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OB!Wl XAPAKTEPHCTHKA PAimll 

AK'fya.nLHOC'fL pa6MHo PaaBBTBe cpe,ttC'fB aBT~'fB3anKB HayqHIDC BC
c.ne,ttOBBHd (coa,ttaiD!e rocy.u;apcTBeHRoro cTaH,ttaPTa CCCP K.AIIAK, cepdamt 
BHJiyCK JiporpaMMHO COBMBCTKMSX. MliliDI- B M11Kpo-3BM) aa.nol!lJJIO. OCHOB;y ,ttJISI 

ymtWHKainn! aJIJiapaTHOil qacTH CHCTeM aB'fOMaTK~ HayqHHX Hcc.ne,ttOBa
mtl!: (AHH). Coe,lti[HeHHoe c SIN axcJiepB:MeHTa.nLHOe o6opy,ttoBame (00) Mo
EeT 6sre ·~exTBBHO mCJio.neaoBaHo·uoc.ne coa.ttaHHH cooTneTci.e~ero 
JipHK.na,ttHOro JipOrp:IMMHOl'O 06eCJieqeiD!Jl (nO). Bmi,Dy 6HCTpoi'O pOCTa IIO
'fpe6HOCTB » TaKHX IIpii[KJia,lUIBX nporpaMMax ~aqa paamu cpe,ttcTB H Me:
TO.il;oB IIpOrpaMMiilpoBaHHii pa6MH C 00 OCTaEl'fCJl B 11HC.Ie aR'eyaJILHBXo 

MaccOBOe BHe,ttpeHHe IIpHJtJJa,ttHOro no CHCTeM AJiK 3STpy;IU18HO B CBHSH 
C paBH006paalireM 8KCJI9pHM8HTa.nLHBX;. MeTO,ttm< B l1IX IIOCTOHHHO! MO,ltl[@ma- . 
ItHel, a TaKEe HB-aa cyutecTBOBaiD!Jl .ttJISI o.tta:n lrl Tex. Ee aBM pas.nB:11HBX 
TlrtJIOB ROHTpo.n.nepoB KpeitTOB (HHTepJleitCOB) ,ttJlSI IIO,ttKJII)'I9HHii 00 B C'faH_; 
.ttaPTe KAIIAK. Boar«>EHHM P~.BpemeHlrteM &THX aaTpy,ttReHd JIBJIJreT.ca nepexo.tt 
K Texao.noi'lrt'lHHM MeTO,ttaM HBI'OTOB.neiD!Jl no ClrtCT9M AHH, OCHOBaHHHM Ha 

YHB4BK~·ero KOMIIO~eHTOBoH'o6ecneqeHlrte rH6KOCTH nO JIO·OTHOmeHlrtD K 
HSMeHeHHRM KO~~ lrt cnoco6a IIO~.,nDqeHlrtJl'o6opy,ttoBaHB:H. 

~ccepT~OHHaH pa60Ta BHaO.nHeHa B paMKBx T9MH "Paapa60T.Ka H co
B,ttaHlrte IIporpaMMHOI'O o6ecneqeHHH HBM9plrtT9.nLHO-~O.nlrtT9.nLHOI'0·~9H~pa 
HBP-2" TeMaTJAeoKoro n.naaa JIHI) OHBH H aR'fYa.nLHa B oBJIBlrt o a&epreTB- · 
t~eoKlrtM nyoKOM peaKTopa HEP-2. Peay.nemTH ,ttaHHOit pa60TH aKTya.nLHH 
TaDe BBlrt,tty mlrtpoKOI'O paoJipooTpaHeHlrtH B HaOTOJmlee BpeMR: 3BM "8Jie.KTpo
mnta- I00/I6H", TPA-II/ 40, "8.ne.KTpOmnta-60~ MERA-60 ':a. ,ttp. , nporpaMMHO 

ooJ:MeoTlrtMBX o CM-3, H oTaH,ttapTa KAMAK. 

Ue~D pa6oTH HBng¥oge: 
- BHIIo.naeHlrte paapa60To, a&a.nlrtSa lrt OJITBMlrtaacym MeTO.ttlrlKlrt nporpaM

i.mpoBaHJIJI pa6oTB MlitHlrt-3BM .aa .nlrtHlrtlrt o 00 B oTaH.ItapTe KAMAK, o6ecne11H
BS.DI!eit O.ttHOBpeMeHHo MaJIOe BPeMJI peaKitii:Irt nporpaMM Ha aanpooH npepHBa
KHH, HX rz6KOO~L IIO OTHOmeHlrtD K lrt3MeHeHHRM KO~p~ lrt OII0006a 
no,ttKJimeHHH oCS~py,ttoBaiD!Jl, npeeMoTBeaaoou nporpaMMJitpoBaHHH ll o~Jta,ttKH, 
MaJlble opom ooa.ttaHHH IIpmtna.lUII:lX nporpwM; 

- 003,ttaHlrt9 IIpOrpaMMHBX ope,ttOTB ,ttJISI peaJilrt39.Itiilrt paapa6oTaHHOit Me-
TO,ttlrtKH Ha 3BM TBIIa CM-3, CM-4; . . 

- IlplrtM9H9Hlrt9 MeTO,ttHKlrt H JiporpaMMHBX ope,ttOTB IIPlrl OOB,ttaHB:lrt ~ 
npHK.na.ttHHX nporpaMMHHX c:a:oTeM ~ aBTOMBTlrl~ ROHKpeTHHX eacnep:a:-
MeHTOB Ha peaKTope HBP-30 0 HOIIO.nLSOBaHB:eM 3BM TBna CM-3. . 

B upo~eooe EHno.nHeHHH nocTaan8HBoit aa,tta11lrt BBT~p ~em&~ oco6oe BHK-
• MaHlrt9 OOB,tta!IHD a.nl'Op:a:TMOB H IIpOrpaMMHHX ope,ttOTB, HaJipaB.n9HHBX Ha pe-

meHlrte c.ne~ npo6.new, o6yCJioB.nemmx:· · 

~bED.~~l£Hl!"1.,i\71 ~~HC niT!:!-

>'r.J.EPHbiY ~:.::' ,: :~Y; ..\H1Vl 

61115nMOTEKA 
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- OTcyTCTBl!eM B CT~apTe KAMAK Cpe.ztCTB JIOI'll'l:6CKO:It BJU>e~ 
~OHSXDHHX dJIOXOB; 

- aamicmrocTiD cner~;~rem.wa cpe,ttcTB nporpm.v.mpo~ padoTH SBM c 

00 (Haiipi!IMep, TpaHCJIHTOpoB, ~epoB H ]:Ul.) OT Tlllla .KOHTpOJIJiepa xpeA
Ta (HHTePI>e:itoa ,wiH IIO,It[(Jllllt6HKJI SO .K SBM) ~. 

AMopoM aa:lt,nem aoBHe aJII'OpJ[TMJ~qec.KHe pemeaM &THX apodJJeM. 

1Jamag HOBHSHa: 

I. RzepBHe paspa60TaH H peaJIHSOBaH aJII'O.PHTM M6TO,Ita Hac'rpoftim · 

pa8.T.{EW.HO TpaHOJIHpo:sa.mmx IIpOrpaMMHUX MO;.Jy,el. rm. IIpeo6paso:Bamm Jio- . 
r.ll'lecKOI'Q a,Itpeca dJio.Ka KAMAK B qaall'Ieoxd 2•3 • .· 

2. RzepBHe CqxlJ:IIYJIHpoBaH H peaJIHSOBaH Ta.KOI. IIO,ItXO,lt X Irpor,Iiawm

poBaiUill pa60TH 3BM o 30 B oTaa,napore KAMAK, xooropmt BKJlllltaeT o.naoBpe

Meaaoe HOIIOJil>SOBaHHe HOBOro M6TO,Ita HSCTpOIKH IIporpaMMHux Mo.JtYJiel, 06-
CJiymrsanqHX 30, ym$m,Hpol3aBl'l:a: OTPYXTY.PH nporpaMr..HUX MO~Jlfi:lt ' M6TO
Jt8 reaepSitD IIO,ltCHOTeM ,wiR pa60TH c 30 H9 TaiGIX MO.JtYJie:lt ,3,5 • 

3. BH!mJieHa BOSMoaHOCT::& ,ItliliEIMll'I6CKOro HSMeRemta ~ IIO,ltCHo

TeM, pa60TamtHX C 30 B CT~apTe KAMAl\, Ocylll6CTBJIJieMOro 6ea IIOT6Pl£ 

· CKOpoCTHHX xapaKT6pliCTHK ny'.reM npeodpaao:aawm npOrpaMM Ha 8Tane Ho

IIO.liHellliiSJ :qpH1t1IB,W!O:It CHCTeMH. 3Ta BOSMCW!OCTJ. BIIepBHe peaJIHSOBaHa aB-

. TOpOM -af71. · · 

4. Bn:eJlBHe aa MalliHHax: niia -~~eM reae~ ooa,JtaHH II.PHK~
HHS CHo'l'eMH aBTOMa!mSSitD ax_r~rea'l'OB Hs nporpwomlix. Mo.nyJieit B ne-
peyelll86MOM <Ix>.I:Naore sarpys.KH • · · ~ .. 

llpaRTH'ISOKBg neHHOOTpo' PesyJI::&TSTH ,Ita~IHOI pa6oTH HOIIOJI::&S~OR B 

HSMe.PHTeJI::&Ho-:ewmc.mrreJI::&HOM. ~HTp'"e a OIDIK. llpm<Jia.JtHue CHOTeMH, nplll 

co~aaHH RoTopux IIPBMeaeau paapa6oTaaase MeTo,ltH.Ka H nporpwomue.ope.n

oorBa, HCIIOJil>SOBaJmC:D B 8ROII6.PJD16HTSX: /6-8~ 0 HX II<KOIIII>Il IIOJ.ty'116HH HOme 

qasll'Ieo.KHe peayJI:DTaTH. 

. MeTO,ltH.Ka H Opd,ltOTBa nporpmompo:aawmt paspadOTaHHW aB'l'OpCKi 

BamJm IIpHMeReBHe B JISiTH Ha.yqHHX ~eRorpSx, a Ta.Iate .MOryT 6HTJ. HCIIOJD.

SOBSHH B JUlyr.IIX · OpraBII3~1 . 3BHJ018IJIIBXQSI BOllpOC8Mlll paapa60TKJI[ Jil . IIplil

llaHeRHR nporpauwua CHCTeM AHH ua dase IGIBX:..SBM H co:wuors AaY TIT. 

.A!Ipo6pa: pa6gTH. OoaoBme peayJI::&TaTH • oQJtepzaHile pa6oTH .no~ 
RJJammaJIIIc:D H o6oYE.JtBJD~c:D aa aay-qma: ceMilaapax OHm£, · Bceoomaol xoa- · 

~pemnm "ABTC*STHS~ Haytm&X HOOJlEl,ltOBaBlllt B8 OCHOBe JipBMeaeau 

·, · 3Bir' (HJBOo:a:6Hpcx, i9?9 r.), Bcecomaol III.KOJie-ceiii!Hape no BOIIpocaM 

paspadOTlOI H HCIIOJil>SOBaHBR: T6XIIH'l60XHX H nporpaamux Cpe.JtCTB Cll 3Bil · 
(lim oR, !980 r.), X lleWHapo,ltHOif CBMIIOSJIYM6 IIO H.JtepaoJt 8JI6RTpoBl!Ke 

(~s.nea, ntP, !980 r.), XIY Bcecomaoit _III.KOJie no aBT<KaTHSa.t:tD Hayq-
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HHX HccJie,noBaHHI (~ecca, !980 r.) Ill I BcecomaoM ceMlllHSpe ao aBTOMa

Tlll3Sinm HayqHH[ lllCOJI6,ltOBSHd B H.Jt6pHOI liJHSlllK9 H CM9lltHHX 06Jia.CTSDC 

(.TJ.ymaade, .I980 r.)~ ' 

06'I.eM 0060Tllo .ITltccep~ COCTOHT H3 BB6,lt6HHR, IIRTlil rJiaB, Sa

.KJllllt6HBR:, CIIHC.Ka JIHT6pa'fYpll (!04 Hal!lM6HOBaHM) lil 9 IIpBJIOlltead H8 

!I CTpa~ •. 06lild 062>eM ,ltHCC6p~ - !38 CT~, B TOM 'IHCJI6 

I7 pJ[CyaROB Jil ,ltB6 T86JilmHo 

KPATKOE CO.n;EPJ:AHHE PAIDTU 

. Bo BBeJiem o6ocao:eaaa aKTyaJIDHOCTI> pa60TH, cqx>pMyJIHpoBaHa 

Il0CT8BJI6HH¥ . sa,naqa Ill IIOita38Ha CTpyK'fYPS ,ltHCCepT~. 

llepBa8 raaBa CO,lt6pzliiT aHaJIH3~0Bp6M6HHOro COCTORHHR cpe,ltCTB 

IIporpaw.mpoBaHKSI pa6oTH 3BM c 30 B. OTaH,ItapTe KAMAK. ABTop xapaKTe

pHSyeT · HSBeOTHHS x aacTOJmteMy, BpeMeHlll ocaoBHHe IIO.ItXO.ltH (IIpan.!STH'lec

m, .JtBYXYpoBHeBHlt, COS,ltaHlll6 IIO.IOiporpaMM, cOS,ItaHHe CII6~aJIH3HpOBaH

HllX RSllROB ·nporpaMMHpoBaHKJI. H }:Ulo) R pemeHHil Sa,tta'l IIporpaMM!!poBaHHR 
pa6o.f!l c 30 no . • . . 

- lllCIIOJIDSyeMBM RSllROmiM cpe,ncTBaM; . . . .. . • 

- CIIOC06aM. 06Pa6oTRH II8paM6TpoB, OIDICHBallitmC .ROI$Iryp~ o6o-
py,D;OB8HHR H 81J.peCOBaHHHe eMy ROMaH.JtH; 

- ciioco6e.M ROMIIOHOBKH IIPlilRJ18.ltHOit npor~S!Mll HS IIO.IOipOr_paMM. 

Ha .OCBOBaBHH a:roro auaJIHSa ~e.naHH· BHBO,ltH 0 CBOitCTBaX Jil3B8CTBHX 

MeTOJtOB nporpaMMHpOBSBHR B paa.mrq:HllX yCJiommx ·n npHMeReHHR. OTMe'leRO 

OTcyTCTBHe B tmCJie H3B6CTBHX llO,ItXO;ItOB TSKOro,B ltOTOpoM 6HJIB. 6H IIplilM6-

BeHa reaepaD;WI JipJmJia.ItHllX nporpa101 ~ pa6o'l'H c SO. •s ~poB8.BBHX 
nporpaMMHHX MO.nyJiel. 

Bo BTOOO:lt rJiaBe BHUOJJHeH SHaJIHS YCJIOBd paspa6oT.Klll H 8XCIIJIYaTa

nHlll ITO CHCT6M aBTOMaTHSaQJDI 8.KCII6pi!IMeHTOB B. O,ltHOJt IllS .KpynHH[ lllCCJI6,ltO

BaT6JIDCRIICC opraHHSa,nd (JIH~ 01001) H B8 e~ OCHOBaHillll CqxlJMYJIHpoBaHH 

Tpe6oBaHBR: .K cpeJicTBaM nporpeMMI!poBSHU H xrporpaMMBM, o6cJiylltHBaDIIHM. 

. 00, a Tane o6ocHoBaH H c~,iNyJIHpOBaH ao:Bll:lt ao.DxoJt · .K pemeHHil Sa.Ita'IH 

IIpOrpaMM!IpOBaBll:SI BSai!IMO,ne:ltcTBHJI Mli[HI[-SBM 0 80 B CTBH,ItapTe KAMAK. 
BBe,neM oape,neJJeHBR: aexoropux HoiioJI::&syeMHX aue noHRTd. IIpH-· 

RJ18.1tHOit.c:a:cTeMol (ITC) 6y,neM HSSHBaTD cne~aJIHSHpoBaHayll OIIep~Oaayll 
ClllCTSMy, OOS,ItaBae~ ,wiR o6c~_XOHRPeTHOro 8.KCil6p:a:MeHT8o 06H'l
HO CTPY.K'fYpa ITC BRJlllltae'l' ynpaB11SIIllzyll nporpaMMy (MOHHTOp) 1 H6ROTOpyl) 

IIO,ltOHC'f6My Odpa60~Rlll ,ItaHHHX, IlO,ltOHC'l'eMll ,ltJili pa6oTH C 30 (C30) H ope,n

CTBa .KOiflfYHHRBitD Mellf,ItY 8TI!IMH ·xOMIIoaeaTBMi!:. B ,naaao:lt pa60Te · paccMaT

pnamcn C30, OpH6HTHPOBaHHH6 B8 pa60TY 0 30 B CTSH,ltap're KAMAK H ero 

TecTHpoBaHHe~ MrmHMa.n!:.aam CTPY.K'l'YJlHHMil e.ItHmmaMH, Hs .KOTOPHX cos;~ta;.,. 
eTOR C30, RBMmOR TaR HRSHBaeMHe. YHHifmt:a:POBaHHHe nporpaMMHHe , MO.JtYJIH 
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(YTIM). YIIM pe~syeT 11PmrJia,ltHyll o11epa.r.tDJ c O.IUIBM :wm rpyiui~a 6.noxoB 
K!MAK. ITpHRJia.lUioa o11ep~ea HaatmaeM TaKyJJ co:ooxynHocT:L ;n;eitc-rw, Bll-

11onHReMHX C SO HeKOTOpoit 11pOrpaMMoit, CMHcn ROTOpoit MOXeT 6HT:L BHpa
EeH B Tep.m:Hax, 11pRcyii!WC o6c.nymmaeMoit ~po6.neamoit o6.nacn. HBupRMep, 
B axcnepRMeHTaJ1I>HOit JJ;n;epaoit qasue TaKBMR 011epauMMR MOI'y'r 6HT:L cne
;n;ytJllRe: HaK011J16HRe C11eKTpa~ pel'HCTp~ MHO:ra.tepHHX: C06HTd, y:IIpaBJie

HRe 11epeMell!eHReM o6paaJ.lOB H ;n;p. -HasoBeM a.Kc11epm.eHTaJ1I>HW RaHaJIOM 
(SK) BBO;rta H BllBO;D;a ;r(aHHHX: TaKyll rpyl111Y qlyHimJ!OHaJIDina 6JIOROB, ROTO
pue 11pe;n;noJiara«ncJI 06CJiylltl!BaT:L O;D;HRM YIIM B .KOHRpeTHOit ITC. ~ paaJm
'IJ!leM ;n;Ba Tl!lla SK - aKTRBmte R 11accHBHHe. AKTHBHNM 6y;n;eM HaSHBaT:L_ SK, 
B COCTaB KOTOporo BXO,ll;l{T 6JIOR, ROTOPOMY 11porpaMMapaapemaeT reaepz
poBaT:L cHrHaJI "3anpoc aa B.!IHMaHHe" (L) ;n;.m_ z~z 11porpai.t.m, o6-
o~eit ;rtaHHW! SK. STOT 6.noK :8 ;rta.1I.DHelmeM 6y;n;eor RMeHOBaTl>CJI ax
THBHNM 6.noROM- ;n;aaaoro SK. ··rraccHBHHM 6y;n;ei.l aaaHBaT:L' SK, 'B ito-ropoM HH 
o;n;aOMy HS 6.noROB ae paapemaeTcJI reaep~ clli'HaJia L •· PaCSoTa c aKTRB-

. HNM SK OCYl!I9CT:8JureTCJI 110 lnnm:HaTHBe o6opy;rtOBaHM - JIO 11pep!lBaaKKl OT 
ao, .-a c 11accHBHNM ...: · 110 HimrtmiTHBe 11porpoom. ITpHRJia;n;H:m.fii 11porpawaMH 
]1.JIJI pa60T!l c SO (liSO) 6y;rteM Ha3HBaTD YIIM, BKJmtieHHHe B COCTaB CSO H 
11PHrQ;n;HHe ~ Hc11o.nr,soBaaM B ITC · xoHKpeTHoro axc11e.PRMeli:Ta. coo ;r(J1JI 

xoHRpeTaoit ITC'11pe;n;c-raanHeT co6oit'aa6op rrao, qop.mpy6Mux zs YIIM. Co
OTHOmeHze YIIM, IISO H CSO. 11oxasaao Ha pzc. I. C ~eJP>Kl p6ec11e'ieH!!JI · 

ii!lilllarEKl ----
11111 

YDII 
BA02 

11111 
TRAHS 

·-

11111 
HISTQ 

11111 
TV 

11111 
I L _____ J 

P.rlrc. I. Coo-raomeHHe YIIM, IISO 
H COO. 

' < < - ~ • 

. CHHXpoHHOro 06Meaa Haqop.u:mHeit lle:at,ey' paSJII!:'iHHMII IIro 0 O;n;HOit CTOpoHH • 
H oo. c ,ttpy!'()a c-ropom, ·a -ra.tate c J.l6J1Dil 6ucTpoa peaKI.lm aa sanpocu • 
11pepllBalid 11pe;rtJIOX6HO H3 Ha60pa 1100 C03;n;aBaTD pe3H;n;9HT COO. liasHa'ie
HRe PesH;n;eaTa · CSO - ,ll;liC11eT'iepHs~ z o6pa6oTKa sanpocoB 11pepi:ZBaHd 
OT SO, perzcTpartHH H HaK011J16HIIe 9KC11epHMeHTaJII,fmX ;n;aHHHX: H B3al!MO;rteit-
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CTBHS 0 MOHHTOpOM ITC. Pe,ttKO HC110JlDSyeMHe ITSQ, a Ta.KXe TaKHe, BpeMJI 
HC110JlHeHM ROTOpHx HeC~CTBeHHO ~_ROH.KpeTHOro 9.KC11epRMeHTa, wap
MHpyllTCJI B Bz,n;e CTaH;n;ap'rHHX: 11pOrpa.MM (CIT) •. TaKRe CIT MOI'y'r RC110Jl!UiTD
CJI B peUMe ;r(liHBMP1'I9CKOro pac11pe;n;eJieHRfl 11aMJrl'Ho 

· Cpe;n;cTBa nporpaMMHpOBaHM pa6oTu c SO B HaJIII[X yCJioBWIX ;n;oJJZHH 

o6ec11e'il!BaTD: 
- CKOpOCTHHe xap~epHCTHRH 11PJIK~Hx nporpaMM, COOTBeTCTByD

ll!H6 HaH6oJiee xecTKHM Tpe6oBaHHHM·B o6c~BaeMoil 11po6.neMaoit o6.naci'H; 

_; l'H6KOCT:i; ITO 110 OTHOmemm K COCTaBY H RO!$U'yp~ 00; 
- 11peeMCTBeHHOCTl> paapa60TOK, B 11ePBYKJ O'iepe;D;D - 11p6eMCTBeH

HOCT:L 11poilepu, OTJia.ttKH, a Taxxe o6Jlerqeme co11pOBOl!UteHRII ITO; 
- BBo;n; H BHBO;rt ;n;aaam: H ynpaBJ1SIDIUIX cHrnaJioB o;n;aoBpeMeaao .11o 

H6CROJIDKHM H63aBHOHMHM SK; 
- BOSMOXHOCT:L 6uc-rporo·cos;n;aaM 6oJIDmoro KOJIH'iecTBa ITC ;rJ;J1JI 

paSJII!:'iHHX: ~3H'i6CRHX 9KC116pHMeHTOBi 
- BHCO.Kl!il ypoBeHD TeXROJIOI'H'iHOCTH cpe;n;cTB cos;n;aHRII ITC; 
- Ha;n;exaocT:L ITO (ycTOil'iHBOcTL R c6oJIM SO); 
- C116lUIBJll>HHe M6pll 110 OCHBIItemm ;D;ORyMellT~eit, Heo6xo;n;BMOit 

WlJI 9KCllJ1YaT~ H MO;r(H(!>HKronnl 11porpaMM. 

~HW! Ha60p Tpe60BaHHit JIBJlfleTCJI ;r(OBOJIDHO X6CTKEM,H B·HaCTORll!ee 
BpeMJI OTCYTCTByeT 110~o;n; K pemeHHil sa;n;a'iH·11porpaMMHpOBaHHJI pa6oTH c· 
SO'B cTaH;n;ap-re KAMAK, B ;n;ocTaTO'iHOI Mepe OTBe'iaD!ld 11epe'il!cJieHHNM 
Tpe6oBaHm• ITo STOlt 11PH'il!H6 aBTOpOM BllllOJIHeaa paapa60T.Ka HOBOro 
110~0;D;a 2 , KOTOpHit 3aKJlll'ia6TCJI B O;n;HOBpeMeHHOM RC110JlD30BallHR MeTO;rta 
HacTpoilKH YIIM, YHH~POBaHHol cTPYKTYPH.11porpaMMHux M~Jiel H MeTo;n;a 
reaep~ CSO zs TaKHX M>.ItYJiel. Cxew npone.ItYpH reHe~R noxasaaa 
aa pzc. 2. 

B TpeTpel r~e Blll10JIH6HO RCCJ16;r(OBaHHe C110C060B npe;rtCTaBJleHHK 
KAMAK~ B ItO;rtaX ItO~ SBM TRna CM-3 ~ pa8.lilil'iHHX TRllOB 
KOHTpOJIJ16poB Kpe!TOB C I.lanbD paspa60TKH 'aJirOpHTMa.JlOrK'ieCKOit a;n;peca
I.lHH 6JIOKOB KAMAK H CTPYRTYPH YIIM. ITpz Hc110JIDSOBaHHH HBH60Jiee 6ucTpm: 
z y;n;o6HHX: c11oco6oB a;n;pec~ ;rJ;J1JI 11porpBMMHpOBaHRfl xowa;n; cTaa;n;apTa 
KAMAK (BCNAP) aa JISHKe MACRO-ll (WiltpoacceM6.nep ~.SBM THUa CM-3) 
a;n;pec (BCN) ~OHaJll>HOro 6JIOKa RO,ll;llpyeTCJI B CJie;n;yti!IHX' sa 11epBHM 
CJlOBOM MBmRHHOI RO~ CJlOBaX B Bz,n;e C11e~HOro RO;D;a. ·~ Toro, 
'iT06H 9TH KOMaatW MOrJm pa6oTaT:L 0 O;n;HHM R TeM Xe 6.nOROM,. ycTaHOBJleH-

' 1mM Ha Jm6oit CTrumD N Jlll6oro .KpeftTa (BC) , ;r(OCTaTO'iHO RSMeHHT:L 
SHa'ieHHe BCN , OCTaBJISIJi 6es HSMeae!ld cy6AAPeC ·-(A) R qlyrua:tHil (P). Ta-:
.KHM o6pa30M BllJIBJleHa B03MOXHOCT:L peam13~H HOBOro aJiropWrMa JlOrH-

5 



oo oO:I!lero lUlaeat~es•s BT-u PaapaO:otaaawe cpe;Jtc•na 

Pa3paCiotKa nporpaJil!Bi:D: uDJtYliel ~opupo:uaaue da6lii!IOUK rnspmtBR npuuusolt nPorpau:uw I · I . . I . ·I 
Uo:JI:&aOEaUllB~ nporpBIDilfctH . llonaoll8.t6:Jiu-nporpaJ.I- Donao:aa!eu-.aacnepwu:enatoPv 

KHC'l'li - · 

Pll:c. 2. C:xeMa npo~ecca coS):taH:WI nporpruJNawc MO,DyJie! H reaepa.nuH 
npmt.na,tUiwc nporp~. 

qecxo~ a):tpeOa.nuH 6JIOROB KAMAK, o6eoneqJ~B~ero npe):teJILHHe oxopooTHue 

xapaKT6IJHCTHRH nporpaMM, 06CJiyuB~HX 00. H.D;ea npe,tt110llt6HHOI'O aBTOpoM 
anroiJHTMa JIOrHqeoxon anpeoa.nuH oocTOHT B o6eoneqeHHH ):tOOTYna o~e6-
ImM nporiJaMMaM RO BCeM MaliiiDIHHM KOMa.H):taM, BHIIOJ!HRilli.HM 06pameHHe K . 
6JIOKaM 00, ;IVlJI 0CYIII60TBJieHWI HaoTpOi!RH nporpaMMHOI'O MO,IlyJllt B COOT
BeTC'l'BHB. 0 qMSJ!qeORHMH anpeoaiim 6JIOROB. 1Ja OOHOBa.HHH ):taHHOI'O a.JII'O
IJHTMa · paspa6oTaa MeT01t aacTponKH YTIM, o6o.nyu~ 00. C;rr:L ero ~a
RJl1011aeTosr B TOM, qTo aa aTane reaepa.nuH C30 BmroJIHsreTosr no,nMeaa B 
YI1M Jio~eoxmc {yoJIOBHHX) a,IWeooB ~SJ~qeoR.HMH {a6oOJIBJTamm) a,IUJecaMH 
6JIOROB B 8,1UJ60Hwt qaoTSIX TeX MamHHHBX K0Ma.H1t 1 KOTOpHe o6eone~BaDT 
BH!lOJIHeaRe KAMAK~ 6JIOROM 00. Oco6eaaooT:LID 1taHHOI'O·MeT01ta SIB
JISieTosr 01tfiOBpeMeHHoe,o6ecneqeaHe npe):teJILHwt OROpOOTHBX xapaRT6IJHOTRK 
nporPaMM H l'H6ROOTH {npeeMCTBeHHOOTH) nporpaMM no. OTHOmemm RO~-
p~ oo. . . ' ' 

.Itrui o6eoneqeaM MO.DYJI:LHOi!: oprrumsa.nuH IIC H ,tt1lli peanHsa.nuH 
npe):t?oveaaoro aJiroPHTMa JiorHqeoxoi!: a,IUJeo~ paspa6oTaEa oTpyRTypa · 
YI1M 

3 
• B oooTBeTcTBHH o aTHM aBTopw npe,ttJiollteao B xaqeoTBe YI1M Hc

noJI:LsoBa'l':& nporpaMMy. B. nepeMelllaeM:)M ~p.laTe sarpysRH
1 

XOTOpaSI peaJm

syeT ~ one~ · c xoBRpeTHIII SK, cocTB.BJieEa Ha srsmte acceM6-
Jiepl!oro YJlOBHH .n;.m yCJiomwx a,Iijl&COB o6opy;n;oBamtSI,Bo ):tOnyCKB.eT Ha

CTpollty Ha ero ~sl![qeCIGie B,!Uleca H <$)pi&1IeEa no onpe,J~;eJiemwlol npaB&!Tav. 
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B OTWRTYpe YIIM oJie,DyeT BH):teJmT:L CJie,IzyJll~Re aJteMeHTH: 
- · ~oHaJIJ.HyD o~ YIIM; np6,11;BasHaqelU!ylO 1t.711t BmrOJIHeHWI 

npHRJianHOft one~; 
- qeTHPe ynpaBJl.RJlllliX oe~ 1t.711t BHllOJIHeHWI onep~ ynpaBJieHWI 

oooTOSIHHeM o6opy1tOBrumSI SK, apryMeHTOB {6yqepoB, .aepeMeaawc·H.):tp.); 
- Ta6Jm:ly aacTpoi!:RH nporpaM¥Horo Mo,Dy.na:~ , 

Ta6JI~a aaoTpoi!:RH YIIM, B oBOil oqepe1t;L, oo):teplltHT ,JtBe Ta6..7nml:l. B ne~ 
BOi!: H3 .HHX nepeqzcJlltiDTCSI Te MalllimaHe RCNaiJ,nH ~OHaJI:LHOil: H ynpaB
JIJmllHX ceRJJ;Itii YIIM1 ROTOpHe no,ttJielltaT H3MeHeiDm B COOTBeTCTBHH C <lJHSH
qecRHMH anpecaMH 6JIOROB SK. Bo BTOpyD Ta6..nm:iy BRJI!JtiaiDTOSI Onl!I:CaH:WI 
{a,IUJeoa) apryMeHTOB YITM. ApryMeHTH YIIM JIH6o oo):tepEaT HcX01t!IHe ):taHHHe, 
JIH6o npe1t!Iasaaqamosr 1t.711t nwe111eHJm pesyJILTaTOB pa60TH YIIM. HaoTpoil:Ra 
YIIM aa ~awqeoRHe a,IUJeoa o6opy):tOBaHHSI H a6coJIDTaHe aAPeoa apryMeHTOB 
ooYIIIeCTB.na:eTosr Ha aTane reHe~ CSO 1tJISI ROHRpeTaol IIC, .qTo ooxpa~ 
~eT BpeMSI peaK~ nporpaMM Ha BH6mHHe sanpOOH npepm!aHHSI, a TaKEe 
BpeMSI HonoJIHeHHSI nporpaMM perHOTPanm! ):taHHHX H ynpaBJieHWI SO. 

IIIJHHSITaSI OTpyriypa YIIM o6eoneqJ~BaeT BOSMOlltHOOT:L HOUOJIL30BBHWI 
O):tHHX H TeX ze MO):tyJiei!: B paa~HHX IIC 6ea pe):taKTHpOBaHHSI HCXO):tHOro 
TeRcTa npOrPaMMfiHX MO):tyJiei!:. STO OBOIOTBO o6ecneqzJIO npeeMCTBeHHOCT:L 
OTJia.ItKH .aporpaMM. B ~eJIOM MeT01t aacTpoi!:RH YIIM H e):tHHasr OTPYRTypa YIIM 
o6eone~ BOSMOlltHOOT:L cos~ MO):tyJI:LHoi!: opraHH~ nporpaMM.pa6o
TaDIIHX 0 00 .B OTaH,naP'fe KAMAl\, OTBe'llallllei BH):(BH!IjTHM Tpe60BaHWJM. 

~ 
'lleTOOI?TM rJiaJ3a nocBSIIIIe!Ia paspa60TaHHa.f aBTOpoM aJirOIJHTMaM H 

ope):tCTBaM reaepanm COO {nO):tOHCTeM ;IVlJI pa60T~/ 00). B HX COCTaB 
BXOM'f <;!!e,WilaJIHSHpOBaHHHft SISHK OnHOaHHSI cool 1 nporpaMMa reHepa
·~H Csof.5/H 6H6JIHOT6RH OJIYZ66HHX H npHR.na,tUiwt nporpa.MMHHX MO):tyJieil:. 

H3wc reaep~ C30 oo):teplltiltT ope):toTBa WIJI onzcaHHSI pa60TH o npe
P~ 'oT SO, ROH~anm!, THna o6opy):tOBaaKsr H 1tPyrmc noHSITd, 
aeo6xo.ttHMHX ;ItJ.1.1I cneumf!HK~ oHcTeM pean:&Horo BpeMeHH, npe1t!Iasaaqea
HHX ~ aBTOMaTHS~ aRcneiJHMeHTOB. PacoMOTpmM OCHOBHHe HHOTpyK~ 
aToro SISHKa. 0603Ha'ieHWI1 HOnOJILsyer.me HHllte 'npH OnHOaHHH H~OTpy.tmd, 
c.lle.eyD!lHe: OJIOBa HS 60JI:LliiHX 6yRB JiaT.HHOROrO aJ$lm'ITa '06osaaqallT HMe
Ha HHCTpyimd H RJI!JtieBHe OJIOBa SISHKa; yrJiome .oRo6RH SaKJimallT B oe- . 
6e (flpasy 1 06oSHaqa.mzyll O):tHH o6oi.eRT SI3HKaj MMHe 6yRBH H CJIOBa HS HHX 
HcnoJI:LsyDTosr ;ItJlii o6osaaqeHKII pasJIHqHHX o6~eRTOB srswca; BHpazeHKll, 
SaKJIIDtieHHHe B RBB,ItpaTHHe CR06RH 1 MO:ey'r 6HT:L OnYIIIeHH; CHMBOJIH, ":", 
n 1 " 1 " - " 1 . " { ) " SIBJlltiDTCSI pas,iteJIHTeJIBMH H OHMBOJIH AAA .o6oaaaqallT 
nOBTOpe.HHe Upe,Itt116CTByJlltel .EM ROHOTpy~1 aaqano ROTOpOft OTMe'!eHO 
Cl!MBOJIOM · 6. • 

0.aHOaHHe BCSIKOI CSQ Ha~aaeTCSI HHCTpy~eil:. 
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/SUBSYSTEM - (liiMII IIO,ltCHCTeMH), TYPE : (Tl'Ill ROHTpoJIJiepa). 

HMg IIO,ItCHCT9MH 3a,lta9TCH II0~30BaTe~M, COOT~ OIIl'ICaHHe. TXrr 
'KOHTpOJIJiepa - liiMII, ROTOpoe IIpl'ICBOeHO HCII~SyeMOMy Tl'IIIY ROHTpOJIJiepa. 

XapaRTepHCTl'IRH ROHTponnepOB RpeflTOB, C ROTOpBMK 6y,IteT pa60TaTh 

OIIl'ICHBa9MBH 080, 3~CH l'IHCTpyRqKeft 

/DEVICE- (HOMep RpeiiTa), PR:k, AV:addr1 , ERRV:addr2 , AV:addrJ 

VEcTOR: An•addr(,AAA 1 , 
r.zte k - sa.naeT npxopl'!TeT ROHTponnepa, addr1 - 6aso:eiD! B,tulec noJIR: 

B9RTOpOB IIpepHBaHKH, addr2 -. a,npec B9RTOpa IIpepllBaHKH IIpH 3Ha'l9Hl'Il'I 

Cl'II'HaJla "0TB~T" X=O, addrJ - 6aso:eiD! a,npec -IIOJIR: pe!'l'ICTIJOB ROHTpo.71-:

.nepa, n - HOM9p (HJm BMJI) CT~ B KpeiTe. 3HaR paBeHCTBa OSHatiaeT 

ycTaHOB.n9Hl'I9 COOTB9TCTBKH Me~ HOM9pOM CTaH~ n l'I ~ecOM B9RT0pa 

npep!lBaHKH addr • IlapaMeTpll ROHTpOJIJiepa, OIIpe,IteJIR:eMHe B l'IHCTPY.tmm 

/DEVICE , HCII~symcSI IIpH o6pa60TRe .npyrmc HHCTpyRql'Ii, BXO,ltSII!Il'IX B · 

OnHCaHKe COO. ,. 

OnHcaHHe CBSISH YllM C 060py,!tOBaHH9M 3K l'I apryM9HTaMH OC~9CT-

B.nSI9TCH C IIOMOIIU>Il l'IHCTpyRu;IDi: ,, 

/HCASE ·-n:. An1[,b46]-oo-(m.m YIIM)[C Aarg ,AAA >] 
/ATTACH-•n1[,A.u.] - TO - (m.m YTIM)(C •Aarg ,AAA ·>1 

H /LINK;... .An
1 
[, AAA} - TO. - (HMJI YIIM) [C Aa~g , AAA J 1 • 

' • • 'j 

3,Itec» n,n1 ··~· - HM91m liJlH HOMepa CTa.liiXIdl, _I',Ite pa3M91!19Hil 6.nORH 3K, 

arg , o o • - HM9Ha (H,IteHn$maTOpH) ap:cyMeHTOB, Ha a.npeca KOTOpWC ,ItO.n

JteH aacTpaHBaT»CH YIIM. HHcTpyxnwr. /HCASE ycTaaiU!JI.HBaeT eMS» Me~ 
OORTOpoM IIpep!lBaHl'IH, COOTB9TCTByDitl'IM CTaHIJ;JiiH, 3aHSITOf1 6.noROM,C HMe~ · 

HeM n , l'I liPOI'paMMOil 06c.nyDBaHHH ,sanpoca L· OT 9TOro _6JIORa. 0Ha IIpe,It-

Ha3HatieHa',ItJIR: OIIl'ICaHHSI T~O aRTHBHWC 3K. , • 

. HHcTpy~ ·/ATTACH H /LIBK npe,ItllasHatieHH .ItJifi onHca.lnm ·nac-

CHBHilX 3K. BH6op Me~ &THMH .ltBYMH HHCTPYRUHSIMH ocYI!IeCTB.nSI9TCH HS 

C006paxeHl'Ifl Tpe6yeMOil CROpOCTH IIp~O! IIpOI'paMMH, H906xO~OCTH . 

CHRXp0Hl'I38Iij!H pa60Til pa3Jilil'IHillC 3K, ,ItOCTyiiHWC pe'cypcOB IIaMJITH H To.lto 

OnHcaHHe cao 3aRaH'IHBa9TCSI HHCTpyRqKeil /BNDH. 

HciiOJIHJreMHe (qiylnanloH~wre) onepaTOPH HMeiD'l' mm: · 
( HMJ! IIpoi'paMMH) ( ( CnHCOR apryMeHTOB) ). 

3,Itec» HMSI.IIPOI'paMMil- 9T0 Ha3BaHl'Ie MO,Ity.nSI,·BRn~JqeHHOI'O B 030 HH-:

CTPY~Heft /AT.TACH WIH /LIBK • 

Ha PHCo. 3 IIpHBe,IteH IIpHMep OIIl'ICaHHSI 030 Ha 3TOM HSHRe. ilpH aeo6-

XO~OCTH COS,ItaTh TIC ,ItJIR: ROHRpeTHOI'O 9Rciiepl'IMeHTa COCTaBJIR:eTCH.OIIl'I

CaHHe 030. l'IHCTpyKQR~IMH ,ItaHHOI'O SISHRa. Ha · OCHOBaHHH .TaROI'O .· OIIHCaHHSI 
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• • • onepatopy R3YK& ClHfiO 
/ ·~u CoM~22 

· / LET i.ISa19 

'· /LET BK•l:t• AK1•1h KND~9 

/ LET AK2 .. 4 

" 
/ SUISYSTEn NALF• TYF'EIHE/RESIDENT 

/ DEVICE h AIJ1170V• VECTORt1-23=170V 

U THIS ACTIIIE CHANNEL HAS HIGHEST f'IUORITY' 

/ HCIIIISE Ak21AK2 DO HISTOUJl 

/ HCAS£ AKlllll\•' Afi.l• kND DO ltAD2CAt.A2} 

J'~"< ~ // " 8 .'. A2 AND A2 ARE BUFFERS DECLARED AMVE 

/·ATTACH DIS TO TV · 

" 
/ LINK CDH TO TRANS 

/ ENDHARDWARE SYSTEM 

• • • ODIPB!Dpll JI8WC& ClHIIO . 

PRe. 3. ~eHT onHcaHHSI 

IIpHR~O! CHCTeMH, 

.. co,~tePJK8.[lld OIIHcaHHe 

030. 

•. 

IIpOI'paMMa-ROMIIOHOBI!IHR c66zpaeT.H3 6HdxHOTeR HYJtHil9 IIpOI'paMMHil9 MO

,ItyJI!lf., o6r,e,ItHHHeT HXp ; HaCTpaHBaeT ,ItJIR: pa60Til C 3a,JtaHHOI B· OIIl'ICaHHH 

RO~p~e! 060py,!tOBaHHSI.H B pesy.n»TaTe aBTOMaTH'l9CRH.C03,Ita9T_C30, 

·npHI'O,tJ;Hil6 ,ItJ1R: HCII0~30BaHHSI B .KOHRpeTHOfl TIC. 

ABTOIJOM paspa6oTaHH.cTpyKTypa C30 (pes~eHTa H CTaH.ItaPTHilX 

IIpOI'paMM (CII) ,ItJIR: pa60Til C 30); '.ItiiCrtmlJI!lf.Ha ee pa60TH, aJiropHTMH H 

cpe,~tcTBa ynpaB.neHHSI cocTOHHHeM o6opy,~tOEaHHSI H IIpOI'paMMaMH, .ItHciieTtie

pHsaQHH · o6pa60T.Im sanpOCOB~IIpepllBaiiHft OT 30, ~9HTpaJm30BaHHO! . o6pa-

60T.Im aBapdHilX CliTyamrit~ 

Pes~eHT COO . .KOMIIOHyeTcSI Hs ,ItHcneTtiepa (ynpaBJlSIDlle! nporpaMMH) · 

z Tex YIIM, ROTOpHe yxasaHH ~ HHCTPY.KIJ;HSIX /HCASE H /ATTACH .• -a, CII -
H3 ynpaBJllDllte! IIpOI'paMMH H O,ItHOI'O -YIIM, yztaSaHHOro B HHCTPY~· 

/LINK. . .· . .·. . . . 
O,Itllol xs BOSMOlltHOcTel, o6ecnetieHHWC cTpyRTypo! YIIM, CTPYKTypol 

030 H a.JII'Opl'ITMaMH I'9H9~ 030, JIBJl.freTCH ,D;H!JaMH'lSCR09 HSMimeHHe 

~ nc. llo,~t .ItHHBMRtiecRllM HSMeHeHHeM W!mnd Mil noimMaeM saM~ey. · · 
liJlH liSMe!IeHHe COO B IIpO~ecce pa60TH TIC C It~ll 06eCII9'IHTh ee pa6o

TOCIIOC06HOCTD IIpH HSMeHeHHH ROHqmoyp~ l'ICII~syeMOI'O B nc ao. 0HO 

YCII911IHO HCII~::iyeTCSI B 9RCII9pmleHTe , a TaRJte IIpH OTJIB..ItKe IIpoi'paM-

MHilX CHCT9Mo 

B HacTOn~I~ee BpeMSI KOMDOHOEmKK MOJteT reHepHpoBaT» cso·.ItnH pac

npocTpa.HeHHWC ROHTponnepoB ,ItByx CYI!I9CTB9HHO pasJIHtiHWC THIIOB: KOH;_ ... 

Tponnepa RpeiTa·,ItJlR:_ 3BY CM-3 l'I ROHTponnepa KK-!6. ~ STHX ROHTpo.n

.nepoB Bp9MII p~ paspa60TaHHilX ,D;HCII9T'l9poB Ha 3aiipOC IIpepHBaHHSI 

OT . ao .cOCTaBJIJi9T Z7 . H 62 YKC COOTBeTCTOOHHO. ABTOpoM IIO.nytl9Hil 
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~pMYJJH pac~eTa IIOJIHOro BpeMeHH o6pa60TRH Upepm3B.HHSI (If, ROTOpl:le 

MOllHO IIpe~CTaBHT.b B ynporqeHHCN BH,ll;e: 

t XK-IG = 67,3 + IB•1 + T1130 + 4,8 (r.ntc), 

t""3 = 215,7 + Trrso + 7 • c + 4,8 (MRo), 

(I) 

(2) 

r~e 1= I,2, ••• - np:e:op:e:TeT 3K n RpeiiTe, Tn:n .;. npeMJI :e:cnOJIHemm 

nporpaMMH; o6c~eii 3K, OT KoToporo nocTynRn sanpoc,:e: c - ~c~o 

RpeltroB, C ROTOPI:lMH pe3H,D;9HT pa6oTaeT. 

EH6JmoTeRa c:e:cTeMHI:lX :e: nplllt7l8JUil:lX nporpaMMHI:lX Mo.ny~ea, cos;n;aa

HHX aBTOpoM, BR~aeT 6o~ee 50 HaHMeHOBaHHA. 

KaMn~eRc cpe;n;cTB ~ pa6oT!:l c 80 B_cTaH;n;apTe KAMAK OTRPI:lT ~ 
paCIIIBJlemm nyTeM BH8CemiJI B 6H6JmOTeKY MO,Izy"Jiei,pBaJmSYJIIIHX BOBI:le rJ!ymt
:tniOHaJII.lll:l9 onepaTop:s,H MOllteT 6:sT:a ;n;ono.meH nporpaMWmm cenaeaTaMH 

~ COS,II;aBWI C30, Opll:eH'l'BJlOBaBHI:lX Ha BOB!l8 TlUill ROB~ epa Rpe!Ta. 

Paspa6oTaHH!l8 anrop:e:TM:s, MeTo.n;:s H nporpaMMH!:le cpe.n;cTBa B co~e

TaHHH c · noMe,IUmMH .n;ocmeHu.m.m: nporpSw.mpomimJt ~ MH!rii:-3BM nosno

JIKJIH aBTopy cqopMy~poBaT.D H pea.mrsoBaTl> no.n;xo;n; R nporpaMMHpoBamm 

pa6oT:s 3BM c 30 B cTaa;n;apTe KAMAK, o6~a.Mmurtt pg,D;OM ~ocTOHHOTB nepe.n; 

HSBeCTH!lMJI. B paMRax ~aHHOro IlO.ltXOM o6ecne~eaa T9XHO~OI'J!liHM npo~e
.nypa ~srOTOMe!IJUI C30~ ROTOpM Xapa.RT9.PHSY8TCJI BOSMOlltHOCT.Dil HCIIOJil>:

SOBaT.D O,II;HH H T9 lite YJ1M B nC ~ pa~ 9RC.II8pHM9HTOB, IIpeeMCTBeH

HOCTl>ll.OT~H nporpaMM H MaJIYMH cpOKaMH COS;D;aHWI nc. B c~e~ea· 
T~e UpHB8,11;9KH H8KOTOp:se xapaRT9.PHCTH.P:H·paspa60TaHHOro aBTOpoM 

IlO,II;XO,D;a.B CpaBH9HHH C xapaRT9pHCTHK8MH H3B9CTHI:lX IlO,II;XO,II;OB. 

nparMaT:e:- ~poB- no~porpaMMH 
~ecKHA HeB Ha ~PTPSH9 

Paapa6oTaH-
HHi! aBTOpo14 

m HCIIOJIH8HWI . -IO MKC· 
-.KOMaiJ.It · >20 MRC >IOOQ MKC -Io MKc 

Jiol:'J.Iliec~ec~si 
nnOROB . HeT BOSMOlltHa ecTl> 8CTl> 

. . . 
. Mo.l&Jll>HaJI op:rrumsa- H8T BOSMOZHa BOSMOZHa ecTl> 
~ .. 
npeeMCTB8HHOCTh-IlpOr-
PBMMHPOBaHWI H OT~~- H8T BOSMOlltHa ecTl> ecT.D 
IGI . -· 
l'pyrumpo:Brunre onep~ 
ynpaBJie!IJUI COCTOJmHeM 
o6opy~oBaHWI 

H8T H8T H8T ecTl> 

Pacxo~ naMHTi(n.yc~oB-
HHX e.ItK~) I . -I +.5. -5 -I 
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B nsrroa r~oo noKaaaKH_ oco6eaaoc_TH paspa6oTaHHI:lX J!O~o.n;a H 

Cpe,II;CTB IlpOrpaMMHpOBaHHH pa60T!:l C .80 Ha Tpex IIpHMepax /6-8/ HX HC

IIOJil>SOBaHHH IIPH COS~aHHH nO KOH.P:peTHI:lX 9KCil8pHM9BTOB, IP!Sll'l8CKHe 

M9TO;D;HKH ROTOpl:lX Cy!q9CTB8HHO paa~~allTCR. 

B ~CTHOCTH, no CHCT8M!:l MMOyr~oooro pacceRHHH (MYP) ·ae!Tpo

HOB./6/ noxasHBaeT cRopocTR:se xapaxTep:e:cTHKH nporpaMM, cos.n;ameMI:lX 

B paMRax paspa60TaHHOro IIO,II;XO;D;a, H BOSMOlltHOCTl> UpOrHOSHpoBaT.D 3Ha~e

HH9 O;D;HO~ liS OCHOBHI:lX xapaxTepHCTHK H3M9pHT8Jll>HO! CHCT8M!:l ~ MepTBOro) 

BpeMeBH. HSMepeimJt B9JUttiHKH M9pTBOro BpeMeHH ('7:) B peaJil>HOil CHCT8M9 

perRCTPa:tniii IIO IIporpaMMHOMy RaHBJiy 3BM BOC:DMH Cil9RTpOB ,II;Mll 3Ha~e

HH8 <256 MRC, COBIIa,Ita.Dqee C ~C~HHI:lM IIO \l(lpeyJie (I) IIpH npoeRTH

poBaHHH CHCT9M!:l- MYP H y.D;OM8TBO.PJill!t98 Tpe6oBallRRM M9TO,II;HRH 9KCil9PH-

M9HTa. • 

Ha IIpHMepe no CHCT9MI:l ROU9RTHBHOro. IlOJU,SOBaHHH ( CKII) , npe~
HaSHa~9HHO! ~R B!liiOJIH9HWI O;D;HOMepHOro aH~Sa IIpOHSBOJil>HI:lM.~C~OM 

IIOJil>SOBaTe~e~, IlpO;D;eMOHCTpHpOBaHO .DliHaMlf'I9CR08 H3M8H9HH9 ~ nc. 

np:e: 9TOM O.D;Ha C80 o6~BaeT-3K"J3cex IIOJil>SOBaTe~e!. CoCTaB!:l H paa

M9Iq9HH8 . nnoKOB 9THX 3K pas~aJOTCR. 
llo;D;TBep~eHa BOSMOlltHOCT.D HCIIOJil>SOBaHHH YllM B paa~H:SX nC 6es 

pe,ll;aRTHpoBaHHH RX HCXO;D;H:SX TeR'c'TOB H IIp99MCTB8HHOCT.l> OTJ!a,ItKH. B no 

CHCT9M CIOl. H ND (,D;M 9RCII9pBMeHTOB C' H9fiTpOHHI:lM ~paRTWeTpoM) 
HCIIOJil>SOBaKH O,II;HH H Te llt9 IIpOrpaMMHI:l9 MO,Izy"~. 

CpoRH COS,II;aHHH nc 9TliDC OHOT9M COCTa.mi.inJ: .. -MJI CHCT9M!:l MYP - 4 
He;n;e~, .All!I. ND H CKli- 2 He~e~. . . . 

. Cos.D;aHH:se nC BB9~9Hll.B BRCII~aTanHI) H HCIIoil>S]DTCR C I979 r.BIP!-

3H'r9Cm. BRCIIepHM8HTax, C Rx IIOMOIIt&ll II~9H!l HOBI:le q;tisll'!eORH8 _iaww:~. 

B 3a.P:Jlllq9Hlm nepe~CJUII)TCR OCHOBKH9 ·pej3yJil>TaT:S-B!liiO.illiefnio! pa-

6oT:s. 

OcHOBH!lM pesyJil>TaTOM ;n;RccePTa:tniH SIBJl!IeTcR ·. paspa6oTRa MeTO.n;HRH 

H cp9,11;CTB nporpaMMRpoBaHHH pa60T:S 3BM Ha ~ C 9ROIIepBMeHTMl>HW 

o6opy,D;OBaHHeM B CTaH.n;aPT9 KAMA.K, a TBRllt8 BBO~ BTRX cpe,D;CTB B ax..: 

cn~aT~ ;n;~ Maccoooro :e:sroTo~eHHH npz~:sx nporpBMMHHX CHCTeM 

aBTOMaTHs~ aRcnepHMeHTOB Ha pea.P:Tope HBP-30. Pa3pa6oTaHH:se · cpeit-: 

CTBa IlpuM9H6H:S ,II;HCC9pTaHTOM IIPK COS,II;aHHH pg.n;a Ilp:e:gna.n;HI:lX CHCT9M • 

0cHOBH!l8 .BHBO,li;Il H YTB9p~eHM, C,II;9MHH!l8 B ,II;HC09pTa:tniH, IIO,D;TBep~e- .· 

Hl:l yciielll!mM KOIIOJil>30BaHH9M paapa60TaHHI:lX cpe;n;CTB H -,.eTO.D;a.i:IpH npo- .• 
rpaMMHpommm.npHK~I:lX c:e:cTeM, a TBRxe B npo~ecce a.P:cnnyaT~ K 

paSBHTHR TaRHX CHCT9M C I979 r. 
Paspa6oTaHH:Se ,II;HCC9PTaHTOM M9'l'O;D;I:l H IIporpaMMH:se cpe~CTBa Bx' 

peaJIKBa:tniH MO!'yT 61:lT.l> KCIIOJil>SOBS.IIH UpH COS;D;aHHH UpHR~IlX nporpay-

MHWC CKCTeM B paSJUR!tr:ll( IIp06~eMHmc '06JiaCTJDC. . . 
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ABTop<:H pemea ~ npo6JreM, :HMeiallHX cru.tOCTO.IlTe.m:.HOe Hayqaoe :ma

tJeHHe: 

I. Pa3pa6oTrum .a:awtoBlle cpe.ttcTM .n;n.a: omtcaHRSI no.ttcRcTeM, o6-
c.nymmaRilll1lX pa6ozy SBM c SO. Jlawt He 3aBliCHT OT cTaH.ItapTa 00 l1l no-
3BOJll1eT OimCHBB.Tl> CIIOC06 IIO,ltKJII)'lemt.ll 060py.noBBJil1l.a:,ero KOH~, 
a Ta.Kllte cB.Il3l1l nporpaMM c o6opy.no.BaHReM l1l aJieMeHTaMH .naamnc. 

2. BaepBlle cqopMYJIKpOBaH l1l peaJIK30.BaH MeTO.tt HacTpoiKR nporpaMM 
· B 3arpy30tJHOM WOIMaTe ,ltJ1SI npeo6paaoBaHRSI JIOI'R'IecRoro a,tU>eca 6JroRa 
KM~ » qH3RtJecKR!. SToT Meio.n o6Jla.ttaeT npeHMymecTB8Ml1l nepe.n R3-
BeCTHSM ,ltByxypOBHeBUM IIO,ltXO,ltOM R CIIOC06y qopMRpoBaHRSI a;PeCOB o6o
py.nOBaHRSI B. TOM, 'ITO .1tJl.ll nporpaMM1 pa60TaRilll1lX c SO, o6ecne'U!BaeT 
npe,lt8J1l>HI:le CR0poCTHI:l8 xapa.KTepHCTl'IRH; ,ltOCTRraeMI:le IIpl1l IIpOI"p8J<<MHPPBa
!Dil1l aa.acceM6Jrepe H KOMII~ ~3HqecRHX a.npecoB. 

. 3. Paapa6oTaaa CTPYKTypa YHH!J?HqRpOBaHIWX rrporpaMMHmc MO.nyJieii, 
II03BO~aa IIpHMeH.a:Th HX B CHCTeMaX aBTOMaTH3a~ pa3JIKtJHI:llC 8RCIIe
pHMeiiTOB 6e3 pe,ltaRTHpOBaHH.Il HCXO,ltHOro TeRCTa •.. M:>.nyJIH. He 3a.BJ1[C.IlT OT 
~3HqecRHX HOMepOB RpeftTa H CTaHqaR, 3aH.a:TI:lX 6JIORaMH B RpeitTe, 
a.npeca IIOJIJI BeRTOpOB IIpeptmaHWI H a,ltpeca IIOJIJI perncTpOB. 

4 •. C03.ttaHI:l MroPl1lTIIli z iiporpaMMHI:le. cpe.ncTBa reaepSn;mt 
no.ncitcTeM .1tJl.ll pa60TI:l c ao l!3 HeCKOJIDKHX YllM. llporpaMMa-KOM

nOHO~ o6ecnetJHBaeT He3aBHCHMOCTl> TeRcTa OnRCaHWI IlO,ltCHCTeM 
OT THIIa HHTe pfleitca Mellt.ltY 00 l1l SBM, rpynrrzpOBaH!de yrrp1U3JI.Iliii!HX cei<I:J;Rit 
pa3JIK'lHI:lX YI1M c ~en10 c:r.mxpoH!d3~ onepruum yrrpaBJieim.a: cocTomnreM 
o6opy,ltOBaHIDI li IIpOrpaMMaMK Jd peaJm3yeT HacTpcliRy YIIM B COOTBeTCTBl!Jd 
c !l'?R3HtJecR:HMH ~ecaMH 00 l1l KOHRpeTHI:lM cnoco60M no.ltRJ110'leH!d.ll ero HH
TePIDe~ca. Pa3pa6oTaHI:l aJiropl!TMI:l H cooTBeTCTB~e nporpaMMH ~cneT
tJepR3~ o6pa60TK!d npep~. o6ecne~Re Bpe~ OT MOMeHTa 
B03ImRHOBeHWI 3arrpoca npepHBaHH.a: .no MOMeHTa rrepe.tta'll1l yrrpaBJieHRa 
IIpOrpaMMQM 06CJzylltJ1[Ilal!l npepllBafid OT 'Z7 .ItO 62 MRC .1tJl.ll Pa3HI:llC . THIIOB 
ROHTPOJlJlepoB. iloJiytleHI:l l1l JdCIIOJ1l>3ym'C.Il. qopMYJII:l BI:l'lHCJleim.a: BpeMeHH 
l!CIIOJIHeHKa IIpOrpaMM .1tJl.ll O~eHRH O.IUIOft 1'!3 OCHOBIWX .xapa.KTepHCTHK H3Me
pl!TeJU,mnc CRCTeM ":" MepTBOro BpeMeHR Cl!CTeMI:l. Pa3pa6oTaH PH.lt aJiro-

. PRTMOB o6pa6oTKR aBapdmnc cHTy~, cnoco6cTByDitHX IIOBHmeHl'!il Ha-
.ttelltHOCTH nporpaMMHoro o6ecneqeHWI. . 

5~ IirepBlle cqopMYJmpoBaH l1l peaJIK30BM TaRO! no.nxo.n R nporpaM
MHpoBa!Di!D pa60TI:l SBM c SO B cTaH.ttapTe KA.MAK, KOTOPHH BKJlil'IaeT O.ItHO
BpeMeHaoe l1lCIIOJ1l>30BaHHe HOBOro M8TO,lta HaCTpO!KH nporpaMM, ~
pOBaHHOft CTpyKTypH nporpaMMHI:llC MO,ltyJieil, MeTO,lta reaeparnm IIO,ltCHCTeM 
.1tJl.ll pa60TI:l SBM c SO R3 Ta.KHX MO.nyJieit • .IraHHI:lft no.nxo.n o6Jia.ttaeT 6oJiee 
BllCORBMH TeXHOJIOrld'leCK!dMl! CBO!CTBa~ (B tJ:aCTHOCTH, 06eciie'll1lBaeT CO-
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3.ItaHRe z MO~HRaqKJO cHcTeM B 6oJiee clltaTI:le cpoKH) no cpaBHeHHJO c 
.npyrm.m ,ltOCTYIIHI:lMH cipe.ttcTBaMH COS.ttaHH.a: nc. . 

6. IirepBI:le Ha Manm:aax Tmia CM-3 nyTeM reaepa.ttiDI C03.ltaHI:l npH
RJia.ttHI:le cHcTeMI:l aBT<:HaTH3~ aKcnepHMeHTOB H3 nporpaMMHI:lX MO.nyJieR . 
B ne peMeU~aeMCH · WOIUaTe 3arpySKH. 

7~ Bll.llBJieaa l1l peaJIH3oBaHa B03MOltHOcT:i. .ItHHaMH1IeCKoro RsMeHemt.a: 
qJYHimllit m>.ttCHCTeM, pa60T8.IlliiRX c ao. B CTaii,ltapTe KAMAK, OCYJ118CTB.lllleMOro 
6es IIOTepH CKOpOCTHI:lX xapaKTepRCTHE IIyTeM nPe06pa30BaHl1l.ll npo~ 
Ha 8Tane .HCIIOJIHeH!d.ll npHRJia.ttHOH CHCTeMI:l. 

_, 8. CoS.ItaHHI:le coHcRaT.eJieM cpe.ncTBa nporpaMMHpoBaHl1l.ll pa60TI:l SBM 
c ao npHMeHeHI:l .1tJI.Il reHepa.ttiDI psr.na IIPHRJia.ttHI:lX Cl1lCT8M aBTOMaTHSa.ttiDI 
8KCIIepl1lMeHTOB~ l1l3'KOTOPI:lX·TpH OIIHCaHI:l B ~ccepTatiHR.'CpOKR C03~l1l.ll 
8THX CHCTeM COCTaBHJm OT ,ltByX .ItO qeTI:lpei He.tten, 'ITO. H IIO.ItTOOPllt.ltaeT 
c.tteJiaHHI:li\ B ,lt]1[CCepTa.ttiDI BI:lBO,lt 0 B03MOlKHOCTH. CORpa.DteHWI cpOROB C03.ita
HH.a: IlPHRJla.ttHI:lX CHCTeM • .1LnJ:r IIporpaMM!IpOBaHWI ROHRpeTHI:lX 8RCIIepiJMeHTOB 
C03,ltaHO ~!00 IIpOrpaMMHI:llC MO,ltyJie!, H3 ROTOpl:lX JIK'lHO C0l1lCRaTeJieM · 
C03,ltaHO 40. 06ntd:• 06'LeM.IIpOrpaMMHOro o6ecneqeHWI, COS,ltaHHOro CORCKa
TeJieM .1tJ1.Il Maml1lH THIIa CM-3 H HaXO,ltHmeroc.a: B 8RCIIJiyaTa.ttiDI, COCTaBJIReT 
"'IOO TI:lc.a:q MaiiiHHHI:lX CJIOB. Cos.ItaHaue IIPHRJia.ttHUe cHcTeMI:l BBe.tteHU B 
8RC~aT~. Hx HCUOJlb30BaHHe UOSBOJmJIOII~b BalKHI:le !J?H3H~eCRHe 
pe3yJ1l>TaTu. · . . 

Pe3y~TaTI:l n~ccepTBPJ! oqy6JIHROBaHll B CJienyxwHX pa6oTax: 
I. Ha.Mcpait ll., CaBBaTeeB A. c., CaJIBMa.THH. H.M. OpraHHs~ pa-

6o'l'u MHHH-SBM 'l'RIIa M-400 c o6opy~OBaHHeM B cTaH.ItapTe KAMAK. OIDM, 
PI0-!2206, .!T36Ha, !979. . 

2. fa.Jiyxa r •• lyROB r.n.' HaMcpaft D. J1[ .IU>· MeTO,lt micTpoi\R:o: B 
IIpm.teHeHHI! R nporpaMMJ!poBaHl'!il pa6oTu SBM Ha JIJ1[HIDI c lmcnepHMeHTaJID
HllM o6opy.ttOBaHHeM. I. l'lioJMYJIJ1[poBRa no.nxo.na. OHBH, PI0-80-424, .!T36aa, · 
~~ . 

3. IfaMcpaft ll.' CaBBaTeeB A. c.' CaJJaMaTHH H.M.' Si!OBCRRH r.H. 
MeTO.It HacTpO:IiKR B IIpmMeHeHHH R nporpaMMHpon8aRJO pa6oTI:l SBM Ha JIKIDIH 
c BKcnepHMeHTaJIDIII:lM o6opy.ttOBaHl1leM. 2. CTpyKTypa ywnfmnqloBaHmnc 
nporpaMMmnc MO.nyJiett. OIDM, PI0-80-456, .!T36aa, !980 • 

4. HaMcpaa ll., OcTpoBaoa A. H., CaJlaMa.THH H.M. MeTo.tt aacTpom B 
IIpHMeHeiml1l R nporpaMMl1lpoBaHl1liO pa6oTu SBM Ha JmHHR c SKcnepmMeHTaJID
IWM oCSopy.noBaHl1leM. 3. Ormcame .a:swta reaep~ aporpBMM, npe.IUiasHa-: 
tJ:eHHI:lX .ttJISI pa60TI:l c 8RcnepHMeHT8..7IbHI:lM o6opy.ttOBaHl1leM. OIDM, 

_ PI0-80-480, .!T36aa, !980. · 

5. fanyKa r:, HaMcpaft ll., CaJlaMa.THH H.M., iiloBcrodt r . .II. MeTO.It 
HaCTpom B IIpHMeHeiml1l R nporpaMMHpoBaimJO pa6oTI:l 3BM Ha .nHmm 0 
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axcnepHMeHTanDHUM.o6opy~o~HHeM. 4. reaepaunH npKK~HHX nporpaMM. 
OHRII, PI0-80-743, .IT;v6aa, I980. 

6. furoB B.A., Jil:yKOB. r.II., KoSJIOBa · E.II., Kopo6"3:emt0 M.JI., 
HaMcpaii D. lit ~· HSMeplitTeJU,amt MO~JU, cnexTpOMeTpa MaJioyrJioooro 
pacceHHRn.HefiTpoHOB aa HMnyJU,cHOM peaxTope·HEP. OHRII, PI0-80-826, 

,Ify6aa, ,I980. 

7. Ia.n:yKa r •• BaclitH A.D., EpdaKOB B.A •• Jil:yROB r.rr •• 3mmH r.H., 
HaMcpaii D. lit ~· ClitcTeMa -KOJJJleKTHBHOro noJU,30BaHHH aa 6aae BHeman 
3aDOMHHai!lllRX ycTpollcTB lit 3BM Tmia CM-3. OHJM, PI0-80-825, .IT,y6aa, 
I980. . 

a. FanarypoB A.M.; BaroB B~A., :m:yxoB r.rr., 3RMJ.l:a r.H., HmMyxa
MeTOB M.3 •• ·Me:pOHOBa r.M •• Ha.Mcpaii D. H ~- ClitcTeMa Ha 6aae 3BM CM-3 
lit BHemaeft fiaMHTH CM-3I0I ~~ BKcnepHMeHTOB C HeftTpOHHUM ~~paKTO
MeTpOM no MeTo~ BpeMeHH npoJieTa. OHJM, PI0-80-824, Jfy6aa, I980. 

PyxOIDICb nocTYJDI(JIB. B B3~aTmCRBit OT~eJI 
23 BllRII I98I l'OAA· · 
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