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BBE,L:\{H~E 

Coapeaeuaue HaY4Hble I-1CCIleAOBaHI-1R, KaK npaejrno , npOBOAflTCfI 

c I-1CnOIlb30BaHI-1eM cpegcTB B~4I-1CIlI-1TeIlbHO~ TeXHI-1KI-1. B HaCTOfl~ee 

BpeMR OAHI-1M 1-13 Ba)/{HbIX acnexroa aBT'oMaT1-13a41-11-1 HaY4HblX I-1CCIleAo

BaHI-1~ flBIlfleTCfI npl-1MeHeHl-1e cpeACTB MaWI-1HHO~ rpa~I-1K~. Hp l-1 6 o Il e e 
Wl-1pOKOe npl-1MeHeHl-1e cpegcTBa MaWI-1HHOH rpa~I-1KI-1 nOIlY41-1Ill-1 B 3aAa

4ax c6opa, o6pa6oTKI-1 1-1 aHaIll-13a 3KCnepI-1MeHTaIlbH~X AaHH~X. npl-1 

3TOM 06~enpl-1HflTblM flBIlfleTCfI nOCTpOeHl-1e c nOMO~b~ 3BM rpa~I-1KOB 

~YHK41-1~, rl-1CTOrpaMM 1-1 npyrux TpaAI-1~1-10HHbIX 1-1306pa)/{eHI-1~. 
OAHaKO aHaIll-13 pa3Ill-14HWX HaY4HO-I-1CCIleAOBaTeIlbCKI-1X 3aAa4, 

a r aiose onura I-1CnOIlb30BaHI-1f1 cpeACTB MaWI-1HHO~ rpa~I-1KI-1 B npyrax 

06IlaCTflX n03BOIlfleT cgeIlaTb B~BOA o 60Ilee WI-1POKI-1X nOTeH41-1aIlbHWX 

B03MO)/{HOCTRX 'MaWI-1HHOH rpa~I-1KI-1 'B HaY4HblX I-1CCIleAOBaHI-1f1X, npl-14eM 

KaK 3KCnepl-1MeHTaIlbHoro, TaK 1-1 TeOpeTI-14eCKOro xapaKTepa. ~cnOIlb

30BaHI-1e cpeACTB MaWI-1HHO~ rpa~I-1KI-1: c HaweH T04KI-1 ~peHI-1f1, n03BO

nae r He TOIlbKO noeuuiar s 3~~eKTI-1BHOCTb cy~eCTBY~~I-1X MeTOAOB,'pe-"1 

WeHI-1f1 pa3Ill-14HWX HaY4HO-I-1CCIleAOBaTeIlbCKI-1X 3aAa4, HO 1-1 C03AaBaT~ 

HOBble MeTogbl I-1X peWeHI-1f1., Taxae rpa~OaHaIlI-1T1-14eCKl-1e MeTOAbl,. OCHO
BaHHwe Ha COBMeCTHOM l-1~nOIlb30BaHI-1~ rpa~1-14eCKI-1X nOCTpOeHI-1~ 1-1 aHa

Ill-1TI-14eCKI-1X BbI4I-1CIleHI-1~, nnennonaraor HaIlI-1.4l-1e ;pa3BI-1TbIX cpeACTB 

MaWI-1HHO~ rpa~I-1KI-1, 06eCneYI-1Ba~~I-1X peWeHl-1e pa3Hoo6pa3HblX 3aAa4 
BW4I-1CIlI-1TeIlbHO~ reOMeTpl-1l-1, pa3BI-1T~e fl3~KOBwe cpeACTBa nOIlb30Ba

r ena , gl-1aIloroBbl~ 1-1 naKeTHbl~ pe)/{I-1Mbl oaõoru , a r atose OTBe4a~~I-1X 

cospeMeHHWM Tpe6oBaHI-1f1M CTaHAapTI-13a41-11-1 rpa~1-14eCKI-1X CI-1CTeM. 

AaHHafl pa60Ta nOCBfI~eHa OnI-1CaHI-1~ OCHOBHWX xapaKTepl-1CTI-1K npo

rpaMMHoro KOMnIleKca MaWI-1HHO~ reOMeTpl-11-1 1-1 rpa~I-1KI-1 CArPA$, npeA
Ha3Ha4eHHoro AIlfl I-1CnOIlb30BaHI-1f1 B Ka4eCTBe reOMeT~~KO-rpa~1-14e-\ 

cxoro flApa ripa paapaõonce MaWI-1HHblX rpa~OaHaIlI-1TI-14eCKI-1X MeTOAoB 

peWeHfo1f1 3aAa4, c KOTO'PbIMI-1 CTaIlKI-1BaeTCfI 4eIlOBeK npa npOBeAeH1-11-1 

pa3Ill-14HWX HaY4H~X I-1CCIleAOBaHI-1~. 

1. CTPYKTYPA ~ XAPAKTEP~CT~K~ KOMnnEKCA CArPA$ 

C T04KI-1 3peHI-1f1 nOIlb30BaTeIlfl CArPA~ npeACTaBIlfleT co6o~ npo-' 

rpaMMHbl~ KOMnIleKç '~YHK4I-1oHaIlbHblx npouenyp , Aa~~I-1X B03MO)/{HOCTb 

~OpMl-1pOBaTb MOAeIlI-1 ABYMepHWX 1-1 TpeXMepH~X reoMeTPl-14eCKI-1X o6beK

TOB, onpenenar s I-1X pa3Ill-14Hble 41-1CIlOBble xapaKTepl-1CTI-1K, a r aiose 

nonY4aTb c~oTBeTCTBY~~l-1e rpa~1-14eCKl-1e 1-1306pa)/{eHI-1f1 3TI-1X 06beK!OB 
Ha pa3Ill-14 HbtX rpa~1-14eCKI-1X TepMI-1HaIlax. B COOTBeTCTBl-11-1 c '3TI-1M.ace 

~YHK41-10HaIlbHwe npo4egyp~ KOMnIleKca nOApa3AeIleHW Ha ABe OCHOB
~,u. __ » u ./lf h .,1 i 1 II ", r----;---. li '. '" fi, .' & Hwe rpynn~; reOMeTp1-14eCKI-1~ 1-1 rpa~1-14eCKI-1~ npo4eccop~/CM.pI-1CYHOK/. 

,._ ' . .,.... ..© OCS1.e,ltHBeBBhIA 'HHCT~ Jmep~~ H'CJ\~OB,amdi ,llytSBa, ) 9aS,.' li' .0 
...... -1., '" •••,~.l 1:.iCf1l1"'JI'

" II ~1'i'rI: 11 ",H,;" l'., $4~, ~ • .,-" "'\6,\ .,; .~:r.~lf.Jl iil" '~:":~CHJ1U" t
,\'1' 'I ~ ",,~... .,~ ,j ' 

1 



!J 

I."OHHTOPI( 

ÇTPYKTYPHan cxeMa KOMnneK
ca CArPA<1>. 

vxoaHOII
 
TEPtlllHA~bH~ npOTOKOa
 

IÀPAIIVEP 9~oaAI" • [JlPAII9Ef' 9BOIAI' IlrARBEP BW8oaAI ••• \ aPAR8EP BW80aA! 

----.------.. --,------ ---,- ------ ---1'------. ---- ..._----, ----1 ---------

,é ... JEP"HHAa, •• • Im_ai 

2 

t f 

Bàl-U-1T1 cnyxar AJlR $Op~lt1pOBaHIt1R 1Í0~MeHoBaHHbIX rpa$1t14eCKIt1X 06beK
'TOB. nOA rpa$1t14e~KIt1M 06be~TOM B'KOMnJleKCe B'06~eM CJlY4ae nOHIt1
MaeTCR cOBoKynHocTb nJlOCKIt1X reOMeTplt14eCKIt1X 06beKTOB, AOnOJlHeH
H~X rpa$1t14eCKIt1MIt1 aTplt16YTaMIt1 ITIt1~.JlIt1HIt1It1, ~BeT JlIt1HIt1It1, Rp~OCTb 
JlIt1HIt1It1/, lt1 rpa$1t14eCKIt1X nplt1MIt1TIt1BOB ITeKCT, MapKep, T04Ka, OTpe
30K, 3anOJlHeHHaR 06JlaCTb, MaCCIt1B R4eeK lt1 T.A.I. B npo~ecce rpa
$1t14eCKOrO MOAeJllt1pOBaH~R Bb3MO>t<H~1 onepa~1t11t1 nOpO>t<AeHIt1R lt1 YHIt14TO
>t<eHIt1R rpa$1t14eCKIt1X 06beKTOB, 1t13MeHeHIt1R It1X rpa$1t14eCKIt1X aTpIt16YTOB, 
06beA~HeHIt1R HeCKOJlbKIt1X rpa$1t14eCKIt1X 06beKTOB lt1 a$$It1HHOe npe06
pa30BaHlt1e. 

nplt1 ~pOeKTlt1pOBaHIt1It1 rpa$1t14eCKOrO npo~eccopa Y4TeH~ peKOMe~
Aa~1t11t1 no CTaHAapTIt13a~1t11t1 rpa$1t14eCKIt1X clt1cTeM/I,2/. 

CBR3b Me~AY nOACIt1CTeMO~ rpa$1t14eCKOro MOAeJl~pOBaHIt1R lt1 rpa$1t14e- , 
CKIt1M MeTOAOM AocTyna ocy~eCTBJlReTCR c nOMO~b~ rpa$1t14eCKOro npo
TO~OJla, KOTOp~~ npeACTaBJlReT c060~ ~ne~lt1aJlbHY~ $OPMY O~It1CaHIt1R 
MHO>t<eCT,Ba rpa$1t14eCKIt1X 06beKTOB. Pe3YJlbTaTOM 'paõoru np'O~eAYP 

rpa$1t14eCKOro MeTOAa nocr yn a RBJlfleTCR BbIXOAHO~ TepMIt1HaJlbHbl~ npo
TOKOJl, npeACTaBJlR~~It1~ c060R cne~lt1aJlbHY~ $OPMY Onlt1CaHIt1R rpa$1t14e
CKoro 1t1306pa>t<eHIt1R B 06JlaCTIt1 yaK Ha3~BaeMoro Blt1pTyaJlbHOrO 3KpaHa. 
Blt1pTyaJlbH~R 3KpaH RBJlReTCR MOAeJlb~ YCTpoRcTBa oT06pa>t<eHIt1R rpa
$1t14eCKO~ It1H$opMa~lt1lt1. nOCTpOeHlt1e rpa$1t14eCKOro 1t1306pa>t<eHIt1R Ha 
KOHKpeTHOM TepMIt1HaJle ocy~eCTBJlReT nporpaMMH~~ ApaRBep B~XOAa, 

KOTOPbl~ It1HTepnpeTlt1pyeT BblXOAHOR TepMIt1HaJlbHbl~ riPOTOKOJl .1t1 $OpMIt1
pyer AIt1CnJle~HbIR $a~Jl It1CnOJlb3yeMoro' rpa$1t14eCKOro -r;epMIt1HaJla. Ta-
KoR nOAXOA n03BOJllt1Jl It1CnOJlb30BaTb Wlt1pOKIt1R napK BHeW~It1X YCTpoRcTB 
AJlR oTo6pa>t<eHIt1R rpa$1t14eCKoR It1H$opMa~lt1lt1: Auny EC 7032, rpa$ono

CTpOIt1TeJlIt1 EC 7051, EC 705i, EC 7053, EC 7054, An 1251, An 7252, 
H~306 lt1 AIt1CnJle~,3nr-400, Ynr~, BK40U60, Mc-6 lt1 Ap. 

Apa~Bepw BBoAa, 06pa6aTwBaR It1H$opMa~It1~, nocTyna~~y~ 6T It1C
nons ayexux TepMIt1HaJlOB, <tJOpMIt1PY~T BXOAHO~ TepMIt1HaJlbHblR npOTOKOJl, 
KOTOPW~ npeACTaBJlReT ~060~ eAIt1HY~ cne~lt1aJlbHY~ ~OPMY Onlt1CaHIt1R 
nocTyna~~lt1x TepMIt1HaJlbHwx·co06~eHIt1~. CJleAyeT nOA4ep~HYTb, 4TO 
It1CnOJlb30BaHIt1e BwxoAHoro lt1 BXQAHoro TepMIt1HaJlbHWX npoToKonoB no
3BOJllt1JlO peaJllt130BaTb B KOMnJleKCe np~H~lt1n nplt160pHOR He3aBIt1CIt1MOCTIt1, 
T.e. B03MO>t<HOCTb nOAKJl~4eHIt1R pa3JlIt14~WX TepMIt1HaJlOB nYTeM Hanlt1Ca
HIt1R coor aer c r ayoumx ApaRBepoB, He ~3MeHRR «o-mnexca B ~eJlOM. 

Apyrlt1M Ba>t<HWM npIt1H~lt1nOM, peaplt130BaHHwM B KOMnJleKCe, RBJlReTCR 

B03MO>t<HOCTb BWnOJlHeHIt1R npo~eAYP reOMeTplt14eCKOro lt1 rpa$1t14eCKOro 
MOAemipOBaHIt1R KdK B naKeTHOM ,. TaK lt1 B It1HTepaKTIt1BHOM pe>t<It1Max. 
$YHK~~It1'opraHIt13p~It1It1\AoCTyna nOJlb30BaTeJlR K npo~eAypaM MOAeJlIt1
pOBaHIt1R B03Jlo>t<eHW Ha cne~lt1aJlbHY~' nOAclt1cTeMY - MOHIt1TOp. MOHIt1TOP 
3anycKaeTcR Jllt160 nOJlb30BaTeJleM, Jl~60 nplt1KJlaAHOR nporpaMMo~ 

lt1 B npo~ecce pa60Tbl, It1HTepnpeTlt1pYR nporpaMMY, Hanlt1caHHY~ Ha cne
~lt1aJlbHOM R3WKe BWCOKoro YPOBHR CArPA~, AaHH~e npIt1KJlaAHO~ npo
rpaMMw lt1 BXO~HO~ TepMIt1HaJlbHW~ npOTOKOJl, ocy~eCTBJlReT BWnOJlHeHlt1e 
npouenyp MOAeJllt1pOBaHIt1R B naKeTHOM It1JlIt1 B It1HTepaKTIt1BHOM pe'>tMMe. 
HaJllt141t1e MOHIt1TOpa He It1CKJl~4aeT' B03MO>t<HOCTIt1 o6pa~eHIt1R, K <tJYHK~1t10
HaJlbHblM npouenypaa 1t13 npIt1KJlaAHO~ nporpaMMbl c nOMo~b~ oneparopa 
CALL. 
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B KOMnne~C~ CAfPA$ nOnb30BaTen~ npeAOCTaBnHeTCH 
B~60pa pa604e~ BepC~~. Pa604aH BepC~A onpeAenHeTCA 
nonb3yeM~X $YHK~~OHanbH~X npo~eAYP, pacnpeAeneH~eM 

4~Cn~TenbHbIM~ CpeACTBaM~'KOMnneKCa, ~cnonb3yeMbIM~ 
CpeACTBaM~ ~ pe*~MaM~ pa60TW. 

B03MO*HOCTb 
Cn~CKOM ~C

~x Me*AY B~

A3bIKOBbIMJ;1 

He06xoA~MO OTMeT~Tb, 4TO CÀfPA$ HBnHeTCH C~CTeMO~ HOBOrO 
xnacca no cpaaue-u-» c W~POKO oacnpocrpaueauuxa rpa$~4eCK~M~ 

c~tTeMaM~ /fPA$Op/3/, GD 3/4/~ AP./. CAfPA$ OTn~4aeT Han~4~e 
pa3B~T~X cpeACTB peweH~H 3aAa4 reOMeTp~4eCKoro MOAeJl~pOBaH~H 

Ha 3BM, B03MO*HOCTb ~X r~6Koro COBMeCTHoro ~CnOJlb30BaH~H co 
cpeACTBaM~ MaW~HHO~ ~pa$~K~, KOTOR~~ ~TBe4a~T COBpeMeHH~M Tpe
60BaH~AM no CTaHAapT~3a~~~ rpa$~4eCK~X C~CTeM. 

2.	 XAPAKTEPHCTHKH PAo04HX BEPCH~
 

KOMnnEKCA CAfPA<\>
 

Pe*~Mbl paõoru , COCTaB TeXH~4eCK~X, nporpaMHHbix ~ f13bIKOBbIX 
cpeACTB, KOTOp~M~ pacnOJlara~T nOJlb30SaTenb, 3aB~CHT OT B~6paH

HOIl1 pa6à4ell1 aepcuu , 3TO OTpa*aeTCH B ~HAêKCal..\~~1 pa604~X Bepc~1I1 

B B~Ae 'ICArPA$ M.N.", rne 
rypal..\~~, KOTOP~1I1 np~H~MaeT 

1 - EC 3BM, 
2 - CM 3BM, 
3 - APM-P ~ APM-M, 
4 - HBK, 
5 - M~Kpo-3BM, 

a N xapaKTep~3yeT CoCTaB 
pe*~M.bl paõoru . BblAeJleH~e 
neHq pa3n~4HWM COCTaBOM 
nOAKn~4eH~H K MOAenHM CM 

M - HOMep BbI6paHH0Il1. TeXH~4eC.K0Il1 KOHtP~
cneAy~~~e 3Ha~eH~H: 

npo~paMMH~X ~ H3~KOB~X cpeACTB,a TaK*e 
Bepc~1I1 AnH eM 3BM, APM ~ HBK oõycnoa

rpa$~4eCK~~ TepM~HanOB ~ cnoc06aM~ ~X 

3BM. 
KOMnJleKC 06naAaeT W~pOK~M. Ha60pOM pa604~X Bepc~~., HeCKonbKO
 

HOB~X Bepc~1I1 HaXOAHTCH Ha CTaA~~ pa3pa60TK~. B HaWell1 pa60Te
 
A~H~ xapaKTep~CT~K~ Tex Bepc~II1,'KoTop~e B HaCTOH~ee BpeMH'Hawn~
 

Ha~60JlbWee np~MeHeH~e B aBTOMaT~3a~~~ HaY4HblX ~CCJleAOBaH~II1.
 

BepC~H 1.2 

,. Bepcua 6a3HpyeTcH Ha EC..3BM. B Ka4eCTBe TepM~HanOB Anfl Bbl-
BOAa rpij$~4eCK0Il1 ~H$opMa~~~ Hcnonb3Y~TCH Auny 7032, rpa<l>ono
cTpo~renb EC 7052. 06ecne4eHa CBH3b c aBTOMaT~3~pqBa~H~IM pa604~M 

MeCTOM I APM/; npOMe*YTq4Hblt" HOC~TeJleM HBJlHeTCH nepooneura 
B $opMaTe KOA~PO'B~~Ka 3t1-709. Ilpouenypu r eoae rpauecxor-o .~ rpa
$~4e~KO~0 np0l..\eccopOB pean~30BaH~ Ha H3~Ke $OPTPAH-IV. Hcnon~~ 

3yeTcH npOl..\eAypHwlI1 H3~K, T.e. K npo~eAypaM KOMnneKca 06pa~eH~e 

npO~3BOA~TCH c nOMO~b~ oneparopa CALL ~3 np~KJlaAHbIX npor pa-ea , 
Han~caHH~X Ha H3~Kax $OPTPAH, nn/l ~ AP. 
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BepC~R 1.3 

OCHOBH~e xapaKTep~CT~K~ Bepc~~ COBnaAa~T c_xapaKTep~CTJ;1KaM~ 

Bepc~~ 1.2. KpoMe Toro, B AaHHOIl1 BepCH~ ngJlb30BaTeJl~ npeApCTaB
JlAeTC~ B03MO*HOCTb ~cnonb30BaHJ;1R R3~Ka B~COKoro ypOBHH. 

Op~eHT~pOBaHHblll1 Ha 'IHenporpaMM~PY~lI~ero nOJlb30BaTeJlH'I H3blK 
B~COKoro YPOBHH /RBY/ CAfPA<l> n03BonneT c M~H~MaJlbH~M~ 3aTpaTaM~ 

npO~3BOA~Tb Han~caH~e ~ OTJlaAKY nporpaMM AJlH pa60Tbl c KOMnneK-
COM. f 

B H3blKe onpeneneuu reOMeTpH4eCK~e ~ rpa<l>~4e'CK~e oõuexru
 
H onepauua HaA H~M~. Her'eo-oarpn-reckae onepaunn BblnOJlHHIOTCH
 
B np~KJlaAHO~ nporpaMMe.
 

BepC~fl ~. 1 

Bepc~f1 6a3~PyeTCfI Ha HBK c onepa~~OHHOIl1 c~CTeMpll1 PA$OC(RT-I I). 
B Ka4eCTBe rpa<l>~4ecKoro TepM~Hana ~cnOJlb3yeTcH rpa<l>ORoçTpO~TeJlb 
H-306. CocTaB reOMeTp~4eCKoro ~ rpa~~4ecKoro npo~eccopoB COBna
AaeT c Bepc~e~ 1.2. AJlH paõoru c KOMnneKCOM ~CnOJlb3yeTcA npo
l..\eAypHw~ H3~K. ~ 

BepC~H .4.2	 r 
f BepC~R 6a3~PyeTcH .Ha HBK c onepauaoaaoü c~cTeMo~ OC PB 
(RSX-I IM). B Ka4eCTBe rpa$~4ecK~x TepM~HanoB ~CnOJlb3Y~TCH I..\Ber
HO~ TeneB~3~oHHW~ MOH~TOP ~ aHaJlOrOB~~' nnoTTep, nOAKn~4eHH~e 

K 3BM -repes MÓAYJl~ KAMAK KH029 ~ KH027. Coe r as reQMe1',p~4~CKoro 
~ rpa<l>~4ecKoro' npo~eCCOpOB)'COBnaAa~T C aepcueü 1.2. ,[lJlH paõoru 
c KOMnneKCOM ~CnOJlb3yeTcH npouenypasui H3bIK. 

BepC~H 5. 1 

Bepc~H 6a3~PyeTcH Ha M~KPO-3BM HCKPA-226 /~cnonHeH~e 1/. 
B Ka4eCTBe TepM~HanOB AnH BblBOAa rpa<l>~4ecKo~ ~H$opMa~~~ ~cnO~b

3yeTcH 6noK oT06pa*eH~f1 c~MBonbHo-rpa<l>~4eCK0Il1 ~H<l>opMa~~~/60CfH/ 

~ Auny DZM- 180. . ' 
npo~eAYP~ Bepc~~ pean~30BaHW Ha H3~Ke Oe~c~K. B COCTaB nOA

C~CTeM~ rpa<l>~4ecKoro MOAeJl~pOBaH~H BKn~4eH~ npo~eAYPw <l>OPMHpo
BaH~A cOAep*~Moro KapT~HHo~ nllOCK0CT~ c nOMO~b~ rpa<l>~4ecK~x 

np~M~T~BOB, ~ KOTOPWM OTHOCHTCH: T04Ka, oTpe30K, JlOMaHaH, 3JlJl~nC 

10KPY*~OCTb/, cnna~H, TeKCT, 4~CllOBaA nepeMeHHaH, MapKep. 
B <l>opM~poBaH~~ cOAep*~Moro KapT~HHo~ nJlOCKOCT~ MorYT Y4aCT

B0BaTb TaK*e npo~eAypbl: CT~paH~e, 3arlpM~HaH~e ~ BOCCTaHOBJleH~e 

H306pa*eH~~ " 
fpa<l>~4ecK~~ MeTOA AocTyna npeACTaBneH npo~eAYPqM~ nOJlY4eH~H 

~306pameH~H cOAep*~Moro HekoToporonpHMoyrOJlbHOrO OKHa, 3aAaH
uoro B KapT~HHo~ nJlOCKOCT~. BblBOA ~306pa*eH~R Ha KOHKpeTHbl~ 
'rpa$~4eCK~1I1 'TepM~Han dcy~eCTBJlH~T Àpall1Bepbl BbIBOAa: Apa~Bep 
oOCfH ~ Apall1Bep Auny DZM-180. 5 
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06pa~~H~e K npó~eAypaM KOMnneKCa npO~3BOA~TC~ c nOMO~b~ one

pa ropa GOSUB~ ~3 np'~KnaAHbIX_ nporpaaa , Ha~~cáHHbIX Ha assncé 
6et:1c~K. 

Bepc~~ npeAHa3Ha4eHa An~ Han~CaH~~ np~KnaAH~X npOrpaMM nac
c~BHoro~ a TaKme ~HTepaKt~BHoro ~OpM~pOBaH~~ rpa$~4ecK~X ~306pa
meH~A c ~c~onb30BaH~eM cTa~AapTH~X cpeAcTB ~3~Ka 6eAc~K. 

3.	 ~cnOflb30BAH~E KOMnflEKCA CArPA$
 
B HAY4HblX ~CCJ1EAOBAHHflX
 

KaK YKa3WBanOCb B~we, KOMnneKC B 4enOM op~eHT~pOBaH Ha HaY4~ 

Hbl~ ~ccneAOBaH~~ ~ ~cnonb3yeTc~ B HaCTO~UJ,ee BpeM~ An~ peweH~~ 

4eT~pex Kn~CCOB ~aha4: 

1/	 o6pa6oTKa ~ aHan~3 3Kcnep~Me~TanbH~x AaHH~X; 

2/	 MaTeMaT~4eCKoe MOAen~pOBaH~e; . 
3/. ~H$OpMa4~oHHoe o6cnym~B~H~e; 

4/	 npoeKT~pOBaH~e. 

B COOTBeTCTB~~ c 3T~M B HaCTO~UJ,ee 8peM~ pa~pa6oTaHo np~KnaA

Hoe nporpaMMHoe o6ecnê4eH~e Ha 6a3e KOMnneKca CArPA$, ~cnonb

3yeMoe np~ pellieH~~ P~A~ HaY4Ho-~ccneAoBaTenbCK~X 3aAa4. np~Me

pOM TaK~X 3aAa4 MorYT cn~m~Tb cneAy~~e: 

- aHan~3 $YHK4~oHanbH~x 3aB~C~MOCTe~ np~ o6pa6oTKe 'c~eKTpo
M~Tp~4ecKoA ~H$opMa4~~; 

- ?Han~3 reOMeTp~~ Kp~CTann~4eCK~X CTPYKTYP; 
- nO~CK ~ npeACTaBneH~e ~H~opMa4~~ np~ pa60Te c 6a3aM~ HaY4

Hblx ~ T~XH~4eCKIilX AaHHbIX; 
- npoeKT~pOBaH~e anexr poonanuecxax YCTaHoBOK. 
n0APo6Hoe onacaaue ornens aux paõovux Bepc~A KOMlÍneKca CArPA~ 

~ COO~BeTCTBY~UJ,ero np~KnaAHoro nporpaMMHoro 06ecne4eH~~ npeAno
nara~TC~ ~3nom~Tb B OTAenbH~X ny6n~Ka41il~x. 

flHTEPATYPA 

1.	 G~aphics Standardt Planning Committee Status Report, 
ACM/SIGGRAPH. Compt.Graphics, 1979', vo l l L, ... No.3, p.179.v 

2.	 Graphical Kernel System, version 7.0 Func~ional Description. 
DIN Deutsches Inst. für Normung, July 1982, 150 rg.

1.	 6a~KoBcK~A ~.M., ranaKT~OHO~ B.A., M~xat:1no8a T.H. rPA$OP: 
KOMnneKc rpa$~4eCK~X nporpaMM Ha $opTpaHe. HMn ~M.M.B.KenAwwa 
AH CCCP, M., 1983. ' 

4.	 Miller R. GD } - CERN Computer Program Library Long Write-Up. 
CERN J510, Geneva, 1976. 
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B 06beA~HeHHOM ~HCT~TYTe ,~Ae'pHbIX l~ccneAoBaH~A Ha4an 
8bIXOÂ~Tb C60PH~K "Kpamicu e cooQUJeHU.R. 'OH.RH". B HeM 
6YAYT noxeurarscn crar'sa , conepxauiae Op~rJo1HanbHble HaY4Hble, 

'/ 

HaY4HO-TeXH~4eCK~e, MeTOA~4ecK~e ~ np~KnaAHble ,pe3ynbTaTbI, 
Tpe6Y~UJ,~e cpo4HoA ny6n~Ka4~~. 6YAY4~ 4acTbp "Coo6UJ,eH~~ 
OHHW', c r ar sa , eouienuure B C60PH~K, ~MeIOT ,f KaK ~ ,l:\Pyr~e 
~3AaH~~ OHR~, cTaTYc o$~~~aVbH~x ny6n~Ka4~A.1 

C60PH~K 'IIKpaTK~e C006UJ,~H~~ OH51W' 6YAeT BblXOA~Tb
 
pe rynapao . I
 

The Joint Institute for Nuclear Research begins pupli

shing a colrection of papers entitled JINR Rapid Communi:'

cations whiçh is a section of the JINR Communications
 
and is intended for the accelerated publication of impor

tant results on the following subjects:
 

Physics of elem~ntary' particles and atomic nuclei.
 
Theoreti ca1 phys ics "
 
Experimental techniques and methoas.

Accelerators. \
 
Cryogeni cs .
 
Computing l11athematics and methods.
 
Solid state physics. Liquids.
 
Theory of cQndensed matter.
 
Applied researohes.
 

Being a part of the, JINR Communications, the articles 
of new collection like all other publications of 
the Joint Institute' for Nuclear Research have the status 
of	 official publications. 

JINR Rapid Commimications wíl l be i ssued Y'eg'ul ar ly , 

1,' 

, 
v 



== = = = = Q) ro 
::r ~ 
>ao 
~t:t 
0 Q) 
1:= ~ 

tXl 8 
>< :a = a 
~ 
0 
Q 
Q) 

:s:: 
>< :a = 0.. 
Q) 

t:t 
Cl; 

O..ro 
~ E-4 ·= >a :s:: E-4 ro :s:: 
(") E-4 

Q ... = ::r:S:: 
= ~ 0 

t-. 
:s:: 0 = ~= = 
§-~ 
ro :s:: 
(")t:t 
:s:: Q) 
::z::eQ 
ro\0 
t-.0 
0.. o= sae 
:s:: ro 
= ;.::: ro :s:: 
~ ~ :s::\0 
=>a 
co~:= 

npHHHMaeTCA nOAnHCKa Ha npenpHHTW H Coo6~eHHA 06~eAHHeHHOrO HHCTHTyTa 
AAepHWX HCCneAOBaHHH. 

YcTaHoaneHa cneA~aA CTOHMOCTb noAnHCKH Ha 12 MecA~ea Ha HSAaHHA OHAH , 
BKnO~aA nepecWnKy, no OTAenbHWM TeMaTM~eCKHM KaTeropHAM : 

HH,IlEKC TEHATHKA 

1 . 3KcnepHMeHTanbHaA ~HSHKa BWCOKHX 3HeprHM 

2. TeopeTH~eCKaA ~H3HKa BWCOKHX 3HeprMH 

3. 3KcnepMMeHTanbHaA HeHTpoHHaA ~M3HKa 

4. TeopeTM~ecKaA ~M3HKa HH3KMX 3HeprMH 

s. HaTeMaTHKa 

6. AAepHaA cneKTpocKonMA H paAMOXHMMA 

7. $M3HKa TA*enwx MOHOB 

a. KpHoreHHKa 

9. YcKopHTenH 

10. ABTOMaTH3a~HA o6pa6oTKH 3KcnepHMeHTanbHwx 
AaHHwx 

11 . 

13. 

~ 4 . 

Bw~HCnHTenbHaA MaTeMaTMKa M TeXHMKa 

x ...... A 

TexHMKa ~H3H~ecKoro 3KcnepMMeHTa 

HccneAOBaHMA TBePAWX Ten H •MAKOCTeH 
AAePHWMH MeTOAaMH 

1S. 3KcnepHMeHTanbHaA ~M3MKa AAePHWX peaK~MH 
npH HM3KHX 3HeprMAX 

16. ,ll03HMeTPMA H ~M3MKa 3a~HTW 

17. TeopMA KOHAeHCMpo&aHHoro cocTOAHMA 

1a . Hcnonb3oaaHMe pe3ynbTaToa H MeTOAOB 
~YHAaMeHTanbHWX ~3H~eCKHX HCCneAo&aHMH 
8 CMe•HWX o6naCTAX HayKM M TeXHMKM 

19 . 6H~M3HKa 

UeHa noAnHCKH 
Ha rOA 

10 p. ao Kon . 

17 p. a0 KOn . 

4 p . ao KOn. 

a p . ao KOn . 

4 p. ao KOn . 

4 p. a0 KOn. 

2 p. as KOn. 

2 p. as KOn. 

7 p. ao KOn . 

7 p . a0 KOn . 

6 p . a0 KOn . 

1 p . 70 KOn . 

a P . ao KOn . 

1 p . 70 KOn . 

P . 50 KOn . 

P. 90 KOn . 

6 p . ao KOn. 

2 p . 3S 1<0n . 

1 p. 20 KOn . 

noAnHCKa MOMeT 6wTb ~opMneHa C no6oro MeCA~a TeK~ero roAa . 

no BCeM BonpocaM ~pMneHMA noAnMCKM cneAyeT o6pa~aT~CA 8 H3~aTenbCKH~ 
OTAen OHRH no aAPecy : 101000 HocKaa , fnaano~TaMnT, n/R 79. 

AA*Mea B.a. HAP · PI0-85-116 
KoMnneKc MamHHHOH reoMeTpHH H rpa~HKH CArPA~ 
H ero HCITonb30BaHHe B Hayt~HbiX HCcneAOBaHH.IIX 

OnHcaH nporpaMMHhiH KOMnneKc CAfPA~, npeACTaBn.IIJOiqHH co6oH 
HHTerpHpOBaHHYJO CHCTeMy MalliHHHOH reoMeTpHH H rp~HKH. 0CHOB
Hble CTPYKTYPHbJe ::~neMeHTbl KOMnneKca: MOHHTOp, reoMeTpHtleCKHH 
H rpa~H'IeCKHH npoQeCCOpbl, p;paHBepbJ rp~H'IeCKHX YCTPOHCTB, 
Ha6op ITPOTOKOnOB, XapaKTepHCTHKH KOMnneKca: ABYMepHoe H Tpex
MepHoe reoMeTpH'IeCKOe MOAenHpOBaHHe, npH60pHa.ll H MaillHHHa.ll 
He3aBHCHMOCTb, pa6oTa B ITaKeTHOM H HHTepaKTHBHOM pe*MMax, 
HanHt~He .113WKa BhlCOKOro YPOBH.II CAfPA~. aaHO OITHCaHHe P.IIAa Bep
CHH KOMnneKca An.ll 3BM cepHH EC, CM H HCKPA. IlpHBeAeHbJ npHMepbi 
HCITOnb30BaHH.II KOMnneKCa B aBTOMaTH3aQHH Hay'IHhlX HCCneAOBaHHH, 

Pa6oTa BbmonHeHa B J1a6opaTOpHH .IIAePHbiX npo6neM mum. 

Coo~-eHHe O~~e~HeHHoro HHCTHTyTa R~epHWX Hccne~OB8HHA, ny~Ha 1985 

IIepeBoA O.C.BHHOrPaAOBOH 

Adzhiev V.D. et al. PI0-85-116 
Computer Geometry and Graphics SAGRAF Program Complex 
and Its Use in Scientific Research 

SAGRAF program complex being an integrated system of 
computer geometry and graphics is described. Its main struc
ture are the monitor, geometric and graphic processors, dri
vers of graphic devices and a set of protocols. The complex 
features are the following: two- and three-dimensional geo
metric modelling, device and computer independence, batch and 
interactive operation, high level programming language 
SAGRAF. A number of versions for ES, SM and ISKRA computers 
are described. Examples of using SAGRAF in scientific re
search are presented. 

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

Communication of the Joint Institute for Nuclear Research. Dubna 1985 




