm IIpHMMHoro no CA3 us Ha6opa Momr.nel B q>e>p.mTe "sarpysIW; one
HHTh a!MeKTHBHOCTh IIpHM8H8Hl!Jl TaKoro M8TOp;8 H CPB'ACTB K Sa'Aa1J8M 8B
TCN8TH88ItlW CII81t'l'pOMeTpHqecKBX SKCII8PHM8HTOB; 

- paspa60T8Th M8TO'AHKY nporpaMMHpOBaHHH CA3 Ha smmte IlaCK8JI1,, 
IlpHSBaHHyJ) yBeJlll'IDi!Th IIpOH8B0,Itl!TeJI1,HOCTh TPY'Aa nporpaMMHCTOB, ynpoc
THTh nponecc ·cos'AaHRll IIpOrpaMM ]J,]IJl CA3, o6ecne'llJilTh BHCOKBB xapaRTe
PHCTHKl! HS'A81tHOCTHH ycToltmBOCTH It OIIIH6K8M COS'AaBaeMHX IIpOrpaMM, 
.BOSMOJtHOCTh p88.IIH88Wlll MOOR7q,HOrO JI BHT8rpl!pOB8HHOrO no ,WIJt IIpOBe
'A8HJ!Jl 8KCIIepBMeHTOB, o6pa60TKB 'AaHHHX H IIpB'ACTaBJieHJ!H pesyJII,TaTOB; 

- paspa60T8Th npo6JieMHO-OpH8HTHpOBamwe 8JII'OpHTMH ,WIJt pemeHHJl 

'l'l!nHllHHX Mil CA3 sap;a'l nporpaMMHpOBSHHJl; 
··- COS'AaTh. npo6JieMHO-OpHeHTHpOB8HHHe II8K8TH IIpHitJIS'AHHX IIO'AIIpOr

paMM ,WIJt nporpaMMHpoBaHM onepaD;BI C annapaTypol KAMAK, opraHHSSD;BH 
B BCllOJll,SOBa~ 6asH 'ABHHHX B CAa 1 ·peaJIJ11sawm ~ft BHSYBJIHSaD;BH 

H OII8paTHBHOro·aH8JIJll38 MHOrOMepm,cc CII8KTpOB C llOMOlltLD cpep;CTB 1118-

lllBHHOft rpaqmKH; 
- cosp;aTh llpHMMH08 no Mil 8BT(J.!8TH88D;BH IIpOBOp;BMHX B JllIITI 

OWllf Ba peaKTopaX l:IBP-2 H l:IBP-30 excnepEMeHTOB, ECIIOJU,SYJI paspa6o

TaHHHe M8TO.ltH, SJII'OpHTMH B nporpaMMHHe cpep;cTBa. 

Ha;r,HM HOBHSHa I BnepBHe COBMBCTHO C .Iijlyrmffl. COTpyp;HBKSMH JIHIT/ 
OWiH oosp;aBa H HCIIOJil,SOBaHa ,WIJt paspa60TKH no CA3 npo6JieMHO-OpH8HTH

pOB8HH8Jl MO,JzyJII,HSJl CHCTeMa CAHIIO. OCHOBSHHSn Ha IIpHHD;BIIe reHepaD;BH 

IlpHKJlS'AHHX IIpOrpaMM HS Ha6opa Mo;zur.nel B q>Op.taTe sarpysKB. B paMKBX 

&TOI pa60TH 'AUCCepTaHTa.f paspa60T8H CII8D,l!8JIJll3HpoBaHHHI JmHK OIIHCa
HU (cneD,l!qJHK8D,l!H) IIpHitJIS'AHHX IIpOrpaMMHHX CHCT8M, BKJlll'l8lllllBI cpep;cT

B8 ]J,]IJl OIDICSHHJI II8pa.7IJI8JII,HHX npoueccoB, peaJIHSOBaH COOTB8TCTBYJ)IIIHI 
RCIIJJBJIJi'1'0p H MOHHTOp. Paspa60TaHa H IIpli!MeHeHa B ROHKPBTHHX S9'Aa1JSX 
118TQJOWI nporpmampOBSHHJl CA3 HS HSHite IlaCK8JI1,. BnepBHe B CCCP. 
~oaeH H JICIIOJll,SOBaH M8T(),It IIpOrpeMMHpOBSHHJI II8pa.7IJieJI1,HHX nponec
COB H8 IlaCK8.18 1 OH JJM88T PHJt Ilp8m,,yllt8CTB IIpH cosp;aHJ!H no CA3 IIO 
OpaBH8HJII) C ,l{pyrJOQil IIBT0,It8MB 1 H888BHCJJMO npe:n,noaemnam sapy6eDH-
IOI SBTOpaMH, JI cpep;cTBSMB, Ilp8'AOCTSBJlJl8Ml,IMH B

0

MyJII,THIIpOrpalOIHHX 
OU8pant10BHSX CBCT8MSX. JIJul HHT8rpaD,l!H IIpOrpaMM BSKOIIJI8HJ!Jl C IIpOrpaM-

118D o6pe60TRJI B CA8 Ha lllllHH- H MBKpo3W BII8p:BH8 BCIIOJll,SOBSHa 6asa 

,UBHHX · JI COS'ASH MOd&llbHr:dl H BKOHOIIH'lHHI II8K8T IIO,JtIIpOrpaMII Ha IIacK8-

2 

-i 

i 
J 
l' 

.ne. BnepBHB C03'A8HO IIpHKJia'AH08 no ]J,]IJl CHCTBM!,l 8BTOM8TH'l8CKOI opHeH

T8IJ,,tH MOHOKpHCTaJIJIOB, B KOTOpol IIOJIOXBHHB xpHCTaJIJia onpe'AeJIJlBTCJl 

Ha OCHOBB aHaJrH38 'AH~P8KIJ,,tOHHHX cneKTPOB,H3MBpemmx no MBTO,Jzy Bpe

MBHH npOJieTa. Paspa6oTaHO npHMaJU{OB ITO ]J,]IJl ~erHCTpaUHH BpBMBHHHX 
CIIBKTpOB B KOOP'AHHaTaX npocTpaHCTB8 BOJIHOBHX BBKTOpOB, 'lTO COKpama

eT o6~eM HB06XO'AUMOI ]J,]IJl HaKOil/IBHHJl cneKTpa IlaMJlTH B ~10 pas. Bnep-. . 
BH8 B CCCP C03'AaHO ITO ]J,]IJl aBTOMaTH3aD;BH HettTpoHorpa~HqecKHX 3KCIIBpH
M8HTOB C nosHIJ,,tOHHO-qyBCTBHTeJihHHMH 'A~TeKTOpaME no MBTO,Jzy BpeMeHH 

npOJieTa. 
ITpaKTHqecKaJl UBHHOCTb. nOJiyqeHHHB pesynTaTH HCIIOJII,3YJ)TCJl npR 

C08'A8HHH no KOHKpeTHHX eKcnepHMBHTOB Ha peaKTOpax l:IBP-2 E RSP-30. 
MeTO'AHita nporpaMMRpOBaHlUi CA3 Ha Jl3l1K8 ITacKan. paspa6oTaHHH8 a.nro
pHTMH H naKeTH no'AllporpaMM o6ecneqHB810T COS'AaHHB B CXSTHB cpoRH HH

TerpupoBaHHoro no CA3, ·o6~a'AaD~ero nmpoKHM Ha6opoM B03MOJKHOcTel H 

BHCOIU!MH BKCIIJiyaTau,tOHHl:lMR R8'lBCTB8MH. 
COS'AaHHOB npn1t.11a'AH08 no HCIIOJll,3yBTCJl ]J,]IJl 8BTOMaTHS8IJ,,lH npOBO

,lUOOlX B JIH~ 3KCIIBplilMBHTOB Ha BOChMH cneKTpOMeTpax. C ero noMOntbD 

IlOJIY'lBHH BBEHHB q,ESnqecKHe pesy.nhTaT~. 
Paspa60TaHHHe MBTO'AHlta. BJlrOPRTMl,l H MO,JzyJlhHHB nporpaMMHHe CPB'A

CTBa npHMeHHMH ,ItJIJl mHpOitoro RJiacca Sa'Aaq aBTOM8TH3au,tH 0KCII8pHMBH
TOB B 'APyrHX o6JiacTJlX Hay'IHHX l!CM8'AOB8HH:lt, Sa'Aaq aBTOM8TH3aD,l!H yn~ 
paMBHHJl CJ[OJltHHMll ycTaHOBK8MH H TBXHo.JIOrHqecKHMH npoueccaMH Ha npo

H3BO'ACTB8. C03'AaHHH8 nporpaMMHHe cpe'ACTBa nepe'AaHH H HCilOJll,SyJOTCJl 

B qeTHpex _oprrumsBIJ;WDC CCCP. 
Anpo6alll!Jl pa6oTH. 0CHOBHH8 pesynTaTH 'AUCCepTaD;BH )l;OitJI8,IOiBa

JlHCh HS MBJK,nyHapO'AHOM COBemaHHR no nporpaw.mpoBaHHD H M8TBM8THqec
KHM MBTO'AaM pemeHHH ~R3RqecKl!X Sa'Aaq (.Uy6Ha, 19?? r.). Ha 1--M Bce
COD3HOM CBMHHape no aBTOMaTHSaUHH HayqHHX HCCJlB'AOBaIDitt B ,mepHO:lt qm
Sl!KB E cMemmx 06.nacTJIX (,11,ymaH6e, 1980 r.). Ha cemmape "ConpeMeH
HHe M8TO,nli H cpe'ACTB8 nporpaiu.mpoBaHHJl" (MocKBa, 1981 r.). Ha XY 
BcecODSHO:lt lllKMO no aBTOMaTHS8D;JllH H8YlllIHX HCCJl8'AOBaHH:lt (YCTh-HapB8, 
1981 r.). Ha XII Mex,nyHapO'AHOM CHWI03Hj'MB no ,mepHOtt 0Jl8KTPOHBKB 
(,11,y6Ha. 1985 r.) 

1 
Ha IY BcecoDSHOM ceMHHape no aBTOM8Tl!88Ul!H Hay'{

HHX HCCJlB'AOBamd! B ,mepHOI tpia8HK8 H cuemmx o6JiaCTJlX (npoTBHHO, 
1986 r.} H Ha HayqH<>-MOTO'AUqecltl'lX ceMHHapax B JIHITI OIDIH. 

Ily6JrHRaUlffl. no pesynTaTaM )tHCCepTau,tH ony6JrHKOBaHO 15 pa60T. 
06~eu pa6oTH. JuiccepTaD;BJl COCTOHT HS BBB'A8HHJl,'l6Tllp8X r.naB. 

saMJ'.lqe1mn:,crmclt8 JlHTOpaTypll l! IIplU!OltBHHJl. Pa6oTa HSJIOXeHa Ha 134 
CTpaHHnax, BMD1188T 16 pHCYHKOB l! 4 TaMHUH. CII.UCOlt JlllTepaTYJ)H co-

'A8pl!WT 159 HaHM8HO:aawnl:, 
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B paMKaX CHCTeMH CAIIlIO ,D;l'ICCepTaHTOM Ha acceM6.nepe C03,1{8Bli 
nporpaMMH o6mero H83HaTieHHSI o6'I.eM0M 0KMO 30 THC. CJI0B. 06'LeM npor
paMM, C03,1{8HHUX C llOM0DtE>D M8T0,IUIIW nporpaw.mpoBaHlUt CA8 Ha J'I3HK8 
IlaCK8JII,,C0CT8BJlJ'I8T 60Jiee 29 THC. CTpOK BCXO,nHoro TeKCTa wm OKOJI0 
400 THC. CJIOB. 

CO,llEPJKAIDIB PAE<Yl'H 

Bo BBe,IteH:im o6oCHOBaHa aKTyaJIDHOCTD pa60Tli,cipop.lYJIHPOBaHli neJIJ!I 
H sa,Ita'ffl HCCJI8,l{OB8HHJ'I, ,ItaeTCSI KpaTKOe H3JIOllt8HH8 CQ,It8J)Jlt8H111J'I pa60Tli no 
rJiaBBM. 

B rrepno« rJiaBe llp0Be,It8H aHaJIH3 cpe,ItCTB H M8TO,ItOB, BCllOJil,3yeMNX 
MH nporpaMMHpoBaHESI CA8. nocTpoeHHUX Ha 6ase MHHJ!I-, MWtpo8IM n an
napaTypu KAMAK. IlpBB8,1{8Hli OCH0BHHe :xapaKTepHCTBKH HaH6Q.7lee nmpoKO 
HCll0JID3Y8MliX B o6JiaCTB aBT0M8THBaUHH HayqHWC HCCJie,l{0BaHHI onepaUH0H
ma CBCT8M ,l{JIJ'I CM aBM. J'I3HK0B BliC0K0ro ypoBHSI, cneUHaJIH3HpOBaHHUX 
JlBHK0B H SSHKOB peaJil,H0ro BpeMeH111. 

IlpoBe,IteH cpaBHl!TeJIDHWi aHBJIHB paMH'IHHX M8TO,It0B C03,ItaHHSI no 
CAa. 0CH0B08 aH8JIH3a aBJiaDTCJ'I xapaKTepHCTHKH HCllOJI1,3Y8MllX cpe,ItCTB 
nporpaM?,mpoBaHHH H· nQ1IYTiaeMoro npHKJia.ttHoro ITO. PacCMoTpemt .TieTHpe 
MeTona. IlepBHtt 0CHOBaH Ha YTHJIBTapHOM Il0,IlX0,Ite, llpH KOT0P0M BH6op 
nporpaMMHHX cpencTB, BJirOPHTMOB,CTPYKTYPli llpHKJIB,ItHoro no onpeneJia-
8TCJ'I BH,IUIBH,nyaJII,H0 ,ItJia KBJUt0I sana"ffl. BTopol npe,ItllOJiaraeT. HCllOJil,30-
BaHHe J'ISHK8. BHCOK0ro YPOBHJ'I (o6wrno BelcHK, lllopTpaH BJm IlacKaJII,) co 
CT8H,1{8pTHliM Ha6opoM llO,ItnpOrpaMM ,ItJia B38HMO,l{effcTBHJl C annapaTypoa 
KAM.AK. TpeTBI CBJ13~H C HCllOJI1,30B8HH8M Cll8nH8JD!ISHpOB8HHHX H31iltOB. 
~8TB8:pTHff 0pB8HTBP0B8H Ha C03,1{8HB8 H HCllOJI1,30B8HB8 naKeTOB npBKJian
HliX llO,ItllpOrpaMM B paMKBX npo6.neMHO-OpB8HTiipOB8HHHX MO,ItyJIDHHX CHCT8M 
(nCMC) • Tane CBcTeMH .IteJIHTCH Ha nBS TBna. OcHoBoft Il<JdC nepBoro 
TJIII8 .HBJUDJTCJ'I BHTepnpeTSTOpH, KOM8H,l{f,I KOTOJ)HX p88Jil!l3ym'CH OT,IteJIDmt
MH nporpaMMHHMH MO,ItyJIJIMH, a n<Mc BTOporo TBna OCH0B8Hli HS npBHUHll8 
reHepaI.\mt npBKJIB,ItHoro no •s Hac!opa MonyJiel. 

OTMe~eTCSI, TITO pasBHTH8 J'ISHKOB nporpaw.mpOBaHJtJI B8,1{8T K nocTe
neHBa,y BH'1'8CH8HHD 8CCOM6.nepa HS H86opa cpencTB nporpawmpoBSHHJ'I 
CA8 pacCMSTpBB8eMOro- KJiacca. OH HCIIOJII,3Y8TCH A1IH peamt38nHB ltpBTl!li
HHX KO BpeMemt BCllQ1IH8HHJl onepaUHI C aKCll8pBM8HTMDH0I annapaTypol. 
HcnOJII,BOB8HB8 Cll8nH8JIHBHpOB8HHHX cpencTB nporpaMMi!pOB8HBH (Jl31iltOB 
JI BHCTp;yM8HT8Jll,HHX cpe,ItCTB) npBBO,l{]IJT K 38BHCHMOCTH np1ntn:a,ItHoro no 
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OT THll8 onepaUHOHHOI CHCTeMH (OC) n annapaTypH. Han6MDllmff aippeKT 
npHMeHeHHH nCNC nocTnraeTCJ'I B 38,l{a'IBX, r,Ite MO%lt0 cTaH,ItapTHBOB8TD 
COCT8B o60pJ"AOB8HIDI aBM, aKcnepllMeHTMDHOii armapaTypH H BWIQ.7IHHeMllX 
CA8 qiymani.tt. Bl:l,IJ;eJIH8TCJ'I ,ItBa HaH6Q.7lee BalllllllX q>SKTOpa, B CYIIl8CTB8HHOI 
Mepe BJIH.IDOmHX Ha cpoKl'! pe8JillsaUHH npHKJIB,ItHOro ITOCA8 J4 ero K8'!8CTBO. 
nepmdl- HCllOJII,30BaHHe aswtoB BHCOK0FO ypoBHH, BTopoii - YJllllP~poBaH
HaH MO,ItyJil,HaJ! oprauHsaUHH no. B aToi!: ae rJiaBe KOpOTKo npencTaBJiemt 
H8H60Jiee Bep0Ji'?Bli8 nyTH pa3BHTHJl no GAS B 6.nlll!a1bneM c!J"AYDleM• 

Bo BTopott rJiaBe onncaua npoc!JieMHo-opneHTHpOBaHHaH MO,ItyJII,HaH 
CHCT8M8 CAIIlIO, npOB8,It8H aHaJIH3 oxmTa HCllOJil,BOBaHHJl CAHITO H npyrHX 
Il(J,!IC B JIHITI OIDIB, paccMoTpeHli ,l{OCTOHHCTBa H H8,l{OCT8TKH llpBM8H8HlUI 
rrcuc ,l{Jia pemeHHSI 38,1{8'! 8BTOM8THB8nHH Cll8KTpOMeTpHTI8CKHX aKcnep111MeH-
T0B. 

CllcTeM8 CAHITO C03,ItaH8 KOJtJI8KTHB0M aBT0poB. Jm'IHWi BKJIM ,D;l'ICCep
TaHTa cocTaBJimJ'l': 

- paspa6oTKa RSUKa ormcamrn: (cnenn~KBnmt) npHKJia,ItHoro ITO CA8 H 
peB.lmSSimJl COOTB8TCTBYI(lll8ro KOMIIWUiTopa; 

- paspa60TKB MeTo,Ita nporpaw.mpoBaHl'l.11 napaJIJieJIDmtX npoueccoB B 
CAIIlIO; 

- paspa60TKa CTPYKTYJlli npHKJia,nH0r0 no. cnoco6a BS8HM0,ItettcTBJ4J'I 
ero KOMn0H8HT0B; 

- paspa6oTKa H peBJIHsaUHH M0HHTopa CAHITO. 
B ocH0BY CAHITO 6wm llOJIOllteBli CJie,ItyDl!lBe npnHUHIIH: I) reuepBUH.11 

npBKJia,nH0rO no CA8 H3 Ha6opa MO,ItyJI8:lt B q>0J:M8T8 sarpyBKH Ha OCHOBa
mm 0imC8HHJl (cnenn~) npBKJIB,ItH0I CHCT8MH Ha Cll8nH8JIHBHpOB8HHOM 
srauKe; 2) YHHi!>nUHP0BBHHSJI Monynaasi opraH1l38nH.ll npnKJIB,ItHoro ITO CA3; 
3) peaJIH38nHJl aJirOPBTM0B npneMa, H8K0nJI8HHH H o6pa60TKH nauma, no
CTynaDntHX B peMDHOM M8CIIIT86e BpeMeHH, B BH,Ite COB0RYllHOCTH napBJI
JieJIDHliX npoueccoB; 4) ,ItHHaMHTiec:itoe pacnpe,IteJieHHe nawrrn (JU'Il) Ma 
nporpaMMHI,IX MonyJiett. 

CTpYKTYP8 npHKJia,nHoro ITO CA8,cos,ItaHHoro c nOM0DtE>D CAHII0,BKJID-
'l88T MOHHTop, onepaT1lBHYJl 6asy .ItSHHHX (OE.IO ,6Ec!JIHOTeey nporpaMMHHX 
M0nyJiett B no,ItCHCTeMH. MoHHTOp o6ecneTIHBaeT ncnOJIHeHHe H CH8XpOHH38-
nHD COBOKYnH0CTB napa.7L1IeJIDHliX nponeccoB,npHeM B 1lCllOJIH8HH8 HHTepaK
THBHliX llpllK830B. 01,Jl C0,1{8pl!HT nepeMeHHHe,6yq>ep8 H COOTB8TCTBYJ[lllH8 
HM ip1IarH, KOTOp!le OTpal!BDT rOT0BH0CTD 6yqiepa wm nepeMeHHo:lt K 
o6pa60TK8. IToncucTew o6ecnetIHBaDT BBaHM0,It8:ltCTBH8 no CA3 C "BHelllllllM 
Ml!pOM" (annapaTypott,TieJIOB8KOM). HanpHMep,ll0,ltCHCT8M8 ,l{Jla.pa60T!l C 
aKcnepHMeHTBJlDHl:IM o6opy,ItOBauneM o6ecnetIHBaeT o6pa6oTKY npepuBaHHtt, 
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sanOJIHeHHe 6yipepoB,ycTaHaBJraBaeT qura!'ll ·wm HHHD;lllllpoBaHRH nponeccoB 

o6pa60TKH. B 061IleM CJIY'i88 BCJIKaH no,ltCl1CT8M8 COCTOl!T 1!3 pe31!,Jt8HTH08 

'18CTl1 H MO,JtyJieft, pa60T8DJitHX B peDMe JU'Il. IlporpaMMHHe MO,JtyJil! npor

paM!DipyJ)TC$1 Ha acceM6Jzepe :wm ~oprpaHe. 

Ilap8JIJieJil>BHe nponeccs B CAIIlIO JlBJI.rmTM q>OJ)Moil: npe,ItCTaBJieHM 

Wll'OpMTMOB npHeM8,HaKOIIJI8HHH H ~6pa60TKH I4Hq>OpM8IJ;lllll,nOCTyn8Xllll8ft 

0,ltHOBpeMeHHo no H8CKOJIJ,KllM K8H8JiaM. CoBOKYJlHOCTJ, ll8P8JI.l!eJil>HliX nponec-

COB COCTOHT MS OT,IteJIJ,HllX nponeccoB, KaJr,ItWt ns KOTOpl,IX B CBOID oqe-

pe,ltl> COCTOET 1!3 qiyHK.In!OHaJil>HO CBJl3aHHliX 3JI8M8HTapHliX nponecCOB (afi) 

C 38,ltamn.n.m Ha,lt Hmvm npHOPHT8THW.m OTHomemun.m. an - STO napa: no

lDl8HOBaHHlift qurar H .It88CTBH8, KOTopoe Bit7Ill'l8eT O,ltHH :wm H8CKOJIJ,KO 

MO,JtyJiett l1 o6pa6aTHB88T accon1111pOB8HHYID C ,It8HHHM qurarOM HHq>OIH8Itlffl. 

B p83YJil,T8T8 pa6om 0,ltHOro an MOryT 6HTJ, nepeBe,IteBH B COCTomme 

roTOBHOCTH K pa6oTe ,Itpyr1!8 an (TaK o6ecne,nraaeTC$1 QJYHKil:BOH8JIJ,H8H 

OBHSl> 3n). A7IH Bcex 3n ycTaHaBJil!BaDTM a6COJillTHlie llPHOPHTem H 11epap

DlieCKne oTHomeHHJI,HM8Jlllll'le _xapaKTep no.n:1mHeHRH. Hepap:xnqecxan cxeMa 

OTHOID8HH8 3n OTpaJEBeT CX8MY nOTOKOB .It8HHHX. 0THOID8HHH an ncnom,-

3yJ)TC$1 wm CHl!Xpounsanan nponeccoB. HanpHMep,eCJIH anA 1mTaeT ,ItaHHHe 

l'IS AH llOCJie o6pa60TKH 38lll'ICHB88T pesyJil>T8TH BE, 8 3IlE OCB0601t

,It88T E, TO MeJUcy' 3IlA H anE YCT8H8BJll'lllaeTCJI Hepap:x:raqecKaH CBHSJ, 

3IIA->3IlE, osHaliB.lllll8J!,'lTO B CJIY'Ule roToBHOCTH K o6pa6oTKe An B Hesa

Bl!CBMO OT 86COJillTHliX npHOpnTeTOB 6Y)l;8T lIBl'IItl,U1pOB8H anB (Tax npe,ItoT

Bpalll88TCH BOSMOZHBH noplia HHq>OJJ.48D;lllll) • 

Hsrm Olll'IC8HRH ( cnenaq>mtanHl!) llP1Ut718,ItHOro no CA3 ll08BOJUl8T_ Olll'I

C8TJ, ncnom,syeMoe 060PY.ItOB8HH8 KAMAK, ,ItOCTynHyID BH8111HD) B onepaTHB

HYll II8Ml1Tl>,COCT8B pesH,IteHTHliX H H8p88H,It8HTHliX nporpaNMHHX MO,JtyJieff. 

Ha nsrm0 Olll'IOHBaJJTCH n0peMerum:0,6yg)epa n ll8pa.MeJII,BHe npon0cCH,sa

JtaeTM H8pap:x:rag an B l'IX a6COJlllTHH8 npHOIJHT8TH. Hsrm llOSBOJmeT Onp8-

,It8JIBTJ, B BCllOJ!J,SOB8Tl> MaltpOOnepanaH. 

K<3UDIJIJ1Top reH8pl!py8T T86Jzl'!J:Ui illm (OHB CO,It8PJE8T ll cxeuy ll8paJI

JI8JII,HHX npon0ccOB) ll cnenaa.lll,BH8 qial.lm .Il,1IJl KCldIIOHOBlCH P88H,It8HTHOI 

liSCTB no GAS, H8CTpOIKJa llpOrpaMM,pa60TSlllltBX c annapaTypol KAM.AK, 
c6opJCH 6H6Jzl'!OT810! npHICJ!a,ltHHX np0J'J)8MMHHY NO.ItYJiel. 

B r.118B8 KOpOTKO Olll'IC8Hli CeMI, CJICT8M, ;n.l.fl KOTOifil no COS,ltSB8JIOCl> 

o DCIIOllll,I) CAHIIO, a Taae pacCMOTpeHH 01110 JtB8 nClilc, ncnom,syeJ1H0 B 

JIHI OHHH. C>,ItHa :as HBX daSBpye'l'CH Ha JICDCW,SOBamm J!HT8pnp8T8'1'ope· 

IIC t. • npDeHHB'l'CH wm pea,msanu no NHKPonponeccopma c:acTeM B 

C'l'8BJt8P'l8 KAM.AK. Jij>yraH OOHOBaH8 H8 148TO,Itl!lt8 ~H8110lli8CR0r0 W0lBHp0-

B8BJISi lt~ (Jl~K). Jl~ 881CJllJqS8TCH B TCII, 'lTO COCTBB llo.n:yJI81 
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B llPHKJI8,ItHOM nO CA3 q>OJ)Ml1pyeTCH ,ItHHSMHli8CIO!,MO.ltYJI1! llCnOJil>SyJ)TCJI B 

q>op.1aTe sarpysKH, wm HHX o6ecnetmBaeTcH .u;nHaMn_liecKoe pacnpe,Ite.neHl!e 

IIaMllTH. HcnOJIJ,syeTCH Jl~K Ha 3BM c onepanaoHHoff cncTeMoff RT-II. 

06lllBM ,ItOCTOl'IHCTBOM paccMOTpemrnx IlaAC HBJIJIIOTCH YHl!iJ?Rn-BpOBaHHaH 

CTpyxTypa no CA3 H rn6KOCTJ, no OTHomemm K HSMeHeHWJM annapaTyps H 

MeTO,ICHKl'I 3ltCll8pm.!8HT8 (Ha YPOBHe ll3M8H8Hl'IH COCT8B8 MO,Jty~ea B npHK

Jia,ItHOM IIO) • B Rali8CTB8 H8,ItOCT8TKOB OTM8'1810TCH SaBHCl'IMOCTl> · n(l.{C OT 

KOHiJ)RrypanHl! 3BM H Tlllla 00, BHCORSH Tp~oeMKOCTl> nepeHoca HJIH 8,ltan

Tanl!H llHCTPYM8HTaJII,HHX cpe,ItCTB. 3qxpeKTl'IBH08 HCnOJII,SOB8HB8 n(l,{C BOB

MOllWO B paMKaX KJiacca 88,lt8li,KOTOpH8 orpaH1'1li8H ymlq>l!n-HpOB8HBHM coc

T8BOM annapaTypa: CA8 B q>yHKn1!1t npHKJia,ItHoro no. 

B Tp8Tl>88 rJiaBe pacCM8TpHBaeTCH M8TO,IU!K8 nporpaMMHpOBSHl'IH CA3 

Ha H3mt8 Ilaclt8Jll,. 06oCHOBHB88TCH Heo6XO,ltHMOCTl> paspadOTIOI HOB08 Me

TO,IU!Kn, CB060,ltH01t OT Orp8Jmli8HHff l'l H8,ItOCTaTKOB nWC ll y,mTHBSDmeff 

YBeJmli8HE8 B08MO%HOCTe8 annapaTyps, HCllOJil>SOBSHHe B COCTaBe CA3 Bbl

COKOllpOllSBO,ItHTeJil>HHX Ml-lHB- H MHKpo3IM c 6oraTHM Ha6opOM ycTpotroTB, 

Bospocnme Tpe6oBaHl'IH iJ)RszKoB K no CA8; a Taue nOJll3JieHHe 60Jiee coB

peMeHBHX 00 l'l TpaHCJmTOpoB. 

IIpe,nJiaraeMBH M8To,n:l!R8 COCTOl'IT B TOM, 'ITO no CA3 C08,It88TCH Ha 

OCHOB8 Yllll4>l1n-HPOBSHH01t MO)tyJII,HOff opraHHsamm l'l Ha6opa npo6Jzamo-opn

eHTHpOB8HIIHX aJII'Opl!TMOB l'l naK8TOB llO,ItnpOrpaMM .Il,1IJl pemeHRH Tl'llll!liBHX 

sa,lta"i,cTOlllltHX nepe.n paspa60T1mlt8Ml'I no CA3. JJ.ira nporpaMMHponaHlffl one

panaa C ~nnapaTypoft KAMAI{ B COOTB8TCTBHl'l C peKOMeH.ttaJnteff Ko>.mTeTa 

cSONE 003,ItSH B l'ICnOJIJ,SyeTCH ll8K8T no,ItnporpaMM. AJiropnTMH o6pa60T

KH .It8HIIHX B p88Jil,HOM M8CmTa6e Bpeu.eHB npe,ItcTaBJIJmTCH B Bl!.Jt8 napa.n

JI8JIJ,HliX nponeccoB. JJ.irg apXBBl'l38UHR pa3HOpo,n:BHX ,ItSHHliX ll l1HTerpan11H 

nporpaw,,: HaKoIIJieHBH c npOI'paMMBMH o6pa60TKH B pemme off-lltte 110-

nOJII,syeTcH npocTan dasa ,ItaHHHX (E,ll). A7IH o6ecne-qemuI 1.to6wn,HocTH 

npnRJia,ItHoro no np:awrra opneHTenaH Ha zcnOJIJ,soBaHBe lllTa'l'HHX cpe;itcTB 

KOMIIOHOBKH l'ICnOJIHllTeJil>HHX llpOrpaMM. 

YHBqimnlpOBSHHSH CTpyx'l'ypa no CA8 (CM.pnc.I) Blt1D)q88T npone.ItYPH 

o6pa60TKE rrpepmallllff,aJirOPHTMH o6pa60TKH,npe,ItCTaBJieHHHe B BH,It8 na

paJUI8JIJ,HliX nponeccoB,Ta6Jml:tY nepeMeHHWC cocTosnma nponeccon (nCII), 

l'IHTepnpeTaTop llHTepaKTl'lBHHX npHK830B l! MOHHTOp. Bee nporpauwme 

KOWIOH8HTH ID.l8D'? ,ItOCTyn K rJio68Jil>HliM nepeueHHHM, K EJl H CII8n-H8Jil>Ha.fY 

q>ai!JIY, CO,It8l)lt8llt8MY BBq)OJJ.48IJ,lll) 0 COCTOJmmt annapaTypli, nporpaMMHOI 

CllCTeMl:l,llpOBO,ltl'IMHX HSMepem,:ft. 

npoue,ItypH o6pa60TKll npepHBam!I BHnOJIHSmT WJHmmJIJ,HO BOSMomme 

,IteftCTBHH, B CJIYli88 Heo6Xo;n:l'IMOCTH yCTaHSBJil!BaDT qurar rOTOBHOC'l'l'l B 

7 



HymIOft IlCII. MOHl'ITOp,npoCM8.TpHB8H Ta6.mmy IlCII, O6HapyimT roTOBHil K 
pa6oTe nponecc Jll nmu:~1mpyeT ero. 0,llHOBpeMeHHo MOHBTop o6ecne'D!BaeT 
npneM HHTepaKTHBHl:lX npnxasoB H Hmm;mipyeT HHTepnpeTaTop, eCJIH npnKas 
BB8,lteH. 

I 
' i 

llp0Il8.11)1)& OOFllCC 

llpo11ecc11 

00···-0 
I'=====~ DO·••{] 

MOllll'l'Op 

( ~=~== ) [ Basa ASBHKX J 

OG···-fJ 

illl'1'8pllp8'1'8.'l'Op 
l!0ll8IIJt 
(npo~) 

Cneganm.dl ~ 
COC'l'ClllJlllJl CIC'1'8IIII 

PHc. I. YHBg,numpoBaHHaH CTpyxTypa nporpaMMHott Cl!CTeM&. 

IlapaJIJieJII,Hlie (:wm BSanMo,neilcTBYJllllHe) nponeccu op:zeHT:zpoBaHH Ha 
O,llHOnponeccopHHe 8BM H JlBJIJ!DTCH gJOif,IOi!: npe,ncTaBJieHHH 8Jll'Op)1TMOB, 
Bl:mOJIHJleMHX B peam,HoM MaCDJTa6e BpeMeHB. OHll MOry'l' ]llpaBJUi'l'l, wm 
KOHTpo.mtpOB8Tl> ,neftCTBnTmHO O,llHOBpeMeHHO llpOHCXOND!lH8 qiHSHqecKRe 
nponecCH l! peBJillSYDTCJl 38 cqeT cnenuaJil,HOft Texmnat nporpaMMBpOBaHHH, 
H8 Tpe6Yllllt811l BCnOJil>SOB8Hl'IH MYJll,THllpOl'paMMHWC 0C l! qacoB 8BM. C TO"OO'l 
speHBJl opraHBSSnHH Bee npouecCH BWOJIHHMCH o,llHott npone~a · 
GOPROC (pHc.2.).KaE,Itl,11 nponecc iiiMeeT CBO:lt HOM8p,nepel4eHHyll B Ta6-
mine IlCII H ~arMeHT npone,nyJE GOPROC • ~aI'MeHT ,D;8JIHTCH Ha aTallli, , 
KO'l'Op!i8 npe,ncTSBJUmT co6ott He.tte.znume B CMHCJI8 JIICnOJIHelDIJI "KYCl.tJII" 
llp01'pa111Mli Ha HSHK8 IlacK8JLL. Ilpoue,nypa GOPROC C IIa.«OIIII>D onepaTopa 
CASE ,D;8JIHTCJI Ha nponecCH,KO'l'opHe c na.1O111I>D .npyrBX onepairopoB 
CASE ,lteJUlTCH Ha aTaIIli. IICil HM88T Tl!II RECOIi.]), Ha3Hatl8Hll8 ee 
ltCJ41IOH8HT IIpBBe,neHO B Ta6Jmne. CTopcmeDHe BpeMeHHHe BHT8pB8Jll:I IIOSBO
JUD)'l'. Ollpe,D;eJlll'rl> 0 SaBJIIC8HJIH" Cl!CT814li JllJIJll O'l',D;eJII,HWC ycTpo!cTB. 

Hmunmpymca nponeccu Momrropou,1t0Topd nonyqaeT ynpaBJiemte 
IIOCJI8 lt8Z,lloro aTaIIa JI!, llpOCM8Tpm!M Ta6.nl!ey ncrr, B!l6l!pa8T rOTOB!dl It 
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pa6oTe npouecc, He HaXoNDitHICH B 

COCTOHHl'IJ/1 MOKHpOBKlt JllJIJll OD,ttaHHH 
OKOl{qaHJ!H .npyroro nponecca, H :emt
~pyeT ero. MomtTop JIISMeWieT :ra 
npoBepsieT cqeT'D!Klt CTOpOllt8BliX Bpe
MeHHHX HHT8pB8JIOB J/1 B·c.nyqae Heo6-

XO.1tJ!MOC'l'lI l!Hl'lnm'IPY8T GO p RO C ' 
npe,ltBapl!TeJJl,HO JIISM8Hl!B CII81018JibHl:lft 
r.11o6am,Hlift qmar ( TIMEOllTFI.AG ) • 
Tax o6ecne'Dll3aeTca l!cnom,soBaHl!e 
CTOPOllt8BliX BpeMeHHWC HHT8pB8JlOB 
l!B,ItHBl!,D;YSJibHO ,D;JIJI KaJr,Itoro nponecca. 

Opram!Salll!H llBpaJIJieJll,HWC npo
ueccoB IIOSBOJlJI8T C IIOMOIIII>ll l!HTepaltTHB
Hl:lX llpmtaSOB llpJIIOCT8HOBl!Tl> Jll npo
,D;OJIDTl> pa60'l'y npoueccoB,mmOJIHnTl> 
npoueccu no maraM (o,D;JIIH mar cooT-

B8TCTByeT JIICIIOJIH8HJIII) O,llHOro 8Tana 

PROCEitH GCF'ROC (Nl.PI INlEG.R) I • 
<• DffPEJEEK n..ul>...X ffEPEtEtllX •> 

BEGIN 
IF TU£1l.JlflAG TI«:N ... <• Olff\R'JTKA Tltl::OJt •> 
CASE tu' CF 
11 lEilN <• 11F'OllECC l •> 

CASE STAGE CF 
ll BEGIN ••• ENDI <• 3TAD' 1 •> 
21 BEGIN • •. [ND; <• 3TAff 2 •> 

ENDS -c• Ket£• 1--f'O DPOll:.CCA •> 
21 ££GIN <• ffPOUECC 2 •> 

EH!Jl 
<• OCT,.._tK nf'OQECCW •> 

ENDl <• CASE fl.I' ... •> 
DIDI <•OCFfdlC •> 

PHc.2. ~raHHsanim IIapaJIJI8Jll,

HHX npoueccoB B npone
,nype GOPROC. 

BH6pamioro npouecca),sa,naTl> TO~ ocTaHoBa (no HOMepy nponecca B HO
Mepy aTana), sa,naTl> cocTOHHBe yxasaHHoro nponecca n npo,nOJmTl> pa6o-
TY CHCTe141,l, pacneqaTaTl> COCTOHHJl8 BC8X nponeccoB. CoxpaHeHJlle Ta6JrlmJ,1 
rrcn BMecTe C nepeMeHHlilOI, OTpalltSDD!HMH COCTOHHl!8 annapaTypu B CBCTeMl,I 
B U8Jl<M, B g,allxe COCTOJllll!Jl IIOSBOJllleT llpO,D;OJlDTl, pa60Ty CAS B c.nyqae 
c60Jl annapaTypu JllJil! 8BM c MOM8HTa, ltOTOplitt 6wr saqmxc:apoBaH Ha 
,D;JIICKe. 

Ilpe,tµtoxemratt MeTo,n nporpaMMl!poBaHHH napaJIJieJII,HWC nponeccoB ua 
IlacltSJle l!M88T psI,D; npeJIIMj'1JteCTB IIO cpaBH8HJIII) C M8TO,naMH,HesaBBCJIMO 
npe,tµtOll8HHl:lMJII sapy68XHliMB 8BTOpaMH, l! cpe,llCTBaMH MYJil>TJllllpOrpaMMHl:lX 
0C. B JIIX "DICJI_O BXO,D;HT 6om,mag l'J.l6ROCTl> BSal!Mo,neftCTBBJI nponeccoB, 60-
nee DIJIIPOI0!8 BOSMOXHOCTJII O'l'JlB,ll;KB BSal!MO,ne!CTBM nponeccoB,BOSMOll
HOCTl, OO3.ltBHllJI no CA.a, YCTOl"D!Boro K C6OSIM annapaTypu, npocTOTa pea
JlJIISaumt B BOSMOXHOCT!, npm4eHeHHH B paSJlBqHJiX oc. 

Im B paMRax npe,tµtaraeMoA MeTO,D;JIIKH ncnom,syeTCH xax neB'1'paJil,md 
8Jlel48HT ,nOSBOJIJilllllBft Q6'!,8,D;JIIHllTl, llpOrpaMM!l B e,D;l!Hlift ltOMWI8ItC. B Im' 
Ha..SIIJIJIIB88TCH paSHOp0,ItH8JI ,D;OIIOJIHHT8Jll>HaH JIIHq)Op,falll!JI, xapal'tT8p)18YJ)lllaJI 
yCJIOBJIIH nQJIYqeHHH g,aft1loB C OCHOBHllMJII cne1tTpOMeTpJ1qeCKJIIMJII .naHHmm. 
8TO IIOSBOJlJI8T aBTCMSTJllqecIO!I Bli6l!paTl> HS Im BC8 .namme,Heo6XO,D;JIIMR8 
,D;JIJI o6pa60TKH cneKTpoB B p8JD!Me off- line . Im MoxeT :ecnom,so-
Banca ,D;JIJI xpaHemm ncTopJIIJII pa6om CA8,HH4JOpMBUm! o .neAcTBHJIX onepa-
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Topa lt c6omc aIIIIapaTYlllJ. Ha RSmte IlacK8Jll> cos,naH naKeT npone,Jzyp,nos

BorumIJtBfi C03,tt8B8Tb lt ltCIIOJll,30B8Tb Hepapx:eqec101e EJl. Ilpo6JieMHaH opHeH

TanBR naKeTa ll03BOJUI0T ltCllOJib30B8Tb ero B Il0,pa60T81l1Il8M B pemHOM 

MBClll'l'a6e BpeMeHH Ha MHHH- lt Mlltpo3IM. 

Ta6Jii,ma. Co,nepxaime nepeMeHHott cocTosnmH nponecca 

HasBaHHe lI H83H81{0Hl'l8 KOMIIOHeHTH 

wnar roTOBHOCTH nponecca K pa6oTe 

wnar H8Jll'I~ 6.noKHPOBKH 

HOMep nponecca, saBepmeimR KOToporo 
oJ1W,IJ;aeT .nammtt nponecc 

HCMep 011epe,nuoro aTana 

BeJmttl11H8 CTOPOlt8BOro BpeMeHHoro HHT8pBMa 

C11eTttJ11K ;rI.1IH. BWmM8HHH BpeMeHHoro HHTepBMa 

Tun 

nornqecutt 

norn11ecimtt 

n8JIID1 

neJni:it 

ne.mHt 

U8Jll:1il 

lI,rui peaJmsrunm qiymtD;HH BH8yaJIH3810U'I H onepaTHBHOro 8HMH8a MHO

rCMepHWC CII8ltTpOB B paMKSX ,tt8HHOft M0T0,10!Kl! 003,ttaH IIalte'l' npone,Jzyp, 

ll03BOJUIDIItHX C0118T8Tb mHp0ltHit Ha6op npHl\'.Jla,nHHX onepaUBil 11 ltOMIIaltT

HOCTb rpaipB11ecxoro no, BKJIJO~eMoro B nporpaMM!:i, pa60TalllltBe B peam.

HW MBOlll'l'a6e BpeMeHH. IlaKeT o6ecnettJ11BaeT BOSMOJEHOCTb BHBO,tta Ha aK

paH IU38THoro TeJI8BH8HOHHOro ,ttHCWieJI O,ttHOMepHWC D MHOrOMepHHX cneKT

poB II01IHOCTbll :wm no ~CT.f!M. MHorOMepHlie cneltTPH npe,ttcTaBJIJmTCR B. 

Bn.tte noBepxHOCTH MB lt8pTll ypOBHeil. B DHTepaKTHBHOM pellOWe MOJ!tHO no

M8THTb M8p1tepaMH ytla.CTOK o.nuo- l!IJm JtBy:xMepHoro cneKTpa. npon~ 

o6pa60TKH, BXO,ttJllllH8 B COCTSB naKeTa, II08BOJlJD'.l'l' Blittl11CJISITb napaM8T:pH 

0,ttHO- l! Jt]3yJCM8pHHX IIHKOB (npn STOM IP()H Bli"ll!T88TCR IIO Kpa1lm!M T01llt8M). 

B OCHOB8 opramtsaUBH IIaKeTa neDT DClIOJil,SOBaHHe tpaA,ra OIIHCamta nso6-

pmteHHJl,ltOTO:pHI MOllteT C03,ttaB8TbCR D MO,ttHgmnHpOB8TbCR B pemwe 

O}J-eine • 8TOT iPait1I CO,tt8pEIIT BC8 II8paM8T:pH,H8o6XO,ttHUH8 ;rI.1IH. BHBO,n8 

nso6paseimH. T8K8a opraHHSaUBa rpaqmqecKoro IIaiteTa CYJlt8CTB0HHO COlt

pal!l88T o67.eM .ttHMora rpaqia11ecimx nporpaMM o nom,aoBaTeJieu n o6ecne

lDIB88T y,no6cTBO BX DCIIOJil,SOBaHHH. 

Paspa60TaHHaa 1.reTo,nmta :acnom,soBMacb npn cos.namm no CAa Ha 

8BM MEPA-60, CM-1300, CM-3, CM-4·B QC Rl'-II lt RSX-IIM. OHa IIOSB01IR-

na 003,ttaTb Ha,tt8JIH08, ycTOl"iHBOe It c60SDI aIIIIapaTypli H onm6lt8M 11MOBe

lt8o 06JI8,tt8D1488 BHCOltHMH 8KCMY8T8UBOHHHMl! lt8118CTB8MH npl!M8,nH08 ITO. 

B 118TB8J>TOff rnaBe paCCMaTpl!B88TCR npHltJ18,nH08 IlO,coa,naHHoe C 
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IIOMOJit&D OIIHC8HHOit B TpeTbett rnaBe M0TO,ttHIC0 ;rI.1IH. 8BTOM8TltS8UBH npOBO

,ttHMHX B JIHw OWIH 8ltCll0pHMeHToB. 

nO CHCTeMH Oplt8HT8D;il.R MOHOKpHCTaJJJIOB pa6oT88T Ha 813M MEPA-60 

IIO,tt ynpaBne:imeM QC RT-ll lt II03BOJIJI0T IIOMe npe,nBapHT8Jll,HOH ycTaHOBIW 

o6pa81Ul Ha romtOMeTpe B aBTOM8TH1100KOM peDMe OPH8HTHPOB8Tb Kp»CTaJJJI 

B 88,tt8HH08 IIOJIOlt8HE8. npone.nypa opneHT8UBH COCTOllT B TOM,11TO B Bep

TllKaJll,HOe IIOJIOlt8HHe YCTaH8BJIHBa8TCR onpe,neneHHaa 1tpHCTaJJJIOrpaipB11ec

K8Jl OCb (nepece11eHHe Jt]3yx 88,ttaHHWC MOCltOCTeil) • nOJIClllt8Hli18 MOCltOCTett 

onpe,nenaeTCR Ha OCHOB8 8HaJm38 BpeMeHHoro CII8KTpa. nporpaMMa n:yTeM 

IIOM8,tt0B8T8Jll,HHX npH6.nmEeHHit o6ecne11EBaeT opneHTaUBD o6paSIUl B II01IO

xeHHe,npH ltOTOPCM IDIT0HCHBHOCTb ,ttH!pp8.KUBOHHWC OTpWlteHHI B ,tteTeltTOp 

6y.neT MaltCJ!M8JIJ,HOtt. 0,ttHOBpeMeHHO C Blillonli8HH8M npone.ttYI>B OpHeHTawm 

nporpaMMB BHBO.ttll'l' Ha To11ei:nmft ,ttHcwreft cneKTp,HaMepemmtt nocne,ItHl1M, 

Ha T8p,!llHM - .namme,II03BOJISmDtB8 KOHTpOJmpOB8Tb XO.It npone.nyp!i opReH

Tamm,06ecne11HBaeT BHIIOJIHe:ane HHTepaltTllBHHX IIpHKasoB. B CJ1Y1Ul8 c6oa 

8BM l!IJm aIIIIapaTypu KAMA.K 003,tt8HH00 no II03BOJUI8'l' npO,tt01DIOi!Tb nponecc 

OpHeHTanr,ut C npepBaHHoro 8'l'8II8. CHCTeMa Opl!eHTanmi IIOSBOJIHJia 8BTOMa

TH8llpOBa'l'b nponecc, KOTopmt npn BHIIOJIHeHRH ero Bpy,myJ> Tpe6yeT ,I{,)lll

T8Jll,HOro H HenpepimHoro npHCYTCTBHa 11MOB8lt8 H HCKJill'l{JIT8Jll,HOI 8ltltY

pa'l'HOCTl! npH BHIIOJIHemm OII8P8Illlft. 

no pacnpe,neneHHol Cl!CT8Mli 8BTOM8TllS8UBH 9ltCII8pH!48HTOB Ha JJ;il!pp8.lt

TW8Tpe JlH-2 llltlilO~e'l' nporpaMMB ;rI.1IH. CM-4,pa60TaJlllR8 IIO,tt ynpaM8Wl8M 

OC RSX-IIM,nporpawm WIJi MEPA-60,pa6o'l'8Dllll8 no,n; ynpaBneHHeM OC RT-II, 

D nporpawm CBRSH.Cos.namme WlJi CM-4 nporpaMMH o6ecneqz:eam npoBe,n;e

HHe J!SMepe:tmft B JIIHT8paltTHl3HCH D 8BTOMSTH118CltOM pemnmx. B IIOCJie,nHeM 

CJIY'Ul8 COCT8Blla8TCR nporpaJ,rlMS Ha ltOMaH,ttHOM JlSHK8 1 BXOAIDll8M B COC'f8B 

maT:ewc cpe,ncTB QC RSX-llM. KC148H,nHHI JlSHR HMeeT onepaTOJll nmura, 

ycJIOBHH8 onepaTOJl,l, II03BOJia8T HllHll,lUlpOBaTb H80lt0lll,lt0 nporpalrlM,ltOTO

Jll8 6y.ny't pa60Tan O,ttHOBp8J48HHO B MYnbTltnpOrpaMMHOM peDMe (B 'IJSCT

HOCTH, ll<mlO Ji!HJ!ItlU!poBa'l'l, npOrpaMl,ll,l,ROTOJ118 6Y']1:'1T B80'1'll o6pe60TltY 

BO Bp8MSI Halt0lIJl8HlUl oqep8,ttHoro CII8ltTpa) • nporpaMl,ll,I ltSllepeHlll II03BO

mmr npOB0,1t11Tb ZSMepeBl!JI 88,ttaHHOI ~TMbllOC'l'B 11epes sa,namma npma:e
zy'rIOl BpelleHJl,M<mlO yitasan,e6cOJID'l'H08 BpeMR H811M8 BSMepeHlUl. 

HmceIIJDmaeime cneKTpH BYem pas1o1ep 4K, 32K.HJlll 128K CJIOB B sa-

1D!Clm811'1'ca B OT,tt8.lll,HH8 ipalm. JlaTa B BpewI Ha118Jia B OROlASHIJI Jll8118-

P8Bllll,ycJIO:Bli!Ji Ba o6pasne H ,n;pyraa ,ttOIIOJlllll'l'8Jll,H8a Jmipop,lanu glUCll

pyeTCR :s 6ase .nammx ,1l;1lJt KUJtoro «i&l.n:a co cneKTp<l4. PaspaC:SO'l'amt 

Jll)Ol'p81111it,o<SecneUBS~e COS,namt8 J! BCIIOJll,80Bamte B.11. llJia 8:BT<BSTJ!

Smg[JI o<SpaCIOTD B p8D148 Ojf-ein.e COS,ttaHe nporpma,m, ltO'l'opaa 
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o6ecnetmBaeT nsBJieqeHHe Bcex Heo6xo,nm.mx napaMeTpOB ;o;JIH yxasaHHoro 
qiaitn:a H nepe.na'JY nx nporpaMMaM o6pa60TKR. 

Cos,naHHoe ~ CM-4 no ll08BOJIJI8T npoCMaTPR138Tl, cneKTp& Ha 3KpBHe 
Toqe~oro ,IOICIIJieH H B HHTepaKTHBHOM p81tllMe npOBO,IOITI, aHSJmS H He
CJio,myl) o6pa60TKY MHOrOMepHHX cneKTpOB C llOMOJltl>ll UB8THoro T8JI8BHSH
OHHOro ,IOICIL1I8H (HCllOJil,SYJJTCH Bee BOSMOlltHOCTH OIIl'ICaHHoro B TpeTI,eil 
rJiaBe rpaqmqecKoro naKeTa). 

,uixa MHRpo3IM MEPA-60 cos,naHH nporpaMMB ynpaBJieHl'!a qeTHpexxpyx
HHM roHHOM8TpOM H nporpaMMH ;o;JIH HSMepeHHH C llOMOlltl>ll nporpaMNmpyeMoro 
BpeMeHHoro KO,IOlpOBIIWKB. IlporpaMMli HSMepeHHil BHqJ!CJIJ.IIOT Ha OCHOB8 BBe
,nemmx qJHSHKOM napaMeTpOB BpeMeHHYD lllK8JIY,DmpHHa K8HaJia KOTOpOil pac
TeT nponopUHOHaJil>HO KBB'APBTY BpeMeHE,sarmCHBaeT ee B naMHTI, KOlU!POB

,IIWKB n o6ecneqzBaeT Heo6XO'AJ!MH8 onepaIO!H ;o;JIH npoBe,neHHa zsMepeHHtt. 
TaKOI M8TQ'A HSKOWI8HHH Ha npaKTHKe ll03BOJIJI8T COKpBTHTI, o6'I>eM Heo6xo
'AHM0il ~ HaKOIIJI8HHH cneKTpa nawrrH B ~IO pas. 

nporpaMMll CBHSll, HCilOJIJ,SYH cneIO!aJIJ,HO cos,naHHYD annapaTYPY, 
o6ecneqnBallT B38HMO,neilCTBH8 MHHH-3BM CM-4,HaXo,IUIIUeilca B HSMepHTMI,
HO-BliqJ!CJIHTElJil,HOM I(8HTpe JIB~. H wmpo3BA MEPA-60, pacnOJI01teHHOil B 
3KcnepHMeHT8Jll>HOM 38JI8 peaKTopa ill>P-2 ( Ha paccTOJIHHH ~ 500 M) • 
nOJIDsOB8T8JID no npHKaSaM C T8JUllH8JI8 CM-4 o6ecneqnBaeTCH BmIOJIHeHHe 
OJI 8.ltYJ)lllHX IPYHKilB ff : 

- Bl(JIJ)qeHHe H BHKJIDqeHHe ImTSHHH H TaflMepa MEPA-60, BKJIDqeHHe 
peuMa "IlyJlDT" wm "IlporpaMMa",BKJID'ieHHe H BHKJIDqeHHe pem!Ma y,naJieH-
Horo ynpaBJieHHa wmpo3IM; · 

- sarpysKa 0C C 'AJ!CKa MEPA-60, pa60Ta C CHCT8MHHMH H npl!I010'AHH
MH nporpaMMBMH B HHTepaKTHBHOM peDMe; 

- OTJia'AKS rrporpa111M,pa60T81lllWX Ha MEPA-60 C arrnapaTypott KAMAK; 
- sarpysKa H BHilOJIHeHHe npHK.118,ll;HHX nporpaMM H TecTOB C ;nHCKa 

CM-4 qepes JraHHll cBasm B nawrr1, MEPA-60; 
- nepe,naqa q>att.lIOB c ;nHCK8 CM-4 Ha ;nHCK MEPA-60 BB o6paTHOM Ha-

llpBBJI8HBH. 
npo~ CBHSB H8 38BBCHT OT 3KCnepHM8HT8 H MOryT 6HTI, HCllOJID-

SOB8HH B JIIJ6ol CA3,HMelll!l8fi: COOTBeTCTBYIJIIzyl) annapaTypy, a TaKllte NIH 
MeTo;nnqecKHX pa6oT Ha MEPA-60 (cos,naHHe H oTJia'AKS nporpaMM B peJWMe 
J.n8.7I8HHOrO ynpaBJieHHa MEPA-60). 

B saRJIIJtieHHH ipop,w;mpyvrca OCHOBHH8 pesyJil>T0T!l 'AJ!CCepTaD;HOHHOit 
pa60TH. 

IlpHJI01t8HH8 co,nepuT CllHCOK no.nnporpaMM,peaJIHSOBaHHHX ;o;J!Ji npor
PBMMBPOBSHHJi onepaD;Hil C annapaTypoil KAMAI{ Ha Ji3HK8 IlacKaJil>,CimCOK 
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HHCTpYKD;Hil }I,)lJi OllHCBHHJI IIpJIKJIB.nHOro no CA3 Ha J{SHKe CA1il10,cID!COK 
rrporte.nyp,peBJIHSOBaHHHX Ha IlacKBJie, }I,)lSi pa60TH C HepapXH'i8CKOil 6asol 
,naHHHX, COCTaB H H83Haqeime KOMIIOHeHT q>aitn:a OID!CaHHJi HSo6paaeHHJI, 
HCllOJll,3yeMoro B cos,naHHOM rpaq,H'iBCKOM naKeTe. 

OCHOBHUE PE3YJII,TAT!i 

I. Paspa6oTaHa YHHq>JIIIO!pOB0HH0Ji MO,nJJil>HaJi opraHHS8D;HJi no CA3 H 
cos,naHH OCHOBHHe YnpBBJUllllltBe rrporpaMMHHe MO,nJJra, COCTSBJIJilllllll8 OCHOBY 
npzKJia.nHoro no, nanyqaeMoro c nOMOJ1t51l npo6JieMHo-opneHTHpoBaHHol Mo
'AJJil>Hoil cHcTeMH CAIIlIO. 

2. Paspa60TaHH asuK oIDicaHHa (cneD;Hq>HKailHlt) IIpJIKJIS.nHoro no CA3 
H COOTB8TCTBYJ)IIIH! TpaHCJIHTop, BXOMDIIII B COCT8B CHCTeMH CAIIlIO.HSHK 
llOSBOJIJieT ,OllHCaTL nap8JL7IeJII,HH8 nporteCCH o6pa60TKH HHq>OIJ48D;HD B peBJil>
HOM M8CmTa6e BpeMeHD,COCTSB MO,nJJieil B IIpJIKJIS'AHOM no,.nocTynHHe pecyp
CH BHemHel D onepaTHBHOI naMJITD. 

3. npOBe,neHH l!CCJIB.JtOBaHDJi 3ipq>eKTEBHOCTH npHM8H8HHJi rrpo6JieMHo
opneHTHpOBaHHHX MO.nJJII,HHX c:ecTeM B sa.n;aqax aBTOMaTHS8IO!H cneKTpo
MeTp:eqecKHX 3KCll8pl!M8HTOB Ha HMllYJlDCHH.X peaKTOpax ill>P-2 H lffiP-30. 
IlpoBe,neH TSKllt8 SHSJI:eS :ecnam,syeMHX MBTO.JtOB peSJI:eSSIJ;llll no CA3. 

4. npe,MOlltBHB MBTOJl,DKS nporpaMMHpOBSHHJi CA3 Ha Jl3HK8 IlacKBJil>, 
JiBJI.filllil8JiCJl pa3BHTD8M MBTO.JtOB,HCllOJIJ,SyeMWC B npo6JieMHO-OPH8HTHpOBSH-
HllX MO.nJJIJ,HHX c:ecTeMax, CBo6o,nHaJi OT IIpJICYDIHX T810!M CHCT8MBM orpa-
HH'iBHHI H H8~0CTSTKOB. Cos,naHH ll8K8Tll llO'AnpOrpaMM ~ peaJIDSSI(HH Ha 
JiSmte nacKaJil> BOC RI'-II :e RSX-IIM onepaD;HI c annapaTypol KAMAK, 
pea,msaD;HH cpyHKI(Hil B:esyaJIDsall;llll H onepaTHBHoro aHaJlllaa ,nammx c no
MOIJll,ll cpe,nCTB uaumHHol rpaq>HIO!,naKeT .ItJIJi cos,naHHJi :e HCllOJIJ,SOBSHDJi 
6asu .nammx B CA3. 

5. Paspa60TSH M8TQ'A nporpawmpoBaHM Il8paJIJI8JII,HHX npOI(8CCOB Ha 
.Ji3HK8 IlacK8Jil>,DM81lDIHI 60Jiee rH610le no CpBBHBHJIJl C ,Itpyr:eMH M8TO,n8Ml!I 
cpe.JtCTBa B38HMO.Jt8ffCTBM rrpoueccoB,60Jiee MOD!HH8 cpe,ncTBa OTJIB,lOtB, 

. BOSM01tHOCTI, coxpaHeHHJI D BOCCT8HOBJI8HDJi COCTOJnil!Ji COBOKYllHOCTH npo
I(8CCOB C llOCJI8'AYlllilllM JJI)O,Jto.DBHHBM pa60TH CHCTBMH. 

6. npe.ItJI01t8HO HbllOJll,SOBaTl, 6asy MHHHX B no CA3 HS MBHD- H 
MllKpo3Rf ~ DHT8rpaD;HH nporpaMM,pa60T8Jlllll'IX B PeDMaX on.-fine 
:a oJ/-Une • Cos,naHHHe ~ sToro nporpaMMHHe cpe,ncTBa Mo6wn,uu B 
QTJIJtqal)TCJi 8KOHOMH~OCTl>ll. BnepBHe TSRaJi 6asa ,nammx peSJDISOBaHa B 
no HBITpoHHoro .nH!ppaRTOM8Tpa JlH-2. 

7 • COSMHO npmtJIB.nH08 no ~ 8BTOM8Tl!ll8CKOI OPH8HT8D;Hlll MOHO-
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KpHCTaJlJIOB. 3To TIO ncnOJII,syeTC.fi B 8Kcnepm.1eHTax Ha peaKTope l1EP-2. 

8. Paspa6oTauo np:aKJI8,1Uloe TIO ltJlll ,n:agjpaKTOMeTpa .JlH-2,BKJIDtIBIOl!lee 

nporpaMMbl ,ItJlll aBTOM8THSa~H 9KcnepnMeHTOB C nos~OHHO-tzyBCTBHTeJil,-

. Hmm ~eTeKTOpaMn, per:acTpamm BpeMeHHHX cneKTpOB B xoop,n:e:HaTax 

IIpOCTpaHCTBa BOJIHOBHX BeKTopoB,'ITO coKpamaeT o6~eM sallOMHHa10mero 

ycTpottCTB8,He06XO;zoaMOro ltJlll HaKOIIJI8HH.fi, B H8CKOJII,KO pas (B IIpaKTl1-

tJ8CKHX HSMepeHnruc ~o IO pas), a Taiate nporpaMMU ynpaBJiemui:,onepaTHB

Horo aHaJinsa H npe~cTaBJieHH.fi ,ltSHHHX. C llOMOlltblO cos~aHHOro no Ha ,llH-2 

llOJIY'IBHH B8JltHble ipHSHtJeclO'le pesyJil>TaTH. 
9. Paspa6oTaHH yHnBepcam,HHe nporpaMMH CB!l3H :3BM CM-4 c 3BM 

MEPA-60, noSBOJI.!DllllRe ynpaBJIHTI, y;n;aJieHHott 3BM, sarpy,itaTI, no Jlll.HBH 

~B.fi3H nporpaMMH,nepecwtaTI, q>aMH,IIpOBO,m!Tl, MBTO,m!tJeClO'le pa60TH Ha 

y,naJieHHOit 3BM,HanpllMep OTJia,nxy nporpaMM,pa60T810lltBX C SKcnepHMeHTaJil>

HHM o6opy;n;oBrumeM. 

OCHOBHHE PE3YJI6TATl1 ,IUiCCEPl'AUlfil OIIYB!Il1KOBAHli B PAEOT.AX: 

I. OcTpOBHOit A.H.,CaJiaMaTHH 11.M. Easa ~ammx B o6o6meHHott Cl'ICTeMe 

peam,Horo BpeMeHB - CAHITO. OWIH, PIO-Il349,Jur6Ha, 1978. 

2. EaJiyKa r.,lKyKOB r.TI.,HaMcpatt Kl.,OcTaHeB:litJ ll.M.,OcTpOBHOii A.11. E 

,IU>. KOMIIJieKc cpe~CTB ,ItJlll reHepamm IIpl!KJI8,nHHX CHCTeM aBTOMaTHtJec

KOro HaKoIJJieHH.fi E npe;D;BapETeJil>Hoit o6pa6oTKH ~aHHHX - CAHITO. 0Hlll1, 

PI0-12960,Jur6Ha, 1980. 
3. OcTpOBHOit A.11., CaJiaMaTHH 11.M. H8HK nporpaw,mpoBaHB.fi IIpl!KJI~X 

CHCTeM 8BTC148TH8amm sxcnepimeHTa. Olllll1, Pl0-80-423,lur6Ha,1980. 

4. OcTpOBHOtt A.H. MoHHTop ,n.ll.fi cne~a.,msnpoBaHHHX CBCTeM aBTOMaTnsa

mm 9KCllepnMeHTOB. B KH.:CTpyxTypa,TeXHHtJeCKHe cpe'ACTBa B opra

HHSa~.fi CllCTeM 8BTOM8TH3a!lBB HaytJHHX ECCJie,noBaHHi!: • .mm~. JI., 

1982, c. 106. 
5. OcTpOBHol A.H. ,CaJiauaT»H H.M. ll,l!c~llJill.Ha :ecnOJIHeHHa napaJIJieJil>HHX 

nponeccoB B CHCTeMe CAHITO. Olllll1, PI0-81-342, )cr6Ha, I98I. 

6. OcTpOBHOI A.H. KOMIIWIJlTop cne~a.,msHpoBaHHoro .fi3HK8 reHepamm 
nporpaMMHWC CHCTeM 8BTOM8TH3ail,BH SKCnepBMeHTOB ,ItJlll 3BM THll8 CM-3-
- xowmmrrop CAHITO. OWIB, PI0-82-231, Jur6Ha, 1982. 

7. 0CTpOBHOit A.H. MeTO,ItHKa nporpa10mpOB8HWl CHCTBM 8BTOM8TH3an;rul 

axcnepm,1eHToB Ha asWte IlacK8Jil>. ABTO¥eTpl!.fl, 1986, Ji6, c.II6 

(Ollifil, PI0-85-581, }cr6Ha, 1985). 
8. OcTpOBHOI A.H. MeTO,ItHKa npimeuemm 6asH ,ltSHHHX B CHCTeMaX aBTO

Wl'.rHSa!lBB axcnepnueHToB nee peaJIHsamm. OWIB, PI0-84-439, 

,1Jy6Ha,1984. 

14 

9. HHTil B.B. ,OcTpOBHOtt A.H., PJIH KBaH Xa H ,IU>. CHCTeMa aBTOM8TH1I8C

KOI OpJ'leHTaitHB MOHOK1)HCT8JIJIOB Ha 6ase Tpexocuoro rOHH<J4eTpa c 

mar0l3!00'1 ;D;BHr8TeJI.RMl!. owrn:, PI0-86-270, )cr6Ha, 1986. 

IO. OcTpOBHol A.11. IlporpaMMHoe 06ecnet1eHJie cncTeMH aBTOMa'rJ.lqecxoft 

OpJ'leHTaitHB MOHOKpJ'ICTaJLJlOB. OWIB, PI0-86-271, )cr6Ha, 1986. 

II. EaJiarypOB A.M. ,OcTpOBHOft A.H. ,llht6aeB B.n. PerHCTpa~a HeitrpOHO

rpaMM B KOOp.ItHH8T8X npocTpaHCTBa BOJIHOBWC B8KTOpOB (O,JJ;IiOMepHHtt 

CJIYtJ:81). OWIB, PI0-86-313, ny6Ha, 1986. 

12. EaJiarypoB A.M. ,MnpOHOB8 r .B., OCTpOBHOtt A.H. IlporpaMlmoe o6ecne

tJeHJie CHCTeMl:l H8KOWl8HBJl llH<pOJl,18Il,BH ,ItHq,paltTOM8Tpa .llH-2 Ha JilMIIYJil>C
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