
A ... 618 Pll - 8494 

X .,l~opyx , <fl .B.JieBqaHOBCKMH, c .napaCKMBeCKY' 
B .H.OpuxoAhKO, 3.Xo<P<t>MaH 

I I -' ( 
rPA<flHqECKHH ~HCOJIEH HA 3AOOMHHAIDmEA 
3JIEKTPOHHO-JIYqEBOH TPYBKE 



be,l{HHeHHOrO HHCTHTyTa .H,nepHbiX 

CCJie,l{OBaHHH 

I 06'be,ll;HHeHHOro HHCTHTyTa H.ll;epHbiX 

lTCH CaMOCTOHTeJibHbiMH ny6JIHKallHHMH. 

JHH co CT. 4 Y cTaBa O:H:.H:H:. 0TJIH"'He 

.KJDO"'aeTCH B TOM, "'TO TeKCT npenpHHTa 

Hay"!HOM )l(ypHaJie 

nocne.JJ;· 

npe.JJ;cTaBneH 

BepxHeM 

Pll - 8494 

X.~opyx, ~.B.nesqaHOBCKHH, c.napaCKHBeCKy, 
B J1.0pHXOAbKO, 3 .Xo<P<PMaH 

rPA~HqECKHM ~HcnnEM HA 3AOOMHHAIDWEM 

3.JIEKTPOHHO-nYqEBOM TPYBKE 

Hanpa&'lt'HO B nra 

f~f:~:..;.J!;~ • .icHil!>l~ I.C:teTP"'1')T 

. r ~-;~HHX m;t:i::.}.ls:::am;a 
6HGJ~HOTEKA 



llopyx X., JleB'I8HOBCKHH <P.B., napaCKHBeCKY C., 
npHXOAbKO B.l1., Xo«P$MaH 3. 

Pll - 8494 

fpa~H'IeCKHH AHCITnell: Ha 38ITOMHHa~mell: 3neKTpOHHO-ny'IeBOH 

Tpy6Ke 

B pa6oTe conepMHTCH Kp8TKOe OITHC8HHe rpa~H'IeCKOPO AHCITneH H8 38ITO 

MHHa~mell: 3neKTpOHHO-ny'IeBOH Tpy6Ke, paCCMOTpeHbl OCHOBHbie peMHMbl pa6o 

Tbl, ~OpM8Tbl rpa~H'IeCKHX KOM8HA H CXeMbl COITpHM9HHH AHCITneH C Manoll: 

3BM M- 6000. 

OpenpMHT 061.e,llJIHeaHoro MHCTMTyTa .R~epllblx MCCJie~oB8HIII. 

,llyOaa, 197 4 

Doruch H., Levchanovsky F.V., 
Paraskivesku S., Prikhodko V.I., 
Hoffman Z. 

Pll - 8494 

Graphic Display Using Storage Cathode-Ray Tube 

A short description of the graphic display using 
storage cathode-ray tube is given. The basic modes of 
operation, the format of graphic commands and interface 
between display and mini-computer M-6000 are described. 

Preprint. Joint Institute for Nuelear Research. 

Dubna, 1974 

rparl!aqeCKHH AHCnneB: Ha 3aTIOMBHaiOI.QeH 3lleKTPOHHO
nyqeBOH Tpy6Ke npeAHa3Ha'leH AllH onepaTHBHOH BH3yanbHOH 
CBH3B qenoBeKa H 3BM Ha BCeX 3Tanax npoBeAeHBH COBpe
MeHHOrO rl!B3B'leCKOrO 3KCnepaMeHTa, Ha'lHHaH OT ero nna
HBpOBaHBH B KOH'laH o6pa60TKOH nony'leHHblX AaHHblX. llpaK
TB'leCKB HeorpaHB'leHHaH BHrl!opMaUHOHHaH eMKOCTb, BblCO
KOe KaqecTao B3o6pa)l(eHHH, xopornee cornacoaauue c Tene
rl!OHHblMB llHHHHMB CBH3H,OTCyTCTBHe npo6neMbl pereHepaUHH 
B306pa)l(eHBH B cpaBHHTellbHO HH3KaH CTOHMOCTb AHCllneeB 
Ha 3allOMBHaiOI.QBX 3.ll.T. o6ycnOBHllH BX lliHpOKOe pacnpOCT
paHeHHe B 3apy6e)I(HblX na6opa TOpBHX. 

Pa3pa6oTKa rparl!aqecKoro AHcnnex ua JanoMHHaiOI.Qeu 
Tpy6Ke B JIBT A OHRH 6blna Jaaeprneua B HIOHe 1972 roAa, 
H C 3TOro apeMeHH AHClllleB HaXOAHTCH B llOCTOHHHOH 3KCll
nyaTauuu ua 3BM M -6000,noKa3blBax npu 3TOM BbiC7friO 
3rllrl!eKTBBHOCTb npH perneHHH 3aAaq pa3llH'lHblX KllaCCOB . ' . 

B cocTaB rparl!uqecKoro .IJ.Hcnnex BXOAHT cneAyiOI.QHe 
OCHOBHble 6nOKH: 

- HHAHKa TOp Ha 3allOMHHaiOI.QeH 3 .ll. T.; 
- reHepaTop CHMBOllOB; 
- reuepaTop aeKTopoa; 

- ycTpOBCTBa BBOAa HHrl!opMaUHH OT qenoBeKa B 3BM 

/KnaBBaTypa, KOOPAHHaTHbm pbl'lar/A)I(OHCTHK/,Koop
AHHaTHbiB map /TpeK6on/ /; 

- KOOpABHa THble perHCTpbl- C'leT'lHKH ; 
- uurl!po-auanoroBbie npeo6pa3oBaTenu; 
- KOHTponnep. 
linoK-cxeMa cacTeMbl npeACTaaneua ua puc. 1, 3Aecb )l(e 

llOKa3aHbl OCHOBHble riiYHKUBOHallbHble 6nOKH KOHTponnepa. 
YToni.QeHHbiMH nBHBJI.MB ua cxeMe yKa3aHbi uurl!opMaUBOHHble 
MarBCTpanB, a TOHKHMH llBHBHMH - OCHOBHble Me)l(6llO'lHble 
CBH3B. )J,ucnneB: noAKlliO'leH K ManoB: 3BM M-6000 qepe3 

CTaHAapTHble BHTeprl!eHCHble KapTbl - AYlllleKCHble perBCTpbl 
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I ,D;P I. U.ABH B3 HBX ucno11L3yeTcx ,Ami BLIAa'IH uu¢opMauuu 

B3 3BM a KOHTp01111ep ,ABCn11ex, ,Apyroii - ,A11H npueMa uu

¢opMaUBB OT onepaTopa B 3BM qepe3 ycTpOHCTBa BBO,Aa. 

KouTpo1111ep, ycTpoiicTaa aaona, reuepaTopw CHMBo11oa 

B BCKTOpOB H ,ApyrBe 6110KB ,ABCll11CH MOryT pa6oTaTh C HH

,ABKaTopaMB Ha mo6wx 3.11.T. J1H,AHKaTOpbl Ha 3allOMHHalOJ.UHX 

Tpy6KaX BMCIOT pxn CllCUHtPH'ICCKHX OC06eHHOCTeH, ll03TOMY 

paCCMOTpBM HCCK011bKO llO,Ap06Hee CaM BHAHKaTOp H pe)KHMbl 

ero pa6oTLI. 

I . HH~HKA TOP 

AaTopaMH pa3pa6oTaHLI ,ABe Mone11u rpa¢uqecKHX nuc

ll11CCB, pa311H'IalOJ.UHXCH llO THllY HCll011b3YCMOH B HHAHKaTope 

3allOMHHalOJ.UCH 3.11.T. B OAHOM H3 HHX HCll011b3YCTCH 6u

CTa6H11bHaH 6ecceTO'IHaH 3 .11. T., a npyroM - Tpy6Ka c ce

TO'IHWM llOTCHUHa110HOCHTC11CM / l. 2 / 

B ,Aauuoil pa6oTe paccMaTpuaaeTcx HH.AHKaTop ua 6u

cTa6H11LHOH 3allOMHHalOJ.UCH 3.11. T. C CCTO"'HbiM llOTCHli,HaJlO

HOCHTC11CM /nuaMeTp 3KpaHa - 31 CM; CHCTCMa OTKJlOHCHHH 

H ¢oKyCHpOBKH - :J11CKTpOMarHHTHaH; CKOpOCTb 3allHCH 

4 MM/MKCeK; BpCMH COXpaHCHHH H306pa)I(CHHH - 6o11ee 

30 MUll npH ll011HOH HpKOCTH; BpCMH CTHpaHHH - 0,2 Cl'K; 

HpKOCTb - OK0110 100 HUIII; KOHTpaCT - 10 : 1/. 

11H,AHKaTOp MO)I(CT pa6oTaTb B HCCK011bKHX pC)I(HMaX: 

a/ Pe)I(HM BH,AHMOrO H306pa)I(CHHH /BH/. 3TO OCHOBHOH 

pe)I(HM pa60Tbl, npH KOTOpOM H306pa)I(CHHe BOCllpOH3BOAHTCH 

C ll011HOH HpKOCTblO. 

6/ Pe)I(HM cKpbiToro H3o6pa)l(eHHH /CH/. B JTOT pe)I(HM 

HHAHKaTOp aBTOMaTH"'CCKH nepeK1110"1aeTCH llOC11C 60 CeK 

pa6oTbi a pe)I(HMe BH nyTeM nepuo,Au"!ecKoro JanupaHHH MO

.AY11HTOpa BOCllpOH3BOAHJ.UCrO npO)I(('KTOpa. 5J.pKOCTb npH 3TOM 

cymecTaeHHO yMeHblllaeTcx. Pe)I(HM CH aaeneH c JJ.C11LIO yae-

11H'ICHHH CpOKa C11y)l(6hl 3.11. T. H YBC11H'ICHHH BpCMCHH COXpa

HCHHH B306pa)KCHHH ,AO HCCK011hKHX 'laCOB H na)Ke CYTOK. 

a/ CTupaHHe 3anucaHHoro H3o6pa)KeHHH. 

r/ 0cUH1111orpa¢uqecKHH pe)KHM. B 3TOM pe)KHMe H3o-

6pa)Keuue He JanoMHHaeTcx Ha MHllleHH 3 .11. T. H n11x ero 

no,A,Aep)KaHHH Tpe6yeTcx pereHepauux. 
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Puc. 2. TecmoeaR KapmuHKa OAR npoeepKu UHOUKamopa e ae-
1IIOHOMHOM peJICUMe. 

.n;/ YKa3auue nono)KeHuJI nyqa u ero nepeMell(euue 6e3 
3anoMuuauug ua !}lone 3anucauuoro H3o6pa)KeHHJI. 

lfH,D;HKa TOp BblllOJIHeH B BH,D;e aBTOHOMHOrO 6JIOKa H BKJIIO
qaeT B ce6JI HCTO"'HHKH llHTaHHJI 3 .JI. T. H 3JieKTpOHHbiX 6JIOKOB, 
OTKJIOHJIIO~He YCHJIHTeJIH, CXeMbl ,li;HHaMHl.feCKOH i}JOKYCHpOBKH 
nyqa H CXeMbl KOppeKIJ,HH reoMeTpHl.feCKHX HCKa)KeHHH /TOKH 
B i}JOKYCHpyro~eii H OTKJIOHJIIOII(HX KaTyWKax KOppeKTHPYIOTCJI 
B 3aBHCHMOCTH OT yrna OTKJIOHeHHJI nyqaj, CXeMbl ynpaBJie-
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HHJI pC)KHMaMH pa60Tbl 3.JI. T ., "reuepaTOp KOHTpaCTa", 
TecT-reuepaTop ,li;JIJI llpOBepKH HH,li;HKaTopa aBTOHOMHO OT 

3BM /ua 3Kpaue uu,n;uKaTopa reuepupyeTcJI cnupanL, Mo.n;y
nupoBaHHaJI CHHYCOH,li;OH /puc. 2/, nyTeM no,n;aqu Ha OTKJIOHJIIO
II(He ycunuTenu X H Y c,n;BHHYTbiX no l}la3e 3aTyxaroii(Hx 
CHHYCOH,D;aJibHbiX KOJie6auuii/. MaKCHMaJibHOe BpeMJI OTKJIO
HeHHJI Jiyqa B JI106y10 TO"'KY 3Kpaua - 50 MKCeK . 

II . OCHOBHh/E PE)J(HMbl PAEOThl FPAtPHqECKOFO 
,4HCIIJIEJI 

06MeH HHI}JOpMaiJ,Heii Me)K,D;y 3BM H KOHTpOJIJiepoM ,D;Hc
riJieJI OCy~eCTBJIJieTCJI qepe3 BXO,D;HOH H BbiXO,D;HOH 16-pa3-
pJI,D;Hble perucTpbl. Pa6oToii KOHTponnepa ynpaBJIJIIOT 6noK 
CHHXpOHH3aiJ,HH H ,D;eWHI}JpaTOp pe)KHMOB Ha OCHOBaHHH no
Jiyl.feHHbiX OT 3BM KOMaH,D; /npe,n;yCMOTpeHHbiX B nporpaMMe 
HJIH 3aHeCeHHbiX C llOMOII(biOKJiaBHaTypLI/. flo 3THM KOMaH,D;aM 
.n;ewul}lpaTop npoH3BO,D;HT ueo6xo.n;HMble nepeKJII01.feHH11 
B KOHTpOJIJiepe, aKTHBHpyeT COOTBeTCTBYIOII(He MarHCTpaJIH 
H o6ecnequaaeT pa6oTy .n;ucnne11 B cne.n;yiO~ux pe)KHMax. 

1. PeJtCUM mo'leK. B 3TOM pe)KHMe H3o6pa)Keuue ua 3Kpaue 
,li;HCUJieJI CTpOHTCJI H3 OT,D;eJibHbiX TOl.feK, 3a,D;aHHbiX B a6co
JIIOTHbiX HJIH OTHOCHTeJibHbiX KOOp,D;HHa TaX. KOJIHl.JeCTBO a,n;
pecyeMbiX TOl.feK - 1024 X 1024. 

llpu pa6oTe B a6coJIIOTHbiX Koop,n;uua Tax Ko,n; Koop,n;uua TLI 
X( Y )nepe,n;aeTCJI 1.Jepe3 perucTp nepe3anucu u cyMMaTop 
B Koop.n;uuaTHblii perucTp- Cl.JeTl.JHK. MarucTpanu "perucTp 
.t\ \(A Y) - cyMMaTop" H "perucTp-cl.JeTl.JHK - perucTp 
nepe3anucu" a 3TOM cnyl.Jae 3aKpb1Tbl. llpu uanuquu npH3HaKa 
"OTHOCHTeJILHble KOOp,D;HHaTbl" 3TH MarHCTpaJIH OTKpbiTbl H 
cTapoe co.n;ep)KHMoe perucTpa- cl.JeTl.JHKa anre6pau~IeCKH 

CKJia,D;biBaeTcJI c npupa~eHHJIMH ± \ X ( ± ;\ Y ) u .n;anee npe
o6pa3yeTcJI npu noMo~u QAll B auanoroBLiii curuan .n;n11 
OTKJIOHeHHJI Jiyl.Ja B 3a,D;aHHYIO TO"'KY. fiO,D;CBeT TO"'KH OCyll(e
CTBnJieTCJI nocne 3aaepweuu11 nepexo,n;ublx npou.eccoa B oT
KJIOHJIIOII(eii CHCTeMe /3TOT MOMeHT onpe,n;eJIJieTCJI KOMna
paTOpOM/. 

2. PeJICUM CUMBOAOB. Ha OCHOBe CeMHpa3pJI,D;HbiX KO,D;OB, 
nocTynaroii(Hx H3 3BM,reuepaTop CHMBOJIOB ;rc; o6ecne-
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'IHBaeT noCTpOeHHe 6yKBeHHO -ll,H<lJpOBhiX H CJiy)l(efiHhiX 3Ha

KOB, CHJIY3Thl KOTOphiX H306pa)l(aiOTCfl Ha 3KpaHe B BH,D,e 

TO"'eK,cooTaeTCTBeHHO pacnoJIO)I(eHHhiX BHYTPH o6pa3yiDII.J,eii 

Ma TpHll,hl 5 X 7 TO'IeK. KoJIH"'eCTBO CHMBOJIOB B Ha6ope -

64, KO,D,HpOBKa COOTBeTCTByeT CTaH,D,apTy \SCII. 

OcHOBHhiM 3JieMeHTOM rc flBJifleTCfl noCTOflHHOe 3ano

MHHaiOII.J,ee ycTpoiicTBO /II3Y I, B KOTopoM "JaiiiHTa" <lJopMa 

CHMBOJIOB. B Ka"'eCTBe II3Y HcnoJILJyeTCfl 6oJILIIIaH HHTe

rpaJILHafl cxeMa ua MOil- cTpyKTypax. BLI6opKa H3 II3Y 

no KO.D.Y CHMBOJia OCyll.J,eCTBJIHeTCfl cnel.J,HaJihHhiMH CXeMaMH, 

o6ecne'IHBaiOII.J,HMH nOCJie,D,OBaTeJihHOe H3BJie"'eHHe H3 naMflTH 

nflTH CTOJI61.J,OB no 7 6HT /pfl,D,OB/ B Ka)I(,D,OM. Ilo Cyll.J,eCTBY, 

B naMflTH JanHCaHa HH<lJOpMal.J,Hfl 0 CHrHaJie no,D,CBeTa Ka)I(,D,OH 

H3 TO"'eK MHKpopacTpa, KOTOphiH reuepHpyeTCH CHHXpOHHO 

C Bhi60pKOH B 6JIOKe pa3BepTKH rC npH nOMOII.J,H .D.BYX 

C"'eT"'HKOB H CBfl3aHHhiX C HHMH ll,H<lJpo-aHaJIOrOBhiX npe

o6pa30Ba Teneii X· H Y '/ cHrHaJILI X 'H Y 'cyMMHPYIDTCH c oc

HOBHhiMH OTKJIOHHIOII.J,HMH CHrHaJiaMH \ H \ , onpe,D,eJIHIOII.J,HMH 

nOJIO)I(eHHe CHMBOJia mi 3KpaHe ,D,HCnJiefl/. 

MaKCHMaJILHO B03MO)I(HaH TaKTOBafl qacToTa onpoca 

ll3Y - 3 MF1.1, cne.noaaTeJILHO, MHKpopacTp MO)I(HO reuepH

poaaTh 3a 10 MKCeK /6e3 JanOMHHaHHH/, O,D,HaKO peaJihHOe 

cpe.nuee apeMfl nocTpoeHHfl o.nuoro CHMBona ua 3Kpaue 

JanOMHHaiOII.J,eH 3 .JI. T. COCTaBJifleT OKOJIO 300 MKCeK. 
lfMeeTCfl B03MO)I(HOCTh nocTpoeHHH CHMBOJIOB .D.BYX pa3-

MepOB /pa3Mep CHMBOJia onpe,D,eJIHeTCH cnel.J,HaJihHhiM npH-

3HaKOM "MaciiiTa6"/. Ha 3Kpaue pa3Mell.J,aiOTCH 2048 CHMBo

JIOB MaJIOrO pa3Mepa /32 CTpOKH no 64 CHMBOJia/ HJIH 512 
CHMBOJIOB 60JihiiiOrO pa3Mepa /16 X 32/. llepeXO,D, Ha CJie,D,yiO

ll.J,YIO CTpOKY H CMell.J,eHHe Jiyqa B CJie,D,yiOII.J,YIO n03Hl.J,HIO 

npOHCXO,D,flT aBTOMaTH"'eCKH. ll03Hl.J,Hfl CJie,D,yiOII.J,ero CHMBOJia 

yKa3LIBaeTCfl cneuHaJILHhiM MapKepoM /reuepHpyeTcfl non

HhiH Mepll,aiOII.J,HH MHKpopaCTp 6e3 JanOMHHaHHH Ha MHIIIeHH 

Tpy6KH/. 

lf3MeHeHHe pe)I(HMOB pafiOThl HH,D,HKaTopa, ,l],)I(OHCTHKa 

/TpeK60Jia/ H KOOJl,D,HHaTHhiX perHCTpoB-C'IeT"'HKOB, a TaK)I(e 

ynpaBJieHHe nOJIO)I(eHHeM Jiyqa Ha 3KpaHe OCyll.J,eCTBJIHIOTCfl 

B pe)I(HMe CHMBOJIOB npH noMOII.J,H dJyHKI.J,HOHaJihHhiX KO.D.OB. 

B JaBHCHMOCTH OT npHHflToro Ko.na .neiiiH<lJpaTop <l>YHKI.J,HH 

HHHI.J,HHpyeT pa6oTy COOTBeTCTBYIOII.J,HX ycTpOHCTB B 3a,D,aHHOM 
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pe)I(HMe. Bcero B CHCTeMe HCnOJih3yeTCfl 18 <lJyHKI.J,HOHaJihHhiX 

KO,D,OB. 

3. PeJKUM 6eKmopo6. 11.3 3BM nocTynaiOT B OT,D,eJihHhiX 

cnoaax cocTaBJifliOII.J,He BeKTopa ( ± l~ X, ± L\ y) H reuepaTop 

BeKTOpOB /rB/ Bhi"'ep"'HBaeT Ha 3KpaHe npflMhie JIHHHH 

npoH3BOJihHOH .D.JIHHhl H uanpaaneHHfl. Koop.nHua Thi Ha"'aJILHOH 

TO"'KH X, Y 3a,D,aiOTCfl O,D,HH pa3 ,D,Jlfl Ka)I(,D,OH OT,D,eJihHOH l.J,e

nO'IKH BeKTOpOB. llpHHI.J,Hn pa60Thl rB OCHOBaH Ha ,D,HCKpeT

HOH JIHHeHHOH HHTepnoJIHI.J,HH npHpall.J,eHHH no .D.BYM KOOp,D,HHa

TaM H JaKJIIO'IaeTCfl B npeo6paJoBaHHH 3Hal.feHHH ± L\ X H 

± _\ Y B nponopuHouaJILHLie H paauoMepuo pacnpe.neneu

Hhle BO BpeMeHH nocJie,D,OBaTeJihHOCTH HMnyJihCOB, nocTynaiO

ll.J,HX Ha C"'eTHhie BXOllhl peBepCHBHhlX perHCTpOB- C"'eT"'HKOB. 

CHHXpOHHO C no,D,a"'eH OTKJIOHfllOII.J,HX CHrHaJIOB B HH,D,HKaTOp 

nocTynaiOT HMnynLChl no.ncaeTa. CKopocTh HHTepnoJifll.J,HH 

onpe.nenHeTCH qacToToii Ja,D,aiOII.J,ero reuepaTopa, H B npHH

ll,Hne HCnOJih3yeMhie CXeMhl ,D,OnyCKaiOT pa6oTy CO CKOpOCThiO 

10 mot.teK/MKceK. O.nuaKo npH pa6oTe c JanoMHHaiOII.J,eii 

Tpy6KOH CKOpOCTh CHH)I(aeTCfl 6onee l.feM Ha nopfl,D,OK. 

BoJMO)I(Hhi cne.nyiDII.J,He MO.D.H<l>HKal.J,HH pe)I(HMa BeKTopoa: 

- Bhi"'ep"'HBaHHe cnnoiiiHoii HJIH IIITpHxoaoii JIHHHH; 

- B03Bpa T B HCXO.D.HYIO TO"'KY nocJie Bhl'lep'IHBaHHfl BeKTO-

pa /.D.Jifl pHCOBaHHfl <lJHryp THna Beepa/; 

- "rpa<lJHKH" - ,l],Jlfl H306pa)l(eHHfl JIOMaHhiX JIHHHH C no

CTOflHHhiMH npHpall.J,eHHflMH no O,D,HOH OCH H nepeMeHHhl

MH no ,D,pyroii OCH /KyCO"'HO- JIHHeHHafl annpOKCHMal.J,Hfl, 

rHCTOrpaMMhi/; 

- nepe.naqa a6coJIIOTHhiX Koop.nHHaT .D.Jifl BhiBo.na nyqa 

B 3a,D,aHHYIO TO'IKy; 

- Bhl'lep'IHBaHHe JIHHHH 6e3 nO,D,CBeTa. 

4. PeJICUM MaAbiX 6eKmopo6. reuepaTop BeKTOpOB Bhl"'ep

'IHBaeT KOpOTKHe JIHHHH /He 6onee 64 e,D,HHHI.J, pacTpa/, 

npH"'eM B O,D,HOM MaiiiHHHOM CJIOBe nepe,D,aiOTCfl KOOp,D,HHaThl 

.D.BYX COCTaBJifliOII.J,HX BeKTOpa. 

S.PeJKuM 66ooa 6 3BM aA{/ja6U11lHO-l#Ut/Jpo6ou uH(JopMat~uu 
U t/JYHKI.IUOHaAbHbiX 1<0006 OCyll.J,eCTBJifleTCfl npH nOMOII.J,H KJia

BHaTyphl. CeMHpa3pfl,D,Hhle KO,D,hl CHMBO,D,OB H <lJyHKI.J,HH qepe3 

KOMMyTaTop MarHcTpaJIH KM -4 nocTynaiOT ua Bhlxo.nuoii 

perHCTp KOHTpOJIJiepa H ,D,aJiee nepe,D,aiOTCfl B 3BM qepe3 

,D,ynneKCHhiH perHCTp )l;P- 2. 
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6. PeJICUM 8800a zpafPU'IeCKOU UHfPOpMaijUU. )J;nx BBO,IJ.a 

rpa~HqeCKOH HH~OpMaUHH MO~eT 6LITL HCITOHL30BaHO O,IJ.HO 

H3 .D.BYX ycTpOHCTB: ,IJ.~OHCTHK /)J;C/ HHH TpeK6on /Tii/, 

KOTOpLie COBepweHHO O,IJ.HHaKOBLIM o6pa30M ITO,IJ.KnroqaiDTCJI 

K KOHTponnepy /Ha cqeTHLie BXO,IJ.hl peaepCHBHLIX perHCTpOB· 

cqeTqHKOB/, HO HMeiDT OTnHqHJI B KOHCTpyKUHH H npHHUHITe 

,IJ.eHCTBHJI. 

)fJICOUCRUK npe,D.CTaBnJleT C060H YCTpOHCTBO, B KOTOpOM 

pLiqar nepeMe~QaeTcx BHYTPH 3aMKHyToro npxMoyronLHHKa. 

llono~eHHe phlqara OTHOCHTenLHO CTOpOH ITPJIMOyronLHHKa 

O,IJ.H03HaqHo COOTBeTCTByeT nono~eHHID TOqKH nepeceqeHHJI 

.D.BYX B3aHMHO nepneH,IJ.HKynJlpHLIX nHHHH Ha 3KpaHe ,IJ.HCnneJI 

/3TH nHHHH 3a,IJ.aiOTCJI reHepaTopoM )J;C H He 3anoMHHaiDTCJI 

Ha 3KpaHe/. 

TpeK60A - ycTpOHCTBO B BH,IJ.e BLICTynaiDJ.Uero Ha,IJ. no

BepXHOCTLIO wapa, HMeiDIQero ,IJ.Be CTeneHH CB060,IJ.hl H CBJI· 

3aHHoro c .D.BYMJI npeo6pa3oBaTenJIMH yron-KO.D. /ToqHee, 

He TOHLKO yron, HO H qHcno o6opOTOB/. BpaJ.UeHHe wapa BO

Kpyr .D.BYX B3aHMHO nepneH,IJ.HKynJlpHLIX OCeH COOTBeTCTByeT 

nHHeHHLIM nepeMeiUeHHJIM MapKepa no 3KpaHy /HopManLHo 

He 3anoMHHaeMaJI MepuaiOIQaJI ToqKa/. 

llpH pa6oTe o60HX ycTpOHCTB 3BM B nro6oH MOMeHT 

.D.OCTYITHLI KOOP.D.HHaTLI MapKepa /TpeK6on/ HnH ueuTpa 

nepeceqeHHJI nHHHH /.D.~OHCTHK/. lloCKOHLKy 3TH ycTpOHCTBa 

HMeiOT BXO,IJ. Henocpe,IJ.CTBeHHO Ha KOOp,D.HHaTHLie perHCTpLI· 

cqeTqHKH, TO TaKHM o6pa30M MO~O yKa3aTL H BBeCTH B 

3BM ni06YIO H3 1024 X 1024a,D.pecyeMLIX ToqeK, H306pa~eu

HLIX Ha 3KpaHe /pe~HM yKa3aHHJI/ HnH BHOBL BBO,IJ.HMLIX 

/pe~HM BBO.D.a/. B03MO~eH TaK~e pe~HM pHCOBaHHJI, B KOTO

pOM cne,IJ. nepeMeiUaiOJ.UHXCJI nepeKpecTHJI HnH MapKepa 3ano

MHHaeTcx Ha 3KpaHe. 

III . tl>OPMATbl FPA<PHlJECKHX KOMAH)f 

B CHCTeMe HCITOHL3YIDTCJI ,IJ.Ba THITa rpa~HqecKHX KOMaH,IJ.: 

T .H. ynpaBnJIIOIUHe H HHcbopMaUHOHHLie cnoaa. B ynpaanJIIOI.UeM 

cnoae 3a,IJ.aeTCJI pe~HM pa6oTLI .D.Hcnnex, a Ta~e co,IJ.ep~TCJI 

HH~OpMaQHJI 0 B03MO~HLIX MO,IJ.H~HKaQHJIX pa60TLI jypOBeHL 

JlpKOCTH, 3anpeT npepLIBaHHJI, MepuaHHe, THIT HHHHH, Mac-
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Puc. 3. IlpuMepbl U3o6paxeHuu, noAy'-leHHbiX Ha 3KpaHe 
·zparflU'-IeCK020 OUCnAe.R: a/ 1110'-IKU /cnpaea 6UOeH Kypcop 
oxoucmuKa/, 6/ cuMeOAbl, e/ eeKmopbl. 

llocne nocTpoeHHH oqepe~Horo JneMeHTa H3o6pa~eHHH 
B 3BM llOChmaeTCH CHrHan rOTOBHOCTH rTl, yKa3LIBaiO~HH, 
qTo KOHTponnep roTOB K npueMy cne~yro~ero HHclJopMauuoH
Horo unu ynpaanHIOIUero cnoaa. llpu pa6oTe c Knaaua Typoii 
H ~~OHCTHKOM /TpeK60nOM/ clJopMHpyeTCH CHrHan rT2. 

liH~HKaTop BhlllOllHeH Ha TpaH3HCTOpax H HHTerpanLHhlX 
cxeMax. Bee ocTanLHLie6noKurpaclJuqecKoro~ucnneH/KoHT-
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ponnep, reaepaTopw, cxeMw ynpaBJJ.eHH.II, peracTpw u JJ.p./ 
swnonaeaw aa BHTerpanLHbiX TT JI MBKpocxeMax c ucnonL-
30BaHueM cxeM cpeJJ.Heii u 6onLwoii cTeneau BHTerpau,uu. 

Ha puc. 3a,6,B npuselJ,eHLI npuMepw B3o6paJKeauii, no
nyqeHHLIX aa 3Kpaae rpa4luqecxoro JJ.BcnneJI aa 3anoMBHaiO
llJ,eii 3.n. T. B pa3nHqHLIX pe)KBMaX pa60TLI. 

ABTOPLI 6naroJJ.ap.IIT A.A.Kapnosa 3a BHTepec K pa6oTe 
u none3HLie o6cy)KJJ.eHB.II, a TaK)Ke H.ll.Anexceesy u A.)l..llo
nLIHu,esa 3a llOMOllJ,L B HallBCaHBB TeCTOB H nporpaMM lJ.fl.ll 
nposepxu JJ.HcnneJI. 
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