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BBEAEHHE 

Pa3BHTHe TeXHOnorH4eCKOH 6aaw npOH3BOACTBa paAH03neKTpoH
HOH annapaTYPbl /P3A/ H CTpeMneHHe HaH6onee. nonHO Hcnonb30BaTb 
803MOmHOCTH HMet0111erocR o6opyAOBaHHR nocnymHnH npH4HHOH co-
3AaHHR nporpaMMHblX cpeACTB, paccMaTpHBaeMWX 8 HaCTORlJleH pa6o
Te: nporpaMMHoe o6ecne4eHHe ¢0TOKOOPAHHaTorpa¢a AAMAn-3, Koop
AHHaTHo-csepnHnbHoro CTaHKa Bn-910 H YCTPOHCTBa rpa¢H4eCKoro 
BBOAa /04H¢POBlJIHKa/ 3M-709 111, C03AaHHOe 8 paMKax CHCTeMbl asTo
MaTH3a4HH npoeKTHPOBaHHR /CAnP/ 11 rpa¢11 /2/ Ha 3BM 63CM-6 H 
CDC-6500. 

$0TOKOOPAHHATOrPA$ AAMAn-3 

AnR ¢oToKoopAHHaTorpa¢a AAMAn-: 3 coaAaHbl nporpaMMbl, noasonRt0-
1I1He ocy111ecTBnRTb noArOTOBKY ynpasnRIOlJIHX MarHHTHWX neHT /Mfl/ 
HnH nep¢oneHT /n/n/ C aBTOMaTH4eCKHM Bb16opoM WHPHHbl npoBOAHH
KOB H KOH¢Hrypa4HH KOHTaKTHWX nno111aAOK /Kn/. PeanH30BaHHWH 
cnoco6 nony4eHHR ¢oTowa6noHoB no3sonReT HaH6onee pa4HoHanbHO 
HCnonb30BaTb pa6o4ee none nnaTbl: yMeHbwaeTCR WHPHHa npoBOAHH
KOB s6nH3H Kn, pa3Mepw Kn ysenH4HBalOTCR 3a C4eT cso60AHOro 
MeCTa Bee OKpeCTHOCTH. Kn B 3TOM cny4ae npHo6peTaeT ¢opMy 
osana, OpHeHTHposaHHoro OTHOCHTenbHO OAHOH H3 oceH KOOPAHHaT. 
CneACTBHeM 3Toro RBnReTCR ysenH4eHHe nno111aAH naHKH H ycTpaHe
HHe KacaHHH npOBOAHHKOB H Kn, 4TO 8 KOHe4HOM C4eTe npHBOAHT 
K noswweHHIO Ka4ecTsa ne4aTHOH nnaTw /nn/ He~ TexHonorH4HocTH. 

nony4eHHe ¢oTowa6noHOB ne4aTHblX nnaT OCYuteCTBnReTCR 3a OAHH 
npoXOA C aBTOMaTH4eCKOH YCTaHOBKOH AHa¢parMbl 8 npo4ecce pa6o
TW, 4TO coaAaeT YA06cTsa s pa6oTe onepaTopa AAMAn-3 H HCKnt0-
4aeT ero OWH6KH, CBR3aHHWe C nepeHanaAKOH o60PYAOBaHHR. 

nporpaMMW pa60Tat0T Ha 3BM 63CM-6 H CDC-6500. Ha 63CM-6 npo
rpaMMa xpaHHTCR 8 nH4HOH 6H6nHOTeKe Ha 47-M AHCKe· 8 ¢aHne 
SERVIS Ha4HHaR c HynesoH aoHw. 

TaKHM o6pa30M, AnR Toro 4T06bl socnonb30BaTbCR 3TOH nporpaM
MOH. 8 naKeT 3aAa4H Heo6XOAHMO A06aBHTb cneAYIOIIIHe KapTbl: 

*FILE: SERVIS,31,R 
*PERSO: 31000,CONT 

nporpaMMa sKnt04eHa s CHCTeMy 11 rpa¢11
• noAKnt04eHHe ocy111ecTsne

Ho 4epe3 cerMeHT nonb30BaTenR /TO eCTb npH HCnonb30BaHH"1 3TOH 
nporpaMMbl 3-H pa3PRA Knl04a o6R3aTenbHO paBeH 1 /. KoMnOHOBKa 
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KOllOA~ nep$oKapT BXOAH~X AaHH~X nOllHOCTblO coenaAaeT C npHHR
TOH B CHCTeMe 11 rpa$11 /aa HCKlll04eHHeM noc11eAHei1 KapTbl/. 

noclleAHRR KapTa AaHHblX /cTaBHTCR nepeA EOF/ n03B011ReT 
3aAaBaTb Heo6XOAHM~H AHaMeTp llY4a AllR Kn H npOBOAHHKOB. Yc-
TaHOBKa BeAeTCR B Mall~X warax AJlMAna no OCH z. <l>opMaT KapT~ 
$HKCHpoeaH: 

·~ .lHfA<l>PArMA: XXXXXXXXXX, rAe 
12-13 KOllOHKH KapTbl 3aAalOT AHaMeTp 11y4a AllR Y3KHX npOBOAHHKOB, 
14-15 - 11 - - AllR WHpOKHX npOBOAHHKOB, 
16-17 - 11 - - AllR Kn THna P, 
18-19 - 11 - - AllR Kn rnna M, 
20-21 - 11 

- - AllR Kn nma B. 
npHMep: 

. AHA<l>PArMA: 2840555862 
3TOH nep$OKapTe COOTBeTCTBYIOT ClleAYIOIIIHe AHaMeTPbl 11y4a: 0 '4; 

0,7; 1,45; 1,70 H 2,00 MM - AllR <1>0ToKoOpAHHaTorpa<1>a AAMAn-3, 
3Kcn11yarHpyeMoro e nBTA. C11eAYeT noMHHTb, 4TO AllR APYroro 
MMAna 3TO COOTHOWeHHe MOmeT 6~Tb HH~M H AOllmHO 3aAaBaTbCR 
caMHM nOllb30BaTelleM HCXOAR H3 KOHKpeTH~X napaMeTpoe ceoero 
AJlMAna. 

C6poc ynpaBllRIOllleH HH$OpMa4HH Ha CDC-6500 BeAeTCR TOllbKO Ha 
Mn. BoaMomHo no11y4eHHe ABYX THnoe ynpae11R10IIIHX ~eHT AAMAna: aa
ceeTKH ¢0Towa6110HOB H ceep11eHHR aaroTOBKH. 

<l>opMaT BXOAHblX AaHHblX Clle~y~HH. 
nepBaR KapTa AaHHblX: 

/AAMAP,X XXXXXXXXXX XX X 
8-R KOllOHKa KapTbl ycTaHaBllHBaeT 3aKa3 COOTBeTCTBYIOIIIHX ynpae
llRIOIIIHX lleHT: 

F - ABe lleHTbl aaceeTKH ¢0Towa6110HOB /no OAHOH Ha, KamAblH 
c11oi1/; 

s - TPH lleHTbl ceep11eHHR; 
A - see 11eHTbl; 

23-24 Ko110HKH KaPTbl aaAalOT K - 4Hc110 Ma11blx waroe AAMAna 
/0,25 MM/ e OAHOM ware pacTpa, Ha KOTOPOM aaKOAHPOBaHa nn. 
26-R KOllOHKa KapTbl - 0, eCllH 3TO nepeaR aanHCb Ha Mn, 1 - B 
npOTHBHOM c11y4ae; 
12-21 KOllOHKH KaPTbl 3aAalOT AHa¢parMy aHa11orH4HO TOMY' KaK 3TO 
AellaeTcR. Ha 63CM-6. 

BTopaR KapTa AaHHblX: 
NNNNNNXXXXYYYY, 

rAe NNNNNN - HMR n11aTbl, XXXX H YYYY - pa3Mepbl n11aTbl B warax 
pacTpa nOllb30BaTellR. 

Aa11ee c11eAY10T AaHHble c11oee /e ¢opMaTe CHCTeMbl 11 rpa¢11
/, aa

KaH4Hea10111HeCR npH3HaKOM KOH4a CllOR /CHMBOll 11E11 B nepeoi1 n03H-
4HH/. 
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npHMep: 
/AJlMAP, F 2840555862 5 0 
CAMAC 246 146 

AaHH~e I CllOR 
E 

AaHHble II CllOR 
E 

ABTOMaTH4eCKHH e~6op WHPHH~ npoBOAHHKOB H ¢opMbl /n110111aAH/ 
Kn RBllReTCR HOBOH B03MOmHOCTb.lO, peallH30BaHHOH B CAnP 11 rpa$11

, 

0TllH4a10111ei1cR OT nOAXOAa, HCnOllb3YeMoro B APYrHX CHCTeMaX, rAe 
WHPHHa npOBOAHHKOB H <l>OPMa Kn 3aAaeTCR caMHM nOllb30BaTelleM 
npH KOAHPOBaHHH cxeMbl H Tpe6yeT C03AaHHR 6H6llHOTeKH Kn. 

KOOPAHHATHO-CBEPnHnbH~~ CTAHOK sn-910 

AeyxwnHHAe11bHb1i1 Koop.qHHaTHo-ceep11HllbHblH cTaHoK Bn-910 HMe
eT paaMep pa6o4ero no11R 300x300 MM 2:.CKopoCTb epa111eHHR wnHHAe
llR - 74 T~CR4H o6opOTOB B MHHyTy. Ynpae11eHHe pa6oTOH CTaHKa 
ocy~eCTBllReTCR nporpaMMOH,nOArOTaBllHBaeMOH Ha BOCbMHAOPO~e4-
HOH n/11. npH noArOTOBKe n/11 HCnOllb3yeTCR KOA ISO C KOHTPOlleM 
no 4eTHOCTH. OnHWeM CHHTaKCHC R3b1Ka nporpaMMHpOBaHHR pa60Tbl 
.cTaHKa e <1>opMe 63Kyca-Haypa: 

.<3HaK>:! = +j -
<4H$pa>: : = 0 j 1 I 2 I 3 I 4 I 51 6 I 7 I 8 I 9 
< 4HCllO•> : : = < 3HaK><4H¢pa><4H$pax4H¢pa><4H$pa><4H$pa> 
.<KaAP'> : : = X .<4HCllo ·> I Y .< 4Hc1101> I X.<4Hc110 1> Y .<4HCllO ·> 
.<Te110 1> : : = .<KaAP > (lf) l<Te11o><KaAp·>(lf) 
<nporpaMMa'> : : = % .<Te11o><KaAP> M39 (lf) 

noc11eAHH~ KaAP nporpaMMbl c11ymHT AllR B03Bpa111eHHR CTaHKa B HC
XOAHOe COCTORHHe. 

HeAOCTaTKOM AaHHOro R3b1Ka RBJlReTCR $HKCHpoeaHHblH Cl>opMaT 
4HCell' 3aAalOlllHX npHpa111eHHR KOOPAHHaT x, y B war ax no O '01. MM. 
3TO npHBOAHT K TOMy' 4TO OKOllO 20% ynpaBllRIOllleH n/11 o6bl4HO aa
HRTO He3Ha4al!IHMH HYllRMH. C 4ellbl0 aBTOMaTH3a4HH noArOTOBKH yn
paBllRIOIIIHX n/11 B CHCTeMy 11rpa¢11 6blllH BKlll04eHbl nporpaMM~ <l>OPMH
poeaHHR H Bb1Aa4H OTAellbHblX n/ 11 AllR ceep11eHHR OTBepCTHH pa3HblX 
AHaMeTpoe /6ollbWHX, MallblX, nepeXOAHblX/. A,nR 3aKa3a 3THX n/ 11 
B naKeTe AaHHblX n11aTbl He06XOAHMO 3aAaTb ClleAYIOIIIHe nep$0KapTb1: 

~ CALL nYnbT: 20000 
$ CABHr : XNA = -40, YNA = 1160 
~ AAMAP : s,'c, D 

Bee BblAaeaeMble n/11 CHa6malOTCR HaAnHCblO, COAepma111e~ AaTy no11y-
4eHHR, ¢aMHllHIO nOllb30BaTellR H HX Ha3Ha4eHHe. A11R KOHTPOllR 
npaBHllbHOCTH no11y4eHHblX n/11 c11ym1H cne4HallbHaR nporpaMMa CHc
TeM~. 
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OUH~POBmHK 3M-709 

KpoMe BKJ1104eHHR nporpaMMHoro o6ecne4eHHR Bn-910 e CAnP 6b1-
11a peweHa 3aAa4a nony4eHHR ynpaBJlRIO~Hx n/11 c n/11 AaHHblX 041,1¢
poeKH ¢oToopHrHHaJlOB HJlH 4epTemeH nn Ha YCTPOHCTBe rpa¢H4eCKO
ro BBOAa 3M-709. 3M-709 BblAaeT n/11 B KOAe ISO C KOHTpoJleM no 
4eTHOCTH, 

PeweHHe 3TOH 3aAa4H 6b1Jl0 paa6HTO Ha ABa 3Tana. Bo-nepBblX, 
menaTeJlbHO n/11 BBOAHTb OAHH pas, TaK KaK 3TOT HOCHTeJlb 04eHb 
HeyA06eH H HeHaAemeH B pa6oTe. C 3TOH 4eJ1blO 6b111a peaJlH30BaHa 
nporpaMMa 4TeHHR n/11 H 3an1,1c1,1 HH¢opMa41,11,1 Ha ¢aHn /Mfl, MA/ e 
TeKCTOBOM BHAe, 4TO 6onee YA06HO AJlR AOJlroepeMeHHoro xpaHeHHR 
H o6pa6oTKH. nporpaMMa 0$0PMJleHa KaK HeCTaHAaPTHblH cepBHC K 
peAaKTOpy TeKCTOB:/;S~. TaKoe peweHHe no3BOJ1ReT HCnOJlb30BaTb 3TY 
nporpaMMY AJlR BBOAa J1106b1x TeKCTOBblX AaHHblX C n/Jl B CAnP, Ha
npHMep' AJlR nepeAa4H AaHHblX' c¢opMHpOBaHHblX Ha MaJlblX 3BM' 
e 63CM-6 c nocneAyio~eH o6pa6oTKOH HX CAnP. 

Ha BTOPOM 3Tane nporpaMMbl ocy~eCTBJlRIOT CHHTaKCH4eCKHH aHa
JlH3 CTpOK BXOAHOro ¢aHJla· H ¢opMHPOBaHHe MaCCHBa a6coJllOTHblX 
KOOPAHHaT T04eK ceepneHHR C nocJleAYIO~HM BXOAOM B CAnP AJlR no
Jly4eHHR n/ Jl K Bn-910 no BblWeOnHCaHHblM nporpaMMaM. npH 3TOM 
see He06XOAHMble ynpaBJlRIO~He npH3HaKH AJlR CAnP ¢opMHPYIOTCR 
aeTOMaTH4eCKH, 

nporpaMMHoe o6ecne4eHHe, peanHayio~ee on1,1caHHble Bblwe eoaMom~ 
HOCTH, C03AaHo Ha 63CM-6 H CDC-6500 enepBble. 

B 3aKJ1104eHHe aeTopb1 611aroAapRT H. H. roeopyHa 3a nOAAepmKy 
3TOH pa60Tbl. 
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IlaxoMOB B.n., XyTOPHOH H.B. 11-81-817 
IlporpaMMHoe ooecneqeHHe IPOTOKOOPAHHaTorpa¢a AL(MATI-3, 
CBepnHJibHOro CTaHKa BII-910 H O~tppOB~Ka 3M-709 

.Qano onHcaHHe nporpaM?-moro ooecneqemrn:, co3,ttannoro na 
B3CM-6 H CDC-6500 MR aBTOMaTH3a~H no,ttrOTOBKH ynpaBnRro~x 
nep¢oneHT HnH MarJIHTHhIX nenT K ¢oToKoopAHHaiorpa¢y NlMAII-3 
H KOOp,ttHHaTno-cBepnHJibHOMY CTaHKY. BII-910. IlporpaMMa MR 
NlMAII-3 noseonReT sa OAHH npoxo,tt nonyqaTb ¢oToma6noHbl neqaTmlX 
nnaT c aBTOMaTHqecKHM Bbl60pOM mupmri,, npoBO,ttHHKOB H q)OPMbl KOH
TaKTfillX nno~a,ttoK. Ilep¢oneHTbl ,ttaHHblX O~tppOBKH neqaTHblX nnaT 
Ha YCTpOHCTBe rpa¢uqecKoro BBO,tta 3M-709 cny,icaT MR nonyqeHHR 
ynpaBnRWlllHX nep¢oneHT. MR o6opy,ttoBaHHR, ,. 3a,ttef1CTBOBa1111oro 
B CHCTeMe 11rpa1p". 

\ 

Pa6oTa BblfiOnHeua B Ila6opaTOPHH·B~cnHTenbHOH TeXJIHKH 
H aBTOMaTHsa~H OIDIH. 

Coo6uteHHe 061,eAHHeHHOro HHCTHTYTa IIAePHWX HCcneAOBaHHA • .liy6Ha 1981 

Pakhomov V. L~, Khutornoj N~ V. 11-81-8 I 7 
Software for ADMAP-3 Photoplotter, VP-910 Drill Machine 
and EM-709 Digitizer 

Software for automation manufacturing magnetic/punched 
tapes for ADMAP-3 photoplotter and VP-910 drill machine are 
described. The program for ADMAP-3 provides a possibility to 
manufacture PCB photomask with c.ontrolled wire width and pad 
configuration. The data punched .tapes of PCB digitation on 
El-1-709 digitizer are.used for manufacturing controlled tapes 
for equipment applied earlier in CAD-CAM "Graph"·system. 

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