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OnHcaHa CHCTeMa nporpaMM MR HHTepaKTHBHOro nocTpOeHHR H pe
,a:a1<rnposaHHR rpacpH'leCKHX CTPYKTyp Ha useTHOM pacTpOBOM ,UHCilJlee. 
CTporpaMMbl pa3pa6oTaHbl Ha 113b!Ke <l>opTpaH-IV 11 AcceM6nep C HCITOflb30-
BaHHeM CHCTeMHOH 6H6n110TeK11 PT-60, op11eHT11poBaHbl Ha pa6oTy C r116-
l<l1Ml1 ,n11c1<aMH. nocTpOeH11e rpacp11Ka OCHOBbIBaeTCR Ha Bbl30Be MO,nyneH 
11 3Hal<OB 113 6116n110TeK nom,3osaTen11, 11X TT0311U110HHpoBaIDm B OKHax 
H3o6pa)l{eHl111, a TaK)l{e BbJ'lep'111BaHl1H fll1HH11 C nOMOlUblO Kypcopa. Pe,naK
Tl1poBaH11e COCTOHT B H3MeHeHHl1 KOOp,n11HaT, UBeTa, TOJTIUl1Hbl, co,nep)l{a
HHR 3neMeHTOB 11306pa)l{eHH11, 11X CTHpaHl1H ltnH ,no6aimeHHl1 HOBbIX. 
J,fao6pa)l{eH11e xpaH11TC11 B cpal1nax Ha r1161<11x .n11c1<ax, Bl<flIO'laeT <PYHKUHO
HanbHYIO 11 Tononor11'1ec1<y10 l1Hq>OpMau1110 H MO)l{eT 6bJTb HCnOnb30BaHo 
,nn11 apx11sau1111, pa3MHO)l{eH1111 H ,nanhHel1weii o6pa6oTKH. 

Pa6orn BhtnonHeHa a OT,nene HOBbIX MeTo,nos yc1<opeHH11 OIUU1. 

Coo6uteHHe 06'beJllOfCHHOro IOfCTHTyra IIJlepHblX HCC11eaoeaHHii. Ily6Ha 1986 

CTepeso,nO.C.BHHorpa,nosol1 

Karrasch G., Kreiseler D. Pll-86-672 
Grafic Editor of Colour Display Operating 
with MERA-60/30 Computer and CAMAC Interface 

A system of programs tor the interactive generation and grafic structu
res edition on a colour display is described. The programs, performed in 
FORTRAN-IV and ASSEMBLER languages using the PT-60 system library, 
are provided for a floppy disc operations. Grafic construction is based on 
calls of modules and characters from the user libraries, its positioning on 
image windows and drawing lines with the help of the cursor. Editing inclu
des the modification of coordinates, colour, contents, thickness insert or 
delete of picture' s elements. The picture is stored on the floppy disc files 
and includes functional and topological in formation and can be used for do
cumentation or further treatment. 

The investigation has been performed at the Department of New 
Acceleration Methods, JINR. 

Communication of the Joint Institute for Nudear Research. Dubna 1986 



1. BBE,IlEHHE 

ITpuMeHeHne 3BM ,n;Jrn pa6oThI c rpacpw1ecKnMu H3o6pIDKemrnMn 
UMeeT eceeo3pacTaIOIQee 3HaqeHHe npH npoee,n;eHHII KOHCTpyKTOpCKHX 
II ,n;pyrHx uHm:eHepHbIX pa6oT. ITptt 3TOM rpacpuqecKoe tt3o6pam:eHtte 
CJIYm:HT qaCTO He TOJibKO ,IJ;JIH KOHCTpyHpOBaJIHH HJIH 6onee HarJIH,IJ;Horo 
npe,n;CTaBJieHHH, HO H ,IJ;JIH ,IJ;aJibHeiiweii o6pa6oTKH. 

ITpttMepoM TaKHX npHMeHeHHH MOm:eT cJiym:HTh COCTaBJieHHe npHH
QHnHaJibHblX 3JieKTpHqecKHX cxeM, rpaq> , TpaccHpOBKa neqarnhIX nnaT 
H ,n;p. He,n;ocTaTKOM cncrnM, co3,n;aHHbIX .n;JIH MHHiI-3BM, HaripHMep/1 ,21, 
HBJIHeTCH OTCYTCTBHe Henocpe,n;CTBeHHoii mnepaKTHBHOH pa60Tbl C .3Jie-. 
MeHTaMH H3o6pameHHH npHMO Ha 3KpaHe, HX y3KaH npo6JieMH!UI cneQHa
JIH3aQHH. 

Pa6oTa 6onhworo Kpyra noJib3oearnneii c mnepaKTHBHhIMH rpacpH
qecKnMu cpe,n;cTaaMH Ha 6onhwux 3BM noKa orprumqJiaaeTcH He,n;ocTa
Toqab1M KOJIIIqecTBOM rpaq,nqecKUX pa6oqux CTaJIQHii H Tpy,D,HO,IJ;OCTynHo
CThlO TaKHX 3BM. ITo3TOMY cyIQecTeyeT TeH,n;eHI.\HH pa3eueaTb cooTeeT
cTeyroIQee MaTo6ecneqeHHe ,IJ;JIH MHHH· H MHKpo3BM. IlpHMepbI peaJIH3a
QHH rpaq,ttqecKnx HJIH KBa3Hrpaq,ttqecKHX pe,n;aKTOpoe, KOTOpbie HMelOT 
YHHBepCaJibHOe npttMeHeHne H . npe.n;Ha3HaqeHbl ,IJ;JIH ucnoilb3OBaHHH Ha 
MHKpo3BM, npe,n;cTaeneHbI a1 3 ,4 I. · 

· B ,n;aaHoii pa6orn OnHChIBaeTcH rpaq>ttqecKHii pe,n;aKTop rorn 3BM 
Tttna MERA-6O c onepaQHOHHOH cucTeMoii PT-6O, K Kornpoii ,i\ononHH-· 
TeJibHO no,n;KnroqaeTcR: UBeTHoii pacrpoeb1ii: ,n;ucrmeii c HHTepqieucoM 
KAMAK. B COCTaB pe.n;aKTopa BXO,IJ;HT nporpaMMa CO3,IJ;aHHH 6H6JIHOTe
KH 3JieMeHTOB H306pam:eHUH H caMa nporpaMMa penaKTHp<>BaHHH. Pe
.n;aKTHpoeaHue eKJiroqaeT BhI3OB, no3nunoHupoerume, cMetueHne, crnpa
nue HJIH MO,IJ;Hq>HKaQHIO TOJIIUHHbI, QBeTa, 3JieMeHTOB: H306pruKeHHH; 

C IlOMOIQblO Kypcopa · C ynpaeneuneM nocpe.n;CTBOM'' KJiaBHaTypbl · 
no eeKTopy CMeIQeHUH CO3,n;arotcH JIHHHH II BCTaBJIHIOTCH TeKCTOBbie 
(3HaKOBbie) CTpOKU. 3HaKU TaKm:e HBJIHIOTCH 3JieMeHTaMU 6H6nHOTeKH, 
co,n;epm:aime KoTopou onpe,n;enHeTcH noJih3oearnneM, · npnqeM 3HaKOM 
MO)l(eT 6b1Tb JII06aH KOHq>nrypauHH TO1IeK II JIHHHH. 3JieMeHTaMH H306pa
m:eHHH MOryT 6b!Tb' MO,IJ;yJIH H3 6H6.imoTeKH MO,n;yneii, JIHHHH, Hapuco- '. 
BaJIHbie IlOJlb3OBaTeJieM, " 3HaKH. ,IlJIH H306pruKeHHH HCilOJib3yeTCH a,n;pec- .· . 
Hoe none B 16 6UT, MO)K}{O H3MeHHTb MaCwTa6 H MeCTOpacnOJIO)l(eHHe 
pucynKa. EcTb BO3MO)KffOCTb H306pam:eHHH OKHa H3 JII060H rpaqmqecKoii 
CTPYKTypbI. Mo)l(eT 6bITb HCilOJib3OBaHO 7 ueeTOB. 

J1306pam:eHHe coxpaHHeTCH B q>aiinax Mo,n;yneu, JIHHHH H 3HaKOB, 
OHO co,n;epm:HT TOilOJIOrHqecKyIO " cpyHKQHOHaJibHYIO HHcpopMaQHIO, KOTO
pyro Hy)K}{O HMeTb ,lJ;JIH npoee.n;eHHH bHeHII ~ C IlOMOIQbIO 
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nporpaMM noruqecKoii cnMynnu:uu, anToMaTnqecKoii TpaccupoBKH 11m1 
C03.D.aI-IHJI ynpannmoru:nx nepcponeuT .n;nR .pucyroru:nx n caepnnnhHhIX 
anT9MaT0B. Pe.n;aKTOp opueHTIIpOBaI-1 Ha pa6oTy C rn6KHMH .D.HCKaMH. 
IlporpaMMhI Hanncru1b1 na JI3hIKax <l>opTpru1-IV u AcceM6nep c ucnonh30· 
aa1-1neM cucTeMHOH 6u6mIOTeKu PT-60. CThIKOBKa c HHTepcpeii:coM .n;ucn
neJI npOH3B0,lJ.HTCJI no.n;nporpaMMaMH HHHU:UaJIH3au:un " H306pIDKeHHH 
TOqKu. L{JIJI . ynpaanemm rpact>onoCTpOIITeneM .n;ononHHTeJihHO ucnonh-
3yeTCJI no.n;nporpaMMa ynpaanenuJI nepoM. 

2. P ABOT A PEJJ:AKTOP A 

2.1. Onpe.n;eneHHH, COCTaB H3o6pIDKeHUH 

l13o6pa)KeHne - 3TO CODOKYilHOCTh aneMeHTOB, noMell(eHHhIX B none 
a.n;pecau:uu H306pIDKeHUJI 11 HMCIOll(HX CBOH aTpn6yThI. ATpH6YTaMU JID
nJIIOTCJI u:neT 11 Tonru:una nmnm. HMelOTCJI 3 Tuna aneMeHTOB 11306pa)Ke
HHJI: Mo.n;ynu, nnHHH H 3HaKH, aneMeHThI KIDK,lJ.oro Tuna noMeru:aroTCH 
B OT.n;enLHpIH <paHJI. 

2.1.1. Mo.n;ynu 

Mo.n;ynL -:-- caMocToarnnLHaJI rpa<puqecKaJI cTpyKTypa. Ka)K.IJ.hIII 
Mo.n;ynL o6o3HaqaeTcJI o.n;nnM 3HaKoM ASCII 11 nHTH3naqubIM u:n<pponhlM 
KO.II.OM. Onuca1-1ue acex Mo.n;yneii xprurnTcH a 61-16nuornKe Mo.n;yne11. 

Mo.n;ynL COCTOHT 113 npoH3BOnLHoro q11cna cy6aneMeHTOB. Ka)K.IJ.hilI 
cy6aneMeHT COCTOHT 113 .D.BYX Tnnoe cy6crpyKTyp,. KIDK,lJ.bIH H3 KOTOpblX 
BbI3bIBaeTCH H3 OT,lJ.eJihHOH 6n6nnoTeKH. YcnoBHO OHM 3,lJ.eCL o6o3Ha
qaroTCH KaK THn I u THn II. Cy6cTpyKTypbI Tnna I HBnHIOTCH O,lJ.HHaKOBblMl1 
.n;nH acex cy6aneMeHTOB O.D.IIOro MO,lJ.ynH u BCTpeqaroTCH a HUX TOnLKO 
O.D.HH paa. IlpnMepoM cy6cTpyKTypbl MO)KeT cny)KUTL 3HaK .D.HO.D.a, KOMna
paTopa H .n;p. C noMOI.ULIO IlHTH3HaqHoro KO.II.a OHM Bbl3bIBalOTCH H3 6u6-
nnoTeKn cy6cTpyKTYP Tnna I. 

Cy6crpyKTypbI Tuna II MoryT 6hITL npOH3BOnhHO ncnonL30BaHbI B 
n1060M H3 cy63neMeHTOB Mo.n;yna. Tun II npe.n;Ha3HaqeH npenMyru:ecTeenuo 
.n;nH TeKCTOBbIX 3HaKOB. Bb130B H3 6n6JIHoTeKH npoH3B0,lJ.HTCH C nOMOll(LIO 
KO.II.OB ASCII. 
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IlocTpoeHne n3o6pIDKeHnJI nponcxo.D.HT no KoMrui.n;e N (NEW). Pac- { ) 
nono)KeHne Kypcopa ua 3KpaI-Ie onpe.n;enaeT MeCTo Bhl30Ba MO.IJ.YnH. Ilpn I I 
JTOM Ha MecTe Kypcopa pacnonaraeTCH nepnhm cy63neMeHT Mo.n;yna. · · 
OCTaJibHbie cy63neMeHThI UMeIOT KOOP.D.HHaTy (1,1) n He pncylOTCJI. Oun 
BBO.IJ.HTCJI e H3o6pIDKenue no KOMaI-1.n;e M (MODIFY). B n306pa)KeHHH 
Ka)K.IJ.bIH MO.n;ynL HMeeT CBOH nopJI.D.KOBbIH HOMep. 

2.1.2. JlHHHU 

JlUHUH .KaK aneMCHT H3o6pa)KeHHH MO)KeT HMeTL pa3HOe 3HaqeHne: 
a) cny)KUT rononoruqeCKHM aneMeHTOM CBJI3H .D.BYX nnu '6onee ' ' 

ToqeK Ha none a.n;pecau:uu· 
2 . ' 

6) 03uaqaeT <pyHKu;HOHaJILHYIO CBJI3b Me)K.IJ.y MO.D.ynJIMH; 
B) HMeeT TononornqecKoe n <pyHKU:HOHanbuoe 3uaqenue. 
JlHHuJI e cocTaae HJo6pa)KeHHH co3.n;aeTcn no KoMau.n;e N (NEW) c 

yI<:a3aHHeM HCTOqlJUKa (HOMep MO.IJ.ynJI, HOMep DhIXO.D.a) H u:enu (HOMep 
MO.D.ynJI, HoMep exo.n;a). )J:anhllle nUHHIO ueo6XOAHMO puconaTL c noMo
lUhlO Kypcopa, onpe.n;en.irn ToqKn naqana, noaopoTa, a TaK)Ke npn3naKu 
npephIBaI-IHH 'H OKouqauUJI. Ka)K.IJ.bIH 0Tpe30K nHHHll MO)KeT HMeTL HH.IJ.H
DH.IJ.YaJILHblH u:neT H TOnI.UHny. 

2.1.3. 3ua1rn 

3HaKH HBnJIIOTCJI aneMeHTaMH U306pa)Kelllm, KOTOpbie BbI3hIBalOT~ 
CH H3 6H6nnoTeKH 3HaKOB ( cy6cTpyKTyp nma II) npH nOMOll(H KO.II.a 
ASCII. KoMMenTapuii - JTo cTpoKa H3 nponaeonbuoro qHcna 3HaKoa. 

· O1m BKJiroqaroTcJI e H3o6pa)Kenne no KOMan,ne N (NEW), 3aTeM yKa3hIBa
eTcJI HOMep KOMMCHTapHJI Ji o6o3HaqaeTCH KypcopoM Haqano CTpOKH. 
IlepeMeru:eune MecTa BhI3oaa cne.n;yroru:ero 3HaKa npoucxo.nnT aBTOMa
n1qecKn. 

2.1.4. Cy6cTpyKTypa THna I 

Cy6cTpyKTypa 3Toro' THna - 3TO nponaoonbuan lWM6HHau:HJI ToqeK 
11 oTpeaKoe ua co6cTneunoM none a.n;pecau:nn (256 x 256). Haqano Koop
AHHaT· TaKoii: cy6cTpyKTypbI npn ee Bbl30De noMeru:aeTCJI B KOOP.D.HHaTy 
pacnono)KeHUJI Kypcopa. Cy6crpyKTypa HMeeT ommapHyro TOnI.UHny 
n TOnbKO OAHU u:eeT. l13Meneune 3THX aTpn6yTOD B03MO)KHO npH nocTpoe
mm H3o6pa)KeHHH, OHO xpaHHTCJI B <pafme nao6pa)KeHUJI. 3neMeHTbl TU
rm I o6oauaqaroTCJI nHTH3HaqubIM KOAOM. 

2.1.5. Cy6cTpyKTypa THna II 

OTnHqaeTCJI OT cy6crpyKTypbI THna I TOnbKO TeM, qTo 060311aqaeTCJI 
n BhI3hIBaeTcH 3HaKoM ASCII. 

2.2. IlocTpoenne H3o6pa)KeHnJI 

Ilepe.n; nocTpoenneM H3o6pIDKeHHH Heo6xo,nnMo no.n;roTOBHTh HcnonL
ayeMhie 6H6nHoTeKH MO.D.yneii, cy6cTpyKTyp THna I H II, yKa3aTL HMeHa 
Q)aHJIOB aneMeHTOB H306pa)KeHUJI. l13 nonn a,npecau:nH H306pa)KeHHH BbI-
6npaeTCH OKHO '.D.JIJI TeKyru:ero nocTpoeHUJI. B 3TOM OKHe TaK)Ke MO)KHO 
BbI,lJ.eJIHTb. BTOpoe OKHO. YKa3hIBaeTCH MaCIIITa6 H3o6pa)KeHHH, MO)KHO 
aa.n;aTL uao6pa)KeHHe nopH.IJ.Koeoro HoMepa Mo.n;yneii e none o6o3Ha
qeHUJI Ka)K.IJ.oro Mo.n;ynJI. 

3neMeHThI HJo6pa)KeHHH crpoJITCH no KOMaH.D.e N (NEW). Kypcop, 
aBTOMaTnqec1rn pacnono)KeHHbIH B HU)l(HeM nenoM yrny OKHa H306pa
)KeHHH, nepe.n;BHraeTCH nocne YKaJaHUJI BeKTopa .D.BH)KeHUJI B <pOpMaTe 
XNYM, r.n;e X, Y - · 3-3Haquhie nono)KHTeJibHhie cocTaanJiroI.UHe eeKTopa, 
a N H M yKa3hIBaroT HanpanneHHH: R - anpaao, L - eneao, D - BHH3, 
U - naepx. Ilepehm cy6aneMeHT Mo.n;ynH caoeii: Hyneaoii Koop.n;HHaTOH 
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noMemae-rc.a npH Bbl30Be Ha MeCTO Kypcopa. npH 3TOM HY)KHO yKa3aTb 
ero WJeT Ha H3o6pa:JKeHHH. 

npH nocTpoeHHH nHHHH Hcnonb3YIOTCH KOMaH,l],bl "Onyc:KaHHe nepa" 
(P) _H "no,ll,HHTHe nepa" (C). ,[l;BH:JKeHHe 1<ypcopa oCTaen.aeT cne.u. "nepa" 
Me:JK,ll,y Toq:KaMH, 3a,l],aHHblMH KOMaH,l],aMH P H C. Ka:JK,ll,a.a Toq:Ka noeopo
Ta Map:KHpyeTCH noBTOpHblM Ha:JKaTHeM KnaBHIIIH "P". Ta:KHe aTpH6yThl 
nH~HH, 1<a1< u;eeT H Tonm1ma, 3a,ll,aIOTCH nepe,ll, nepeoii 1<0MaH,ll,OH "P". 

KoMMeHTapHii Ha6HpaeTCH H3 3Ha:KOB 6H6nHoTe:KH THna II ' Haq1ma
eTCH c MecTa 1<ypcopa nocne 3a,ll,aHHH u;ee-ra no KOMaH,ll,e "W". KoMMeH
TapHii MO:JKeT COCTOHTb H3 HeCIWnbKHX CTpOK. Pa3,l],enHIOTCH OHH KOMaH,l],OH 
"C"' nocne qero Kypcop MO:JKeT BbI6paTb HaqanhHYIO n03HUHIO HOBOH 
CTpOKH. OnHCaHHe nro6oro H3 3neMeHTOB H306pa:JKeHHH 3aKaHqHeaeTCH 
KOMaH,l],OH "E". npe,ll,yCMOTpeHO CTHpaHHe_nocne,l],Heii KOMaH,l],bl OnHCaHHH 
3neMeHTa (KOMaH,l],a "D"). npH 3TOM Hcqe3aeT H3o6pa:JKeHHe, Bbl3BaHHoe 
ero. 3anHCb Ha rH6Ktte ,ll,HCKH npH noMOmH K0MaH,l],bl "S" M0)KHQ npol:13-
eeCTH nocne nocTpoeHHH O,ll,Horo nnn Hec1<onb1<nx 3neMeHT0B. 

2.3. Pe,ll,aKTHpOBaHHe mo6pa:JKeHHH 

MO)KHQ np0H3B0,ll,HTb pe,ll,aKTnpoBaHne 3annCaHHbIX Ha rn6KHe ,l],ljCKH 
H3o6pa:JKeHHH. OHO B:KnIOqaeT CTHpaHne ttnn H3MeHeHne .paHee C03,l],aIIHblX 
3neMeHT0B H3o6pa:JKeHHH n )].06aeneHne HOBbIX. C noMombro K0MaH,l],hl 
"L" MO)KH0 npocMaTpIIBaTb CO,ll,ep:JKaHne cpaiinoB H3o6pa:JKeHnH, B qacT
H0CTH )],nR Toro, ~06bI Y3HaTb nopH,ll,K0Bbie H0Mepa nnn o6o3HaqeHHH 
HMeIOmttXCH 3neMeHTOB. ll3MeHettne 3neMeHTa npon3B0,ll,HTCH no KOMaH,u;e . 
"M". Ha ancpaenTHo-u;ncppoeoM ,u.ncnnee ne,mTaIOTCH nocTpoqHo aTptt6y
ThI, KO0p,ll,HHaThl H CHMB0nhI 3HaKOB (npn KOMMeHTapHHx). nocne :Ka,IC
,IJ.OH CTpOKH MO)KH0 npu :JKenaHHH 3anncaTb H0Bbie 3HaqeHHH. no OKQHqa
HHH Mo,1],ncpn1<au;nH ,u;aHHoro 3neMeHTa Ha rpacpnqecKoM ,u;Hcnnee noHBnH
eTc.a ero H0B0e H306pa:JKenne. no K0MaH,u.e "K" C 3:KpaHa CTHpaeTCH 
H3o6pa:JKeHne yKa3aHHoro 3neMeHTa. ,D;o6aeneHne H0BhIX no KOMaH,u;e 
"N" npoH3B0,l],HTCH KaK onHCaH0 B nyHKTe 2.2. Pe3ynLTaT pe,u;aKTHp0BaHHH 
no KOMaH)];aM "K" H "N" BKnIOqaeTCH B cpaHnbl H306pa:JKeHHH nocne 
K0MaH,l],bl "S". 

3. CTPYKTYPA nPOrPAMM 

nporpaMMbl HMeIOT 8 ypoBHeii. 
1. llHttu;HanH3au;HH nporpaMMhI n ycTpoii:cTBa (BILD, SETIN). 
2. Tpe6oeattne 3a,ll,aHHH K0MaH)];hl, ee pacwucppOBKa H Bbl30B B C00TBeT

CTBYIOmtte no,ll,nporpaMMhl ( EDI) • 
3. 3a)].attne napaMeTpoe (DIALOG). 
4. no,u;nporpaMMhl pe,u;aKTOpa, B CK06:Kax - MHCM0HHKa ,IJ.n.fl Bhl30Ba: 

NEW (N) - co3.n.rurne H0BhIX 3neMeHTOB H3o6pa,ICeHHH, 
MODIFY (M) - MO,IJ.Hqnrnau;HH KOOp,ll,HHaT' aTpn6yTo·B n 3Ha:KOB, 
KILL (K) - CTHpmme 3neMeHTOB, 
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LIST (L) - pacneqaTKa co.u.ep:JKaHHH cpaii:noe H3o6pa:JKeHHH, 
SA VE (S) - 3anHCL Ha ru61<tte .U.HCKH, 
HELP (H) - o6'bHCHeHHe KOMaH,ll,. 

5. nporpaMMbl noHCKa: 
SEARC - noHcK 3neMeHT0B e cpaii:nax H3o6pa:JKeHH.a, 
SSEARC - nouc1< e 6H6ntt0Te1<ax. 

6; nporpaMMbl qTeHHH C rH6KHX ,l],HCKOB H 3anHCH: 
RREAD - ~eHHe 3neMeHTa H3o6pa:JKeHHH c cpaii:na, 
WWRIT - 3anHcL B cpaii:n. · 

7. nporpaMMbl cpopMHpOBaHHH mo6pa:JKeHHH: 
DRE - H3BneqeHHe onucaHHH Mo,u;yn.a I-13 cpaii:na H3o6pa:JKeHHH, 
DRL - H3BneqeHHe onHCaHHH nHHHH H3 cpaii:na H3o6pa:JKeHHH, 
DRK - H3BneqeHHe onHCaHHH KOMMenmpHoii cTpOKH H3 cpaii:na 

H3o6pa:JKeHHH, 
DDRWE 
DDRWF 

H3BneqeHHe 0nHCaHHH Mo,u;ynH H3 6tt6nHoTeKH Mo,u;yneii; 
H3BneqeHiie onHCaHHH cy6cTpy1<Typbl THna I H3 6tt6nuo
TeKH, 

DDRWA H3BneqeHHe onttcaHHH cy6cTpyKTyphl THna II H3 6u6nHo-
TeKH, 

DDRWLN - o6pa3oBattHe nHHHH 3a,ll,aHHoii: Tonmm1h1, 
DDRWRE - o6pa30BaHHe nHHHH Me,IC,u;y ,u;eyMH 1<oop,u;HHaTaMH. 

8. nporpaMMhI o6cny,ICHBaHHH ycTpoii:cTe: · 
IN - HHHU:HanH3au;tt.a cttcTeMhI KAMAK, 
TEVl - HHHU:HMH3aU:HH rpacpwqec1<oro ,u;wcnne.a, 
F16 - BhI,u;aqa Toq1<H qepe3 unrnpcpeiic ,u.wcnne.a/5/, 
F06 - BhI,u;aqa TQqKH Ha ,u;ucnneii: c )];HCTaHU:H0HHblM ynpaene-

HHeM161 

XY 

XYI 

,ll,BH,ICeHHe KOOp,ll,IIHaTH0ro caM0nHcu;a OT HCXO)];H0ro 
nono:JKeHHH ,u;o Koop,u;HHaThI (X,Y), 
onycKaHHe H no,u;HHTHe nepa. 

4. orP AHllqEHllH no KOnllqECTBY 
3REMEHTOB H3OBP A)l(EHllH ll BllBRllOTEK 

OrpaHHqeHHH KonwqeCTBa 3neMeHTOB, HCnonL3yeMbIX B H306pa:JKeHHH 
wnn B 6w6nnoTeKax, cymeCTeyroT n3-3a Manora o6'beMa naMHTH 3BM. Pas
pa6oTaHHa.a eepcHH nporpaMMhI pa6omeT npu Hanuqww O3Y;;;,, 24K cnoe. 
CTpyKrypa ,l],aHHblX Ha cpaii:nax U3o6pa,ICCHUH unu 6tt6nUOTeK TaKOBa, 
~o HMeeTc.a none onHCaHHH cpaiina H none co,u;ep,ICaHHH. B naMHTL 3BM 
3aH0CHTCH H xpaHHTCH 0)];HOBpeMeHH0 non.a onucmm.a Tpex 6H6nHOTeq
HblX ipaii:noB H Tpex cpaii:noe H3o6pa:JKemm. npn nocTpoeHHH H306pa:JKeHHH 
no onHCaHHIO Hax0,IJ.HTCH co,u.ep:JKaHHe, TO 'ecTb Koop,u;HHaThl, Hy)Kl{oro 
3neMeHTa H3o6pa:JKCHHJI H3 cpaii:na HnH 6tt6nnoTeKU. 

B 6H6nHOTeKax MoryT xpaHHTbCH 191 M0,IJ.ynL, 63 cy6cTpyKTYPbl 
THna I, 63 cy6cTpyKTYPhI THna II. B o.n.noM H3o6pa:JKeHHH MoryT 6bITL 
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ucnoJib30BaHbl 63 Mo.nymI, 191 JIUHIDI, 63 KOMMeHTapHH. )];JIH o,nuoepe
MeIIHOro pe,naKTUpOBaHUH .nonycKaIOTCH 31 MO,D;yJih, 55 JIUHUH, 8 KOMMeH
TapueB. 

O,nuH MO.ll;YJib MO)KeT co,nep)KaTb MaKCUMYM 35 cy6:meMeHTOB, o.nna 
JIUHIDI - 128 TOl(eK IIOBopoTa, a.nun KOMMenrnpuii: - 50 3HaKOB. O,nuu 
6u6JIUOTel(HblH MO,D;YJib (c O,D;HUM cy6:meMeHTOM) MO)KeT co,nep)KaTb 
254 cy6cTpyK'fYpbl Tuna II, o.nuy cy6crpyKTypy Tuna I. Cy6cTpyKiypbl 
Tuna I u II MoryT co,nep)KaTh ,no 254 CilJIOilIHblX JIUHUH HJIU 85 0Tpe3KOB -
npepbIBUCTbIX JIUHHii. 

5. 3AKJIIOqEHI1E 

TTporpaMMa no3BOJIHeT pa6oTaTb B UHTepaKTUBHOM pe)KHMe C rpa
qmqecKUM pacTpoBbIM m1cnneeM, no,nK1110qeHHhIM qepe3 KAMAK K 3BM. 
hpu ee,neHuu ,nuanora 11cnoJib3YIOTCH o6o3Haqeuun, aHanorUl(Hbie npuHH· 
TbIM npu nocTpoemm np11uuum1an&HbIX :meKTpuqecKux cxeM HJIU Tpac
cupoBKe neqaTHbIX nnaT. 0,nnaKo 3TO He MernaeT UHTepnpeTupoeaTb 
3JieMeHThI H3o6pa)Kemrn no-,npyroMy. <l>aii:JILI u306pa)Kemrn co,nep)KaT 
cpyHKQHOHaJibHYIO u TOfIOJIOrll'IeCKYIO HHq>OpMaQHIO, KOTopyro MO)K!IO 
ncnoJib30BaTb AJIH ,ll;aJihHeiirneii o6pa6oTKH cneQHaJIH3UpOBaHHblMU npo
rpaMMaMU (uanpuMep, JIOrH'IeCKOH CUMYJIHQUU, aBTOMaTHl(eCKOH Tpac
CHpOBKU UJIU Ko,nupoeamm TpaccupOBKH). Bb16paHHblH cnoco6 cpopMupo
BaHUH U3o6pa)Kemrn Il03BOJIHeT ucnOJib30BaTb rpacpuqecKue ycTpOHCTBa 
pa3Horo pa3pernemm. TTo,nKn10•1euue Honoro ycTpoii:cTea rpe6yer numh 
BKJUOl(eHHH no,nnporpaMMbl, ee HHUQUaJIU3aQUH H BbU\al(H O,ll;HOH TOl(KII. 

Oru,1T 3KcnnyaTaQllH CHCTeMbl noKa3bIBaeT, l(TO epeMH, neo6xo
,ll;UMOe ,nnn nocTpoemm H3o6pa)KeHUH, npu ucno_Jib30BaHUU nporpaMMhI 
HJIU npH qepqeHHU OT PYKH OTJIH'IaeTCR HecymecTBeHHO. 

IlpeuMymecTBa nporpaMMHoro nyTU - B B03MO)KHOCTU KoppeKQHH 
6e3 IlOBTOpHoro nocTpoeHUR U306pa)KeHIDI, Henocpe,nCTBeHHOH p,enpo,ny
unpyeMOCTH, B03MO')f(HOCTU npHMeHeHUR nporpaMM ,ll;JIR .[taJibH0Hllleii 
o6pa60TKU. Y,no6cTBO pa60Thl orpaHUl(UBaeTCR OTCYTCTBUeM Bb!COKO
pa3pernaroll{Hx ,nucnneeB. Heo6XO,D;UMO npOU3B0.[tUTb nepeXO.[tbl OT o6-
30pHOrO K ,D;eTaJibHOMY 1i3o6pa)KeHUIO, l(TO Tpe6yeT ,nonoJIHUTeJibHOro 
BpeMeHu. B AaHHOM cnyqae HY)KHO OTB0CTU npuMepHO 3 ceeyH.ltbl Ha 
nocrpoeHue o.nuoro 3JieMeHrn u3o6pa)KeHIDI. 3To 06yc11oa11ueaeTcR epe
MeHeM Cl(UTbIBaHUR C ru6Koro ,ll;UCKa, BpeMeHeM AJIR CHHXpOHH3aQUU 
BhU\al(H Ha TeJI0BU3UOHHhIH UHTepcpeik nporpaMMHhlM nyTeM, a TaK)Ke 
BpeMeHeM BhinOJIH0HUR HHCTPYKUHH nporpaMMbl. 

IlyTH IlOBbillleHUR 3cpq>eKTHBHOCTH pa60Tbl C .[taHHOH nporpaMMOH 
Jie)KaT B xoporno npo,nyMaHHOH M0TOAUK0 pa60Tbl, ,nonoJIHUTeJibHOll 
pa3pa6oTKe nporpaMMHblX cpe,ncm, TaKHX, KaK, HanpHMep, COCTaBJieHUe 
6H6JIHoTeKH IlOJib30BaTeJIH U3 pa3HbIX CTaH,napTHbIX 6H6JIUOTeK, COCTaBJie
HHe o,nuoro cpaii:Jia uao6pa)KeHIDI ua pa3HbIX cpaiiJioa Hao6pa)KeHIDI, nepe
ao,n 3KcnepUM0HTaJibHblX ,D;aHHblX HJIU ,naHHbIX MaTeMaTUl(0CKHX cpyHKQUH 
B cpopMaT pe,naKTopa, UCilOJib30BaHUe TpeK6ona HJIU CBeTOBOro nepa. 
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