
0~ -~ 91--

....;....._ -:----_-..1>,:!"~~ .. ·--~~..lt!:"-~:I'·· •. --

- II'. <J ::nK":::•-.t!\ ~:::tJr:· ... ;;'< ; 
i?~e::_) ,__ ~-~ .. ~:(~~;r''>!Y~~;,_~ : 

~~--~-; \ 
------ .. --..__ 

R.B.Bo6~ReBa, R.H.ropOAHHqesa, 
H.H.Re6eAeB, B.r.mHHos 

I rr (( r f 

DfibBAMHBHHbiM 
MHCTMTYT 
RABPHbiX 

MCCIBADB8HMM 

AYfiHa 

10-83-297 

CHCTEMA CPE~CTB ~nH fiPE~CTABREHHH 
rPA~HqECKOA HH~OPMAUHH 

HA BA3E KOMfiREKCA fiPOrPAMM rPA~OP 
HA 38M CM-4 

HanpaaneHo a OprKOMHTeT 
XVI I Bceco~3HoA wKonw no aaToMaTH3a~HH 
Hay4H~x HccneAoaaHHA /nanaHra, 23-29 MaH 
1983 roAa/ 

1983 



88EAEHHE 

8 nocneAH~e roA~ a OHRH cy~ecTaeHHO aospoc napK M~H~-38M. 8o 
acex na6opaTop~~x CAaHbl a 3KcnnyaTa~~~ ~ ycnewHo ~cnonb3Y~Tc~ 
M~H~-38M MEPA-60/30, CM-3, CM-4. 4~cno TaK~x 38M a OHRH a HacTo~
~ee BpeM~ COCTaBn~eT HeCKOnbKO AeC~TKOB. MaW~Hbl OCHa~eH~ 6onbW~M 
4~CnOM BHeWH~X ycTpO~CTB /sanoM~Ha~~ee ycTpO~CTBO /3Y/ Ha MarH~T
H~X A~CKax, 3Y Ha r~6KoM A~CKe, TepM~Hanbl, ne4aTa~~~e ycTpo~cT

aa, ~HTep~e~c KAMAK/ ~ AOCTaT04HO pa3B~To~ onepa~~OHHO~ c~cTeMo~ 
peanbHoro apeMeH~ /T~na RT-II ~n~ RSX-IIM/, BKn~4a~~e~ B ce6~ 
peAaKTOP~ TeKCTOB, TpaHcn~Top~ c MaKpoacceM6nepa, ~opTpaHa IV, 
nocTpo~Tenb saAa4, nporpaMMY An~ C03AaH~~ ~ BeAeH~~ 6~6n~oTeK 
noAnporpaMM. Oco6o cneAyeT OTMeT~Tb Han~4~e a KoMnneKcax CM 38M 
cpeACTB An~ pa6oT~ c annapaTypo~ a cTaHAapTe KAMAK, nosaon~~~x 

~cnonb30BaTb roToa~e ~n~ BHOBb pa3pa6oTaHH~e 6noK~ KaK An~ aaTo
MaT~sa~~~ ~~3~4eCKOrO 3Kcnep~MeHTa, TaK ~ An~ nOAKn~4eH~~ K 38M 
AOnonH~TenbHoro o60PYAOBaH~~ /rpa~~4eCK~x A~cnneea, nnoTTepoa, 
finOKOB MemMaW~HHO~ CB~3~ ~ Ap./. 

rpa~~4eCKOe npeACTaBneH~e ~H~OpMa~~~, nony4eHHO~ B 3KCnep~-
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MOmHOCT~ An~ Bbi~BneH~~ ~ccneAyeMbiX CB~3e~ ~ 3aKOHOMepHOCTe~. no3-
TOMY OTCYTCTB~e B nocTaBn~eM~X ce~4aC C~CTeMaX pa3B~T~X rpa~~-
4eCK~X cpeACTB O~~aeTC~ OCo6eHHO OCTpO. C APYrO~ CTOPOHbl, B 
OH.RH HaKonneH onbiT ~ w~poKo ~cnonbsyeTc~ Ha 38M 63CM-6 ~ CDC-
6500 KOMnneKC rpa~~4eCK~X nporpaMM Ha ~opTpaHe rPA~OP, paspa6o
TaHHbl~ a J.1nM AH CCCP /cM./l-2/ I. Han~caHHbl~ a ocHOBHOM Ha ~opTpa
He, rPA~OP He 3aB~C~T OT Maw~H ~ onepa~~OHH~X C~CTeM ~ Tpe6yeT 
nepepa6oTK~ HecKonbK~x nporpaMM H~mHero ypoBH~ np~ cMeHe rpa~~-
4ecKoro ycTpo~cTaa. 

8 HaCTO~~ee apeM~ rPA~OP pean~30BaH Ha CM-4 B 0TAene HOB~X 
MeTOAOB ycKopeH~~ OJ.1RH ~ MomeT pa6oTaTb c 4eTbiPbM~ rpa~~4ecK~M~ 

ycTpO~CTBaM~: ~BeTH~M MOH~TOpOM, rpa~~4eCK~M TepM~HanoM, nnoT
TepOM ~ rpa~~4eCKO~ ne4aTb~ /np~HTep-nnoTTep/. TexH~4eCK~e cpeA
CTBa, ~cnonb3YeMble An~ npeACTaaneH~~ rpa~~4ecKo~ ~H~OpMa~~~ ,on~

caH~ a nepao~ 4aCT~ 3To~ pa6oT~. BB~AY Taro, 4TO cnoao CM 38M 
COAepm~T 16 pa3p~AOB , noTpefioaanocb BHeCT~ ~3MeHeH~H B HeKo
TOpble anrop~TM~ ~ noAnporpaMM~ rPA~OPa. Oco6eHHocT~ pean~sa~~~ 
rPA~OPa Ha CM 38M on~caH~ BO BTOPO~ 4aCT~. 

8 6~6n~oTeKy rPA~OPa BKn~4eHbl ce~4aC 4 4aCT~ /eM. I 1/ I. 
4acTb I COAepm~T ocHOBH~e 3neMeHTbl ~ rpa~~K~ /ycTaHoB04Hble npo
rpaMM~, B~4ep4~BaH~e oKpymHocTe~, 3nn~ncoa, 4eT~pexyronbH~Koa, 

ace~ KOOPA~HaT, rpa~~KOB ~YHK~~~ ~ AP·/· 4acTb II nosaon~eT a~-
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~ep4HBaTb non~pH~e H norapH$MH4eCKHe OCH H B~nonH~Tb a$$HHH~e 
npeo6pa3oBaHH~ HaA rpa$H4ecKHMH o6oeKTaMH. 4acTb III COAepmHT 
noAnporpaMMbl, oco6eHHo YAD6H~e An~ npeAcTaeneHH~ 3KcnepHMeHTanb
H~x AaHH~x: nocTpoeHHe rHCTorpaMM; npH6nHmeHHe 3aBHCHMOCTeA 
MHOro4neHaMH /MeTOAOM HaHMeHbWHX KBaApaTOB/, P~AaMH $ypbe, MHO
ro4neHaMH 4e6biWeBa C nocneAYIOIJIHM Bbl4eP4HBaHHeM nony4eHHbiX KPHBbiX; 
crnamHBaHHe $YHK~HA C nOMOIJibiO nHHeAHoro $HnbTpa, cnnaAHOB H 
AP· 4aCTb IV npeAOCTaen~eT nporpaMMHble cpeACTBa An~ nepcneKTHe
Horo H306pameHH~ noeepXHOCTeA H npOCTpaHCTBeHHbiX KPHBbiX. 

B npHnO>KeHHH npHBeAeH CnHCOK OCHOBHbiX noAnporpaMM naKeTa 
CMrPA$0P H Hx AnHHa /e cnoeax CM-4/, KoTopbiA MomeT cnymHTb 
KpaTKHM cnpaB04HHKOM no rPA$0Py Ha CM-4. 

TEXHH4ECKHE CPEACTBA, HCnOllb3YEMWE Allft nPEACTABJlEHHft 
rPA$H4ECKO~ HH$0PMAUHH 

UeeTHoA MOHHTop 

B Ka4ecTee ~eeTHoro MOHHTopa Hcnonb3yeTc~ MC6RGB/SECAH /BHP/, 
nDAKnl04eHHbiA K CM-4 4epe3 HHTep~eAc ~BeTHoro TeneMOHHTopa KH-29, 
pa3pa6oTaHHbiA e llRn OHRH 131. HHTep$eAc o6ecne4HBaeT xpaHeHHe 
B 3anOMHHaiOUieM YCTpoACTBe H BbiBOA Ha 3KpaH H306pameHH~, COAepma
IJiero AD 512x256 T04eK, KamAa~ H3 KOTOPbiX MomeT npHHHMaTb OAHH 
H3 8 ~BeToe H HMeeT WHPHHY 1 M. An~ ynpaeneHH~ KpeAToM KAMAK 
Lo1CnO.nb~YP.TC:R KOHT!""nnP!" TIAn;::a 1 n/=. _ln~P ~ P(_)!_(l~ / ~ 0'5~C!:~'~~~~=~!!,!•·u~ ~~
MeH HH$DPMa~HeA c CM-4 no nporpaMMHOMY KaHany. HHTep$eAc HMeey 
reHepaTOp 96 an$aBHTHO-~H$POBbiX 3HaKOB H 32 cne~HanbHbiX rpa$H-
4eCKHX CHMBOnOB. 3anHCb rpa$H4eCKOA HH$OpMa~HH npOH3BOAHTC~ no 
T04KaM. MHHHManbHOe epeM~ 3anHCH COCTaen~~T 0,64 MKC An~ T04KH 
H 210 MKC An~ 3HaKa. 

YnpaeneHHe HHTep$eAcoM npoH3BDAHTC~ c MarHcTpanH cneAYIOIJIHMH 
KOMaHAaMH: 

NA(O)F(8) 
NA(O)F ( 16) 

NA(I )F (16) 

NA(O)F(24) 
NA(O)F(26) 

- npoeepKa cHrHana L 
- 3anHCb KOOPAHHaT~ Y H cnyme6-

HOA HH$opMa~HH /HHH~HanH3a~H~/ 
- 3anHCb KOOPAHHaTbl X H KOAa 3HaKa, 

c6poc CHrHana L 
- 6noKHpoeKa cHrHana L 
- pa36noKHpoeKa cHrHana L 

rpa$OnOCTpOHTenb 

Q=L 

Q=l 

Q=l 
Q=O 
Q=O 

B Ka4eCTBe rpa$OnOCTpOHTen~ HCnonb3yeTC~ ABYXKOOPAHHaTH~A 
aHanoroBbiA nnOTTep $HPMbl "BRYANS" /MomeT 6b1Tb HCnonb30BaH n106oA 
aHanorOBbiA nnOTTep, HanpHMep, COBeTCKHA ABYXKOOPAHHaTHbiA CaMo
nHCe~ H306/. Pa3Mep rpa$H4ecKoro non~ 38x28 cM2 . nnoTTep noAKni0-
4eH K 3BM 4epe3 HHTep$eAc, B KOTOPOM Hcnonb3YIOTC~ ABa 10-pa3P~A-
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HbiX ~H$po-aHanoroBbiX npeo6pa3oBaTen~ /UAn/. YnpaeneHHe nnoTTe
poM ocyllleCTBn~eTc~ 4epe3 MarHcTpanb KAMAK c nOMOIJibiO cneAYIOIJIHX 
KOMaHA: 

NA(I)F(16) - 3anHCb KOOPAHHaTbl X Q=l 
NA(2)F'(16) - 3anHCb KOOPAHHaTbl Y Q=l 
NA(I)F(O) - 4TeHHe perHCTpa X Q=l 
NA(2)F(O) - 4TeHHe perHCTpa Y Q=l 
NA(l)F(9) - c6poc perHcTpa X Q=O 
NA(2)F(9) - c6poc perHcTpa Y Q=O 
NA(I)F(25) - AD6aeneHHe "1 11 e perHcTp X Q=O 
NA(2)F(25) - AD6aeneHHe 11 111 B perHCTP Y Q=O 
NA(l)F(27) - Bbi4HTaHHe 11 111 1'13 perHCTPa X Q=O 
NA(2)F(27) - Bbi4HTaHHe 11 111 H3 perHCTpa Y Q=O 
NA(I )F (8) - npoeepKa CHrHana L Q=L 
NA(I )F ( 10) - c6poc cHrHana L Q=O 
NA(2)F(24) - 6noKHpoeKa cHrHana L Q=O 
NA(2)F(26) - pa36noKHpoeKa cHrHana L Q=O 
NA( I )F (24) - nDAH~Tb nepo Q=O 
NA(I )F(26) - onycTHTb nepo Q=O 

npH HanHCaHHH nporpaMMbl-reHepaTopa OTpe3Ka npRMOA nHHHH oco-
6eHHO YA06Hbl $YHK~HH A06aeneHHR H Bbi4HTaHHR 11 111 e perHcTpax 
X, Y. 

rpa$H4eCKHA TepMHHan 

B KOMnneKT Ct1-4 BXOART HHTep$eACbl DL-11 An~ nOAKnl04eHH~ Tep
MHHanoe B COOTBeTCTBHH CO CTaHAapTOM V24, 4TO n03BOnHnO nDAKni0-
4HTb K CM-4 e OHMY rpa$H4eCKHA TepMHHan Ha 3anoMHHa10111eA Tpy6Ke 
TEKTRONIX-4012. TepMHHan MomeT pa6oTaTb KaK e an$aBHTHo-~H$poeoA, 
TaK H B rpa$H4eCKOA MOAaX. 06MeH C 3BM B o6eHX MOAaX npOHCXOAHT 
7-6HTHbiMH ASCII-KoAaMH co cKopocTbiO AD 9600 6HT/c. Pa3Mep rpa$H-
4ecKoro non~ cocTaen~eT 1024x770 T04eK, npH6nH3HTenbHO 20x15 cM2. 

npH BKnl04eH~H TepMHHan BCerAa OKa3biBaeTCR B an$aBHTHO-~H$po
BOA MOAe. nepexoA e rpa$H4eCKHA pemHM npoHcxoAHT np~-1 nepeAa4e 
H3 nporpaMMbl Ha TePMHHan ASCII KOAa GS(035g), a o6paTHbiA nepe
XOA - npH nepeAa4e KOAa US(037g). rpa~H4eCKHA aApec- 3To n106oe 
~enoe 4HCno B AHana30He OT 0 AO 1023X H 779Y. nonHbiA rpa$H4eCKHA 
aApec COCTOHT 1'13 4eTblpex 6aATOB - HiY, LoY, HiX, LoX, nepeAa
eaeMbiX Ha TepMHHan B yKa3aHHOA nocneAOBaTenbHOCTH H o6pa3yeMbiX 
cneAY~HM o6pa30M. Hcnonb3yeTC~ ABOH4HOe npeACTaBneHHe KOOPAHHaT 
H B Ka*AOA BbiAen~eTC~ 5 CTapWHX (MSB) H 5 MnaAWHX (LSB) 6HT. 
HanpHMep, AnR KOOPAHHaT 205Y H 148X ABOH4HOe.npeACTaeneHHe 
ecTb 11001101zY H 00100101002X, a 4 6aATa 6YAYT TaKHMH: 00110 HiY, 
OIIOILoY, OOIOOHiX, IOIOOLoX. liHTbl 6 H 7 e 3TH 6aATbl A06aenRIOT
c~ no npaeHny: 01 AnR HiY, II AnR LoY, 0! AnR HiX H 10 AnR LoX. 

3 



TaK~M o6pa3oM, nonH~~ rpa¢~4eCK~~ aApec An~ paccMaTp~aaeMoro 
np~Mepa 6yAeT ~MeTb cneAY~~~ B~A: 0100110 HiY, 1101101 LoY, 
0100100 HiX, 1010100 LoX, ~n~ a ASCII-KOAax: &m$T /046 155 044 
124/. Ecn~ 4eTaepKe 6a~Toa npeAwecTayeT KOMaHAa GS, ny4 nepe
Me~aeTc~ ~3 TeKy~e~ T04K~ a yKa3aHHY~ 6e3 p~coaaH~~. npH nepe
Aa4e n~6o~ nocneAy~e~ 4eTaepKH 6a~Toa ny4 ocTaBHT Ha 3KpaHe 
TepM~Hana cneA a BHAe oTpe3KOB npRMo~ /aeKTopoa/. 8peMR pHco
aaH~R BeKTOpa npH6nH3HTenbHO 2,6 MC. CTepeTb MO*HO TOnbKO BC~ 
HH¢OpMa~H~ Ha 3KpaHe, nepeAaB Ha TepMHHan nocneAOBaTenbHOCTb 
ESC FF (033 014). KpoMe yKa3aHH~x ABYX pe*HMOB TEKTRONIX-4012 
MO*eT pa6oTaTb B pe*HMe BBOAa rpa¢H4eCKO~ HH¢OpMa~HH (GIN mode). 
nepeAa4a H3 nporpaMM~ KOMaHA ESC SUB (033 032) npHBOAHT K a~cae-
4HBaHH~ Ha 3KpaHe ropH30HTanbHO~ H aepTHKanbHO~ np~MO~ /KpecT/, 
nono*eHHe KOTOpbiX C nOMOIJ.Ib~ py4eK nOTeHl.IHOMeTpOB MOIKHO Bbl6paTb 
a npeAenax 4 7 1 023X H 0 7 779Y. nocneAY~~ee Ha*aTHe KnaBHWH CR 
npHBOAHT K nepeAa4e B 38M KOOPAHHaT KpecTa C T04HOCTb~ +1 
T04Ka. 

rpa¢H4eCKa~ ne4aTb 

0AHHM H3 BHewHHX ycTpo~cTa a KOMnneKTe CM-4 ~an~eTc~ TepMHHan 
DZMI80KSR, nocTpoeHH~~ Ha ocHoae ne4aTa~~ero ycTpo~cTaa MaTpH4-
Horo THna DZMI80. TepMHHan, KaK n~6o~ APYro~ TepMHHan, noAKn~-
4eH K 38M 4epe3 HHTep¢e~c DLII H o6MeHHBaeTc~ c 38M ASCII-Ko
AaMH CO CKOPOCTb~ AO 9600 60A. 3HaKH /6yKB~ H LIH¢p~/ ne4aTa~TCR 
Md ~ldM~d~IMU~ nep~opHpOBaHHO~ OyMalKHOH neHTe /WHPHHOH ~ZO MM/ 
C nOMO~b~ CeMH HrOnOK /WTH$TOB/, pacnono>KeHH~X BepTHKanbHO, 
TaK 4TO ne4aTaeTC~ OAHa HnH HeCKOnbKO T04eK BAOnb CeMH ropH3QH
TanbHbiX nHHH~, nocKonbKY ne4aTa~ll.IH~ y3en nepeMe~aeTc~ cneaa Ha
npaao. Ka>KAbl~ 3HaK 3aHHMaeT MaTpH~Y ]x] TO~eK. 4Hcno 3HaKOB B 
CTPOKe- AO 158, TO eCTb 4HCnO T04eK B CTpOKe- AO 1106. 

¢aKTH4eCKH DZHJ80KSR MOIKHO paCCMaTpHBaTb KaK rpa¢H4eCKOe ycT
pO~CTBO, aHanorH4Hoe TEKTRONIX-4012, pa6oTaJ~ee a an¢aaHTHo-~H¢
poaoM pe>KHMe. AHanorH~ c rpa¢H4eCKHM TepMHHanoM npHBOAHT K ~Aee 
AOnonHHTb DZMI80KSR rpa¢H4eCKHM pe*HMOM B~BOAa HH¢opMal.IHH, To 
ecTb npeapaTHTb TepMHHan a npHHTep-nnoTTep-ycTpo~cTao An~ nony-
4eHHR 11 TBePAbiX11 KOnH~ TeKCTOBO~ H rpa¢~4eCKO~ HH¢0pMa~HH. 

11H¢OpMa~HR BbiBOAHTCR Ha npi4HTep-nnOTTep CTpOKaMI4, KOTOp~e 

MOryT 6~Tb ABYX Tl4noa: TeKCTOB~e 14 rpa$144eCK14e, 14 MOryT 4epeAo
aaTbC~ B n~60M nOPRAKe. nepao~ rpa¢144eCKO~ CTpOKe B nocneAOBa
TenbHOCTH rpa¢144eCKHX CTPOK npeAWeCTByeT KOMaHAa DC3(0238 ), ne
peBOA~~aR TepMHHan B rpa¢H4eCKI4~ pe>KHM. nocneAHR~ rpa¢144eCKa~ 

CTPOKa 3aBepwaeTCR KOAOM DC4(024s), B03Bpa~a~~HM ne4aTb B 06bJ4-
Hbl~ pe>KHM. npeAnOnaraeTCR, 4TO rpa¢H4eCKa~ KapTI4HKa npeABapi4Tenb
HO ynop~A0414BaeTCR ~ ¢OPMHpyeTC~ B naMRTH 38M 14nH Ha A14CKe. 
nocneAOBaTenbHO BbiBOA~Mble 6a~T~ rpa$H4eCKO~ CTpOK~ HecyT ~H¢op
Ma~l4~ OAHOBpeMeHHO 0 WeCTH rop~30HTanbHbiX ni4HI4RX rpa¢~4eCKO~ 
KapTHHK~, TaK 4TO 11 111 11nl4 11 011 B nepBOM fi~Te 6a~Ta ~HTepnpeTH-
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pyeTcR KaK BKn~4eH~e Hn~ a~Kn~4eHHe nepao~ ~ronKH a ne4aTa~~eM 
MeXaHH3Me, BTOpO~ 6HT ynpaanReT BTOpO~ HrOnKO~ H T.A. AO wecTo
ro 614Ta. CeAbMO~ 6HT acerAa paaeH 1, HO He ynpaan~eT ceAbMO~ 
HronKo~, a ycTaHaBn14aaeTcR a 11 111

, An~ Taro 4To6bl npo~cXOA14na 

aApeca~14R K nn3Y /PROM/, CTOR~eMY Ha 4eTBepTOM MeCTe B nnaTe 
nori4K~ H COAep>Ka~eMy KOAbl 26=64 KOM614Ha~H~ B03MOlKHOrO BKn~4e
H~R 14ronoK. YnpaaneHI4e wecTb~, a He aceMI4 ceMb~ HronKaMI4, 8~3-

aaHo Heo6XOA14MOCTb~ noaopoTa 6yMarH npl4 nepexoAe K ne4aTH cne
AY~~e~ CTPOK14 Ha yron B ABa pa3a MeHbW14~, 4eM B TeKCTOBOM pe>KH
Me /rpa¢H4eCKI4~ LF/, 4TO o6ecne414BaeT nony4eHHe HenpepbiBHO~ 
rpa¢144eCKO~ KapTHHK14 /6e3 npo6enoa Me>KAY CTPOKaMI4/. 

OC06EHHOCTH PEAnH3AUHH nAKETA nPOrPAMM 
rPA¢0P HA CM 38M 

KoMnneKC rPA¢0P Han14CaH B OCHOBHOM Ha ¢opTpaHe, no3TOMY OH 
He 3aBI4CHT OT Tl4na 38M 14 HCnOnb3YeMO~ onepa~I40HHO~ CI4CTeMb1.0A
HaKO a Tpex noAnporpaMMax SYMTAB, MARKER 14 NUMBER RBHO 14cnonb-
3yeTcR An~Ha MawHHHoro cnoaa. rPA¢0P nepaoHa4anbHO Hani4CaH AnR 
63CM-6,~Me~~e~ 48-pa3P~AHOe cnoao /6 6a~Toa/.Cnoao CM-4 COAep
lKHT acero 16 pa3PRAOB /2 6a~Ta/, 4TO H npi4Beno K Heo6XOAHMOCTH 
BHeCeH~R H3MeHeHH~ 8 yKa3aHH~e nporpaMM~. 8 Ha6op CHMBOnOB 
CMrPA¢0Pa BXOART ace C14MBOnbl CTaHAaPTHoro 96-c~MBOnbHOro Ha6opa 
~H¢p, cnel.IHanbH~X 3HaKOB, PYCCKHX H naTHHCKHX 6yKB, AOCTYnHble 
c Knaal4aTyp TepM14Hanoa Ha CM 38M /eM. Ta6nl4~y/. nporpaMMa SYMTAB 
coAeP>K14T Ta6nH~Y KOAOB 3TI4X CHMaonoa. AnR xpaHeHH~ KOAOB npeAHa3-
Ha4eH~ Macci4B~ 1.1en~x 414cen IX 14 IY, KOTOp~e 3anonHR~Tc~ one
paTopoM DATA. 06pa3 n~6oro CHMBona oni4CbJBaeTc~ nocneAoBaTenb
HOCTb~ KOOPA14HaT WTPHXOB, 3aHI4Ma~~e~ OT 1 AO 4 enos MaCCHBa. 
Ka*AOe cnoao COAeP>KHT He 6onee 4 KOOPA14HaT, 4TO CB~3aHo C orpa
HH4eH14eM Ha aeni4414HY ~enblx 414cen a CM-4. B nporpaMMe HMeeTCR 
TaK>Ke cny>Ke6Hbl~ Macci4B NSYM. NSYM(N) - ~enoe 4Hcno: TP14 MnaAW14e 
~14¢p~ YKa3b1Ba~T HOMep cnoaa B MaCC14BaX IX 14 IY, B KOTOpOM Ha-
414Ha~TC~ X- H Y-KOOPA14HaTbl WTP14XOB An~ H306pa~eHHR N-ro CHM-
aona /N - HOMep CI4MBOna 8 Ta6nH~e/, ABe CTapwHe ~H¢p~ yKa3biBa~T 
KOn144eCTBO WTPI4XOB. 

npl4 Bbi30Be nporpaMMbl SYMTAB 3aAaeTc~ cnoao, coAep>Ka~ee ASCII
KOA CHMBOna, Hero MeCTO 8 cnoae /MnaAW14~ 11nl4 CTapWI4~ 6a~T/. 
ASCII-KOA no3aonReT nerKo Ha~TH N-nop~AKOBbl~ HoMep CI4Maona 
/eM. Ta6n14LIY/, a 3aTeM nporpaMMa, 14Cnonb3YR 414Cno NSYM(N),¢op
MI4pyeT MaCC14B nap KOOPAHHaT AnR nocneAOBaTenbHOCTH WTpHXOB, aoc
npOH3BOAR~14X yKa3aHHbl~ C14MBOn, H aeni4414HY, paaHy~ KOnH4eCTBy 
WTPHXOB . 

B noAnporpaMMe MARKER An~ KOAHPOBaHH~ n~6oro MapKepa 14Cnonb-
3yeTCR He ero AeC~TH4H~~ KOA, KOTOpbl~ npeACTaBnReT co6o~ cnHw
KOM 6onbwoe ~enoe 414Cno AnR CM-4, a yKa3aHHbl~ all/ Ha6op Koop
A14HaT AnR KOH~OB WTPHXOB, BOCnpOI4380AR~14~ AaHH~~ MapKep. 
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Ta6nm~a 

Ha6op CHMsonos CMrPA~Pa 

N' CHMBOJl KoA tl' CHMBOJl KOA N' CHMBOJl KoA 
ASCII ASCII ASCII 

I SP 040 33 @ 100 65 10 140 
2 ! 041 34 A 101 66 A 141 
3 " 042 35 B 102 67 B 142 
4 # 043 36 c 103 68 u 143 
5 s 044 37 D 104 69 n 144 
6 7. 045 38 E 105 70 E 145 
7 & 046 39 F 106 71 $ 146 
8 I 047 40 G 107 72 r 147 
9 ( 050 41 H 110 73 X 150 

10 ) 051 42 I Ill 74 H 151 
II * 052 43 J 112 75 fi 152 
12 + 053 44 K 113 76 K 153 
13 

' 054 45 L 114 77 J1 154 
14 - 055 46 M 115 78 M 155 
15 056 47 N 116 79 H 156 
16 I 057 48 0 117 80 0 157 
17 0 060 49 p 120 81 n 160 
18 I 061 50 Q 121 82 H 161 
19 2 062 51 R 122 83 p 162 
20 3 063 52 s 123 84 c 163 
21 4 064 53 T 124 85 T 164 
22 5 065 54 u 125 86 y 165 
23 6 066 55 v 126 87 lK 166 
24 7 067 56 w 127 88 B 167 
25 8 070 57 X 130 89 b 170 
26 9 071 58 y 131 30 hi 171 
27 : 072 59 z 132 91 3 172 
28 ; 073 60 [ 133 92 m 173 
29 < 074 61 \ 134 93 3 174 
30 = 075 62 J 135 ?4 m 175 
31 > 076 63 t 136 95 q 176 
32 ? 077 64 - 137 

nporpaMMa NUMBER nepenHeaHa TaK, 4To6~ e ee noM~b~ MO~Ho 6~no 
HapHeoaaTb n~6oe /aoaMo~Hoe Ha CM-4/ 4Heno. 

0AHHM H3 AOeTOHHeTB fPA~OPa RBnReTeR TO, 4TO 3aBHeHMOeTb OT 
KOHKpeTHOrO rpa~H4eeKoro yeTpOHeTaa eoepeAOT04eHa TOnbKO B npor
paMMe PLOT - reHepaTope npRMOH nHHHH, TO eeTb nporpaMMe, nepe-
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~ 

~ 

Me~a~eH nepo /ny4/ H3 TeKy~eH T04KH B 3aAaHHY~ e pHeoaaHHeM 
HnH 6e3 pHeOBaHHR. npH eMeHe yeTpOHeTBa AOn~Ha 6b1Tb MOAH~H~H
poaaHa HMeHHo 3Ta nporpaMMa. 

rPA~OP Ha CM-4 OHMY pa6oTaeT e 4eTbiPbMR yeTpoHeTBaMH' AnR 
KOTOP~X BBeAeH~ ABYX6YKBeHH~e o6o3Ha4eHHR: MC - ~BeTHOH MOHHTOp 
(monitor colour), PL·- rpa~onoeTpoHTenb (plotter), TX- TepMHHan 
TEKTRONIX-4012, LG - rpa~H4eeKaR ne4aTb (line printer with 
graphic options), H HanHeaH~ 4 noAnporpaMM~: PLOTMC, PLOTPL, 
PLOTTX H PLOTLG. nporpaMMbl rPA~OPa B~pa6aT~Ba~T noeneAOBaTenb
HOeTb ndp KOOPAHHaT, RBnR~HXeR Ha4anbHbiMH H KOHe4H~MH T04KaMH 

'oTpe3KOB npRM~X, H o6pa~a~TeR B eoOTBeTeTBY~~y~ nOAnporpaMMY 
PLOT AnR ~aKTH4eeKoro pHeoaaHHR 3THX oTpeaKoa. 8 eao~ o4epeAb, 
nporpaMM~ PLOT nH6o Henonbay~T annapaTH~e reHepaTopbl npRMbiX, 
nH6o AOn~H~ eoAep~aTb nporpaMMH~e reHepaTOPbl, o6eene4HBa~~He 

aoenonHeHHe T04eK OTpe3Ka npRMOH, 3aAaHHOrO Ha4anbHOH H KOHe4HOH 
T04KaMH. HaH6onee npoeTo npHMeHHTb AnR aoenonHeHHR nHHeHHY~ 
HHTepnOnR~H~. 0AHaKO AnR nony4eHHR 60nbWeH rnaAKOeTH nHHHH ny4We 
6~no 6~ HenonbaoaaTb ennaHH-annpoKeHMa~HH. 

AnnapaTypH~H reHepaTop npRMOH HMeeT TOnbKO TepMHHan TX, AnR 
oeTanbH~X yeTpoHeTa a nporpaMMax PLOT npHMeHeHa nHHeHHaR HHTep
nonR~HR. HenoepeAeTaeHHY~ pa6oTy e 6noKaMH KAMAK, 4epea KOTop~e 
nOAKn~4eH~ K 38M MOHHTOp H nnOTTep, B~nonHR~T nporpaMM~ Ha ae
eeM6nepe: POINTC - pHey~~aR T04KY aaAaHHoro ~seTa Ha MC, H 
STEPPL - eABHra~~aR nepo Ha OAHY T04Ky a OAHOM H3 aoebMH aoa
MO~H~x HanpaaneHHH. 

nporpaMMa PLOTLG B~nonHReT HHTepnonR~H~, ~OpMHpyeT noeTp04HO 
ynopRA04eHH~H o6pa3 rpa~H4eeKOH KapTHHKH B naMRTH 38M, npeo6pa
ayeT KOOPAHHaT~ T04eK B noeneAOBaTenbHOeTb ASCII - eHMBOnOB 
B eOOTBeTeTBHH e npHH~HnOM, OnHeaHH~M B~We /eM. noApa3Aen "fpa
~H4eeKaR ne4aTb 11

/, H nepeAaeT ynpaaneHHe ene~HanbHOH nporpaMMe 
Ha aeeeM6nepe, KOTOpaR B~BOAHT rOTOBble eTpOKH Ha npHHTep-nnOTTep. 

HenoepeAeTBeHHO e nporpaMMOH PLOT eaRaaHa nporpaMMa MOVE, 
KOTOpaR npeo6paayeT HenonbayeM~e eAHHH~~ H3MepeHHR /eM , MM, AM/ 
B warH KOHKpeTHOrO yeTPOHeTBa. 4Heno Waroa /T04eK/ B eaHTHMeTpe -
HHAHBHAYanbHaR xapaKTepHeTHKa yeTpoHeTaa. KpoMe Toro, AnR npa
BHnbHOH nepeAa4H nHHeHH~x paaMepoa KapTHHKH Ha yeTpoHeTaax MC 
H LG MOVE a~nonHReT npeo6paaoaaHHe e HepaaH~M 4HenoM T04eK no X,Y. 
YeTaHoBKa npHaHaKa yeTpoHeTaa, oTene~HaaeMoro nporpaMMOH MOVE, 
HHH~HanH3a~HR yeTpOHeTB H RBHOe 3aAaHHe pa3Mepa eTpaHH~~ npOHe
XOAHT npH a~aoae nporpaMM~ PAGEMC (30.,22.), PAGEPL (38.,28.), 
PAGETX (20. , 15.), PAGELG (20. , 15.) /a eKo6Kax yKaaaHbl MaKew 
ManbH~e paaMep~ eTpaHH~ B eaHTHMeTpax/. 

~OpMa o6pa~eHHR K OeTanbH~M noAnporpaMMaM KOMnneKea fPA~Qp 
oeTaBneHa 6e3 H3MeHeHHH. 

naKeT CMfPA~OP BKn~4eH B 6H6nHOTeKy o6oeKTH~X MOAYneH LIBOl~. 
eoaAaHHY~ Ha CM-4 OHMY H eoAep~a~y~ wHpOKHH Ha6op eTaHAaPTH~X 
nporpaMM AnR npoaeAeHHR Hay4Ho-TeXHH4eeKHX pae4eToa, o6pa6oTKH 
AaHH~x I nHHeHHaR anre6pa, ene~CI>YHK~HH, 6bleTpoe npeo6paaoaaHHe 
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$ypbe, peweHHe ypaaHeHH~ nannaca H AP·/ H npHKnaAH~X nporpaMM 
An~ pac4eToa H MOAenHpoaaHH~, xapaKTepH~x An~ OHMY OHRH. 

B 6H6nHoTeKy LIBONMU aKn~4eH~ nporpaMMH~e MOAYnH An~ nepeAa4H 
H nony4eHH~ HH$OpMa~HH /a 4aCTHOCTH, rpa$H4eCKOH/ C APYrHX MHHH
H MHKpo-3BM. B HacTo~~ee apeM~ K CM-4 4epe3 nocneAoaaTenbH~e 
HHTep$eHc~ ca~3H KH-21 nOAKn~4eHbl MHKpo-npo~eccop KM-1/ 4/ H 
MHKpo-3BM MEPA 60/10, npeAHa3Ha4eHHble An~ npoaeAeHH~ H3MepeHHH 
Ha npoTOTHne KonneKTHaHoro ycKOPHTen~ H Ha ycKOPHTene KYTH-20. 
HH$opMa~H~, nony4eHHa~ a H3MepeHH~x, MomeT 6~Tb nepeAaHa Ha 
CM-4, o6pa6oTaHa nporpaMMaMH fPA$0Pa, a KapTHHKa HapHcoaaHa Ha 
MOHHTOpe, nOAKn~4eHHOM K MHKpo-3BM. 

B aaKn~4eHt.1e aaTopbl ablpama~T 6naroAaPHOCTb B. H. CoTHHKoay, 
a~nonHHaWeMy KponoTnHay~ pa6oTy no MOAH$HKa~HH MeXaHHKH, nnaT 
norHKH H 6y$epa DZMI80KSR. 

nPHnOlKEHHE 

CnHCOK ocHoaHbiX noAnporpaMM naKeTa CMfPA$0P Ha CM-4 OHMY 

HM~ 

AXES 
BCD 

BOX 

CIRCLE 

CMS 

ELIPS 
ENDPG 
GRID 

IBCD 

INCHES 
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4ACTb I 

0CHOaH~e 3neMeHT~ H rpa$HKH 

Ha3Ha4eHHe 

npoaeCTH H paaMeTHTb OCH 
nepeaeCTH AeHcTaHTenbHOe 4HCno 
a AeC~TH4HY~ CHCTeMy 
Ha4epTHTb np~MoyronbHHK 3aAaHHbiX 
paaMepoa co cTopoHaMH, napannenb
HbiMH OC~M 
Ha4ePTHTb oKpymHOCTb, cnHpanb, AYrY 
OKpymHOCTH HnH AYry CnHpanH 
B~6paTb eAHHH~eH H3MepeHH~ Ha cTpa
HH~e CaHTHMeTpbl 
Ha4epTHTb 3nnHnc HnH AYrY 3nnHnca 
3aKpbiTb AOCTyn K TeKYllleH CTpaHH~e 
Ha4epTHTb np~MoyronbHY~ ceTKy co 
CTOPOHaMH, napannenbH~MH OC~M 

nepeaeCTH ~enoe 4HCnO a AeC~TH4HY~ 
CHCTeMy 
B~6paTb eAHHH~eH H3MepeHH~ Ha 
CTpaHH~e A~HM~ 

AnHHa 
/a cnoaax 
CM-4/ 

4330 

94 

166 

676 

26 
918 
148 

362 

54 

36 

ITALIC 

LIMITS 

LINEC 

LINEMO 

LINEMC 

LINEO 
MARKER 
MINMAX 

MMS 

UOVE 

PAGELG 
PAGEMC 
PAGEPL 
t'Atil!;T X 

PLOTLG 
PLOTI1C 
PLOTPL 
PLOTTX 
POLYG 
RECT 

REGION 

SYMBOL 
TMF 

ATRAN2 
DASHP 

2 

3aAaTb HaKnOH npH PHCOaaHHH CHMaonoa 
/KypcHa/ 
3a$HKCHpoaaTb npeAen~ H3MeHeHH~ 
.YHK~HH a o6naCTH PHCOaaHH~ 
Ha4epTHTb aaMKHYTY~ KpHay~,3aAaHHY~ 
N T04KaMH 
Ha4epTHTb KpHay~, 3aAaHH~ N T04KaMH, 
H noMeTHTb T04Kt.1 MapKepaMH 
Ha4epTHTb 3aMKHYTY~ KpHay~, 3aAaHHY~ 
N T04KaMH, H nOMeTHTb T04KH MapKepaMH 
Ha4epTHTb KpHay~, 3aAaHHY~ N T04KaMt.1 
Ha4epTHTb MapKep 
OnpeAenHTb MHHHManbHOe H MaKCHManbHOe 
3Ha4eHHe a MaCCHae 4HCen 
B~6paTb eAHHH~eH H3MepeHH~ Ha CTpaHH~e 
MHnnHMeTp~ 

nepeMeCTHTb nepo H3 TeKyllleH T04KH 
a 3aAaHHY~ T04KY C pHcoaaHHeM HnH 6e3 
pHCOaaHH~ 

OnpeAenHTb pa3Mep non~ An~ pHcoaaHH~ 
Ha OAHOM H3 4eT~peX rpa$H4eCKHX 
ycTpOHCTa: 

rpa$H4eCKO~ ne4aTH (LG) 
~8eTHOM MOHHTOpe (MC) 
nnoTTepe (PL) 
TepMHHane TEKTRONIX-4012(TX) 

nepeaeCTH nepo H3 TeKyllleH T04KH 8 
yKa3aHHY~ C PHC08aHHeM HnH 6e3 pHco-
8aHH~ 

Ha4epTHTb npa8HnbH~H MHOroyronbHHK 
Ha4epTHTb np~MoyronbHHK, no8ePHYT~H 
Ha 3aAaHH~H yron 
OnpeAenHTb Ha cTpaHH~e np~MoyronbHY~ 
o6nacTb An~ nocTpoeHH~ rpa.HKOa 
HanHcaTb 3aAaHH~H TeKCT 
nepeaeCTH MaTeMaTH4eCKHe KOOPAHHaT~ 
T04KH 8 o6naCTH 8 $H3H4eCKHe Ha CTpaHH~e 

4ACTb II 

A$$HHH~e npeo6paao8ahHR, nonRpHaR cHcTeMa 
KOOQAHHaT, norapH$MH4eCKHe OCH 

BblnonHHTb a .. HHHoe npeo6paao8aHHe 
npoaeCTH nyHKTHPHY~ nHHH~ 

3 

78 

254 

454 

840 

550 
730 
798 

156 

36 

640 
1512 

416 
264 
Zb2 

192 
986 

1008 
250 
460 

312 

608 
996 

226 

356 
490 
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LGLINE 

LSCALE 

NUMBER 
POLINE 

POL REG 

PSCALE 

RAXES 
ROTATE 
SHADE 
SHIFT 
TFM 

THAXES 
TMLGF 

TPF 

XAXIS 
XLGAX 

YAXIS 
YLGAX 

APPOLY 

BARS 

CHENSP 

CUBPOL 

10 

2 

Ha4epT~Tb Kp~ey~ e c~cTeMe KOOPA~HaT. 
c norap~$M~4eCKOH wKanoH 
BblnonH~Tb pacTR>KeH~e /c>KaT~e/ ~n~ 
OTpa>KeH~e OTHOC~TenbHO 3aAaHHOH OC~ 
Han~caTb 4~cno 

Ha4epT~Tb Kp~ey~ e nonRpHoH c~cTeMe 
KOOPA~HaT 

OnpeAen~Tb Ha cTpaH~~e nonRpHyn 
o6nacTb AnR nocTpoeH~R rpa$~Koe 
B~nonH~Tb pacTR>KeH~e /c>KaT~e/ ~n~ 
~eHTpanbHO-C~MMeTp~4HOe OTpa>KeH~e 

OTHOC~TenbHO 3aAaHHOH T04K~ 
npoeecT~ ~ paaMeT~Tb paA~anbHY~ OCb 
B~nonH~Tb noeopoT ~ao6pa>KeH~R 
3awTp~XOBaTb 3aAaHH~H y4aCTOK CTpaH~~~ 
B~nonH~Tb nepeHoc ~ao6pa>KeH~R 
nepeeecT~ $~3~4eCK~e KOOPA~HaT~ 

Ha CTpaH~~e B MaTeMaT~4eCK~e B o6naCT~ 
npoeeCT~ ~ pa3MeT~Tb yrnoey~ OCb 
nepeeecT~ MaTeMaT~4eCK~e KOOPA~HaTbl 

e o6nacT~ e $~3~4ecK~e Ha cTpaH~~e 
c y4eToM norap~$M~4ecKoro Ma~wTa6a 
nepeeecT~ MaTeMaT~4eCK~e KOOPA~HaT~ 

B nonRpHOH o6nacT~ B $~3~4eCK~e Ha 
CTpaH~~e 

npoeecT~ ~ pa3MeT~Tb OCb X 
npoeeCT~ ~ paaMeT~Tb norap~$M~4eCKY~ 

OCb X 
npoeeCT~ ~ pa3MeT~Tb OCb Y 
npoeecT~ ~ pa3MeT~Tb norap~$M~4eCKy~ 

OCb Y 

4ACTb III 

np~6n~>KeH~e ~ crna>K~BaH~e KP~B~X 

AnnpoKc~Ma~~R $yHK~~~ MeTOAOM Ha~MeHbw~x 
KBaApaToe c ~cnonbaoeaH~eM opToroHanbH~x 
MHOr04neHOB 
nocTpO~Tb r~cTorpaMMY AnR ABYX 
3aB~C~MOCTeH 

np~6n~>KeH~e $yHK~~~ MHOr04neHaM~ 

4e6blweea 
B~4~Cn~Tb K03$$~~~eHT~ Ky6~4ecKoro 

MHoro4neHa 

3 

796 

340 
1076 

908 

1248 

100 
1690 
258 

4534 
62 

218 
1834 

448 

640 
3192 

2020 
3180 

2064 

838 

152 

720 

430 

FORFIT 

FOR IF 
FORIT 
HISTGM 
INCLIN 

LESQ 

LINFIL 

LSFIT 

SINCL 

SPLINE 

XYSORT 

AXONOM 
CABIN 
DIMET 
ISOMET 
SHEAR 
TDLI!1 

TDLIML 

TDLINE 

TDROT 
TDSCAL 

2 

Bbl4ep4~BaH~e KP~BOH AnR nep~oA~4eCKOH 
$YHK~H~, 3aAaHHOH K03$$~~~eHTaM~ PRAa· 
<l>ypbe 
Bbi4HCneH~e K03$$~~~eHTOB PRAa $ypbe, 
annpoKC~MHpy~~ero ~CXOAHY~ $yHK~~~ 

nocTpO~Tb r~CTOrpaMMY 

B~4ep4~BaH~e $yHK~~~. aaAaHHoA Ha 
ceTKe c nocTORHHWM waroM 
BW4HcneH~e K03$$~~~eHTOB annpoKC~M~

py~~ero MHoro4neHa N-1 cTeneH~ MeTo
AOM Ha~MeHbW~X KBaApaTOB C y4eTOM 
BeCOBbiX K03$$~~~eHTOB 
Crna>KHBaH~e $yHK~~~ c noMO~b~ 
n~HeAHoro $~nbTpa 

Ha4epT~Tb Kp~ey~, annpoKc~M~PY~~Y~ 

$YHK~H~ MeTOAOM HaHMeHbW~X KBaApaTOB 
C y4eTOM BeCOBbiX K03$$~~~eHTOB 
npoeeCT~ nnaeHy~ KP~BY~ AnR $YHKU~~. 
3aAaHHOH Ha paBHOMepHOH ceTKe 
BW4HCJ1~Tb K03$$~~~eHTbl Ky6~4ecKoro 

cnnai::\Ha 
YnopflA04~Tb eeKTOPbl X, Y e eoapacTa~~eM 
nopflAKe X 

4ACTb IV 

A$$~HHble npeo6paaoeaH~R ~ npoeKT~poeaH~e 

B TpeXMepHOM npocTpaHCTBe 

C$opM~poeaTb MaTp~uy npeo6paaoeaH~R 

AnR nony4eH~R aKcoHoMeTp~4ecKoH, Ka6~

HeTHoA, A~MeTp~4ecKoA ~n~ 
~30MeTp~4eCKOH npoeK~~~ 06beKTa 
BwnonH~Tb npeo6paaoeaH~e CAB~ra 

3aAaTb npeAen~ ~3MeHeH~R 
$YHKU~~ Ha KapT~HHOH nnOCKOCT~ 

3aAaTb npeAen~ ~3MeHeH~R npoeK~~~ 
npocTpaHCTBeHHOH KP~BOH Ha KapT~HHOH 

nnocKOCT~ 

nocTpO~Tb npoeKU~~ npOCTpaHCTBeHHOH 
KP~BO~ B COOTBeTCTB~~ C B~6paHH~M 
cnoco6oM npoeKT~poeaH~R 
B~nonH~Tb noeopoT c~cTeM~ KOOPA~HaT 
B~nonH~Tb pacTR>KeH~e /cmaT~e/ ~ c~M

MeTp~4Hoe oTpa>KeH~e o6beKTa 

3 

646 
562 
532 

1506 

1174 

894 

328 

1136 

726 

732 

312 

62 
114 
94 

102 
88 

574 

474 

212 
364 

128 
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TDTRAN 

THREED 

JU1TEPATYPA 

2 

BblnOJlHHTb nepeHoc o6"beKTa a npocT
paHcTae 
nocTpoHTb npoeK~H~ noaepxHocTH 
B COOTBeTCTBHH C Bbl6paHHbiM CnOC060M 
npoeKTHPOBaHH.R 

3 

92 

2290 

1. 6a.RKoacKHA ~.M. "'AP· HnM AH CCCP, 1972, a~n.1; 1973, a~n. 2; 
1974, Bbln. 3; 1974, Bbln. 4. 

2. Poroa A.A., mHHOB 6.r. OHRH, P11-11273, AY6Ha, 1978. 
3. neTeB n., CHAOPOB B.T. OHRH, 10-81-166, Ay6Ha, 1981. 
4. CHAOPOB B.T., CHHaea A.H., 4ypHH H.H. OHRH, P10-12481, AY6Ha, 

1979. 
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PyKOnHCb nOCTYnHJla B H3AaTeJlbCKHH OTAeJl 
13 Ma.R 1983 roAa. 

Bo6bmesa rr.B. H gp. 10-83-297 
CHcTeMa cpegcTB gnfl rrpegcTaBneHHfl rpa~H~ecKOH HH~OpMa~HH 
Ha 6a3e KOMrrneKca rrporpaMM rPA¢0P Ha 3BM CM-4 

OrrHcaH KOMrrneKc rrporpaMM~x H TeXHH~eCKHX cpegcTB gnfl 

rrpegcTasneHHfl rpa~H~eCKOH HH~OpMa~HH Ha ~eThlpeX rpa~H~eCKHX 
ycTpOHCTBax: ~BeTHOM MOHHTOpe, TepMHHane TEKTRONIX-4012, 
rpa~orrocTpOHTene H rpa~H~eCKOH rre~aTH. KoMrrneKc co3gaH Ha 
6a3e naKeTa rrporpaMM rPA~OP, mHPOKO HCITORb3yeMOM B OHHM 
Ha 3BM B3CM-6 H CDC-6500. OrrHcaHhl oco6eHHOCTH peanH3a~HH rra
KeTa rPA¢0P Ha MHHH-3BM CM-4 C orrepa~HOHHOH CHCTeMOH peanbHO
ro speMeHH ~oc PB (RSX-IIM). 

Pa6oTa BbmonHeHa B 0Tgene HOBbiX MeTogos ycKopeHHfl OHHM. 

••t-'~ll..,nn 1 vv Dt=~nnc;MMVI U t'IM\.. lt'l I y I dl ""'t:I-'MbiJ\ t1~\..Jit:AUIIdHHH • ~YOHCI 1 '30~ 

Bobyleva L.V. et al. 10-83-297 
System of Means for Representation of Graphical Information 
on the Base of GRAFOR Program Package on the SM-4 Computer 

Software and hardware system intended the for representa
tion of graphical information on 4 graphical devices (colour 
monitor, TETRONIX-4012 terminal, graphical plotter and graphi
cal printer) is described. The system is created on the base 
of the GRAFOR program package widely used in the JINR on the 
BESM-6 CDC-6500 computers. Specific features of realization 
of GRAFOR package on SM-4 mini-computer with the real time 
operational system DOS RT (RSX-IIM) are described. 

The investigation has been performed at the Department 
of New Methods and Acceleration, JINR. 
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llepesog O.C.BHHorpagosoH. 


