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11crronb30B8HI!e AIICIIneg B CIICTeMe 1!3MepeHI!Si CHI!MKOB 
c M11C Ha cKaHIIPYJO!IleM aaToMaTe HPD 

PaccMaTpi!BaJOTCSI aorrpochi rrporpaMMHoro o6ecne'leHIISI 11 IIpHMeHeHIISI 
AIICIIneg CO CBeTOBbiM KapaHA81IlOM I1pll 113MepeHIIII II 06pa6oTKe CHIIMKOB 
C M11 C 0115111 Ha CKBHIIPYIO!IleM a a TO MaTe HPD. 

CosaaHHoe nporpaMMHOe o6ecrre'leHHe noaaonSieT orrepaTHBHO rrpeacTaB 
nSITh H3o6paJKeHIIe co6biTIISI Ha 3KpaHe AIICIIneg 11 SIBnSieTCSI aljl<jleKTIIBHbiM 
I!HCTpyMeHTOM AnSI IIpOBepKII Ka'leCTBa paOOTbl npol"'p8MM II anrrapaTypbl, 

Pa6oTa BbiiiOnHeHa B fla6opaTopi!H SIAepHbiX rrpo6neM 0115111. 

Coo6meHI!e 06beAI!HeHHOI'O IIHCTI!TyTa 5UtepHbiX IICCneaoaaHIIH. lly6Ha 1978 

Dikoussar N.D., Ruzicka J. 

Display Used in the System for MIS Picture 
Measurement by HPD Scanner 

10 - 11526 

'I'he problems are considered related to the soft ware and 
application of the display with the light pen when measuring and 
processing the pictures from MIS (JINR) using the HPD scanner. 

'I'he created soft ware allows one to operatively reflect the 
event on the display screen and is an effective tool for checking 
the quality of operation of the programmes and apparatuses. 

'I'he investigation has been performed at the Laboratory 
of Nuclear Problems, JINR. 
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BBE,4EHHE 

B nocne.IJ,HHe ro.IJ.bl ncnonb30BaHHe .IJ,HcnneJI npnasToMa
TH3Hpoaauno:B: o6pa6oTKe 3KcnepnMeHTanbHblX .n.aHHblX c nc
KpOBblX n ny3blpbKOBblX KaMep nonyqaeT ace 6onee wnpo
Koe pacnpocTpaueune 11 •2 •31 . llpu o6pa6oTKe !l>nnLMOBOB 
uu!l>opMa:u;nn .IJ,ncnneB: o6blqno npnMeH.IIIOT .IJ.H.II "cnacaHH.II" 
co6b1THB, OT6paKOBaHHblX nporpaMMaMH reoMeTpnqeCKOB 
peKoHcTpyK:o;HH. KaK noKa3ana npaKTHKa, ncnonb30Baune 
.IJ,ncnnex xanxeTCJI aecbMa none3Hb1M TaJOKe ua uaqanbHblX 
:nanax aBTOMa THqeCKOB o6pa60TKH KaMepHbiX CHHMKOB: 
B npo:u;ecce CKaHHpOBaHHJI CHHMKOB H $HllbTpaD;HH .IJ,aHHblX. 

HIDKe OITHCblBaJOTCJI H aHallH3HpyJOTCJI oco6eHHOCTH HC
nonb30BaHH.II .IJ.HCnneJI B npo:u;ecce H3MepeHHJI H o6pa6oTKH 
:}IHllbMOBOB HH!l>OpMaD;HH .IJ,llJI 3KCnepHMeHTOB Ha ITJITHMeTpo
BOM MarHHTHOM HCKPOBOM cneKTpoMeTpe O.HJIH /MHCj/ 

4~ 
Co3.IJ,auuoe MaTeMaTnqecKoe o6ecneqeune c npnMene

HHeM .IJ,HCITneBHOB TeXHHKH Ha CTa.IJ,HJIX H3MepeHHJI H nep
BHqHOB o6pa60TKH .IJ,aHHblX He TOllbKO IT03BOllJieT onepaTHB
HO OT06pa:>KaTb KapTHHY C06blTHJI Ha 3Kpaue, HO H JIBnJieT
CJI BeCbMa 34>4leKTHBHbiM HHCTpyMeHTOM .IJ,llJI npoaepKH Ka
qeCTBa pa6oTbl nporpaMM H annapaTypbl. 

1. KPATKAJI XAPAKTEPHCTHKA HCXO)Qlb/X 
,4AHHblX 

llRTHMeTpOBbiB MarHHTHbiB ncKpoaoB: cneKTpoMeTp, yc
TaHOBneHHbiB Ha nyqKe OTpHD;aTellbHbiX qacTHD; yCKOpHTen.ll 
Hfl»B3 B Cepnyxoae, npe.IJ,Ha3naqeH .IJ.ll.ll H3yqeHHJI npo:u;ec
coB .IJ.H!l>paK:u;nouuoB: .IJ,ncco:u;na:u;nn rr- H K -Me3oHoB ua pa3-
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nH'IHLIX JI,IJ,pax npH HMnynLcax 25 H 40 F3B/c. ,lJ;nJI 3THX 

3KCnepHMeHTOB xapaKTepHLIMH JIBllJIIOTCJI C06LITHJI C 3, 

5 H 7 Me30HaMH. 

PerHcTpaUHJI co6LITHH npoHJBO.IJ.HTCJI 6noKaMH HCKpo

BLIX KaMep /o6'beM HCKpOBOH KaMepLI 1300xll00x20 MM 3, 

0611\ee 'IHCllO KaMep - 50/, pa3Mell\eHHLIX B MarHHTHOM 

none HanpB:>KeHHOCTLIO 18 KFc Ha paccTOJIHHH 5 M. O,IJ,HH 

MeTpOBLIH·6nOK CO,IJ,ep:>KHT 5 nap HCKpOBLIX npoMe:>KyTKOB 

H ~OTOrpa~HpyeTCJI C nOMOU.\biO CBOeH CTepeonapLI ~OT0-
06'beKTHBOB. 

,lJ;nJI nepe,IJ,a'IH H3o6pa:>KeHHJI B ~oToo6'beKTHBLI HcnonL

JyeTCJI CHCTeMa nnocKHX JepKan /no ,IJ,Ba JepKana Ha Ka:>K

.IJ.LIH 06'beKTHB/. ~OTOrpa~HpOBaHHe C06LITHH npOH3BO,IJ,HT

CJI Ha Henep~OpHpOBaHHOH ~OTOnneHKe /WHpHHa ~OTOnneH
KH - 35 MM, TOllll\HHa -65 MKM/. fiJITb ~OTOCHHMKOB, 
nony'leHHLIX CO BCeX HCKpOBLIX KaMep, BMeCTe C 6nOKOM 

cny:>Ke6HOH HH~OpMaUHH H CTOn-MeTKaMH npeHHepa o6pa-

3YIOT O,IJ,HH CTepeoKa,IJ,p C06LITHJI. 

Ha HJMepeHHe H o6pa6oTKY cTepeocHHMKH nocTynaiOT 

B BH,IJ,e pynoHoB ~oTonneHKH. Ka:>K,IJ,OH cTepeonpoeKUHH co

OTBeTCTByeT CBOH pynoH. 

,lJ;nJI nony'leHHJI UH~pOBOrO o6pa3a ~OTOCHHMKa H ero 

BBO,IJ,a B naMJITb 3BM cny:>KHT CKaHHPYJOU.\HH aBTOMaT 

HPD 151 , pa6oTaiOU.\HH coBMecTHO c BLI'IHCnHTenLHOH MaWH

HOB cpe,IJ,Hero Knacca CDC-1604 A 161 . ,lJ;aHHLie c HPD no

CTynaiOT B naMJITb 3BM B BH,IJ,e uenLIX 'IHCen, ynaKOBaH

HLIX no 2 B O,IJ,HOM MaWHHHOM CllOBe. 

IlpH HJMepeHHH CHHMKOB c MHC ,IJ,HanaJOH HJMeHeHHJI 

3Ha'leHHH KOOp,IJ,HHaT X H Y COCTaBnJieT 0 :5 X$ 68 000 

H 7 000$ Y $ 30 000 B e,IJ,HHHUaX OTC'IeTa aBTOMaTa je,IJ,H
HHUa OTC'IeTa HPD paBHa -2,5 MKM B.D.Ollb KOOP.D.HHaTLI 

X H- 1,5 MKM B,IJ,Ollb KOOp,IJ,HHaTLI Y /. PaJBepTKa nonJI 

cHHMKa c MHC co,IJ,ep:>KHT -3 000 cTpoK. ,lJ;nJI co6LITHH c 

5-7 TpeKaMH HH~OpMaUHOHHLIH nOTOK C O,IJ,HOrO CHHMKa 

npH 3TOM COCTaBnJieT OKOllO 25-30 000 KOOp,IJ,HHaT, HllH 

12-15 TLICJI'I 48-pa3pJI,IJ,HLIX CllOB B naMJITH 3BM. 3TOT 

06'beM H3MeHJieTCJI B 3aBHCHMOCTH OT ~OHOBOH 3arpy3KH 

CHHMKa, a TaK:>Ke OT BLI6opa noporOBOro ypOBHJI ,IJ,HCKpH

MHHaUHH cHrHana c HPD. 
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Ilpouecc MaCCOBOrO H3MepeHHJI H o6pa60TKH CHHMKOB 

B HaWeM cnyqae COCTOHT H3 nocne,IJ,OBaTellbHOCTH HeJa

BHCHMLIX 3TanoB, o6ecne'IHBaiOIUHX nOnHLIH UHKll H3Mepe

HHJI, nepBH'IHYJO o6pa60TKY H306pa:>KeHHH H ~OpMHpOBaHHe 
CTaH,IJ,apTHLIX MaCCHBOB ,IJ,aHHLIX )l.llJI Ka:>K,IJ,OrO C06LITHJI Ha 

BLIXO.IJ.HOH MarHHTHOH neHTe I puc. 1/ 17 •81 . EonLwoi o6'heM 

,IJ,aHHLIX H OTCYTCTBHe 6LICTpOH BHeWHeH naMJITH Ha 

CDC-1604A cny:>KaT cepLeJHLIM npenJITCTBHeM ,IJ,llJI peanH

JaUHH 3~eKTHBHOrO pe:>KHMa COBMell\eHHJI 3TanOB CKaHH

poBaHHJI H ~HllbTpaUHH. ll03TOMY OCHOBHOH pe:>KHM pa60TLI 

npe,IJ,ycMaTpHBaeT HcnonLJoBaHHe MarHHTHLIX neHT jD , F , 
R, puc. 1, ma6A. 1/ ,IJ,nJI xpaHeHHJI npoMe:>KyTO'IHOH HH~op

MaUHH. 

MeTKa 

neHTLI 

D 

F 

R 

Ta6AurJa 1 

HH,IJ,eKc neHTLI 06'heM 3Tan HcnonLJo-

,D.nJI xpaHeHHJI ,D.aHHLIX/C06LITHe BaHHJI 

C06LITHH /48-pa3pJI,IJ,HOe 

CllOBO/ 

1,2 2x30000 CKaHHpOBaHHe 

~HllbTpaUHJI 

1,2 2x600 ~HllbTpaUHJI 
c6opKa 

1 1200 ROMEO 

IlepBH'IHaJI HH~OpMaUHJI, HaKonneHHaJI Ha neHTaX THna 

D OT,IJ,enLHO ,IJ,nJI Ka:>K.IJ.OH npoeKUHH, nocTynaeT Ha <l!HnLTpa

~ ,IJ,nJI npoBe,IJ,eHHJI o6pa6oTKH HJo6pa:>KeHHJI. B npouecce 

~HllbTpaUHH paCnOJHaeTCJI CllY:>Ke6HaJI HH~OpMaUHJI CHHMKa 

/X!! nneHKH, X!! npoeKUHH, .tf2 Ka,IJ,pa/, HaXO,IJ,JITCJI KOOp,IJ,HHaTLI 

ueHTpoB penepHLIX KpecTOB, KoOp.IJ.HHaTLI HCKPH.IJ.p. PeJynL

TaTLI ~HllbTpaUHH JallHCLIBaiOTCJI Ha MarHHTHLIX neHTaX 

THna F TaK:>Ke OT,IJ,ellbHO ,IJ,nJI Ka:>K,IJ,OH npoeKUHH, B cneuHanL

HOM npOMe:>KyTO'IHOM ~OpMaTe. 
Ha JaBepwaiDU.\eM 3Tane npoHCXO.IJ.HT c6opKa ,IJ,aHHLIX Ha 

MarHHTHYIO neHTY R, KOTOpaJI Cny:>KHT BXO,IJ,HOH neHTOH ,IJ,nJI 

nporpaMM ,IJ,anLHeHwei o6pa6oTKH /nporpaMM pacnoJHaBa

HHJI, reoMeTpH'IeCKOH peKOHCTpyKUHH H .D.P./. 
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llo3TOMY npHMeHeHHe ~Hcnnex xax cpe~cTBa ~nx BH-
3yam.Horo KOHTponx 3a pe3ynLTaTaMH H3MepeHHX H o6pa-
6oTKH ocy~eCTBnXeTCX B aBTOHOMHOM pe~HMe C HCnOnL· 
30BaHHeM ~aHHLIX Ha npoMe~yTO'IHLIX MarHHTHLIX neHTaX 

D,F,R. 

K co~aneHHIO, orpaHH'IeHHLie pecypcLI 3BM CDC-1604A 
He n03BOnHnH HCnonL30BaTL ~HenneR B peanLHOM BpeMeHH 
H3MepeHHX H o6pa6oTKH. O~HaKo HanH'IHe BToporo npo
ueccopa CDC-1604A/2 H CBX3H npoueccopoa CDC-1604A/1B 
CDC-1604A/2 /9/ ~ano B03MO~HOCTL ocy~ecTBHTL npHMe
HeHHe ~Hcnnex TaK~e B pe~HMe o~HoapeMeHHOR pa6oTLI 
c npoueccoM H3MepeHHX HaHPri. 101B 3TOM cnyqae onepaTop 
HMeeT B03MO~HOCTL Ha6mo~aTL H306pa~eHHe CHHMKa cpa3y 
nocne ero cKaHHpoaaHHX, H no3TOMY TaKOR pe~HM oco6eu
HO y~o6eu npH Ha'lanLHOR uacTpoRKe nporpaMM ynpaaneHHX 
H3MepHTenhHLIM npoueCCOM , npH BLIXCHeHHH npH'IBH c6oeB 
B annapaType H B ~pyrHx Henpe~BH~eHHLIX CHTyauHxx. 

2. OP r AHH3AaH.H ,lfHCIIJIEHHOH CB.H3H 

B cHcTeMe H3MepeHHX CHHMKOB c MHC HcnonL3yeTcx 
pa3pa6oTaHHLIR B OHJIH H no~KniO'IeHHLIR K 3BM CDC-1604A 
TO'Ie'IHLIR ~HenneR, OCHaiUeHHbiR CBeTOBLIM KapaH~aWOM 
H 003BOnXIO~HR cllopMHpOBaTL Ha 3KpaHe 3neKTpOHHo-nyqe
BOR Tpy6KH H306pa~eHHe C ~HCKpeTHOCTLIO 1024xl024 TO
'IeK npH pa3Mepe 3KpaHa 150xl50 ..w..w 211!1)J;HcnneR He 
HMeeT C06CTBeHHOR 6yKBeHHO-UHcllpoBOR KnaBHaTypLI. 0~
HaKO npHMeueHHe ~ononHHTenLuoro Ha6opa cny~e6HLIX no~
nporpaMM o6Meua no3BonxeT HcnonL30BaTLnynLTOBLIRTene
TaRn ~nx BBO~a 6yKBeHHOR H UHcllpOBOR HHcllopMaUHH C no
CJie~yiOIUHM BLICBe'IHBaHHeM ee Ha 3KpaHe ~Hcnnex. 

<l>opMHpoaaHHe H MO~HcllHxauHx H3o6p~eHHR Ha 3KpaHe 
~cnnex ocy~ecTBnxroTcx c HcnonL30BaHHeM 6H6nHoTeKH 
~HcnneRHLIX no~npo~paMM, BKniO'IeHHLIX B MOHHTOPHYIO CHC
TeMy CDC-1604A 1 121. Oco6eHHOCTLIO 3Toro KOMnnexca 
XBnXeTCX B03MO~HOCTL npHCBaHBaHHX 6yKBeHHO-UHcllpoBLIX 
ua3BaHHR oT~eJILHLIM qacTxM H3o6p~euHx. ITocxonLKY 
npH pa6oTe co caeTOBLIM xapaH~awoM nporpaMMe nonL3o
Ba.Tenx ~OCTynHLI He TOnLKO KOOp~HHaTLI yKa3aHHOR TO'IKH, 
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HO H Ha3BaHHe COOTBeTCTB}'IOIQero 06'1teKTa, nocneAHee 
06CTOgTenLCTBO fi03BOngeT BeCLMa rH6KO ynpaBngTL pa6o
TOH 3BM HenocpeACTBeHHO qepe3 3KpaH AHCnneg, 

Ha OCHOBe BLUUeynoMgHyTOH 6H6nHOTeKH AHCnneiiHWX 
noAnporpaMM HaMH 6wn pa3pa6oTaH KOMnneKc nporpaMM 
Mg o6ecne'leHHg AHCnneiiHoii o6pa6oTKH AaHHLIX, nony'leH
HLIX npH H3MepeHHH Ha aBTOMaTe HPD CHHMKOB C MarHHT
HOrO HCKpoBoro cneKTpOMeTpa OHJIH. 

3. CTPYKTYPA 
MATEMATHqECKOFO OEECIIEqEHHH 

06~Qag CTPYKTypa nporpaMMHoro o6ecne'leHHg npeA
CTaBneHa B BHAe 6noK-CXeMLI Ha puc. 2. Ha 3TOH 6noK
CXeMe MOlKHO BLIAenHTL TPH OCHOBHLIX 'laCTH: ynpaBngiO
IQ}'IO qacTL /ocy~QeCTBngeT ynpaBneHHe pa6oToii Bcero 
KOMnneKCa nporpaMM/; HCnOnHHTenLH}'IO 'laCTL /cl»opMH
poBaHHe B naMgTH 3BM H306pa)KeHHg CHHMKa, pa3nH'IHLIX 
npeo6pa30BaHHH HaA HHM, BLIAa'la H306pa)KeHHg Ha 3KpaH 
H Ap./; annapaT HaCTpOHKH Ha 3aAaHHLie ycnOBHg pa60TLI 
/pa6oTa c Ta6nHu;eii noA6opa pe)KHMOB H napaMeTpoB/. 

Ilocne 3arpy3KH CHCTeMLI nporpaMM B naMgTL 3BM 
BLinOnHgeTcg cl»opMHpOBaHHe 06'1teKTOB Ang fiOCTOgHHOH BLI
Aa'IH HX Ha 3KpaH AHCnneg B Te'leHHe Bcero ceaHca pa6o
TLI. CooTBeTCTBYIOIQHe noAnporpaMMLI cl»opMHPYIOT rpaHB
D;LI KaApa, Ha3BaHHg nepeMeHHLIX Ang Cny)Ke6HOH HHcl»OpMa
D;HH/ ROLL , VIEW , FRAME , L/. Ha6op ocHOBHLIX KOMaHA 

/REWIND , BACK , NEXT , AXIS , END /, Ta6nHD;y AO
nonHHTenLHLIX iiHCTpyKD;HH H T .n. 

~Hanor Me~y nporpaMMoii H nonL30BaTeneM o6ecne
'IHBaeTcg 6nOKOM ynpaBneHHg C fiOMOIQLIO CBeTOBOrO Ka
paHAama H KnaBHaTypLI TeneTaiina. B 3TOT MOMeHT nonL-
30BaTeniO npeAOCTaBngeTcg B03MOlKHOCTL npOAO~HTL pa-
6oTy nporpaMMLI B 3aAaHHOM pe)KHMe /nepBOHa'lanLHO 
cl»opMHpOBaHHe H BLICBe'IHBaHHe AaHHLIX npOHCXO,IlBT npH 
cl»HKCHpOBaHHLIX, npH 3arpy3Ke nporpaMMLI, napaMeTpaxj 
nu6o BLIHTH Ha Ta6nHD;Y fiOA60pa napaMeTpOB H H3MeHeHHg 
pe)KHMa pa60TLI. 
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EnoK 'ITeHHH u pacnaKOBKH BXO.IJ.HbiX ,IJ.aHHLIX o6ecne
qusaeT no,IJ.rOTOBKY ,IJ.aHHbiX ,IJ.JIH <!lopMHpOBaHHH BhlXO,lJ.HbiX 
MaCCHBOB B COOTBeTCTBHH C <!lopMaTOM HCnOJIL3yeMOH HH
<!lopMa.QHH I.IJ.aHHbie c HPD , pe3ynLTaTbi <!lunLTpauuu unu 
pe3yJILTaTLI c6opKHI. 

cl»opMHpOBaHHe MaCCHBOB ,IJ.aHHLIX ,IJ.JIH BhlCBe'IHBaHHH 
H306pa)l(eHHH Ha 3KpaHe BbinOJIHHeTCH no OT,IJ.eJILHhlM CKaH
JIHHHHM lnpu pa6oTe c ,IJ.aHHbiMH HPD I, no "KonoHKaM" 
penepHhlX KpeCTOB H HCKpOBbiM npoMe)l(yTKaM - B OCTaJIL

HLIX cnyqaxx. 
EnoK ynpaaneuux nnoTHOCTLIO BbiCBe'IHBaeMLIX cKau

JIHHHH no3BOJIHeT perynupoBaTL 06beM nepBH'IHLIX ,IJ.aHHLIX 
c HPD B rpauuuax TeXHH'IecKHX B03MO)I(HOCTeil .IJ.Hcnnex. 

ABTOMaTH'IeCKHH pe)I(HM CMeHbi Ka,IJ.pOB 3a,IJ.aeTCH C 
noMOII.J;LlO KJIIO'Ia Ha nynLTe 3BM /JK -2/. 

PaccMoTpHM 6onee no,IJ.po6uo pa6oTy 3Toro KOMnneKca 

nporpaMM. 

3.1. Pa6oma c oaHHbJMU, noAy~aeMbJMU c HPD 

B 3TOM pe)I(HMe pa6oTbi npoucxo.IJ.HT soccTauosneuue 
Ha 3KpaHe .IJ.HCnnex pe3yJILTaTOB CKaHHpOBaHHH, 3anucaH
HbiX ua MarHHTHbiX neHTax Tuna D . H3o6paJKeHue Ka,IJ.pa 
IHJIH ero 'laCTHI <!lopMHpyeTCH B BH,IJ.e, COOTBeTCTByiOII.J;eM 
H306pa)l(eHHIO Ha <l!OTOCHHMKe IHJIH ero 'laCTHI,npOCKaHH
poBaHHOM ua HPD . cl»opMHposauue H3o6pa)l(eHHH Ka,IJ.pa 
BbinonuxeTcx cne.IJ.YIOIUHM o6pa3oM. Cuaqana onpe,IJ.enxiOT
cx OCHOBHble napaMeTpbl, OTHOCHII.J;HeCH K ,IJ.aHHOMY CHHMKY 
IKoJIH'IeCTBO 6y<!lepuLix 3anuceit ua neHTe D I, 3aTeM 
npOHCXO,lJ.HT pacnaKOBKa CJiy)l(e6HOH HH<l!OpMa.QHH, ycTaHoB
Ka Ha'laJILHblX napaMeTpOB ,IJ.JIH nporpaMMbl 'ITeHHH H pac
naKOBKH CKaH-JIHHHH H .IJ.p. fiocne 3TOrO YHH'ITO)I(aeTCH 
Ha3sauue o6beKTa u caM o6beKT pauee c<!lopMuposauuoro 
H306pa)l(eHHH, npOHCXO,lJ.HT 'ITeHHe, pacnaKOBKa H <!lopMH
poBaHHe, B 3a,IJ.aHHblX rpauun;ax CHHMKa, KOOp,IJ.HHaT H30-
6pa)l(eHHH cKau-nHHHH uoaoro o6beKTa. llocne 3asepwe
HHH <!lopMHPOBaHHH Ka,IJ.pa HOBOMY 06beKTY npHCBaHBaeTCH 
ua3Bauue, o6'LeKT BLI,IJ.aeTcx ua 3Kpau .IJ.Hcnnex H npouc
xo.IJ.HT B03BpaT B 6JIOK ynpasneHHH. ,l].aJILHeHWHH XO.IJ. pa6o-
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Tbi nporpaMM onpe,IJ.enxeTCH caMHM onepaTopoM, ae,IJ.y
IUHM npOCMOTp. IJpH yKa3aHHH CBeTOBbiM KapaH,IJ.aWOM Ha 
mo6oit H3 <!maroa, c<!lopMupoaauuLIX a uaqane pa6oTbi 
nporpaMMbi ua 3Kpaue .IJ.Hcnnex, H.IJ.eHTH<iluuupyeTcx cua
'lana ero Ha3aauue, a 3aTeM npoucxo,IJ.HT nepexo.IJ. a cooT
BeTCTBYIOIUYIO no,IJ.nporpaMMY HJIH 6JIOK ,lJ.JIH BbinOnHeHHH 
Bbi6paHHOH KOMaH,IJ.bi. Ilocne HCnOJIHeHHH KOMaH,IJ.bi CHOBa 
npOHCXO,lJ.HT B03BpaT B 6JIOK ynpaBneHHH. 

B pe)I(HMe pa6oTbi c .IJ.aHHbiMH, nonyqaeMLIMH c HPD , 
MO)I(HO BbinonHHTL 6onee 20 pa3JIH'IHLIX onepauuit, o6ecne
quaaiOmux nonuoe ynpaaneuue·M:arHHTHoil neuToit u <!lopMu
poaauue rpa<!luqecKoro H3o6pa)l(eHHH Ka,IJ.pa a no,IJ.XO.IJ.HIUeM 
.IJ.nH pa6oTbi BH.IJ.e I ma6A. 21. 

KpoMe nepequcneHHbiX B ma6A. 2, nporpaMMa MO)I(eT 
BbinOJIHHTL TaK)I(e TaKHe onepa.QHH, KaK nO,IJ.BO,lJ. MarHHTHOH 
neHTbi a TO'IKY uaqana 3anucu mo6oro Ka.IJ.pa lanepe.IJ. unu 
ua3a.IJ.I; pe)I(HM npocMoTpa, o6ecnequsaiOmuit nocne,IJ.osa
TeJILHOe BbiCBe'IHBaHHe H306pa)l(eHHH Ha 3KpaHe ,lJ.HCnnex 
B Te'leHHe 3a,IJ.aHHOrO npoMe)l(yTKa BpeMeHH C aBTOMaTH
'IeCKOH CMeHOH Ka,IJ.pos; ynpasneHHe nnOTHOCTLIO BbiCBe'IH
BaeMbiX CKaH-JIHHHH H ,IJ.p. 

Ha3aauue 
KOMaH,IJ.hl 

REWIND 

BACK 

SM1E 

NEXT 

AXIS 
ENL 

M 

Ta6Aut~a 2 

KoMaH.IJ.LI 6noKa ynpaaneuux 

Y CTaHOBKa JieHTbl C HH<l!OpMai.J;HeH B TO'IKY 
3arpy3KH u BblCBe'IHBaHue nepaoro Ka,IJ.pa 
Bo3apaT neHTLI K Ha'lany npe.IJ.bi.IJ.YIUero xa,IJ.pa 
H BhlCBe'IHBaHHe 3TOrO Ka,IJ.pa 
fiOBTOpHOe 'ITeHHe H BblCBe'IHBaHHe TeKyii.J;ero 
Ka,IJ.pa 
qTeHHe H BblCBe'IHBaHHe Ha 3KpaHe ,lJ.HCnnex 
oqepe.IJ.Horo Ka,IJ.pa 
Bbicae'IHBaHHe KOOP.IJ.HHaTHhiX oceii 
H3MeHeuue MacwTa6a H3o6palKeHHJI ua 3Kpaue 
.IJ.Hcnnex 
Bhi30B Ta6nun;bl ,IJ.ononuuTenLuwx HHCTPYKUHii, 
puc. 3. 
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1 

2,3,4,5 

6 

7 

8 

A,B,C,D,E 

F 

G,H,I,J ,9,0 

,D;ononHBTenLHLie BHCTPYK:UBB 

3anpoc c TeneTa:iina o KonaqecTBe BLicseqa
saeMLIX CKaH- ilBHBH 
3anpoc 3Ha'leHBH rpaHB:U BLICBe'IBBaeMOH o6-

naCTB Ka,npa ~'v!HH • y MaKe • X MI1H ' X MaKe 
COOTBeTCTBeHBO 
Y CTaHOBKa CTaH,napTHLIX 3Ha'leHBH rpaHB:U BLI· 
CBe'IBBaeMOH o6naCTB Ka,npa 
BLI6opKa pe)KBMa pa6oTLI c .naHHLIMB l}lanLT
pa:UBB 
BLI6opKa pe)KBMa pa6oTLI c .naHHLIMB, no-
nyqaeMLIMB c HPD 
BLI,naqa aa JKpaH .nacnne.11 1,2,3,4,5 l}loTo
CHBMKOB l6nOKOBI Ka,npa 
llepexo,n Ha pe)KBM pa60TLI "DF"Ipe)KBM Ha· 
ilO)KeHB.III 
Bo3spaT B 6noK ynpasneHBJI lpe3epsl. 

Puc. 3. Ta6Auqa oonoAHUIJeAbHbiX UHCIJPYKfiUU. 

3.2. Pa6o•a c pe3yAbiJa1JaMu fPUAbmpaquu 

fipB pa6oTe C pe3ynLTaTaMB, BLI,I(aBaeMLIMB nporpaM
MaMB I}IBnLTpa:UBB, OCy~eCTBn.lleTCJI 'ITeHBe, pacnaKOBKa 
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B BLIBO,IJ; Ha 3KpaH ,IJ;HCnne.ll BHI}IOpMa:UBB, 3anacaHHOH Ha 
neHTax Tuna F . 

linoK cny)Ke6ao:H ual}lopMa:uua Ka,npa I data box I aa 
3TOM 3Tane o6pa60TKB y)Ke pacnaKOBaH, B ll03TOMY ero 
B306pa)KeHBe Ha 3KpaHe .I(HCnne.ll OTCYTCTByeT. Cny)Ke6Ha.ll 
BHI}IOpMa:UHJI BLICBe'IBBaeTCJI B BB.I(e HOMepoB BMeCTe C Ha-
3BaHBJIMB COOTBeTCTBYIO~BX nepeMeHHLIX. 

Koop,D;BHaTLI BCKp, o6aapy)KeHHLie nporpaMMOH l}lanLT
pa:uaa, l}lopMBPYIOTCJI B BLICBe'IBBaiOTCJI Ha 3KpaHe B COOT· 
BeTCTBBH C BCKpOBLIMH npoMe)KyTKaMB. 

B peJynLTaTe l}lanLTpa:uaa penepaLie KpecTLI npe,ncTas
neHLI B BB.I(e KOOp,D;BHaT BX :UeHTpOB. ll03TOMy npH BLI
CBe'IBBaHBB penepHLIX KpeCTOB B306pa)KeHBJI BX nneq re
HepapyiOTC.II cne:uaanLHOH no)J.nporpaMMOH. 

3Ha'IBTenLHOe COKpa~eHBe 06beMa ,naHHLIX nocne I}IHnLT
pa:UBB D03BOn.lleT BeCTH pacnaKOBKy, l}lopMHpOBaHBe B BLI· 
,naqy B306pa)KeHB.II Ha 3KpaH B Te'leHBe 1-1,5 C. 

,II;n.11 OCy~eCTBneHB.II 6LICTporo BH3yanLHOrO KOHTpOn.ll 
Ka'leCTBa l}lanLTpa:uaa ,IJ;aHHLIX nyTeM cpasaeHH.II rpal}laqe
CKBX B306pa)KeHBH ,IJ;O B nocne I}IBnLTpa:UHB B nporpaMMY 
BBe,IJ;eH pe)KBM BLICBe'IBBaHH.II 060BX B3o6pa)KeHBH C Hano
)KCHBeM ax ,npyr aa ,IJ;pyra lpe)KBM DF I. llpa JTOM 
H306pa)KeHH.II ,I(aHHLIX I}IHITLTpa:UBB BLICBe'IBBaiOTC.II C no
BLIWeHHOH .llpKOCTLIO H COOTBeTCTBYIO~Be BM penepHLie 
KpecTLI pa3BepayTLI aa 45° I eM. puc. 41. 

Ynpasn.11ro~a.11 qacTL nporpaMMLI o6ecnequsaeT TaK)Ke 
pe)KHM C aBTOMaTB'IeCKOH CMeHOH Ka,D;pOB .I(IT.II BX "npo
CMOTpa" C BLICBe'IBBaHHeM Ha 3KpaHe Ka)K,I(OrO H306pa)KeHBJI 
B Te'leHBe 3a,IJ;aHHOrO npoMe)KyTKa BpeMeHH (~ t). 3TOT 
pe)KBM o6ecneqasaeT OT6op C06LITBH no 3a,IJ;aHHOH CHCTeMe 
npB3HaKOB, 'ITO JIBITJleTCJI BeCLMa 3~eKTBBHLIM cpe,D;CTBOM, 
TaK KaK 06Mep CHHMKOB npOH3BO,I(BTCJI 6e 3 3a,naHB.II KaKBX-
nB60 npe,IJ;BapBTenLHLIX yKa3aHHH. 

Pa6oTa nonL30BaTen.ll c ,IJ;BcnneeM npoacxo,IJ;HT nyTeM 
BLinonHeHHX oT,nenLHLIX BHCTPYK:UBH I ma6A. 21 ana 
ax aa6opa c noMo~LIO cseTosoro Kapaa.nawa B Knasaa
TYPbi nynLTosoro TeneTa:iina. HanpBMep, ,IJ;n.ll BLIXO,IJ;a Ha 
pe)KBM aBTOMaTB'IeCKOH CMeHLI Ka,D;pOB Tpe6yeTCJI BLinon
HBTL TaKBe KOMaH,I(LI: 

JK 2=1 - J' 
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a/ 

6/ 

e/ 

Puc. 4. H3o6paxeHue oOHozo 611oKa ~eaopa Ha 3KpaHe 
oucn11e.11: a/ oaHHbae c HPD; 6/ pe3yllbllfallfbl ~UIIbllfpaijuu; 
e/ Ha/IOJIC€HU€ opyz Ha Opyza OaHHbiX, npeOcllfa6/I€HHbiX Ha 
puc. au 6. 
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r~e ~ eOOTBeTeTByeT BW60pKe eBeTOBWM KapaH~amoM. 
IIoeJie~OBaTeJIJ.HOe BWnOJIHeHBe KOMaR~ -+M/eM. 111a011.2j, -+4 

fyeTaHOBBTh X MWa ua TeJieTaiine/, -+ 5; yeTaHOBBTh X MaKe ua 
TeneTaiinE;(, -+ J,-+ NEXT I eM. 111a611. 2/ o6eene'IBBaeT BW.Ila'ly 
ua 3Kpau o6naeTB eny:>Ke6uoii su4JopMau;ss /eM. puc. 5/. 

Bee 3TO no3BOJIJieT ~oeTaTO'IHO 34l«ileKTBBHO KOHTpons
posaTJ. Ka'leeTBO pa6oTw nporpaMM «llsn&Tpau;ss B paeno3-
uasaHBJI, a TaK:>Ke JIBJIJieTeJI y~06HWM epe~eTBOM ~JIJI no
Jiy'leBBJI noJie3HOB BH4JOpMaiJ;BB 0 KOHKpeTHOB eBTyau;BB 
B Toii BJIB suoii o6naeTB B3Mepeuuoro eHBMKa. 

3AKJIJOqEHHE 

KaK y:>Ke OTMe'lanoe&, eo3~auuoe nporpaMMHoe o6ee
neqeuse no3BOJIJieT senon&30BaTJ. ~Benneiiuyro yeTaHOBKy, 
no~KJIID'Ieuuyro K 3BM CDC-1604A, B npou;eeee B3Mepeusii 
ua eKauspyroll{eM auToMaTe HPD eHBMKOB e nJITBMeTpo
soro BeKposoro eneKTpoMeTpa OHJIH, a TaK:>Ke ua 3Tanax 
4JBJibTpaiJ;BB B e6opKB eo6biTBB Ha BhiXO~HhiX MarHBTHhiX 
neuTax. 

Co3~aHHhle nporpaMMW ~aroT mspoKBe B03MO:>KHOeTB 
MJI nOJih30BaTeJIJI npB OT06pa:>KeHBB ~aHHhiX Ha 3KpaHe 
~enJieJI B eJiy:>KaT Y~06HbiM epe~eTBOM KaK ~JIJI BW60pKB 
HY:>KHOrO eo6biTBJI B3 BHemueii naMJITB, TaK B ~JIJI ynpas
JieHBJI caMBM npou;eeeoM pa6oThl e ~scnneeM. 

BB3yaJIJ.HhiB KOHTpOJih Ka'leeTBa B3MepeHBH o6eeneqs
BaeTeJI npe:>K~e seero B03MO:>KHOeTJ.ro "uano:>KeHBJI" pe3yJI&
TaToB o6pa60TKB Ha BeXO~HWe ~aHHble e BenOJih30BaHBeM 
TaKBx onepau;sii, KaK B3Meueuse MaemTa6a, ynpaBneuse 
no~eBeTKOB "pe3yJihTBPYIDIQBX" TO'IeK B ~p. 

3Ha'IBTeJIJ.HaJI qaeTb pe3yJIJ.TaTOB, noJiy'leHHWX B 3TOH 
pa6oTe, MO:>KeT 6h1Th BenOJih30BaHa npB o6pa60TKe TpeKO· 
BOB BH4JopMaiJ;BB e yeTaHOBOK ~pyrBX TBnOB e 4JBJihMOBWM 
enoeo6oM e'beMa su4JopMaU:BB. 

AsTopw swpa:>KaroT 6naro~apuoeTJ. H.H.roBopyuy, 
A.A.TJinKBHy, A.ci>.Ilseapesy, O.A.3aiMB~opore 3a no
eTOJIHHWii BHTepee K pa6oTe B nOMep:>KKy, a TaK:>Ke BH:>Ke
uepaM no 3KennyaTaiJ;BB 3BM CDC -1604A B ~BenneJI. 
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Puc. 5. 06IIOCI/Ib CllyJICe6HOU UH~OpMa~UU CHUMKa /CJaH· 
HWe c HPD /. 
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PyKonucr, nocBynUAa 6 U3CJaBellbCKUil o111CJe11 
25 anpeAJI 1978 zo(Ja. 


