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Hcnonbaoaauee B !fln3H'IeCKOM axcnepeMeure ocuunnorpa!fla 
CO CBeTOBbiM KBpBHll8lliOM, fiO):IKnJO'IeHHOf'O 'lepe3 HHTep<jlei!C 
a CTBHAapre KAMAK 

OnnchJBaJOTCSI HHTep!flei!c ocuunnorpa!fla co caeTOBhiM xapanllallloM, 1 '· 
BLmonneHHhlil B cranllapre KAMAK, H nporpaMMnoe o6ecne'lenue llnSI ero 

CBSI3H c 38M HP 2116C.Hnrep<jlellc pa6oraeT B llBYX pe>KnMax: nocnellOBa-
TenbHOM - llnSI BLIBOil8 cnexTpOB H npOH3BOnbHOM - llnSI BbiBOllB HH!flopMa-
UHH nJ060f'O BHllB, nporpaMMHOe 06ecne'leHHe OCyllleCTBnSieT llOllf'OTOBKY 
HH!flOpMBUHH H ee UHKnH'IeCKYIO nepella'ly B HHTep<jlei!c. npeAyCMOTpeHbl 
llOllOnHHTenbHOe fiOliCBe'IHBBHHe TO'IeK, yKB38HHLIX CBeTOBbiM K8p8Hll8lliOM, 
H aanoMunanue ux xoopAHHaT. 

p a6oTa BLiflonuena B na6opaTOPHH SlllepHblX npo6neM OH RH. 

Coo6JIIeBBe 06-.eu&eaaoro BBCTBTYT& a.11epawx BccneJloNBBI. ,lly6Ra 1977 

Petrov A.G., Sidorov V.T., Sinaev A.N. 

Application of the Oscilloscope with CAMAC 
Interface in Physical Experiment 

10- 11015 

A CAMAC interface for the oscilloscope with light pen 
and software for iLs use with the HP 2116C computer are dosed
bed. The interface has two modes: the successive mode - for 
spectra displaying and the point-by-point mode - for any form 
information displaying. Prograrrs accomplish data preparation 

and their cyclic transmission to the interface, supplementary 
lighting of points which are indicated by the light pen, and the 
storage of their coordinates. 

The investigation has been performed at the Laboratory 
of Nuclear Problems, JINR. 
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BBEAEHHE 

IlpH o6ecne'leHHH .LJ.BYCTOpOHHeH CB113H 3KCnepuMeHTanb
HOH 4>n3H'lecKoil arrrrapaTypbl c 3BM rnupoKoe pacrrpo
cTpaHeHue rrony'lun cTaH.LJ.apT KAMAK. 4epe3 3TOT cTaH
.LJ.apT MO)I(HO IlO)J.KlliO'laTb H HeKOTOpble ycTpOHCTBa BbiBO)J.a 
HH<i>opMauuu, HarrpuMep ocuunnorpa4> co cseTOBbiM KapaH
.D.arnoM, urpaiOIUHH ponh rpa<i>u'lecKoro .D.HCnneH. TaKoe 
ycTpOHCTBO no3BOllHeT 3KCilepHMeHTaTopy HMeTb TeCHbiH 
KOHTaKT C 3BM npliMO C ero pa6o'lero MeCTa, 'ITO 
oco6eHHO Ba)I(HO, KOr)J.a 3BM y)J.aneHa OT 3KCilepHMeH
TallbHOH annapaTyphl. 

B HaCTOHIUeH CTaTbe OnHCbiBaeTCll HHTep<i>eifc B CTaH
)J.apTe KAMAK u rrporpaMMHoe o6ecne'leHue .LJ.llll CBH3H 
ocuunnorpa4>a co cseTOBbiM KapaH.D.arnoM c 3BM HP 2116C 
<t>upMbl XhiOneTT- IlaKKap.D. /CillA/ c noMOIUbiO KOHTponnepa 
KK 004 11/ . .HHTep<l>eilc MO)t(eT 6b1Tb coe.D.HHeH c mo6biM 
ocuunnorpa<i>oM, HMeiOIUHM BXO.LJ.bl no ocl!M X u Y. OH 
HCI10llb30BanCll COBMeCTHO C OCUHllllOrpa<i>oM CO CBeTOBbiM 
KapaH.D.arnoM OCK- 2 I 21. B HeM ycTaHosneHa 3neKTPOHHO
ny'leBaH Tpy6Ka 3lll033B C 3lleKTpOCTaTH'leCKHM OTKno
HeHHeM ny'la u .D.llHTenbHbiM nocnecse'leHHeM. Pa6o'lee 
none 3KpaHa cocTaBnlleT 170xl70 MM, a speMll oTKnoHe
HUH nyqa B lli06yiO TO'I.fKY ;S; 1 MKC. B CBeTOBOM KapaH)J.aWe 
HCnOllb3yeTCll ~3Y- 60, a ero BbiXO)J.bl HMeiOT ypOBHH 
TTll. 
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1. 0/IHCAHHE HHTEPtPEHCA KH 011 

llpu pa3pa6oTKe HHTepl!leiica KH 011 B cTaH.D.apTe 
KAMAK 6biJJH y'ITeHhi ony6nHKOBaHHhie pauee KOHCTpyK· 
UHH, uanpHMep /3,4/. llepe.D.HJIJI naueJJh H 6noK·cxeMa HH· 
Tepl!leiica H3o6pa)l(eHhl ua puc. 1. 

liHTepl!leiic KH 011 co.D.ep)I(HT: perucTp X - 10-paJ· 
PB.D.Hhiii c'leT'IHK c napannenhnoii JanHChJO; perucTp y -
16·pa3pJI.IJ.HbiB C.IJ.BHraiOIUHB perHCTpj UHWpO·aHaJJOrOBble 
npeo6pa30BaTeJJH no OCJIM X H Y • Ha 10 H 8 pa3pJI.1J.OB 
COOTBeTCTBeHHO j 2 • pa3pJI.IJ.HhiB ynpaBJJJIIOIUHB perHCTp H 
noruqecKHe cxeMhi ynpaBJJeHHJI BhiBO.D.OM unl!lopMaUHH. 

Ha OCUHJJJJOrpal!l C HHTepl!leiica no.D.alOTCJI CHrHaJJhl OT· 
KJJOHeHHJI no OCJIM X H Y c aMnJJHTY.D.Oii .11.0 ±4 B H TOKOM 
uarpy3KH .11.0 8 MA, a TaK)I(e HMnynhc no.D.CBeTa - BhiCOKHii 
noTeHUHaJJ B YPOBHJIX TT n. CHrHaJJ OT CBeTOBoro KapaH.D.a· 
rna .D.OJJ)I(eH HMeTh BbiCOKHii noTeHuHaJJ B YPOBHJIX TT n 
H .IJ.JlHTeJJbHOCTb He MeHee 100 HC. 

BhiBO.D. unl!lopMauuu ua ocuunnorpal!l MO)I(eT npoH3Bo· 
.D.HThCJI B .D.BYX pe)I(HMax pa6oThl HHTepweiica - nocne.D.o· 
BaTeJJbHOM H npOH3BOJ1hHOM. 

/IocAeOOBOIIleAbHbiU peJICUM npe.D.Ha3Ha'leH, B OCHOB· 
HOM, .IJ.JJJI H306pa)l(eHHJI cneKTpOB, CO.D.ep)l(alUHX .11.0 4096 
KaHaJJOB. 4HCJ10, CO.!J.ep)l(aiUeeCJI B KaHaJJe, 3anHCbiBaeT· 
CJI no lllHHaM \\17 Wl€ B perHcTp Y. llpH Ka)I(.IJ.OH JanucH 
'IHCJJa, BhiBO.D.HMoro ua 3Kpau, co.D.ep)I(HMoe perHcTpa X 
yBeJJH'IHBaeTCJI ua 1. YnpaBneuue BhiBO.D.OM cneKTpa ua 
3Kpau ocymecTBJJJieTCJI TpeMJI nepeKJJJO'IaTeJJJIMH ll1, ll2 H 
03, pacnoJJO)I(eHHhiMH ua nepe.D.Heii naueJJH 6noKa. 

4HCJ10 BbiBO.IJ.HMbiX Ha 3KpaH KaHaJJOB onpe.D.eJJJieTCJI 
nepeKJJJO'IaTeJJeM lll. Ouo MO)I(eT 6h1Th paBHO 256, 512, 
1024 H 4096. llpH Bbl6ope 4096 KaHaJJOB Ha BXO.D. perHCTpa 
X HMnyJJhChl oT KOMaH.D.hl 3anucu NA(O)F(16) nocTynaJOT 
nocne .D.eJJHTeJJJI Ha 4, T .e. Ha 3KpaH BbiBO.D.HTCJI Ka)I(.IJ.biH 
qeTBepTbiH KaHaJJ. llpH Bbl6ope 1024, 512 HJJH 256 KaHaJJOB 
HMnyJJhCbl OT KOMaH.D.hl 3anHCH nocTynaJOT COOTBeTCTBeHHO 
ua nepBhlii, BTopoii HJJH TpeTHH pa3pB.D. perHcTpa X. TaKHM 
o6pa3oM, H3o6pa)l(eHHe ua 3Kpaue Bcer.D.a JaHHMaeT Bech 
pa6oquii pa3Mep no ocu X. 
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Puc. 1. IlepeoHJIJI naHeAb u 6AoK· cxeMa uH•eptjeuca KHOll. 
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HaqaJILHLIH BLIBO.IJ.HMLIH KaHaJI onpe.IJ.CJIJICTCJI nepeKmo

qaTeJICM ll2. llJITHpa3pJI.IJ.HLIH .IJ.BOH'IHLIH KO.IJ., o6pa3yeMLIH 

Ha BLIXO.IJ.e :noro nepeKmoqa TeJIJI, cpaBHHBaeTcJI co 3Ha'le

HHCM CTapiiiHX nJITH pa3pJI.IJ.OB 12-palpJI.IJ.HOrO C'ICT'IHKa, 

Ha BXO.IJ. KOTOporo no.IJ.aiOTCJI BCC KOMaH.IJ.Ll 3anHCH. llpH 

COBna.IJ.CHHH 3Ha'ICHHH BCCX cpaBHHBaCMLIX pa3pJI.IJ.OB HM

nyJILC C BLIXO.IJ.a CXCMLI cpaBHCHHJI yCTaHaBJIHBaeT TpHr

rep B COCTOJIHHC "1", B pe3yJILTaTe qero OTKpLIBaCTCJI 

CXCMa, nponycKaiOII.\aJI HMnyJILCLI OT KOMaH.IJ.Ll 3anHCH Ha 

perHCTp X. llOCJie H306pa)I(CHHJI nOCJIC.IJ.Hero H3 BLI6paH

HOrO KOJIH'ICCTBa KaHaJIOB Ha BLIXO.IJ.C perHCTpa X B03HH

KaeT HMnynLc nepenonHeHHJI, KOTOPLIH nepeBO.IJ.HT TpHrrep 

CXCMLI cpaBHCHHJI B COCTOJIHHC "0", B pe3yJILTaTe qero 

BLIBO.IJ. nOCJIC.IJ.YIOII.\HX KaHaJIOB npeKpall.(aCTCJI. <l>aKTH'ICCKH 

nepeKJIIO'laTCJIL ll2 COCTOHT H3 .IJ.BYX: 'ICTLipexpa3pJI.IJ.HOrO 

nepeKJIIO'l8TCJIJI H TyM6Jiepa. C nOMOII.(LIO nepBOrO H3 HHX 

MO)I(CT 6LITL BLI6paH Ha'laJILHLIH HOMCp BLIBO.IJ.HMOrO KaHana 

OT 0 .IJ.O 3840 C IIIaroM 256 KaHaJIOB, a C nOMOII.(LIO BTOpo

ro - BLI6paHHLIH yqaCTOK C.IJ.BHraeTCJI Ha 128 KaHaJIOB B mo-

6yiO CTOpOHy. TaKaJI opraHH3aUHJI BLIBO.IJ.a HH$OpMaUHH no 

ropH30HTaJIH n03BOJIJICT noJiy'laTL KaK H306pa)I(CHHC BCero 

cneKTpa .IJ.JIJI o6ll.(ero o63opa, TaK H H3o6pa)l(eHHe ero oT

.IJ.CJILHLix qacTeH .IJ.JIJI .IJ.CTaJILHOrO H3Y'ICHHJI. 

Koop.IJ.HHaTa no OCH Y, COOTBCTCTByiOII.(aJI 3Ha'ICHHIO 

mo6LIX BOCLMH COCC.IJ.HHX pa3pJI.IJ.OB H3 16, 3anHCaHHLIX B 

perHCTp Y, onpe.IJ.CJIJICTCJI C nOMOII.\LIO nepeKJDO'laTCJIJI ll3. 

llpH 3TOM CCJIH XOTJI 6LI O.IJ.HH H3 OT6paCLIBaeMLIX CTapiiiHX 

pal PJI.IJ.OB CO.IJ.Cp)I(HT "1 ", TO BLIBO.IJ.HTCJI MaKCHMaJILHOe 

'IHCJIO, paBHoe 255. TaKoii BLIBO.IJ. nolBOJIJieT no.IJ.po6Ho 

paCCMaTpHBaTL yqacTKH cneKTpa no BCpTHKaJIH, He3aBHCH

MO OT pa3HOCTH MC)I(.IJ.Y MaKCHMaJILHLIM H MHHHMaJILHLIM 

'IHCJiaMH HMnyJILCOB, 3aperHCTpHpOBaHHLIX B ero OT.IJ.CJIL

HLIX KaHaJiaX. llocJie Ka)I(.IJ.OH 3anHCH HH$OpMaUHH B pe

rHcTp Y JanycKaeTcJI reHepaTop HMnynLcoB C.IJ.BHra, yn

paBJIJICMLIH nepeKJIIO'laTeneM ll3. B JaBHCHMOCTH oT no

JIO)I(CHHJI nepeKmo'laTeJIJI renepaTop BLipa6aTLIBaeT OT 0 

.IJ.O 8 HMnyJILCOB, C.IJ.BHraiOII.(HX BnpaBO HH$OpMaUHIO B pe

rHCTpe Y . llo.IJ.aqa HH$opMaUHH na UH$po- ananoroBLIH npe

o6pa30BaTCJIL BCer.IJ.a npOHCXO.IJ.HT C 8 CTapiiiHX pa3pJI.IJ.OB 

perHcTpa. llpH nepenonHeHHH perHcTpa TpHrrep nepeBo-
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.IJ.HTCJI B COCTOJIHHC "1 ", B pe3yJILTaTe 'ICrO Ha npeo6pa3o

BaTCJIL no.IJ.aCTCJI KO.IJ., paBHbiH 255. 

JipOU380AbHblU peJICUM o6ecne'IHBaeT BbiBO.IJ. Ha 3KpaH 

mo6oii rpa$H'ICCKOH HH$opMaUHH, COCTOJIII.\CH MaKCHMYM 

H3 256x256 TO'ICK. B 3TOM pe)I(HMC 6JIOKHPYIOTCJI reHepa

TOp HMnynLCOB C.IJ.BHra, 12-palpJI.IJ.HbiH C'ICT'IHK BLI6opa 

Ha'lanLHOrO KaHana H BXO.IJ. perHCTpa X. 06e KOOp.IJ.HHaTbl 

BbiBO.IJ.HMOH TO'IKH 3a.IJ.a10TCJI no IIIHHaM Wl :- W16. Koop

.IJ.HHaTa X JanHCLIBaeTCJI c IIIHH Wl-o- W8 B pa3pJI.IJ.LI 

3-'--10 perHcTpa X ,a Koop.IJ.HHaTa Y 3anHCLIBaeTcJI c IIIHH 

W9 -:-- W16 B cTapiiiHe 8 pa3pB.IJ.OB perHCTpa Y .11H$opMaUHJI 

C perHCTpOB no.IJ.aCTCJI npJIMO Ha COOTBCTCTBYIOII.(HC UH$po

aHanorOBble npe o6pa3oBa TenH. 

B o6oHx pe)I(HMax HMIIYJILC no.IJ.CBeTa .IJ.nHTenLHOCTLIO 

2,5 MKC $opMHpyeTCJI IIpH 3anHCH HH$OpMaUHH B perHCTp X. 
0H 3a.IJ.CP*HBaeTCJI no OTHOIIICHHIO K MOMCHTY 3anHCH Ha 

2 MKC. 

YnpasneHHe pe)I(HMaMH pa6oTbl HHTep$eiica rrpoH3so

.IJ.HTCJI c noMOII.\LIO yrrpaBnJIIOII.\ero perHcTpa. Pa3pH.IJ.LI pe

rHcTpa HMCIOT CnC.IJ.YIOII.\CC Ha3Ha'ICHHC: 1 pa3pH.IJ.: "0" -

nocne.IJ.OBaTenLHLIH pC)I(HM, "1" - IlpOH3BOnLHLIH pe)I(HM; 

2 pa3pJI.IJ.: "0" - pa36noKHpOBKa cHrHana L , "1" - 6no

KHPOBKa CHrHana L. llpH OTCYTCTBHH 6JIOKHPOBKH CHrHan L 
BCCr.IJ.a paBeH 1, KpOMC TCX MOMCHTOB BpeMCHH, 

KOr.IJ.a OCyli.(CCTBnHCTCJI 3a.IJ.Cp)I(Ka HMnyJILCa nO.IJ.CBCTa 

H ero no.IJ.aqa Ha Tpy6Ky. llpH npHXO.IJ.C CHrHaJia 

OT CBCTOBOrO KapaU.IJ.aiiia B OTBCT Ha CnC.IJ.YIOII.\YIO 

KOMaH.IJ.Y 3anHCH .IJ.aHHLIX nO.IJ.aCTCJI CHrHan Q = 0 . 
TaKHM o6pa3oM, B HHTep$eiice ocyll.(eCTBJIHeTcJI pe)I(HM 

ULS / 5/. llo 3TOMY npH3HaKy onpe.IJ.eJIJIIOTCJI Koop.IJ.HHaTLI 

TO'IKH, Ha KOTOpyiO yKa3LIBaJI CBCTOBOH KapaH.IJ.aiii. 

CHrHan Z c6pacLIBaeT Bee perHcTpLI, cqeT'IHKH H 

ynpaBJIJIIOII.\HC TpHrrepLI. 

11HTep$eiic BLinOnHHCT CJIC.IJ.YIOII.(HC KOMaH.IJ.Ll MarHCTpa-

JIH: 

NA(O)F(l) 

NA(O)F(9) 

- 'ITCHHe c ynpaBJIJIIOII.(ero perHcTpa 

no IIIHHaM Rl, R2, 
- c6poc c'leT'IHKa Ha'laJILHoro KaHana 

H TpHrrepa 6JIOKHpOBKH Q, 

Q = 1; 

Q = 0; 
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NA(O)F(16) - 3anHCh ,IJ;aHHLix; ecnH He 6Lino 

NA(O)F(17) 
HMnynbca OT cseTosoro xapaH.D;ama, TO G= 1; 

- 3aDHCb B ynpaBnJIIOIIUIH perHCTp 
no WHHaM W1, W2, Q = 1; 

HHTep<}le:B:c noTpe6nseT cne.D;yiO~He TOKH: 1 A no ne
nu +6 B, 50 MA no nenu -6 B H 40 MA no nenu -24 B. 
OH pa3Me~eH B 6noxe e,IJ;HHH'IHOH mHpHHLI I 17,2 MM/. 

2. IIPOFPAMMHOB OliECIIBllEHHB 

~ns BLIBO,IJ;a rpa<}IH'IeCKOH HnH 6yKBeHHO-:UH<}IpOBOH HH
<}IopMa:UHH Ha OC:UHnnorpa<}l CO CBeTOBLIM KapaH,IJ;aWOM C 
noMO~biO HHTep<}le:B:ca KH 011 co3,IJ;aHo nporpaMMHoe o6ec
ne'leHHe, cocTos~ee H3 no,IJ;nporpaMMLI OSK H nporpaM
MLI DISPL, KOTOpLie HanucaHLI Ha 113LIKe KAMAK, pa3-
BHTOM ,IJ;ns 3BM HP 2116 /6/ H BKniO'IaiO~eM see onepaTo
PLI 113LIKa <I>OPTPAH. 

Ilo,IJ;nporpaMMa OSK MO)I(eT 6LITb ucnonb30BaHa npu 
cocTasneHHH n106o:B: nporpaMMLI, HanucaHHOH Ha 113LIKe 
KAMAK. 0Ha npe,D;Ha3Ha'leHa ,IJ;ns pa6oTLI B npoH3BOnb
HOM pe)f(HMe HHTep<}le:B:ca. IlpH HCDOnb30BaHHH DO,D;DporpaM
MLI B nocne,IJ;OBaTenbHOM pe)f(HMe OHa MO)f(eT 6b1Tb cy
~eCTBeHHO ynpo~eHa, TaK KaK MHOrHe onepa:UHH npOH3· 
BO.D;11TC11 c noMO~biO nepeKniO'IaTene:B: Ha nepe,D;He:B: naHenu 
HHTep<}le:B:ca. Ilo,IJ;nporpaMMa OSK o6ecnequsaeT no,IJ;ro
TOBKY H :UHKnH'IeCKYIO nepe,D;a'ly 3a,IJ;aHHOH HH<}IOpMa:UHH B 
6nox HHTep<}le:B:ca ,IJ;ns H3o6pa)f(eHH11 Ha 3KpaHe ocnunnorpa
<}la. linox- cxeMa anropHTMa no.D;nporpaMMLI noxa3aHa Ha 
puc. 2. Bxo,IJ;HLIMH napaMeTpaMH no.D;nporpaMMLI ssn1110T· 
cs: 

MBUF - HaHMeHoBaHHe Maccusa H3 ocHOBHOH nporpaM-
MLI, KOTOPLIH ,IJ;On)f(eH nonHOCTbiO HnH 'laCTH'IHO H306pa
)f(aTbC11 Ha 3KpaHe ocnunnorpa<}la; 

LENB - ,IJ;nHHa Maccusa; 
NB - Ha'lanbHLIH a,IJ;pec H3o6pa)l(aeMoro yqacTKa Mac-

cusa NBUF; 
LEN - .D;nHHa H3o6pa)f(aeMoro yqacTKa; 
NST - HOMep cTaH:UHH, s KOTopo:B: Haxo.D;HTCS 6nox 

HHTep<}le:B:ca. 
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nrPEAAYA ~CXOAHbiX 
nAPAMETPOB ~ BOJBPAT 

B OCHOBHYIO nPOrPAMMY 

Puc. 2. liAoK- cxeMa a/IZOPWIIMa 

noonpozpaMMbJ OSK. 

Ilocne npHeMa BXO,IJ;HLIX napaMeTpOB npOH3BO,IJ;HTC11 no,IJ;
rOTOBKa HH<}IOpMa:UHH ,IJ;n11 H306pa)f(eHH11 Ha 3KpaHe, T. e. 
<}lopMHposaHHe pa6o11ero 6y<}lepa IBUF. B cooTBeTCTBHH 
CO CTpyKTypoH HHTep<}le:B:ca HH<}IOpMa:UH11 B 6y<}lepe ynaxo
BbiBaeTC11 Tax, 'IT06LI B cTapweM 6a:B:Te Ka)f(,IJ;Oro cnosa 
CO,IJ;ep)f(anBCb ,IJ;aHHLie 0 KOOp,D;HHaTe Y, a B Mna,IJ;WeM - 0 
xoop.D;HHaTe X. 

fipH H306pa)f(eHHH cneKTpOB .D;nS ODTHManbHOrO HCDOnb-
30BaHH11 pa60'IHX pa3MepOB 3KpaHa MO)f(eT OCy~eCTBn11TbC11 
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lllopMHpoBaHHe ~nHHbl H uopMHPOBKa 6y4lepa. <l>opMHpoBaHHe 
MHHbl ~enaeTeJI e TeM pael.feTOM, 1.fT06bl no OeH X paeno • 
naranoeb 255 enoB HnH ueeKonbKO Meubwe. B 3aBHeHMo
eTH OT nepBOHal.fanbHOH ~nHHbl MaeeHBa npOH3BO~HTeJI ero 
yKopal.IHBaHHe HnH y~nHHeHHe B eOOTBeTeTBYIOIUee l.fHeno 
pa3. B nepBOM enyqae yepe~HJIIOTeJI 3Ha1.feHHJI ueeKonbKHX 
3neMeHTOB nepBOHal.fanbHOrO MaeeHBa, a BO BTOpOM - Ka)K· 
~biB 3neMeHT nepBOHal.fanbHOrO MaeCHBa 3anHeb1BaeTCJI B 
6y4lep HeeKOnbKO pa3. C nOMOII.\biO HOpMHpOBKH Bbi6HpaeT· 
eJI MaewTa6 no OeH Y OHa npOH3BO~HTeJI no 3Ha1.feHHIO 
MaKCHManbHoro l.fHena, uaxo~JIIUeroeJI B 6y4lepe. 

~nJI nepe~al.fH HH4!0pMaUHH npOH3BOnbHOrO xapaKTepa 
/uanpHMep, 6yKBeuuoii HnH UH4!poBoii/ ene~yeT 3apauee 
e4!opMHpOBaTb eOOTBeTeTBYIOII.\HH MaeeHB B OeHOBHOH npo
rpaMMe. IlpH 3TOM MO)KHO Henonb30BaTb eTaH~apTHbie 

nporpaMMbl H3 6H6nHOTeKH 3BM liP 2116, npe~Ha3Ha1.feHHble 
~n.11 X- Y ~HenneR HP 2331, TaKue KaK CODE, CHAR , 
GRAPH H T.~. 

B Kouue pa6oqero 6y4lepa npe~ycMa TPHBaeTCR ueKo
TOpOe KOnHl.feeTBO nyeTbiX Rl.feeK, B KOTOpbie B npou.eeee 
H3o6pa)KeHHR ua 3Kpaue 6y~yT 3anucbiBaTbCR Koop~HHaTbl 
TOl.feK, OTMel.feHHbiX eBeTOBbiM KapaH~aWOM. ~nR Ha6niO· 
~eHHR ua 3Kpaue oeuHnnorpallla KapTHHbi 6e3 OIUYIUeHHR 
34!4leKTa MepuaHHR MaKeHManbHaR ~nuua pa6o1.1ero 6y4lepa 
He ~on)I(Ha npeBbiWaTb 4K enoB. 

Iloene lllopMHpoBaHHR pa6o1.1ero 6y4lepa no~aeTeR KoMau
~a Ha yeTaHOBKY B HHTep4leife npOH3BOnbHOrO pe)I(HMa H 
npOH3BO~HTCR c6poc B "0" TpHrrepa 6nOKHpOBKH Q e no
MOII.\biO KOMaH~bi NA(O)F(9). Ha 3TOM no~roTOBHTenbHbie 
OnepaiJ.HH 3aKaH1.fHBaiOTeR, H Hal.fHHaeTeR 1.\HKnHl.feCKaR ne
pe~aqa eo~ep)KHMoro pa6oqero 6y4lepa no Kauany npRMoro 
~OeTyna K naMRTH 3BM B HHTep4!eiie ~nR H306pa)KeHHR Ha 
3Kpaue oeu.Hnnorpa4la. B Ka)I(~OM UHKJie nepe~aeTeR nonuaR 
~nHHa pa6o1.1ero 6y4lepa. O~HaKo UHKn MO)KeT 6b1Tb npepoau 
a n106oM MecTe npH noeTynneHHH curuana oT eoeToooro 
Kapau~ama. IlpH 3TOM a HHTep4leilee oeymeeTBnReTeR pe
)KHM ULS/5/. ~nR npooepKH noeTynneHHR eHruana oT coe
Toooro Kapau~ama noene Ka)K~oro U.HKna onpe~en.11eTe.11 

l.fHeno nepe~aHHbiX H3 6y4lepa enos e noMOIUbiO eooToeT
eTBYIOIUero Bb130Ba (I/O STATUS EXEC CALL/7/. B enyqae 
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o6uapy)KeHHJI eHruana OT eoeToaoro Kapau~ama Koop~H

uaTbl noene~ueii nepe~auuoii TOl.fKH 3anHebiBaiOTeR a eoo-
6o~HYIO qaeTb 6y4lepa IBUF. linaro~apJI 3TOMY ~auuaJI 
TOl.fKa 6y~eT BbiBO~HTbeJI Ha 3KpaH HeeKOnbKO pa3 3a O~HH 
UHKn, l.fTO npHBO~HT K yoenHl.feHHIO .llpKOeTH ee eBel.feHHJI. 
Iloene 3anHeH KOOp~HHaT OTMel.feHHOH TOl.fKH npOH3BO~HT· 
eR c6poc TpHrrepa 6nOKHpOBKH Q H Hal.fHHaeTeR HOBbiH 
UHKn. 

l.J.HKnHl.feeKaJI nepe~aqa 3aKaH1.fHaaeTCR no eHruany auew
uero npepbiBaHHR, KOTOpbiM MO)KeT eny)KHTb, uanpHMep, 
eHruan L e KaKHX- JIH6o 6noKoB B KapKaee, H~eHTH41H-
1.\HpyeMbiX B no~nporpaMMe. 3aTeM KOOp~HHaTbl TOl.feK, 
OTMel.feHHbiX eaeTOBbiM KapaH~aWOM, nepe~aiOTeJI B oeHOB· 
HyiO nporpaMMY C nOMOII.\biO oenoMoraTenbHOrO MaeeHBa 
LAST. Ha 3TOM pa6oTa no~nporpaMMbl OSK 3aKaH1.fHBaeT

CJI. 06paiUeHHe K no~nporpaMMe OSK H3 oeuoouoii npo
rpaMMbl BblrnJI~HT ene~yiOIUHM o6pa3oM: CALL OSK (NBUF, 
LENB, NB , LEN , NST, LAST). 

IlporpaMMa DISPL npe~Ha3Ha1.feua ~nR H3o6pa)l(eHHR 
HH4!0pMaUHH, npe~oapHTenbHO 3anHeaHHOH Ha MarHHTHOM 
~eKe. Oua HcnoJib3yeT no~nporpaMMbl OSK H VT340 
Iloene~HRR o6eene1.fHoaeT ~ononHHTenbHble B03MO)KHOeTH 
pa6oTbl c an4!aoHTHo-uH41POBbiM ~HenneeM BT-340, eoe~H
ueHHbiM c KapKaeoM KAMAK qepe3 HHTepllleiie Kif oto/8/. 

YnpoiUeHHaJI 6noK·exeMa anropHTMa nporpaMMbl DISPL 
noKa3aua ua puc. 3. Buaqane e noMOII.\biO KnaoHaTypbi ~Hen
neR BT-340 3a~a10TeR Koop~HHaTbi MaeeHBa HH4!opMaU.HH, 
HaXO~RIUeroeR Ha MarHHTHOM ~HeKe /TpeK H eeKTOpj, 
KOTOpbiH nepeHOeHTeJI B onepaTHBHYIO naMJITb, H 3aTeM 
yKa3biBaiOTeR uaqanbHbiH a~pee H ~nHHa H3o6pa)KaeMoro 
yqacTKa ab16pauuoro MaccHoa. ~anee Bbl3biBaeTeJI no~

nporpaMMa OSK, B KOTopyiO ooo~RTeJI 3a~aHHble napa
MeTpbl, H Hal.fHHaeTeR nepe~aqa HH4!opMaUHH ~nJI H306pa
)KeHHJI ua 3Kpaue oeu.Hnnorpa4!a, a TaK)Ke ee pa3MeTKa e 
noMOII.\biO eoeToooro Kapau~awa. 

Ilepe~aqa 3aKaH1.fHBaeTeJI no eHruany L e HHTepllleil
ea Kif 010, T .e. npH Ha)KaTHH n106oil KnaoHmH ~HenneJI 
BT- 340. Koop~HHaTbl Tol.feK, OTMel.feHHblx eoeTOBbiM Kapau
~awoM, nepe~aiOTeJI a oeuoouy10 nporpaMMY DISPL., a 
3aTeM BbiBO~JITeJI ua 3Kpau ~HenneJI BT-340 H 3anHeblaa
IOTeJI Ha MarHHTHbiH ~HeK. 
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VT340 

VT340 

3AAAH1!1E KOOPAlAHAT 

HA MArHvtTHOM AvtCKE" 
t-----1 1i1 4TE"H1!1E" MACCvtBA 

3AAAHI!1E" HA~AAbHOrO 

AAPfCA lA AAIAHbl 

vt306PA>K. Y4ACTKA 
MACCIABA 

06MEH nAPAMETPAMI!1 

lot vt306PA>K. Bbi6PAHH0f0 

Y4ACTKA MACCIABA ~ 

H 8biBOA KOOPA. OTME~. 
V T 340 T04[1< HA AvtCnAE~ 

BT- 340 1!1 MAfH.AvtCK 

HET 

OSK 

Puc. 3. Ynpou,eHHaJI 6AoK- cxeMa aAzopu•Ma 

npozpaMMW DISPL. 

OnucaHHas cucTeMa ucnonb30Banacb B 3KcnepHMeHTe 

llO HCCne,IJ.OBaHHIO B3aHMO,IJ.eBCTBHH llHOHOB C H,IJ.paMH renHH 

,IJ.nH BbiBO,IJ.a Ha 3KpaH OCIJ;Hnnorpa$a KpHBbiX 3a,IJ.ep>KaHHbiX 

cosna,IJ.eHHB, aMnnHTY.IJ.HbiX cneKTpOB H ,IJ.pyroB: rpa$uqec

KOB HH$OpMaiJ;HH /9/, 

B 3aKnroqeHHe aBTOpbl Bblpa>KaiOT 6naro,IJ.apHOCTb 

C.B.Me,IJ.Be.D.IO 3a none3Hble o6cy>K,IJ.eHHH. 
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