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SING - JlHanoroBaSI nollCHCTeMa Jl.llSI rpa¢>H'leCKOro 

npellCT8B.lleHH Sl OllHOMepHbiX M8CCHBOB 

PaccMaTpHBaJOTCSI o6m11e npHHUHllbi nocTpoeHHSI H ocHOBHbie B03MO)I{­

HOCTH JlH8.1IO!'OBOH llOJlCHCTeMbl Jl.llSI rpacjJH'leCKOI'O npeJlCT8B.lleHHSI OllHOMepHb!X 

MBCCHBOB, ITollCHCTeMa OpHeHTHpOBaHa Ha pa6oTy C yaaneHHOH JlHCll.lleHHOH 

CTBHUHeli 38M E3CM-6 0115111. ITpHBeJleHbi npHMepbr, H.ll.lliOCTpHpyJOmHe HC­

llO.llb30BaHHe llOJlCHCTeMbl llpH llOCTpOeHHH rpacjJHKOB, l'HCTOrpaMM H T,Jl, 

ITOJlCHCTeMa ilOCTpOeHa C y'leTOM TeXHH'leCKHX H ilCHXO.llOI'H'leCKHX Tpe-

60B8HHH coBpeMeHHbiX aHanorOBbiX CHCTeM, rroacHcTeMa "oTKpb!Ta" anSI 

paCIIIHpeHHSI H MO)I{eT 6bll'b 8Jl8ilTHpOB8H8 Ha llPYI'HX 38M. 

Pa6oTa Bbmonaeaa B J1a6opaTopHH Bbi'lHC.llHTenbHOli TeXHHKH 

H 8BTOM8TH38UH.ll 0115111, 

Coo6meHHe 06bellHHeHHOI'O HHCTHTyTa SIJlepHbiX HCC.llellOB8HHH, Jly6Ha 1979 

Karlov A.A., Kirilov A.S. P11 - 12133 

ffiNG - Dialogue Subsystem for Graphical 
Representation of One-Dimensional Array Contents 

General principles of organization and main features 
of dialogue subsystem for graphical representation of one 
dimensional array contents are considered. The subsystem 
is developed for remote display station of JINR BESM-6 
computer. Some examples of using the subsystem for dra­
wing curves, histograms etc. are given. The subsystem is 
developed according to modern dialogue systems require­
ments. It is "open" for extension and could be installed 
into other computers. 

The investigation has been performed at the 
Laboratory of Computing Techniques and 
Automation, JINR. 
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1. BBE11EHI1E 

fpa~HqecKoe rrpeacrasneaHe peaynbTaToB HBnHeTCH ae­

OTbeMneMofi H Ba~HOM qacTbiD 6onblliHHCTB8 ~H3HqeCKHX 

rry6nHKBUHH. OrrpeaenHIDmee aaaqeaHe TaKoe rrpeacrasneHHe 

HMeeT IIpH perueHHH ~H3HqeCKHX 38Aaq C IIOMOllibiD AHanoro~ 

Bb!X CHCTeM, qTo BbiABHraeT, B qaCTHOCTH, COOTB8TCTByiD­

lliH8 Tpe60B8HHH K B03MO~HOCTHM Y,AaneHHOM AHCITnefiHOH 

CTaHUHH (Y .llC) E3CM -6 0l1.Hl1 /l/, 
MaTeMaTHqecKOe o6ecrreqeHHe Y .llC/

2
/ B COCTaBe AHCII­

neHHOM 6H6nHOT8KH/3 / HMeeT pHA rroarrporpaMM, KOTOpbre 

B H3Becraofi crerreHH rroMoraiDT pewHTb aaaaqy, OaaaKo 
3TOT Ha6op o6naaaeT orpaHHqeHHblMH B03MO~HOCTHMH, a 

ero rrpHMeHeHHe rpe6yer or rronbaosarenH aosonbHO 6onbwHX 

nporpaMMHCTCKHX ycHJiHH. Pa3BHTHe H o6beAHHeHHe aa6opa 

AHCITneMHbiX IIOAIIporpaMM B 8AHHYID AHanoroByiD IIOAIIpor­

paMMY 6hlTIO caenaao B / 4/, qro noasommo ynpoCTHTb npo­

ueaypy HCIIOnb30B8HHH H paClliHpHTb B03MO~HOCTH rpa~Hqe­

CKOrO npeacrasneHHH aaHHbiX aa Y .llC. TeM He MeHee, aaa­
HaH pa3pa60TK8 6bin8 OpH8HTHpOB8H8 H8 HCIIOnb30B8HHe IIpH 

perueHHH onpeaeneaaoro Knacca aaaaq H ycrynana no CBOHM 

B03MO~HOCTHM H3B8CTHblM aaanorHqHblM CHCTeMaM ( HaiipH­

Mep /S, 61 . ) . Cneayer oTMeTHTb, qro oco6eHHOCTb peanH­

aauHH 3TOH IIOAIIporpaMMbl , a HM8HHO - IIporpaMMHpOB8HHe 

AHanora 6e3 IIpHM8H8HHH CHCT8MHb!X AHanorOBb!X CpeACTB, 

paapa60T8HHhlX nHllib B IIOCneaaee BpeMH (yHH~HUHpOBaHHhlfi 
MeXaHH3M o6pa6oTKH coo6meHHfi, mianorOBbie nepeMeHHbLe 

H T,A,)/B,9/, XOTH H yny'IWHna H8KOTOpbl8 3KCIInyaT8UHOHHbl8 

Hb!e xapaKTepHCTHKH IIOAIIporpaMMbl ( 06beM Tpe6yeMOM II8MH-
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TH, CKOpOCTb OTBeTa If T.n.}, HO npHBena K HeOOXOOHMOCTH 
KponoTnHaoro Tpyna npH nonhiTKax nanhHeHrnero pa3BHTHH 
aTOH nonnporpaMMhr. 

IToHaneHHe B cocraae MaTeMaTHqecKoro o5ecneqeHHH 
Y LIC CHCTeMHbiX cpencra nnH paooThi c nHanoroabiMH ne­
peMeHHhiMH /8/ coanano ycnoaH:H nnH paapaooTKH cneuHanH-
3HpoaaHHhlX noOCI'ICTeM npeOCTaBneHHH If 8H8JIH38 naHHhlX 
B pe)KifMe OHBJIOra; B qaCTHOCTH, nOHBHJ18Ch B03MO)KHOCTb 

coanaHHH ornenbHOH noncHCTeMbi nnH rpa~HqecKoro npen­
craaneHHH q!fCJlOBhlX M8CCHBOB. 

ITpHHUHnHanbHoe ornHqHe nHanoroaoH noncHcTeMhi KaK 
CBMOCTOHTenbHOH enHHHUbl OT naKeTa ( Haoopa} nonnporpaMM 
COCTOHT B TOM, qro OT nonb30BBTeng He Tpe6yeTCH npeny­
CM8TpHB8Th B CBOeH nporpaMMe HeOOXOOHMOCTb (B03MO)K­

HOCTb} o6pameHHH K noncHcTeMe, crpyKTYPY nHanora npH 
pa6ore c noncHCTeMOH H aa6oTHThCH o BCHKoro pona neH­

CTBHHX (no OpraHH38UHH npencraaneHHH, 8H8Jllf38 If perHCT­
paUHH naHHhrx}, KOTOpbre a cnyqae pa6oTbi c HaoopoM non­
nporpaMM HeHa6e)I{Hbi H rpe6yror or nonbaoaarenH nononHH­
renbHbiX, HHorna aeCbMa oruyTHMbiX aarpar, HenocpencraeH­
Ho He CBH38HHbiX C nporpaMMHpOBBHHeM ero OCHOBHOH 38-

naqH. CaH3h nporpaMMbi nonbaoaarenH c noncHCTeMaMH 
ocymecrangercH qepea nHanoroahre nepeMeHHbre, KOTOpbre 
HBnHIOTCH nnH noncHcTeMbi axonHhiMH napaMeTpaMH. B pe­
aynhrare o6ecneqHaaercH npocroe nonKnroqeHHe noncHCTe­
Mbi Ha nro6oM arane a npouecce nHanora nyTeM aaona 

COOTBeTCTByroruero CHCTeMHOrO COOOWeHHH. 

2. HA3HAqEHHE H OCOEEHHOCTH 

IToncHcTeMa SING (System for Interactive Numerical Graphics) 
npenHaaHaqeHa nnH rpa~HqecKoro npencraaneHH:H onHoMep­
HhiX qHcnoabiX MaCCHBOB, o6'bHaneHHhiX a Kaqecrae nHanoro­

BbiX. Eea nononHHTenbHoro oo'bHBneHHH eH nocrynHhi ace 
nHanoroahre nepeMeHHbre, cymecrayromHe a MOMeHT nonKnro~ 
qeHHH. IToncHCTeMa He o6'b51BnHeT co6craeHHhiX nHanoroahiX 

nepeMeHHhrx. 
ITpH paapa6orKe nHanoroaoH nonc~tcreMhi SING 6hrnH 

paCCMOTpeHbl B03MO)KHOCTH nporpaMM H CHCTeM 8H8JIOrlfq­
HOrO H83HaqeHHH / 5 • 6 • 7 I a onHa H3 HHX /6/ B H3BeCTHOH 

' creneHH nocny)I{Hna npoTOTHnOM. KpoMe roro, ohrnH yqreHhi 
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B03HHK8IOWHe npH nonroTOBKe rpa-OCHOBHbie Tpe60B8HHH, 
~HqeCKHX HJIJIIOCTpaUHH 

IToncHCTeMa SING 

HOBe YHH~HUHpOBBHHOro 

K nyonH:KaUHHM, noKnanaM H npoq. 
cocraaneHa no npaaHnaM If Ha oc­
MeXaHH3Ma o6pa60TKH coo6rueHHH/9/ 

qro, B qaCTHOCTH, 8BTOM8THqecKH rapaHTHpyeT 38WHTY OHB­
nora or ~aranbHbiX ornH6oK. Hnpo noncHCTeMhi aaHHMaer 
oKono 3008 gqeeK naM51TH 38M E3CM-6, HO cyMMapHbiH 

o6'beM nonnporpaMM aHaqHrenbHO 6onhrne. Tpe6oaaHHH 
K naMHTH B npouecce pa60Thl C nonCHCTeMOH 38BHCHT OT 
KOHKpeTHblX ~YHKUHH, BblllOJIHHeMb!X B 08HHbiH MOMeHT, HO 
He npeBbllliBIOT 6 ,5K; Bbl30B HCnOJIHHT8JlhHb!X nonnporpaMM 

BblllOJIHH8TC51, K8K npaBHJIO, qepe3 CHCTeMHYIO nonnporpaM­
MY LOADGO. 

Cnenyer oTMeTHTh, qro noncHcTeMa SING peanHaoaaHa 
raKHM o6paaoM, qro ornenbHhie ee nonnporpaMMbi Moryr 

6hiTh Hcnonb30BaHhi caMOCTOHTenbHO nnH nocrpoeHH51 rpa­

~HKOB, rHCTOrpaMM If T.n. Ha 8KpaHe OHCnneg nyTeM npg­
MOrO o6pameHHH H3 nporpaMMbi nonbaoaarenH, 

KaK MaCCHBhl neHCTBHTenhHhlX qHcen, TaK H MaCCHBhl 
UenhlX qHcen paCCM8TpHB8IOTCH If o6paf5aThlB8IOTC51 nonCHC­

TeMOH OOHH8KOBO, K8K neHCTBHT8JlhHbie. 
IToncHcTeMa nonycKaeT rpa~HqecKoe npencraaneHHe KaK 

C8MOCT051TenbHbiX OOHOMepHblX MaCCHBOB, T8K If ~YHKUHO-. 

HanhHbiX aaaHCHMOCTeH BHna Y(X), rne X H y npencraa-
JlHIOT COOOH OTOeJibHhle M8CCHBhl. 

Pa5ora c nonbaoaareneM a noncHCTeMe opraHH30BaHa 
C yqeTOM He TOJlhKO TeXHHqeCKHX, HO If nCI'IXOJIOr!fqeCKHX 
rpe6oaaHHH coapeMeHHhix nHanoroahiX cacTeM. 

0CHOBHOH npHHUHn - "MaKCHM8JlbH8H npOCTOTa HCnOnb-
30B8HH51 B coqeTaHHif C lliHpOKHM cneKTpOM B03MO)KHOCTeH"­
n03BOJI51eT ycnelliHO 8KCnnyaTHpOB8Th nO~CHCTeMy If HaqH­
HBIOWHM, If OnbiTHb!M nOJib30B8TeJIHM. 

lllHpOKOe npHMeHeHHe npaBHJ18 yMonqaHHH npH 3808HHH 
napaMeTpoa rpa~HqecKoro npencraaneHHH noaaonger Haqarb 
pa6ory c noncHcTeMOH H nonyqaTh ynoaneraopHTenbHhie 
peaynhTBTbl C nOMOWblO OOHOH-OBYX KOMaHn, qro oco6eHHO 
npHaneKaTenbHO nnH HaqHHaromHx nonbaoaareneH; nocraroq­
Ho 3H8Tb npOCTeHlliHe B8pH8HTbl nHTH-lli8CTH KOM8HO, qroohl 
npOH3BOOHTh nOCTpoeHHe rpa~HKOB JllOObiX THnOB, B03MO)K­
HblX a noncHCTeMe. OnhiTHhiM nonbaoaarenHM npenocraaneH 

5 



' 

pa3BiiTblll KOM8HllHblll SI3hiK, KOTOpblll o6eCIIe'IHB8eT JlOCTYII 

KO BCeM K8K 06llleiipHHSITbiM, T8K li CIIeUH8.1lbHhiM B03MO)K­

HOCTSIM ITOJlCHCTeMbi. fl OllHblll IIepe'IeHb KOM8Hll SI3b!K8 IIpli­

Be}leH B IIplillO)KeHHli 1. 

CrpyKrypa rroncHCTeMbi HMeeT OllHH yposeHh, noaro­

MY K8:ii\Jl8SI KOM8Hll8 llOCTyiiH8 B mo6oli MOMeHT Jlli8.110ra. 

3To eme 6onee yrrpomaeT o6y'IeHHe pa6ore c rronc«cTeMoli 

li ee IiCIIOllb30B8HHe. 

KoMaHJlHbili SI3biK rronc«cTeMhi SING HMeeT JlBe OCHOB-

Hble OCo6eHHOCTH: 

1) HapSIIlY c KOM8Hll8MH, HMeiDlllHMH ¢HKCHposaHHoe 

H83H8'IeHHe, 60.Tihill8SI rpyrrrra KOM8Hll HMeeT "KOHTeKCHblll 

CMb!Cll", HX JleHCTBHe 38BHCHT OT 8T8II8 llH8.1IOra H MO)KeT 

H3MeHSITbCSI llOBOllbHO illHpOKO. 

2) 0CHOBHhle KOM8Hllhl HMeiDT IIepeMeHHhlll CIIHCOK IIa­

paMeTpOB. 

3TH CBOHCTB8 KOM8HJlHOro SI3hlK8 o6ecrre'!HB8IDT npeeM­

CTBeHHOCTb JleHCTBHll II0.1lb30BaTenSI ITO Mepe H8KOIIlleHHSI 

HM OITbiTa pa60Tbl C ITOJlCHCTeMOll H 6onee 6.TIH3KOrO 3Ha­

KOMCTB8 C ee B03MO)KHOCTSIMH, CKpb!TbiMH Ha H8'!8.1lbHOM 

3Taiie IIp8BH.TIOM YMO.TI'I8HHSI. 0HH )Ke II03B0.1ISIIDT IIO}lllep­

)KHB8Tb o6mee 'IHC.TIO KOM8Hil ITOJlCHCTeMbl B pa3yMHbiX IIpe­

Jle.TiaX. KpoMe yrroMSIHyThix oco6eHHoc Teli, SI3biKY rrpHcyma 

HeKOTOpaSI ¢YHKllHOH8.1lbH8SI H36biTO'IHOCTb, BBe)leHH8SI crre­

UH8.1IhHO Jl.TISI Yll06C~Ba OIIbiTHbiX IIOllb30BaTeneli. 

5J3b!K IIOJlCHCTeMbl paCIIO.TiaraeT CIIp8BO'IHbiMH TeKCT8MH, 

nocTyiiHbiMH IIO.Tih30BaTenro s nro6oli MOMeHT aHanora. Kpar­

KaSI HHCTpyKUHSI COJlep)KHT nepe'!eHI;> OCHOBHbiX KOM8Hil, KO­

TOpbie MOryT IIOTpe60B8TbCSI H8'IHH8IDllleMy IIOllb30B8Te.Tiro. 

B IIO.TIHOM CIIIiCKe IIpHBe}leHbl CBeJleHHSI 0 BCeX KOM8Hll8X 

SI3biK8. 

Ka)KJlaSI KOMaHaa, sseneHHaSI rronb3osareneM B rrpouec­

ce llH8.1IOra, IIpOXOJlHT IIO.TIHhlll CHHT8KCH'!eCKHH, a T8K)Ke 

M8KCHM8.1lhHO B03MO)KHhlll CeMaHTH'IeCKHll KOHTpOllh. 3ro 

II03BO.TISieT 06Hapy)KHTh IIp8KTH'IeCKH BCe OillH6KH H opra­

HH30B8Tb p83BHTblll arrrrapaT llH8rHOCTHKH. 

3. OCHOBHbJE fPAIPH4ECKHE B03MO:>KHOCTH 

SING pacrronaraer cnenyromHMH ocHOBHbiMH B03MO)K-

HocTSIMH rpa¢Hqec~oro rrpencTasneHRSI: 
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- rrocrpoeHue rpaqJHKOB pa3.TIH'IHhiMH crroco6aMH (rrocne­

nosarenbHOCTh y3.110Bh!X TO'IeK, llHHej\:HaSI HHl'epiiO.TISillliSI 

Me)Kny y3nOBbiMH TO'IKaMH, rHcrorpaMMhi, H3o6pa)KeHHe 

rpaqJHKOB C 38}l8HHhiMH OIIIIi6K8MH); 

- rpyiiiiOBOe IIOCTpOeHHe rpa¢HKOB HeCKOnbKRX ¢yHKUHllj 

- IIOCTpOeHI{e HeCKOllbKHX OT}lellbHbiX rpa¢HKOB B pa3HbiX 

'I8CTSIX 8Kp8Ha; 

- IIOCTpoeHHe ¢parMeHTOB mo6b!X rpa¢HKOB; 

- HCIIOllb30B8HHe IIpH Bhl'Iep'IHB8HHH KpHBhlX pa3.1IH'IHhlX 

TeKCTyp .TIHHHll (cnnOillHOH, TO'Ie'IHOH, nyHKTHpHOll li TO'Ie'I­

HD-IIYHKTRpHOH), a T8K)Ke pa3.TIH'IHbiX CIIOC060B. H306pa)Ke­

HHH 38Jl8HHbiX OillH60Kj 

- BK.TIID~eHRe B COCT8B K8pTHHKH .11ro6oro TeKCT8 B Ka­

qeCTBe IIOSICHHTe.TibHOro; 

- IIpH He06XOilHMOCTH ¢opMHpOB8HHe H8lliiHCell K OCSIM. 

4. flPHMEPH HCflOflb30BAHH.H 

Uanee Ha pSIIle IIpHMepOB paCCMOTpeHhl B03MO)KHOCTH 

rroncHCTeMbi SING • ¢lororpa¢HH cnenaHbi c 8KpaHa llHCrrneSI 

T ek troni X-611, KOTOpblll BXOllHT B COCT8B Y UC. 

4.1.fpa¢RK ¢YHKUHH 

flycTb Heo6xonHMO rrocrpOHTh rpa¢HK ¢YHKURH E3 or 

apryMeHTa X (3aecb H nanee B KaqecTse HMeH ¢yHKUHli 

li apryMeHTOB yKa3hiB8IDTCSI HMeHa COOTBeTCTBYIDlllHX M8C­

C HBOB, o6'hSIB.TieHHhiX B K8'IeC TBe .UH8.1IOrOBhiX rrepeMeHHhiX). 

flpome scero aro cnenaTh, sseaSI KOMaHny: 

GRF, E3, X-

Pe3ynhraT rrocTpoeHHSI rrpHBeneH Ha pH c. 1. OrMeTRM, 'ITO 

ecnR paccMaTpHBaTh MaCCHB E3 KaK caMocroSirenhHhiH, TO 

era rpa¢H'!eCKOe rrpellCT8B.TieHHe MO)KHO IIOllY'IHTh KOM8HllOH: 

GRF, E3 

4.2. fpa¢HK HeCKOllbKHX ¢yHKUHll 

UnSI rpyrrrrosoro rrocTpoeHHSI rpa¢HKOB Jl.TISI MaCCHBOB 

Cl, C2, C3, Dl 'D2 MO)KHO BOCIIO.Tib30B8ThCSI KOM8HllOH: 

OVM, Cl, C2, C3, Dl, D2 
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pH C. 1. 

KaK BHAHO H3 pH c. 2, AnSI nyqmeil: aarnSIAHOCTH npH Bbi'Iep­

'IHBaHHH KPHBbiX aBTOMaTH'ieCKH HCllOnb30BaHbl pa3Hble TeK­

CTypbl nHHHil:: nepaaSI KpHBaSI H3o6pa:>Keua cnnomaoil: nHHHeil:, 

BTopaSI - nyHKTHpHOH, TpeTbSI - TO'ie'IHOH, 'leTaepTaSI - TO­

qequo-nyHKTHpHOH, llSITaSI - BHOBb CllnOlliHOH. 3TOT llOpSIAOK 

'iepeAOBaHHSI TeKCTyp SIBnSieTCSI HeH3MeHHbiM AnSI KOMaHAbi 
OVM. 

4.3. fpa4JHK 4JyHKUHH C OlliH6KaMH 

Heo6XOAHMO nocrpoHTb rpa4JHK 4>YHKUHH F2 or apryMeH-

Ta X ; aaAaH MaCCHB om116oK <I>YHKUHH (FE ) 11 MaCCHB 

omH6oK apryMeHTa (X E ) • Ha a ToT rpa4JHK HaAo aano:>KHTb 

rpa4JHK KpHaoil: C2 TaK:>Ke or apryMeHTa X 
8 

p HC. 2. 

Tpe6yeMbiil: peaynbTaT ( CM. pH c. 3) JlOCTHraeTCSI ABYMSI 

KOMaHAaMH: 

E R B, F2, X, FE, XE 
ADC, C2, X 

OpHBeAeHHhie npHMepbi AeMoHCTpHpylOT npocrory Hcnonb-

aoaaHHSI noacHcTeMhi SING B rex cnyqaSix, KorAa npe:>Kae 

acero aa:>KeH caM rpa4JHK, a paanH'IHbJe "aKceccyapbi" uecy 

mecraeHHhi ( aanpHMep, npH onepaTHBHOil: oueaKe npoMe:>Ky­

TO'IHbiX peaynbTaTOB). 

nnSI HnnlOCTp8U~IH ApyrKX B03MO:>KHOCTeil: paCCMOTpHM 

6onee cno~Hhie npHMepbi. 
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• p R c. 3. 

4.4. C n 0 )!{H b!H C 0 B Me C T H hi it I' p a cp R K 

Heo6xonRMO nocTpOHTh rRCTorpaMMY nnSJ: MaCCRBa D1 
R Hano)!{RTh Ha Hee KpRBYIO nnH MaCCHBa Y1, R3o6pa)!{eH­
HyiO ToqeqHoit nRHReit. KpoMe Toro, cnenyeT aannRcaTh 
OCR: ocb X - "UNITS " , ocb Y - "DENSITY " , 3aMe­
HRTh cpopMaT pa3MeTKH oceit Ha F6.'1 R BhtBeCTH aa sKpaH 
na Ty noc TpoeHR H. H a rpacpRK non)!{Ha 6biTh Hano)!{eHa 
MaCiliTa6HaSI CeTKa, 

OnRH R3 B03MO)!{HhiX BapRaHTOB BhiiiOnHeHRSI sToro 3a­
naHHSI HMeeT BRA (CM, pH C, 4): 

10 
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I 
I 

GRID 
AXL, 'F6.1', 'F6.1' 
HST,D1 
LBX, 'UNITS', 5 
LBY, 'DENSITY', 7 
TYP, 'L: 
ADC, Y1 

TEXT 
~50, 750, 10, 10 l 
23.11.78 

p HC, 4, 

ITocTpoeHRe ceTKH 
I13MeHeHHe cpopMaTa HaAIIHCeit 
ITocTpoeHHe I'RCTorpaMMhi 

H annHCh nnH ocH X 
H annHch nnH ocH Y 
3anaHHe TeKCTyphl rpacpHKa KpHBOH 
ITocTpoeHHe rpacpHKa (c Hano)!{eHReM) 

3anaHHe o6nacTH SKpaHa nnSJ: BBona 
TeKCTa R BBOA TeKCTa ( naTbi) 
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4.5. f1 0 C T p 0 e H He Jl By X I" p a cp H K 0 B B p a 3 H bl X 
'laCTSIX 8KpaHa 

Ha oanofi KapTHHKe neo6XOJlHMO H3o6pa3HTb rpacpHK 
cpyHKUHH Y2 or apryMeHTa X H cpparMeHT rpacpHKa 8TOH 
)Ke cpyHKUHH, naxoaSIIUHHCSI B rrpSIMoyronbHHKe: 2::; X <;;.. 3, 
- 13 ::; Y2 'S_ -11 . 

f1onHbiH rpacpHK JJ.On)KeH H8XOJlHTbCSI B rrpaBOM BepxHeM 
yrny 8Kpana, a cpparMeHT saHHMBTb neayro rronOBHHY 8Kpa­
Ha H 6biTb IIOKpbiTb!M Macrura6HOH CeTKOH. 8 CB060JJ.HYID 
'laCTb 8KpaHa He06XOJlHMO IIOMeCTHTb H8JliiHCb "GRAPHIC 
AND IT 1S FRAGMENT IN THE SAME PICTURE ". 

CneayromaSI rrocneaoaarenbHOCTb KOMaHJl rrosaonSieT Bbi­
rronHHTb 8TO 38Jl8HHe (pe3ynbT8T CM, H8 pHC. 5): 

pH C. 5. 
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SCR, 550, 950, 500, 870 
GRF,Y2,X 
SCR, 150, 470, 150, 870 
RNG, 2, 3, -13,-11 

GRID 

GRI, Y2,X 

TEXT 
560, 290, 6, 30 
y 
CRAPHIC AND IT'S FRAGMENT 
IN THE SAME PICTURE 

5. 3AKniOYEHl1E 

3aaanee o6naCTH aKpana 
Tiocrpoenne rpacpHKa Y2(X) 
3aaanne o6nacrn 8Kpana 
3aaaHHe Hy)KHOI"O anaiia30Ha 
rrepeMeHHOH 
Tiocrpoenne ceTKH 
Tiocrpoenne cpparMeHTa rpa­
cpHKa Y2(X) 

3aaanne o6nacrn 9Kpana 
anSI BBOaa TeKCTa H BBOa 
reKCTa 

OrrbiT pa6oTbi c rroacHCTeMoii: SING IIOaTBep)KaaeT 
IIpaBHnbHOCTb IIpHHUHIIOB, IIOnO)KeHHb!X B OCHOBY ee pa3pa-
60TKH H peannsauHH. TioacncreMa yao6na B aKcrrnyaraUHH, 
"OTKpbiTa" anSI paCIIIHpeHHSI H MO)KeT 6biTb aJJ.aiiTHpOB8H8 
na apyrnx 38M, rae HMeercSI arrrrapaT o6pa6oTKH coo611Ie­
HHii: H peanH30BaH pe)KHM pa60Tbi C aHanOI"OBbiMH rrepeMeH­
HbiMH. 

TIPHnO)KEHHE 

KoMaHaHbiii: SI3biK rroacHcreMbi SING 

HHlKe rrepe'IHCneHbi ace KOMaHabi rroacHcreMbi SING, 
aocryiiHbie IIOnb30BareniD B HaCTOSIIUee BpeMSI • .llnSI KpaTo. 
KOCTH OIIHCaHHe IIapaMeTpOB He IIpHBOaHTCSI, ITO 8TOii: )Ke 
IIpH'IHHe yKa38HO TOnbKO OCHOBHOe Ha3Ha'leHHe KOMaRa. 

f1pHHSIT8 cneayroruaSI repMHHOnOI"HSI! 

"fpacpeK" -rpacpH'IecKoe rrpeacraanenHe oanoii: nnH ne­
CKOnbKHX tPYHKUHA !3Mecre C H306pa)KeHHeM (no Bbi6opy) 
oceA, rroSICHHTenbHbJX naarrnceA H r.rr. 

"CI>yHKUHSI THIIa A(N) " - tPYHKUHSI, 3Ha'leHHSI KOTOpOA sa-· 
aaHbi MaccnaoM A= I ai I , rae i=l .... , N , T. e. cpyHKUHSI, 
o6pa30BaHHaSI COBOKYIIHOCTbiD TO'IeK (i, a.) . 

1 
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"<PyHKUHSI THII8 Y (X) " - lPYHKUHSI, 3H8'18HHSI KOTOpOH 

3a.[laHhl MaCCifBOM y = {yi } , OT apryMeHTa, 3a.[l8HHOrO 

MBCCifBOM X= I xi l , r.ne i = 1, ... , M; j = 1, ... , N , r.e. 

¢yHKUHSI, o6pa3oaaHHast coaoKyiiHOCTbiO TO'IeK I xk, yk l , 
r.ne k = 1, ... , min (M, N). 

ITo.nKnJO'IeH!fe rro.ncHCTeMhi SING K rrporpaMMe rronb-

3oaarenst Bblii10nHSI8TCSI IIOCne BBO.[la Ha Y llC CHCT8MHOrO 

coo6ruemur: 

/A, SING 

Bhrxo.n H3 rro.ncHcTeMhi SING 
CHCT8MHblM KOMaH.naM /9/: 

ocymeCTBnsteTCSI ITO 

/R - B03BpaT B rrporpaMMY IIOnb30BaTenst H8 TOT ypoBeHb, 

C KOTOpOrO IIpOH30Uien Bbi30B IIO.[lCifCT8Mhi; 

/I - B03BpaT B rrporpaMMY IIOnb30BaTeng Ha rrepBblH ( Ha­

qanbHbiii:) ypoaeHb cTpyKryphr .nHanora; 

/S - B03BpaT Ha CHCTeMHblH ypOB8Hb (.nHanorOBbiH MOHHTOp), 

c KOToporo ocymecranstercst Bhi30B rrporpaMM rronb3oaare­

neii:; 

/F - rrpeKpameaHe ceaaca pa6orhr c YllC (r.e. rrpeKpame­

HHe BbiiiOnHeHHSI 3a.[la'IH IIOnb30B8Tenst), 

1, ITpe/lBapHTenbHhie KOMBH/lhl 

1.1. 3a.naHHe 
6
0K a a" --

RNG - 3a,naH!fe rpaHHU "oKaa" ( .nHaiia30HOB H3MeHeHHSI 

IIepeMeHHhiX IIOnb30BaTenst) B SIBHOM BHne; 

SCL - BKniO'IeH!fe pe~HMa aBTOMaTH'IeCKoro MacUira6Hpo­

BaHifst; 

NSC - BbiKniO'IeHHe pe~lfMa aBTOMaTH'IeCKOro MaCUITa6H­

poBaHHst; 

MAP - aBTOMaTH'IeCKoe Bbi'IHCneaHe rpaHHU "OKHa" c yqe­

ToM 06IU!iX 3KCTpeMyMOB H8CKOnbKifX <iJyHKUHH; 

NMP - OTMeHa .neii:CTBifSI KOMaH.nhr (HnH rrocne.noaarenb­

HOCTif KOMaH.n) MAP. 

1 .2 • 3 a ll a H If e rr o n st If H ll H K a u If If 

SCR - 3a!laHHe o6naCTif 8Kpaaa, rrpe.naa3aaqeaaoii: .nnSI 

IIOCTpOeHHSI rpa<iJHKOB, 

1,3, 3 allaH If e X a p a K T e p If C T H K H 3 0 6 p a~ a eM bl X 

rpa<iJHKOB 

TYP - 3a!laHHe crroco6a rrocrpoeHifst rpa¢HKa, TeKcTyphr 

nlfHifH H CIIOC06a H306pa~8HHSI OUI!i60K; ll8HCTBif8 KOMaH/lbl 

pacrrpOCTpaHSI8TCSI TOnbKO Ha 0/lHY (cne!lyJOIUyJO) KpHByJO; 

TLN - BbJ6op nHHeiiaoii: lfHTeprronHUiflf B Kaqecrae crroco6a 

IIOCTp08HifSI IIOCne!lyiOIUifX rpa<j{lfKOB C B03MO~HOCTbiO 3a!la­

Hif51 reKcryphi nHHifii qepe3 rrapaMerp; 

THS - Bhi6op pe~lfMa rrocrpoeHifH rrocne!lyJOIUHX rpa¢HKOB 

B BHll8 rlfCTOrpaMM C B03MO~HOCTbiO 3a!laHifSI T8KCTypbl 

nlfHHii qepe3 rrapaMerp; 

TPN - 3a/laHHe pe~HMa rrocrpoeHifH rrocne.nyiOIUifX rpa¢H­

KOB B Biffle COBOKYIIHOCTif y3nOBhlX TO'IeK; 

TEB - 3a!laHife ( qepe3 rrapaMerp) crroco6a !f3o6pa~eHifSI 
OUI!i60K !lnst rrocne!lyiOIUifX rpa¢HKOB. 

2. KoMaH/lhi rrocrpoeHifH rpadJHKOB 

EcnH KOMaH!la rrpe!lHa3Haqeaa !lnH rrocrpoeHifH rpa¢1fKOB 

<lJy HKUifH TOnbKO 0/lHOro Tlfiia A (N) !inlf Y (X), OH yiiOMH-

HYT B OIIIfCaHiflf KOMaH/lhl, lfHaqe llOIIyCTifMbiMif 51BnSIJOTC51 

o6a Tlfrra. 

Bo acex cnyqagx, KpoMe crreuHanbHO oroaopeHHhiX, 

crroco6 rrocrpoeHifSI rpa¢HKOB, TeKcrypa nlfHifii If r.rr. an11 

rrpe!laap lfTenbHO yKa3biBaJOTC 51 rronb3oaa reneM ( KOMaH/lhi 

IIyHKTa 1,3), lfnlf IIpHHifMaiOTCH ITO YMOn'laHifiO, 

2.1. ITocrpoea!fe rpa¢11KOB OlllfHO'IHbiX ¢yHKUifH 

GRF - rrocrpoeHHe rpa¢11Ka ¢YHKUiflf; 

HST - rrocrpoeH!fe rpa¢11Ka ¢yHKUiflf B Biffle rHCTorpaMMhi; 

14 I 15 



ERB - nocrpoeaae rpa¢aKa ¢YHKUHH c orna6KaMH ansr 
¢yHKUHH H apryMeHTa; 

ERY - nocrpoeaae rpa¢aKa ¢YHKUHH rana Y (X) c orna6-

KOH ronbKO nnsr ¢YHKilHH. 

2 .2. H a n o )Ke H H e r p a ¢ H K o s 

ADC - aano)KeHHe rpa¢aKa ¢yHKUHH aa npenhiayumii: rpa¢aK; 

ADE - aano)KeHHe rpa¢aKa ¢YHKUHH c orna6KaMH aa npe­

ahiaymaii: rpa¢aK; 

2.3. r p y n nos hie K oM a a a hi an sr no c r poe a H sr 
rpa¢HKOB HeCKOnbKHX ¢YHKUHH 

OVF - nocrpoeaae rpa¢aKa aecKonbKHX ¢yHKUHH rana Y(X); 

OVM - nocrpoeaae rpa¢aKa ansr aecKonbKHX ¢yaKUHH rana 

A(N) 

f1 pH Me 'l a H He: llnsr 9THX KOMaHa TeKCTypa nHHHH OTaenb­
HhiX KpHBhiX Bhi6HpaeTCSI aBTOMaTH'leCKH B 3aBHCHMOCTH OT 
nosauaa napaMerpos, onpeaensnomax ary KpasyiO. TaK, KpH­
sasr, COOTBeTCTByiOmag nepBOH ¢YHKUHH, H306pa)KaeTCH 
cnnOlliHOH nHHHeH, BTOpasr - lliTpHXOBOH, TpeTbH - TO'le'lHOH, 
'leTBeprag - TO'le'lHO-flYHKTHpHOH, nsrrasr - BHOBb cnnOlliHOH 
H T.a. 3TO COOTBeTCTBHe srsnsreTCSI ¢HKCHpOBaHHhiM. 

3. flpO'lHe KOMaHahi 

3.1. C H C T eM H hie p e )Kif M hi H ll a paM e T p bl 

AXS - Bhl6op pe)KHMa pa6oThi, npa KoropoM BMecre c Ka)K­
ahiM rpa¢HKOM H306pa)KaiOTCSI KOOpaHHaTHhie OCH; 

NAX - OTKa3 oT nocTpoeaasr oceii:; 

GRID - saaaaae pe)KHMa pa6oThi c MacrnTa6aoii: ceTKoii:, 
npa KoTopoM oaa ¢opMapyercsr ansr Ka)Kaoro rpa¢aKa; 

NGR - oTKas oT ¢opMaposaaasr ceTKH; 

FRA - Bhi6op pe)KHMa pa6oThi, npa KOTopoM Ka)KahiH rpa­

¢aK 3aKniO'laeTCSI B paMKy; 
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- OTKa3 OT llOCTpOeHHSI paMKH; NFR 

EDP - BBOa B pe)KHMe peaaKTHpOBaHHH HOBOrO 'lHCna HH-
Tepsanos H noaaaTepsanos ansr oceii:; 

AXL - 3aMeHa cneua¢HKaUHH ¢opMaTOB ang H306pa)KeHHH 
MeTOK K OCSIM. 

3.2. C e p B H C H hie K 0 M aHa hi 

ERA - nonaoe yaaneaae aso6pa)Keaasr c aKpaaa (o'lHCTKa 
9Kpaaa); 

LBX - aaanHChiBaaae ropasoaTanbaoii: oca; 

LBY - aaanachisaaae sepTHKanhaoii: oca; 

TEXT - BKniO'leaae nosrcaaTenbaoro TeKcTa (KoMMeaTapasr) 
B H306pa)!{eHHe; 
TEACH- BhiCBe'lasaaae aa 9Kpaae cnpasoqaoii: aa¢opMaUHH 
o sr3hrKe noacucreMhr. 
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