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AKceuosa E.K. u np. Pll - ll971 

CucreMa oGpl160TKH peaynLraroB 'IHCneHULIX pacqeros 

11a 6aae Manoii 38M 

Onuca11a cucreMa o6pa6orKH peaynbraros 'IHcneuuLJX pac'Ieros, coauau 
uasr a oruene BOIH,JX ycKopureneii n.Hn OH HY! ua Gaae Manoii 38M nma 
"HaupH-2". Y!alj>opMauusr nocrynaer qepea Maruuro<jloHLI cepuu EC or 3BM 
63CM-6 u CDC-6.500. llm1 38M "Haup~t-2 • paapa6orau u uaroroaneu 
CeneKTOpHblH KaHan B BHlle <jlyHKUHOHBnbHo-MOJlynbHOii CHCTeMhl B CT81lll8pTe 
"8eKTop", c nOMOWbJO Koroporo ocywecrannercsr casrah Manoli 38M c Mar
uurotjlouoM EC-5017 u rpa¢u'leCKH M uucnneeM OCK-1. Henocpeucraeuuo 
K 38M "Haup•-2' nonKnJO'Ieu llHCKpeTHbJi! rpatjlonocrpourenb, paapa6oran
Hblll ua 6aae crona J1PD- 3. Coanauo MareMaTH'IeCKoe o6ecneqeuue pe"'HMOB 
pa6oTbJ MaruurotjloHa, nucnneg u rpa<jlonocrpouren11. CucreMa uaxouurcsr 
B 3KCllnyaTBURH, o6ecne'IHB8!1 Ol!Cp8THB11Llli llpOCMOTp pe3ynbT8TOB pacqe
TOB, sbmonueHHLIX 11a 6a30BblX 3BM, npencraaneuue un<jlopMaUHH a rpaqai

'leCKOM HnH Ta6nH'IHOM BHlle, a T8K)f{(! llpOBelleHHe pa3nH'IHblX BCllOMOf'arenb 
HbiX pRC'IeTOBo 

npenpRHT 061oCIJHHeHHOrO HHCTHTyTa !lllepHblX HCCneL!OBBHHll. lly6ua 1978 

Aksenova E.K. et al. 

The System of Processing Results of Numerical 
Calculations Based on the Small Computer 

Pll - 11971 

The system of processing the results of numerical calculations 
being created on the basis of the small computer of the type 
"Nairi-2" in the new accelerator division of the Laboratory of 
Nuclear Problems, JINR, is described. The information enters thro
ugh the typerecorder of the ES series from the computers BESM-6 
and CDC-6500. For the computer "Nairi-2" the selecting channel, 
in the form of a functional-module system of the "Vector" standard, 
has been elaborated and made. Thus the link between the small 
computer and the typerecorder E5-5017 as well as between the 
small computer and the graphical disp1ayer OSK-1 is realized. 
Directly with the computer "Nairi-2" a discrete plotter is coupled 
being elaborated on the basis of the table DRP- 3. The opera tin~ 
regimes of the typerecorder, the displayer and the plotter are 
rcgua1ated by a complete mathematical program. The system provide_ 
for an operative analysis of computing results and presents informa 
!ion in graphical or tabular form, as well as the performance of 
auxiliary calculations. 

Preprint of the Joint lnsti tute for Nuclear Research. Dubna 1978 

Bee B03pacrawmu8 o6beM uay~uo-rexua~ecKHX pac~e
TOB, BblllOJIHj(eMhiX Ha COBpeMeHHhiX 6~30BbiX 3BM, Tpe6y
eT COJ.D.aHHg pa3BHThiX nepucllepHHHLIX ycrpoHCTB .lJ.Jij( asro
MaTH3aUHH o6pa60TKH peJyJibTaTOB 3THX pac~eTOB. )].Jig 
MHOrHX Bhi~HCJIHTeJibHhiX Ja.D.a·~, Tpe6yiDmHX 60JiblUOrO C~eT
HOrO 'apeMeHH Ha Oa30BhiX 3BM, uenecoo6pa3HO nony~eu
HYID HHcllopMaUHID nepeHOCHTb Ha MaJiyiD 3BM, CHa6:>KeHHYID 
coorsercrsyromaMH nepucllepHHHhiMH ycrpo8crsaMH .ZJ.Jij( 
npe.IJ.CTasneuug peJynl.raros B BH.D.e, Y.D.06HoM JJ.Jij( nocne.D.yiD
mero auanuJa /rpacllHKH, uoMorpaMMbi H T .JJ../. 3ra :>Ke 
MaJia,.Jl, 3BM. ll03BOJij(eT npOBO.D.HTb He06XOJJ.HMYID .BO MHOrHX 
c.iiy~aJIX ~orionuurenLHYID o6pa6oTKY peJyJibTaros, nocry
nawmux C 6a30BOH 3BM, a TaK:>Ke BblfiOJIHj(Tb pa311H~Hhle 
scnoMorarenLHhle pac~eThl. HJsecTHo, ~To npo6neMa o6-
Meua HHcllopMaUHeH Me:>K.D.Y 3BM pemaercg B OCHOBHOM HJIH 
C llOMOmbiD YCT~HOBKH ~3aHM03aMeHgeMbiX MarHHTp.OHOB 
Ha pa3l:IOTHllHhiX 3BM, HJIH nocpe.IJ.CTBOM ycTpOHCTBa JIHHHH 
CBgJH. 

B OT.D.eJie HOBbiX YCKOpHTeJieH Jla6oparopHH g.D.epHbiX 
npo6neM OHRH ua 6aJe Mano8 3BM "Haupu- 2" coJ.D.aH 
Bhi~HCJIHTeJibHhiH KOMllJieKC .D.JIJI o6pa60TKH HHcllopMaUHH, 
nocTy~awme8 ~epe3 Maruurocllouhl cepuu EC or 3BM 
J)3CM -6 11 CDC-6500. CeMeHCTBO 3BM "Haupu" .D.080Jib
HO lUHpOKO HCllOJib3YeTCJI .D.JIJI pelUeHHJI Bbi~HCJIHTeJibHbiX 

3a.D.a~ Cpe.D.HeH CJIO:>KHOCTH, o6ecne~HBaJI .D.OCTaTO~HYID 

TO~HOCTb /.D.JIHHa CJIOBa 36 paJpg.IJ.OB/, H HMeeT Heo6xo
.D.HMhiH Ha6op CTaHJJ.apTHbiX nporpaMM : l . 

B Hacrogme8 crarLe npaBe.D.eno o6mee onucaaHe cuc
TeMhl pa3pa60TaHHhiX 3JieKTpOHHhiX 6JIOKOB H MaTeMaTH
~eCKOrO o6ecne~euug, He06XO.D.HMhiX .lJ.Jij( COBMeCTHOH pa-
6oThl "Haapu- 2", Maruuroclloua, rpacllu~ecKoro .D.Hcnneg 
H rpacllonOCTPOHTeJig. 
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,B.JIJI CBJ13H C BHeWHHMH ycTpOHCTBaMH 3BM "Haapu-2" 
6bln paJpa6oTau u coJ,nau ceneinopublil Kanan aao.na
BbiBo,na ,naHHbiX D BH,ne l)yHKli,HOHam.uo-MOAYJILHOH CHCTe
Mbl B CTau,napTe "BeKTOp" ~ CHCTeMa COCTOHT H3 KOH
TpOJIJiepa:' ;3/ H ABYX tlJyHKli,HOHaJILHLIX Mo,nyneil: 6JIOKa ynpas
JieHHJI MarnuTol)onoM E C- 50 I 7 u 6noKa ynpaaneHHJl rpa
cJ>uqecKHM )],Henne eM OCK- I, o6ne.nuneHHbiX a OAHOM Kap
Kace ' 4 KpoMe JToro, uenocpe.ncTaenno K "Haupu- 2" 
6b1JI HO.l{KJIIO'IeH .l{HCKpeTHbiH rpacJ>onocTpOHTeJIL, C03,l{aHHbiH 

/'"I Ha 6aJe CTOJia ,lJ.Pll- 3M .>. 06lll,aJI cxeMa Bbi'IHCJIHTeJILHOrO 
KOMUJieKca OpHBe)l,eHa Ha puc. J, r,ne DYHKTHpOM OOKa3aH 
ceptlilnwil aapuanT 3BM "Haupu- 2". 

Bao,n-BbiBOA uutlJopMaiJ,HH oT 3BM ocymecTBJIJieTCJl 
'lepe3 ee CYMMaTop /CM/, OOCKOJlhKY OH BhiOOJIHJieT ciJyuK
li,HIO perncTpa qucna OJY u .D.JY. HnciJopMaiJ,HJI, Bbl,naaaeMaJI 
H3 naMJHH "Ha:upu- 2" /03Y, .D.3Y/, npuunMaeTCJI na CM 
H nepe)l,aeTCJI Ha KOHTpOJIJiep KapKaca B 36- pa3pJIJ],HhiH 
perncTp Janucu I Pr. Jn./. HnciJopMaiJ,HJI H3 KOHTponnepa 
C 36-paJpll.l{HOrO perHCTpa 'ITeHHJI /Pr. 4T ./ llpHHHMaeTCJI 
na CM H qepe3 nero JanacblaaeTcJI a naMJITb 3BM /03Y /. 
llpHeM HHciJopMaiJ,HH OT KOHTpOJIJiepa Ha CM OCylll,eCT
BnJieTCJI 'lepeJ BeHTHJih JaueceuuJI c KJiaauwuoro perncTpa 
nynLTa ynpaaneuuJI no HMnynLcy 3lp .D.JY. HuciJopMaiJ,uou
Hble curnanbl noTenuuanLuble. 

KpoMe uuciJopMali,HOHHbiX CHrHaJIOB, H3 3BM B KOH
Tponnep nepe.naiOTCJI cne,nyiOlli,He HMnynLcnwe cnrnanw: 
28p . .lJ.3Y"O" Tr.y,na. /Tpurrep y,naoeHHJI/, 2&p . .lJ.3Yn "1" 
Tr.y,na., 29p.lJ.JY, 3lp . .lJ.JY, KOTOpble ocylll,eCTBJIJIIOT ciJyuK
li,HOHaJILHYIO CBJI3h KOHTpOJIJiepa C 3BM. 

CTpyKTypnaJI cxeMa ynpaaneuHJI naKonnTeneM na Mar
HHTuoil nenTe /HMJI/ npuae.neua ua puc. 2. Oua cocTOHT 
H3 ycTpoilcTa o6Meua, ynpaaneuuJI HMJI, Janucu, aocnpo
HJBe,neuuJI. 

YcTpoilcTao o6Meua BKJIIO'IaeT B ce6JI 24-paJpJI.l{HbiH 
perHCTp o6Meua /Pr .o6M./, Ha KOTOpbiH JaOHCbiBaeTCJI 
unciJopMaiJ,HJI c MarncTpanu KapKaca /pe>KHM Janucu na 
HMJI/, unu co cxeMbl aocnponJae.nennJI /pe>KHM 'ITeHHJI 
c HMJI/; cxeMy ynpaaneuuJI o6MenoM, na KOTopoi npoucxo
,nHT pacwuciJpOBKa KOMaH)l,bl /HOMep 6JIOKa /fi/, ciJyHKli,HJI 
jcf)j H T.Jl../; ciJopMHpOBaTeJIH CHrHaJIOB'ITeHHJI/ljT} +ljT24/, 
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C IIOMOJ.l{blO KOTOpbiX HH$OpMaUH.II C Pr .06M. Bbi)J.aCTC.II 

na Marucrpanb KapKaca. 
YcrpoH:crao yrrpaanenu.11 HMJI cocrour H3 perucrpa 

ynpaaneHH.II I Pr .ynp.l, c IIOMOJ.l{biO KOToporo 3a)J.aiOTC.II 
pa3Hbie pe)I(HMbi pa6oTbi HMJI lynpaanenue )J.BH)I(CHHeM 

anepe)J.-Ha3a)J., rrporrycK 30Hbi lll.3.1, noucK <t>aH:Jia lll.<P.I, 
3aiiHCb, BOCilpOH3BC)J.CHHC, 3aiiHCb 4Jauna l3rr.<JJ.I, rrepeMOT
Ka H T.)J..I H yrrpaBJl.IICMOrO C"'CT'lHKa 3a)J.Cp)I(CK, IIOCpC)J.CT
BOM KOToporo 3a)J.aKHC.II BpCMCHHbiC xapaKTCpHCTHKH pa6o

Tbl. 
8 ycTpOHCTBO 3aiiHCH BXO)J.HT CXCMa CBCpTKH,C IIOMOJ.l{blO 

KOTOpOH HH$opMaUH.II C Pr .06M. 3aHOCHTC.II Ha 8 pa3p.II)J.OB 
perHCTpa 3aiiHCH Pr.3n., H CXCMU 4JopMHpOBUHHH KOHTpOJlb
HOrO pa3p.R)J.a lcl>K PI, KOTOpbiH 3anocurc.R na 9- li pa3p.II)J. 
Pr .3rr. Hn$opMaUHH c Pr.3n. Bbi)J.aerc.R na HMJI "!epe3 

UIHHbi 3arrucu llll.3.1, a raK)I(C nocrynaer na perucrp 

UHKJIH"!ecKoii KonrpoJibHOH cyMMbi I Pr.UKCI "!epe3 cxeMy 

4JopMHpoaaHH.II UHKJlH"'CCKOH KOHTpOllbHOH CYMMbl I<PUKCI. 
Hn$opMaUHH c Pr.UKC Bbi)J.aercH a HMJI ao apeM.R 

,LJ,eHCTBHH CHI'Hana "3anucb UKC". 
YcTpOHCTBO BOCllpOH3BC)1.CHH.II COCIOHT H3 perucrpa 

"'lCHHH IPLlh.l, na KOTOpbiii uu4JopMaUHH or HMJI 3ano
curc.ll "'CpC3 UIHHbi BocnpOH3BC)1.CHH.II llllBI, Pr.UKC, pe

rucrpa npo,LJ,OJlbHOH KOHTpOllbHOH cyMMbi I Pr .llKCI. Hn-
4JopMaUH.II c Pr.4r. nocrynaer na Pr.IIKC, PLUKC, a 
raK)I(C "!epe3 cxeMy pa:Jaopora 3anocurc.11 na Pr.o6M. 

cl>yHKUHOHHpOBaHHC 3THX CXCM paCCMOTpCHO IIpH OIIHCaHHH 
pa3JlH"'HbiX pe)I(HMOB pa6o rbi HMJl EC- 5017, KO ropbie 

onucaHbi a pa6oTe l 
Ocuunnorpacl> co caeroabiM KapaH,LJ,aUioM lOCK- ll npe,LJ,

Ha3Ha"'CH )1.11.11 BH3yaJibHOrO HU6Jll0)1.CHH.II rpa$H"'CCKOH HH
cPOpMal{HH, BbJB0)1.HMOH H3 38M, Ha :JKpaHC 3JlCKTpOHHO

Jiy"'CBOH Tpy6KH H )1.11.11 pa60Tbl C H306pa)I(CHH.IIMH IlpH 
llOMOJ.l{H CBCTOBOrO KapaH,LJ,aUia '(); flOJIO)I(CHHC Ka)I()1.0H TO'IKH 

Ha 3KpaHC OCUHJlJIOrpacl>a KO,LI,HpyeTC.II 12-IO pa3p.R)J.aMH IIO 
Ka)I()1.0H H3 KOOp)J.HHaTHbiX OCCH X H Y, pa6o"!eC liOJlC 
JKpaHa OCUHJlJIOrpacl>a 170 X 170 MM. 

linoK ynpaanenu.11 OCK -1 cocTOHT H3 24- pa3pH,LJ,noro 
perucTpa I 12p- Pr .X, 12p- PrY I, 4JopMupoaareml crpo6-

HMliYJibca IHMIIYJlbCa CHHXpOHH3aUHHI H 4JopMHpOBaTCJl.ll 
curnana c <P3Y caeroBoro Kapan,LJ,aUJa OCK I puc. 31. 

7 



8 

11H$OpMaUHJI OT 3BM npOXO.LJ.HT qepe3 KOHTponnep 
H 3aHOCHTCJI Ha 24-pa3pR.LJ.HbiH perucrp no HMnynbcy T 

1
. 

3areM qepe3 cornacyromue 3neMeHTbi nocrynaer Ha 
uu<iJpoaHanoroBbiH npeo6pa3osarenb X, Y IU.ATI X. U.ATI Y I 
OCK -1. 11Mnynbc T 1 3a.u.ep)I(HBaercJI Ha 1 MKC H qepe3 
cornacyromuii 3neMeHT Bbi.U.aercJI Ha OCK -1 B su.u.e HM
nyllbCa CHHXpOHH3aUHH, KOTOpbiH cny)I(HT pa3pellleHHeM 
nO.U.CBeTa BblBO.U.HMOH Ha 3KpaH TO'IKH. 

flpH Ha)l(aTHH KHOnKH CBeTOBOrO KapaH.LJ.allla Bblpa6a
TbiBaeTCJI CHrHaJl C $OT03neKTpOHHOrO YMHO)I(HTeJlJI I<1>3Y-
601. Cserosoii KapaH.u.arn pearupyer Ha scnbilllKY Bbi6paH
HOH TO'IKH B MOMeHT nO.U.CBeTa. flo 3TOMY CHrHany Bbipa-
6aTbiBaeTCJI HMnynbc npepbiBaHHJI 1r I, u Bbi.U.atia HH$op
Mauuu H3 3BM npeKpamaeTCJI. A.u.pec OTMetieHHOH TO'IKH 
3anOMHHaeTCJI B 03Y 3BM. 

)J.nJI onepaTHBHOH pa60Tbl C BbillleyKa3aHHbiMH BHern
HHMH YCTpOHCTBaMH 6blnO C03.LJ.aHO HOBOe MaTeMaTHl.JeC
Koe o6ecnel.JeHBe, BKnrol.Jaromee B ce6Jl pacrnBpeHHe cue
TeMbl KOMaH.LJ. H C03.U.aHHe CHCTeMbl nporpaMM Ha MalllHH
HOM KO.LJ.e "Haupu-2". 

B CHCTeMy KOMaH.U. "Haupu-2" BBe.U.eH PJI.U. HOBbiX 
KOMaH.LJ. IMalllHHHblX onepaUHHI, nepel.JeHb KOTOpbiX npe.LJ.
crasneH B ma6AU!Ie. Bse.u.eHHbie KOMaH.LJ.bi BblnonHJIIOTCJI 
no 3anaJIHHbiM B )J.3Y HOBblM MHKponporpaMMaM. 06MeH 
HH$OpMap.ueii Me)I(.LJ.Y 3BM H .U.aHHbiM ycTpOHCTBOM ocymecr-
BnJieTC.II 1.Jepe3 KOHTponnep raK)I(e no MHKponporpaMMe, 
3anaJIHHOH B )J.3Y "Haupu- 2". 

11cnonb30BaHne MHKponporpaMMHoro npuHuuna ynpas
neHHJI .u.nR 3BM "Haupu-2" JIBnJleTcJI Han6onee uenecoo6-
pa3Hb1M. Tipu no.u.Knrol.JeHHH onpe.u.eneHHoro BHernHero 
ycrpoiicrsa K 3BM qepe3 KaHan sso.u.a-BblBO.U.a, a )J.3Y 
3anHCblBaeTCJl COOTBeTCTBYIOIUaJI MHKponporpaMMa, YtiHTbl
BaiOll{aJI cneun$nKy .u.aHHoro BHernHero ycrpoiicroa. 0Ha 
nerKo .LJ.OllOnHJleTCJI 6e3 H3MeHeHHJI 3neKTpOHHWX 6noKOB 
ynpasneHH.Ii u KOHTponnepa. B 3TOM cnyqae .u.nJI 3a.U.aHHJI 
pe)I(HMOB pa6orbl onpe.u.eneHHoro ycrpoiicroa ue ucnonb-
3yerc.li oneparnoHaJI naMJITb 3BM. 

B CHCTeMe KOMaH.U. cepHHHOH 3BM "Haupu- 2" HMeeTCJI 
15 CB060.U.Hb1X KO.U.OB onepaUHH H OKOnO 400 He3allaJIHHblX 
MHKpOKOMaH.LJ.. 
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Ta6Aut~a 

Ko11au. 
OneparopY BH81Hd KOA Hassaqes•e(~yHKqiR) 

Uporpallll& IU (~ A~ N! J nlrBAz lires•e 
.uAreAz 3&fliCJ. 

H Jill nepe11otK& 
BosBpat H._.M li71ID yc!8HOBK8 HISKOA 

p JIIIP • ll.IIO!HOC!I 
neoe11otK& 1 oasrovsK& 

t 13t 38flMCJ. IIB!KM ~A.IIB c l.lerxa t .... c 
Co.Jt JICII C!lp8H18 llpOMe•ytK8 

B JllltB llOMCK IIB!KI ~~JIB Bnepe,ll 
~~~ .... H JIIltH flOICK IIB!KM ~Ana H838A 

fiOIICK m=S B 
'"'H JIIISB nponycK BOHH BnepBA 

t=N .... : ... •=S ... ! JIIISH QpOnycK SOHbl H838A 

JI•cn.aelt OCK A1eA2 o6pa~ea1e K rpa~.AHcnneo 

N 
02302H onyo'l'.nepo 06p81Jl8HM8 K 

fiporpalllla 02303H noAH. nepo rpafllonoc'l'po-02294H •X 
fiporpallll& --AC 02295H -.x M'l'eno. -...AM 02296H AY 
Ha 11ep'I'MM --I 02297H - &1 -z 

)J,JIJI peaJIH3aUHH HOBbiX KOMaH)l,, o6ecne<tHBatOIQHX HOp

MaJibHOe ~YHKUHOHHpooauue Maruuro~oHa EC- 5017 u rpa

~u<tecKoro JJ.HCnJiell OCK -1, oKa3aJIOCb Heo6xoJJ.HMbiM uc

nOJih30BaTh 5 HOBbiX KO)l,OB onepaUHH H OKOJIO 150 MHKpo

KOMaH,IJ.. KoMaHJJ.bi, ynpaBJilltOIQHC pa6oroii rpa~onocrpou

TCJIJI, BBC)l,CHhl B )J,JY C nOMOI.QbtO pacumpCHHJI onepaU.HH 

"06pai.QeHne" I CM. ma6A./. 8HOBb BBCJJ.CHHbie KOMaHJJ.bi 

noCTpOCHbl aHaJIOrH<tHO CYIQCCTBYtOIQHM MalliHHHbiM on epa

UHJIM H CCTCCTBCHHO )l,OnOJIHJitOT CHCTCMY KOMaH)l, "HaHpH- 2". 

CucreMa nporpaMM, cocrasJieHHaJI ua MalliHHHOM Jl3biKe 

"Haupu- 2", o6ecne<tHBaeT COBMCCTHYtO pa6ory OT)l,CJibHbiX 

Y3JIOB B npouecce o6pa6oTKH HH~OpMauuu. KpoMe roro, 

npoBeJJ.eHa MOJJ.H~HKaUHJI /Ha Jl3biKe "cl>oprpau" I nporpaMM 

Bhl<tHCJIHTCJihHWX 3a)l,a<t Ha 6a30Bb1X 38M /li3CM-6, 

CDC -6500/ ,IJ.JIJI opraHH3auuu pa6oThi c MarHHTHoi JieH

roil B pe)I{HMe EC. 
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TaK KaK pe)I{HM aoronporpaMMHpooaHHJI /All/ liBJIJier

Cll OCHOBHhiM pe)I{HMOM pa60Thl "HaHpH- 2", TO )),Jill OCYIQCCT

BJieHHll onepaTHBHOH pa60TW C MarHHTO~OHOM, rpa~H<tec

KHM )l,HCnJieeM H rpa~OnOCTpOHTeJICM B TpaHCJiliTOp ll3b1Ka 

"All"BBC)l,eHbl /B )l,OnOJIHeHHe K Cyi.QeCTBYtOIQHM BOCeMHa)l,

UaTH oneparopaM/ HOBbie oneparopbl c ueo6xoJJ.HMbiM ua-

6opoM ~aKTH<teCKHX napaMerpoo 8 Ka)KJJ.bii H3 :nux one

pa TOpOB CHafi)l{aeTCll MeTKOH B All- nporpaMMe H OXBa TbiBa

eT HeCKOJibKO KOMaH)l, o6paiQCHHll K MarHHTO~OHy,)l,HCnJICtO, 

rpa~onocrpoureJitO I eM. ma6A./. 8 npor·paMMax :nux one

paTOpOB npCJJ.YCMOTpCHa npOBCpKa roTOBHOCTH MarHHTO~o

Ha c noMOI.QbtO KOMaHJJ.bi "8wJJ.aTb cocTOliHHc" I Jl8C/ 7 

nepe)l, Ka)l{)l,biM BblllOJIHeHHCM Jlt06oi MarHHTO~OHHOH KOMaH

)l,bl. 

CJiy)l{e6HbiC oneparopbl, ynpaBJiliK)IQHe pe)I{HMaMH JJ.BH

)I{eHHll JieHTbl Maf'IIHTO~OHa, He HMeKH C06CTBCHHbiX nO)),

nporpaMM, H npH HCIIOJIHCHHH pe3yJibTHpytOIQCH nporpaMMbl 

nocJie npoocpKH roroBHOCTH HMJI npoucxoJJ.HT o6pamcHHC 

HenocpCJJ.CTBCHHO K COOTBeTCTBYtOIQCH KOMaH)l,C. Oncparo

pbl, ocyi.QeCTBJilltOIQHe 4TCHHC- 3anHcb Ha HMJI, opr·anH3ytO

IQHC npOCMOTp HH~OpMaUHH Ha )l,HCIIJICC, 06CCIIe4HBatOIQHC 

pa6oTy rpa~OIIOCTpOHTCJill, HMCKlT pa3BHTbiC no)l,nporpaM

Mbl. 

bJIOK- CXC Ma IIO)l,npor·paMMbl 3anHCH- 'HCHHll npHBC)l,CHa 

Ha puc. 4. 
8 oncparope "llpoi·paMMa MJI" npcJJ.y<.:MorpeHbi JJ.Ba 

pC)I{HMa pa60Tbl: 

1/ 3anHcb-4TCHHC HH~OpMaUHH, noJiy4aCMOH uenocpe)l,

CTBCHHO B 03Y-1 HJIH 03Y-2 "Haupu-2" B BH,IJ.e co6-

CTBCHHbiX nporpaMM HJIH pC3YJibTaTOB pa<.:4CTOB. IlpH 3TOM 

)l,JIHHa 30Hbl 3anHCH- <tTCHHH npOH3BOJibHa BnJIOTb )),0 06bCMa 

O)l,HOrO 03Y, COCTaBJIHtOI.Qero 2047 36- pa3pll)l,HbiX CJIOB. 

2/ 4TCHHC HH~OpMaUHH C JICHTbl, IIO<.:TynatOIQCH C 6a-

3HCHbiX 3BM 4epe3 Maruuro~OHbi ccpHH J·~C HJJH CDC. 

B3aHMo3aMeHHCMbie c HMJI I~C -5017. 8 :JTOM cJiy<tae 

)l,JIHHa 30H nporpaMMHO CTaH)l,apTH30BaHa H COCTaBJiliCT 

256 48-pa3pHJJ.HbiX CJIOB )l,JIH 38M 63CM-6 H 512 60-

pa3pH,IJ.HbiX cJioB JJ.JIH 38M CDC-6500. 8 nocJIC.IJ.HCM cJiy<tae 

no cneuHaJibHOH no)l,nporpaMMC MaCCHB 30Hbl Ha 38M 

CDC -6500 npeo6pa3yercll B 640 48-pa3pHJJ.HbiX CJIOB 

crpyKTYPhi CDC u nocJie :JToro 3anucbiBaercH ua JICHTY. 
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Puc.4. EAoK- cxeMa npozpaMMbl 'lmeHUJI u 3anucu. 

B o6oux pe~uMax 3anucu-qreuuH npe~ycMorpeu Kou
Tponb HeqeTHOCTH H npo~OJihHOH KOHTpOJihHOH cyMMbl /IlKC/ 
C llOMO~biO cneuuaJibHOH no~nporpaMMbl, HCDOJib3YIO~eii 

KOMaH~y "JIBC". 
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Ilpu ueo6xo~HMOCTH cneuuaJihHaH no~nporpaMMa, Bhi3hi
saeMaH o~HHM H3 (j>aKTHqecKHX napaMerpoB B oneparope 
"IlporpaMMa MJI", ocy~eCTBJIHeT nepeao~ 48- pa3p11~
uoro cnosa .63CM -6 unu CDC -6500, npe~craBJIHIO~ero 
uopMaJiu3osauuoe qucno c nnasa10~eii 3an11roii, B 36-
pa3p1i~Hoe CJIOBO, COOTBeTCTBYIO~ee HOpMaJIH30BaHHOMY 
qucny c nnasa10~eii 3an11Toii B crpyKType "Haupu- 2". 
IlpH 3TOM 12 MJia~WHX pa3p11~0B MaHTHCCbl OT6paCbiBaiOT
C11, H ~JIHHa ee COCTaBJI11eT 27 pa3p1i~OB, qro OKa3hiBaeTC11 
~OCTaTOqHbiM ~1111 o6pa60TKH pe3yJibTaTOB pacqeTOB. 

B eucre Me Maruuro(j>oHHhiX no~nporpaMM "Haupu- 2" 
npe~ycMoTpeua pa6ora c (j>aiinaMH, oprauH30BaHHbiMH ua 
6a3HCHbiX 3BM. 

rpa(j>uqecKHH ~ucnneii co CBeTOBbiM Kapau~aWOM OCK -1 
npe~ua3uaqeu ~1111 BH3yanbuoro ua6n10~euuH roqequblx Kpu
BhiX, oro6pa~a10~ux pe3yJihTaThi qucneHHhiX pacqeros. 
C noMO~hiO oneparopa "IlporpaMMa ,lJ.C" H3 ra6JIHUhi 
3HaqeHHH nepeMeHHbiX, (j}HKCHpyiO~HX pe3yJibTaTbl pacqe
TOB H HaXO~H~HXC11 B 03Y -1 H 03Y- 2, Bbi6HpaiOTCH ~Be 
nepeMeHHble /apryMeHT u (j>yHKUHH 3a~auuoii Kpusoii/ H 
(j>opMupyerc11 cneuuaJihHhiH Maccus, ueo6xo~HMhiH ~JIH pa-
6oThi ~HCDJie11, KOTOpbiH TaK~e pa3Me~aeTCH B 03Y -1 
HJIH 03Y- 2 8/ Ka~~aH gqeiiKa 3TOrO MaCCHBa COOTBeTCTBy
eT O~HOH TOqKe Ha 3Kpaue ~HCDJieH H CO~ep~HT 12-pa3pH~
Hble KO~bl ~BYX Bb16paHHbiX nepeMeHHbiX. bJIOK- CXeMa 
no~nporpaMMhl (j>opMuposaHHH ~ucnneiiuoro Maccusa npu
se~eua ua puc. 5. 

Ilo~nporpaMMa oneparopa ",lJ.ucnneii" o6ecnequsaer 
3acserKy ua 3Kpaue ~ucnneH scex To'leK ~ucnneiiuoro 
MaccHBa, c(j>opMuposauuoro npe~bi~Y~HM oneparopoM. que
no 3acsequsaeMbiX roqeK Mo~eT 6b1Th H3Meueuo c nynhra 
ynpaBJieHHH 3BM . bJIOK-CXeMa no~nporpaMMbl 3aCBeTKH 
~cnneiiuoro Maccusa noKa3aHa ua puc. 6. 3acseTKa 
TO'IeK ocy~eCTBJIHeTCH KOMaH~OH "OCK", pa6oTaiO~eii 
B MHKponporpaMMHOM UHKJie. BbiXO~ H3 UHKJia 3aCBeTKH ToqeK 
ocy~ecTBJIJieTC.Il nu6o c nyJihTa ynpasneHBJI "Haupu- 2", 
JIB6o c noMo~hiO cBeToBoro Kapau~awa. Ilpa :noM B 3a
BHCHMOCTH OT pe~HMa pa6oTbl CBeTOBOrO Kapa~awa B03-
MO~HO yBeJIHqeuHe JlpKOCTB OTMeqe&HOH TO'IKB, pacneqaTKa 
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Puc.S. EAoK- cxeMa pa6om1>1 npozpaMMbl (/JopMupoaaHUJi 
OUCn/leUHOcO MQCCUBQ. 

HOMepa H KOOp,D,HHaT :HOH TO"'KH. 0,D,HOBpCMCHHO KOOp,D,HHa

Thl OTMC"'CHHhiX TO"'CK 3aChiJiaiOTCJI B CllCU.HaJibHhiH Mac

CHB 03Y. 
Upu Heo6xo,D,HMOCTH npe,D,cTaBHTh pe3yJihTaTw pacqe

TOH B rpa$H"'CCKOH $opMC HCllOJih3YCTCJI CHCTCMa llO,D,-

14 

L__-4 XOHP<.i I 

ne¥11Tb HOHl'pa u 
~I ~M0(1piJt.IHQT TO'I/(j.J 

U 3(J.C /Jt'T)( Q T/)1/H tJ 

Puc.6. EAoK- cxe..wa pa6omw npozpaMMbl 3acaemKu ouc
nAeuHozo ..waccuaa. 

nporpaMM "rpa41HK" • COCTaBJICHHaJI Ha MalUHHHOM Jl3biKC 

"Haupu- 2" u o6ecne"'uua10max pa6oTy 38M c JII06YM 

,lJ,HCKpCTHYM rpatiloHOCTpOUTCJICM H/ 

CucTeMa no,D,nporpaMM "rpa«i>uK" no3BOJIJI.eT ocyntecT

BJIJI.Th CJIC,D,YIOI.IJ.HC onepaU.HH: 

1/ IlocTpoenue oceif Koop,D,HHaT X. Y. Z 1I106oro 3a-

,D,annoro HanpaBJICHHJI H ,D,JIHHY C BCpTHKaJihHbiMH HJIH 

ropH30HTaJibHYMH ,l],CJICHHJIMH "1Cpe3 3a,D,aHHOC paCCTOJIHHC. 
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2/ Y CTauoaKy nepa rpa!lJonocTpouTenR a Ja.u.auuoe ua
'lanbuoe nonmKeuue. 

3/ Bbl'lepquaauue rpa<l>nKa; Ja.u.auuoil To'le'luoil Kpnaoil 
y = f(x) a ab16paHHOM MacmTa6e a au.u.e cnnomHOH JIHHHH 
C nporpaMMHOH JIHHeHHOH HHTejmOJIJIU.HeH Me)K.IJ.y TO'IKaMH, 
JIH60 a au.u.e OT.IJ.eJibHbiX TO'IeK. 

4/ BoJapaT nepa rpa!lJonocTpOHTeJIJI a uaqanbuoe 
noJIO>Ke HHe. 

5/ llepexo.u. nepa H3 o.u.uoro uaqanbuoro nono>KeHHJI 
a .u.pyroe. 

6/ BoJapaT nepa a uaqano CHCTeMbl Koop.u.uuaT. 
linoK- cxeMa no.u.nporpaMM no.u.roToaKH Ha'laJibHbiX .u.au

HbiX H nocTpoeHHJI rpa!lJHKa npuae.u.eua ua puc. 7. 
06pameuue K oT .u.eJibHbiM no.u.nporpaMMaM ocymecTanR

eTcJI nu6o onepaTopoM "llporpaMMa N " , nu6o c noMOllJ.bJO 
HOabiX onepaTopoa, aae.u.eHHbiX a TpauCJIJITOp "HaHpH-2" 
/eM. lfla6A./. ,LI,nR oprauuJau.uu nepeMemenHJI nepa rpaq,o
nocTpouTenx ua aeJIH'IHHbl \xi ='Xi-xi. 1 , /\yi =Yi --yi_

1
, 

T.e. a O'lepe.u.uyJO TO'IKy Ja.U.aHHOH KpHaOH, 3Ha'leHHJI Xi .Yi 
no.u.nporpaMMOH nepeao.u.JITCJI H3 'IHcen c nnaaa10meil JanJI· 
Toil /c y'leToM Ja.u.anublx MacwTa6ublx KoJ4>4>uu.ueuToa/ 
a 'IHcno JJieMeHTapublx maroa .u.auraTeneil rpa<t>onocTpou
Tenx. 3aTeM onpe.u.enBIDTCJI npupameuilx 'IRena maroa Me>K
.u.y .u.auuoil H npe.u.bi.U.Ylll.eil TO'IKaMH no !lJopMynaM 

~e ·=[K ·M .x.J-r
1
. 

1
•· 

Xl X X 1 -

~Fyi o=[Ky ·My· Yi J- ri_ 1 • 

r.u.e l I o6o3Ha'laJOT abl.u.eneuue u.enoil 'laCTH c y'leToM 
OKpyrnenHJI, Kx,Ky - 'IHCJIO JJieMeHTapublx maroa ua 
MHJIJIHMeTp, Mx ,MY- MacmTa6uble Ko34>4>Hu.ueuTbl. llpu 
TaKOM anropHTMe norpemuocrb B npupamenuJlx 'IHCna ma
roa 6y.u.eT MHHHMaJibHOH. llpupameuuJI 'IRena maroa no 
X, Y o6pa3yJOT HHTepnonAU.HOHHbiH TpeyroJibHHK, no runo
TenyJe KoToporo nepo nepeMemaeTcJI c TO'IHOCTbJO, onpe
.u.enJieMoil JJieMeHTapHbiM maroM .U.BHrateneil rpa<t>onocTpou
Tenx. EcnH ueo6xo.u.uMa uenuueiluaJI HHTepnoJIJIU.HJI Me>K.u.y 
TO'IKaMH HCXO.U.HOrO MaCCHBa, TO C UOMOllJ.blO onepaTopa 
"llporpaMMa ,LI,H" ocymecTBJIJieTCJI o6pameuue K uoaoil 
nporpaMMe HHTepnOJIJIU.HH, HCUOJlb3YJOlll.eH MeTO.!J. U.eHTpaJib-
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HhiX pa3HOCTeH. B pa3pa6oTaHHYJO CHCTeMy nporpaMM 
BXO~JIT TaiOKe nporpaMM~ 'IHCJieHHOrO ~HtW>epeHUHpOBaHHJI 
Toqequoil Kpuaoil /1- Jl H 2- Jl npoHJBO~Hhle/, n}iorpaMMa 
uaxo:>K~eHHJI onpe~eneuuoro HHTerpana, ecnu no~biH
TerpanLHaJI ~YHKUHJI Ja~aua rpa~HKOM, Mo~epHH38posau
HaJI nporpaMMa M:eTo~a Pyure- KyTTa npu ·HanH'IHH B: npa
BhiX 'laCTJIX ~H~epeHUHanLHbiX . ypaBHeHHH ·. rpa~H'IeCKHX 
~YHKUHH. 

Ocuosuag qacTL KoMaH~ coJ~Auuoro MaTeMaTH'IecKoro 
o6ecne'leHHJI noMell\eHa a 9-ro Kacc.eTy ~3Y "Haupn- 2" 
Ha MeCTO OTna~O'IHOH nporpaMMLI. 

K uacTOJill\eMy speMeuu· BCJI cucTeMa o6pa6oTKH npowna 
npuMepuo ~B'yxro~H'IHLIH neplfo~ JKcnnyaTaUHH, nol<aJ:as
wuil ~OCTaTO'IHYJO Ha~e:>KHOCTL pa60Thl CHCTeMbl H COOTBeT
CTBHe ee .'JapaMe

1
TpOB OCHO~HhiM Tpe6oBaHHJIM ~mr o6pa-

60TKH peJYJILTaTOB \fHcneHHhiX HCCne~OBaHHH H BbiDOnHe-
HHJI ~pyrHX BCUOMOraTenL~LltX ~yHl<l{I{H. . . 
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