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B ycnoe~Rx Hay4Ho-~ccneAOBaTenbcKoA AeRTenbHOCT~ K npo~3BOA­
CTBY ne4aTH~x nnaT npeAbRBnR~TCR cne~~~~4eCK~e Tpe6oeaH~R, o6yc­
nosneHH~e yH~KanbHOCTb~ 3neKTPOHH~X CXeM, W~pOK~M accopT~MeH­

TOM ne4aTH~X CXeM np~ ManoA cep~HHOCT~, COKpa~eHH~M~ cpoKaM~ 
~3roToeneH~R ~ Heo6xoA~MoA r~6KOCTb~ KoppeK~~~. B ceeTe 3T~x 
Tpe6osaH~H.C03AaHa aBTOMaT~3~posaHHaR C~CTeMa np0~3BOACTBa ne-
4aTH~X nnaT, op~eHT~POBaHHaR Ha Many~ 3BM /aKT~BH~H KOMnOHeHT 
c~cTeM~/ ~ nonyaeToMaT ·AAMan /o6beKT ynpasneH~R/. 

1 . 050PYAOBAHHE H OPrAHH3AUH~ CHCTEMW 

KoMnneKc o60PYAOBaH~R no npo~3BOACTBY ne4aTHbiX nnaT noApa3-
AenReTcR Ha cneAY~~e OCHOBH~e 06beKT~: 

/1/ 8 1. ManaR 3BM PDP-SL . npo~eccop ~MeeT 03Y eMKOCTb~ K 12-
pa3PRAHbiX enos, ~~Kn o6pa~eH~R K naMRT~ - 1 , 6 MKC. K 3BM 
noAKn~4eHo cneAy~ee nep~~ep~AHoe o60PYAOBaH~e: 

- MarH~To~oH~ TV-55; 
- MarH~TH~H A~CK 11 U3oT-1370"; 
- TeneTa~n ASR-33. n~cnneA VT-340: 
- C4~T~BaTenb FS-1500, nep~opaTOP nn-150; 
- paCTPOBbiH A~CnneA NE-601; 
- M03a~4HOe ne4aTa~~ee ycTpOHCTBO DAR0-1160; 
- KOOPA~HaTorpa~ DIGIGRAF-1612. 

2. nonyaeToMaT AAMan 12~ pean~3Y~~A cneAY~~~e TexHonor~4ecK~e 
onepa~~~= 

- ceepneH~e oTeepcT~A; 

- 3eHKOBaH~e OTBepCT~Hj 

- 3a~~Ta MeTann~3~POBaHH~X OTBepCT~~; 

- HaHeCeH~e p~CYHKOB K~CnOTOynopHO~ KpaCKO~j 

- ~3rOTOBneH~e ~OTOOp~r~HanOB. 

3. $oTona6opaTop~R ~ x~M~4ecKaR na6opaTop~R. AaHH~e o6beKT~ He 
paccMaTp~ea~TCR, T.K. e np~H~~ne MomeT 6~Tb ~cnonb30BaHa n~-
6aR ~3 ~3BeCTH~X TeXHOnor~~ ne4aTHOro MOHTama. 
HcxOAHbiM AOKyMeHTOM AnR ~3roToeneH~R ne4aTHO~ nnaT~ no pac­

CMaTp~eaeMo~ MeTOA~Ke RBnReTCR ee 4epTem. P~CYHK~ ~ HaAn~C~ Ha 
ne4aTHO~ nnaTe KOA~PY~TCR C nOMO~b~ C~MBOn~4eCK~X R3~KOB 
/eM. n.3/ ~ nocpeACTBOM nporpaMM~ 3arpy3K~ ~n~ peAaKT~poeaH~R 

3an~c~ea~TCR Ha MarH~THO~ neHTe /MarH~THOM A~cKe/. Aanee Ha 3K­
paHe pacTpoeoro A~cnneR oTo6pamaeTCR 3aKOA~posaHHaR ne4aTHaR 
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cxeMa, KOTOpaR np~ Heo6XOA~MOCT~ MOmeT 6~Tb OTKOppeKT~posaHa. 
no OKOH4aH~~ KOppeK~~~ p~CYHKa C nOMO~b~ nporpaMMbl AOKyMeHT~po­
BaH~R Ha KOOPA~HaTorpa~e e~nonHReTcR npo6Hoe p~coeaH~e. 

3aKn~4~TenbH~M 3TanOM pa60T~ C~CTeM~ RBnReTCR nony4eH~e yn­
paBnR~~~X nep~oneHT AnR nonyaeToMaTa AAMan /nporpaMMa - TpaH­
cnRTop/, ~3roToeneH~e 4epTema ne4aTHO~ nnaT~ ~ n~cT~Hroe c~M­
eon~4eCK~x on~caH~~ /nporpaMMa AOKyMeHT~poeaH~R/. Aanee cneAyeT 
C06CTBeHHO ~3rOTOBneH~e ne4aTHO~ nnaTbl. 

2. MATEMATH4ECKOE OoECnE4EHHE 

MaTeMaT~4eCKOe o6ecne4eH~e CTpO~TCR Ha 6a3e 5 ~YHK~~OHanb­
H~X nporpaMM, KOTOp~e HOCRT Ha3BaH~R: Y4~Tenb, 3arpy34~K, pe­
AaKTOp, TpaHcnRTop, AOKyMeHTa~~R. YnpaenR~~~e nporpaMMbl IA~cneT-
4ep~/ opraH~3Y~T pa60TY $YHK~~OHanbH~X nporpaMM B COOTBeTCTB~~ 
C Tpe6yeMbiM anrOp~-!TMOM, OCy~eCTBnR~T no~CK Heo6XOA~MOH BXOAHO~ 

~H~OpMa~l-1~, OpraH~3y~T XpaHeH~e pe3ynbTaTOB, BKn~4a~T B Ce6R 
HeKOTOPbl~ cne~1-1anbHbl~ Ha6op noAnporpaMM ~ KOHCTaHT o6~ero nonb-
30BaH~R. 

B ceo~ 04epeAb, opraH~3a~l-!~ pa6oTbl A~cneT4epoe ocy~ecTsnReT 
ynpaenR~~aR nporpaMMa-MOH~Top. KpoMe Toro, MOH~Top ynpaenReT 
pa6oTo~ nep~~ep~~Horo o60PYAOBaHI-!R, pean~3yeT A~anor onepaTop-
3BM,coAepm~T Ha6op noAnporpaMM, KOHCTaHT ~ pa6o4~X R4eeK o6u1ero 
nonb30BaH~R. 

R I<'.::IUPrTRP rnPnrTR.::l nfiiiiPI-IIAR nnPn.::ITnn-::IRM Rl.tfin.::~l-l nPIKIAM niA.::~nn-. . . . . . . 
ra. C ~enb~ MaKC~ManbHO~ YH~BepcanbHOCT~ A~anor CTPO~TCR Ha 
aHrn~AcKOM ~n~ pyccKOM R3b1Kax. OcHoeononara~UI~M~ np~H~~naM~ 

np~-1 opraH~3a~~~ A~anora e~6paH~: 

a/ MaKC~ManbHaR ~H$OpMaT~BHOCTb ~ KOppeKTHOCTb B noCTaHOBKe 
eonpocoe, a TaKme e OTBeTHO~ peaK~~~ 3BM; 

6/ KpaTKOCTb, npOCTOTa ~ nor~4HOCTb OTBeTOB onepaTopa. 
Ha4any pa6oT~ c~cTeM~ npeAwecTey~T Ae~cTB~R nporpaMM~-y4~TenR, 

no3sonR~~eA no menaH~~ nonb30BaTenR BbiAaTb Ha ycTpo~cTBO A~anora 
~H$OpMa~~~ 0 C~CTeMe ~ ~HCTPYK~~~ no nonb30BaH~~ e~. 3TO 8~3-
BaHO pe3K~M ycnomHeH~eM xapaKTepa pa6oT~ onepaTopa np~ nepexo­
Ae OT aBTOHOMHbiX nporpaMM K Cl-!CTeMe C o6~n~eM pem~MOB pa60T~. 

3arpy34~K c~Meon~4ecK~x on~caH~~ npeAHa3Ha4eH AnR 3arpy3K~ 
noArOToeneHHO~ Ha nep$oneHTe ~CXOAHO~ ~H¢opMa~~~. npeo6pa3oea­
H~R ee BO BHyTpeHH~~ $OpMaT ~ 3an~C~ Ha OCHOBHO~ HOC~Tenb. Ha­
PRAY c 6a3oeo~ AOnycKaeTcR ~cnonb30BaH~e APYr~x c~cTeM KOA~po­
eaH~R. 4acTHbiM cny4aeM RBnReTCR pem~M pa6oTbl, pean~3Y~~~~ npeo6-
pa3osaH~e KOA AAMan - C~MBOn~4eCKOe on~caH~e 131 • napannenbHO 
3arpy3Ke B~nOnHReTCR C~HTaKC~4eCK~~ ~ CeMaHT~4eCK~~ KOHTpOnb 
l-1H$OpMa~~~, AOnOnHeHH~A 3neMeHTaM~ peAaKT~posaH~R. 

PeAaKTOp npeAHa3Ha4eH AnR nony4eH~R ~ peAaKT~poeaH~R c~Meo­

n~4eCK~x On~CaH~~ Ha B~6paHH~X HOC~TenRX ~H~OpMa~~~. npo~eCC 

peAaKT~posaH~R COnpOBOmAaeTCR C~HTaKC~4eCK~M ~ CeMaHT~4eCK~M 
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KOHTponeM. Cneq~anbH~M pem~MOM pa6oT~ ~8n~eTc~ 8~3yanbHoe peAaK­
T~po8aH~e p~CYHK08 c 3KpaHa pacTpo8oro A~cnne~. 

0cHo8Hoe Ha3Ha4eH~e TpaHcn~Topa - nony4eH~e ynpa8n~~~~x nep­
<:>oneHT An~ nonya8ToMaTa AAMan no 3aAaHHOMY on~caH~~ p~cyHKa ~ 

MapK~P08K~ ne4aTH~x cxeM. npoo6pa3oM AaHHO~ 8epc~~ TpaHcn~Topa 
~8~n~cb nporpaMM~ 11Tpona 11

, 
11 MapKep 11

, 
11<l>OTOH 11 14•6•61 • TpaHcn~Top 

MaKC~ManbHO ~CnOnb3yeT np0~380ACT8eHH~e 803MOmHOCT~ nonya8TOMa­
Ta AAMan ~ onT~M~3~pyeT xonocTo~ XOA pa6oTa~ui~X c H~M ycTpo~CT8. 
Ynpa8n~~IJ1~e nep<:>oneHTbl cHa6ma~Tc~ cep8~cHo~ ~HQOpMaq~e~. 

nporpaMMa MaW~HHO~ AOKyMeHTaq~~ npeAHa3Ha4eHa An~ a8TOMaT~-
3aq~~ ~3roTo8neH~~ KaK rpa$~4eCKO~ /4epTem ne4aTHO~ nnaT~/, TaK 
~ TeKCT080~ /n~CT~Hr~ C~M80n~4eCK~X on~CaH~~~ AOKyMeHTaq~~ Ha 
ne4aTH~e nnaT~. 

B cocTa8e MaTeMaT~4ecKoro o6ecne4eH~~ c~cTeM~ ~MeeTc~ 6~6n~o-
TeKa: 70 Ha~6onee ynoTpe6~TenbH~x 3neMeHT08 p~cyHK08 ne4aTH~x .

1 
CXeM ~ HeCKOnbKO Wp~$T08, KamAbl~ ~3 KOTOPbiX 8Kn~4aeT 8 ce6~ I I 
73 c~M8ona. .., 

3. CHHBOflH4ECKH~ R3~K 

An~ on~caH~~ p~cyHK08 ~ MapK~P08K~ ne4aTH~x nnaT cnymaT 
2 cneq~$~4eCK~ opraH~308aHH~x c~M80n~4ecK~x ~3~Ka. B Ka4eCT8e 
OCH08HbiX C~M8ono8 ~cnonb3yeTC~ KOA ASC-II: 
< c~M8on ~3b1Ka > : : = < 6yK8a > 1 < q~$pa > 1 .::;: 3HaK > 
<6yK8a> ::=AIBICIDIEIFIGI HIIIJIKILIMINIOIPIRISITIUIVIWIXIYIZI 
< q~$pa > : : =0 [1 i 2[ 3[ 4 [5 [6[ 71 8[ 9 
< 3HaK > :: = SPACE I! I II I #I Sf ~~ i &I' I (I) I *I+ I '1-1-1 I I: I ; ! 

<I= I> I? I @I [I J 
OnpeAen~M HecKonbKO cneq~anbH~x c~M8ono8: 

< orpaH~4~Tenb > : : = RETURN 
< 3HaK > : := +f -r # 
< np~3HaK 1 > : : = ( 
< np~3HaK 2 > : : = ) 
< pa3Aen~Tenb 1 > : : = /T04Ka/ ~ 
< pa3Aen~Tenb 2 > :: = : IA80eTo4~e/ 
< pa3Aen~Tenb 3 > :: = , /3an~Ta~/ · 

An~ npeAcTa8neH~~ ne4aTHO~ cxeM~ np~MeH~eTc~ np~MoyronbHa~ 
C~CTeMa KOOPA~HaT. 4~cn080e 3Ha4eH~e KOOPA~HaT OTpa~aeT KOn~-

4eCT80 A~CKpeT08 2,5 ~ 0,25 MM ~ ~MeeT cneAY~~~ 8~A: 

< KOOPA~HaTa > :: = < qenoe> [<Pa3Aen~Tenb 1 > < AP06b > 1 
< Llenoe > < pa3Aen~Tenb 1 > < AP06b > 

fl~H~~ ne4aTHO~ nnaT~ 3aAa~Tc~ nocneA08aTenbH~M on~caH~eM xa­
paKTepH~x T04eK OT Ha4anbHO~ AO KOHe4HO~ /MaKC~ManbHO 1365 T04eK/. 
06oco6neHHa~ KOHTaKTHa~ nn01J1aAKa ~HTepnpeT~pyeTC~ KaK n~H~~, 
CT~HyTa~ 8 T04KY . 
< xapaKTepHa~ T04Ka >:: =< w~p~Ha coeA~HeH~~ > <Pa3Aen~Tenb 2> 

< 3HaK><KOOPA~HaTa X> < pa3Aen~Tenb 3> 

... 

< KOOPA~HaTa Y > < pa3Aen~Tenb 3 > < T~n > 
T04K~ > 

< np~3HaK OKOH4aH~~ COeA~HeH~~> 
< orpaH~4~Tenb > 

< w~p~Ha coeA~HeH~~ > : : = < qenoe > I < pa3Aen~Tenb 1 > < AP06b >I 
< qenoe > < pa3Aen~Tenb 1 > < AP06b > 

< T~n T04K~ > : : = < KOHTaKTHa~ nno1J1aAKa > I < TexHonor~4ecKoe oT-
8epcT~e > I < Ka4eCT8eHHoe ~3MeHeH~e > 

< KOHTaKTHa~ nnol!1aAKa> :: =IBIMILIQIHIPIDIEIFIGI 
< TexHonor~4ecKoe OT8epcT~e > : : = C I S I Z 
< Ka4eCT8eHHoe ~3MeHeH~e > : : = T I I I J 
< np~3HaK OKOH4aH~~ COeA~HeH~~ > ; ; = ; 

Ha ne4aTH~x cxeMax 803MOmHo ynoTpe6neH~e OAHOT~nHbiX 3neMeH­
T08, 3aAaH~e ~ on~caH~e KOTOp~x $OpMan~3yeTc~ aHanor~4HO. 

MapK~p08Ka /HaAn~cb ~n~ o6o3Ha4eH~e/ 3aAaeTc~ nocneA08aTenb­
HOCTb~ cneAY~~x napaMeTpo8; 
< MapKep > : : = < op~eHTaq~~ > < wp~<!>T > < pa3Aen~Tenb 2 > < 3HaK > 

< KOOPA~HaTa X><Pa3Aen~Tenb 3> < KOOPA~HaTa Y > 
< pa3Aen~Tenb 3> < nocneA08aTenbHOCTb c~M8ono8 > 
< orpaH~4~Tenb > 

< op~eHTaq~~ > : : = < rop~30HTanbHa~ > I < 8epT~KanbHa~ > 
< wp~$T > : : = 1 [1 , 51 2 I 2, 5[41 5161 7, 51 8 [1 0 

An~ nony4eH~~ HaAn~c~ Ha pyccKoM ~3b1Ke cneq~$~4Hble 6yK8bl 8bi­
Aen~~Tc~ np~~HaKaM~ 1,2. HaKc~ManbHoe Kon~4eCT8o c~M8ono8 8 HaA­
n~c~ - 60. B MapK~P08Ke AOnycKaeTc~ nepeonpeAeneH~e wp~$Ta ~ AY6-
n~po8aH~e HaAn~ce~. 

C qenb~ o6ner4eH~~ KOA~P08aH~~ on~caH~~ AOnycKaeTc~ CM~cno8oe 
onycKaH~e n08TOp~~IJ1~XC~ 3Ha4eH~~/S/ 

3AKfli04EHHE 

PaccMoTpeHHa~ a8TOMaT~3~P08aHHa~ c~cTeMa npo~380ACT8a ne4aT­
H~x nnaT nocTo~HHO co8epweHCT8o8anacb ~ ycnewHo 3KcnnyaT~po8anacb 
Ha npoT~~eH~~ P~Aa neT. B pe3ynbTaTe npoAon~~TenbHOCTb npoqecca 
npeo6pa3o8aH~~ ne4aTHa~ cxeMa - ne4aTHa~ nnaTa coKpaT~nacb 8 
3-4 pa3a. C~M80n~4ecK~e R3~K~ noKa3an~ c8o~ YH~8epcanbHOCTb ~ 
MoryT 6~Tb npeAnomeH~ 8 Ka4ecT8e R3~K08 o6MeHa MemAY nonb308aTe­
nRM~ pa3n~4H~X C~CTeM. 
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PyKon~cb nocTyn~na e ~3AaTenbCK~~ OTAen 
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IIIK06HH H.IO. 10-83-170 
ABToMaTH3a~H npoH3BO~CTBa neqaTHhlX nnaT c Hcnonb3oBaHHeM 
Manoft 3BM H nonyaBTOMaTOB AgMan 

B pa6oTe paCCMOTpeHbl TeXHonorHH, opraHH3aQHH CHCTeMbJ 
H MaTeMaTHqeCKOe o6ecneqeHHe ~nH aBTOMaTH3aQHH npOH3BO~CTBa 
neqaTHbiX OJJaT B ycnOBHHX MenKOCepHHHOrO npOH3BO~CTBa, xapaKTe­
PH3yeTCH Hcnonb3yeMoe o6opy~oBaHHe. ITpHBe~eHhl ocHoBHhle nono­
~eHHH CHMBOnHqecKoro H3hlKa OOHCaHHH TOnOnOrHH H MapKHpOBKH 
neqaTHbiX nnaT. PaccMoTpeHbi npHHQHnhi, 3ano~eHHhle B 6H6nHoTeKe 

111 1 CHCTeMbJ H B nporpaMMax 3arpy3KH, TpaHcnH~H, pe~aKTiiPOBaHHH 
H ~OKYMeHTHPOBaHHH, 

Pa6oTa BhmonHeHa B OT~ene HOBhlX MeTo~oB ycKopeHHH ORHH. 

npenpHHT 06~AHHeHHOro HHCTHTYTa RAePH~X HccneAOBaHHH. AY6Ha 1983 

Shkobin N.Yu. 10-83-170 
Automatization of Printed Circuit Fabrication with the 
Utilization of Mini-Computer and Semi-Automats Admap 

The technique and organization of the system and software 
for automatization of circuit fabrication under the conditions 
of a small serial fabrication are considered. The usage of 
equipment is characterized. The main situations of the sym­
bolic language, a description of topology and labelling of 
printed curcuits are given. The principles the library system 
and the programmes of leading, translation, editing and docu­
mentation are based on, are considered. 

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

Preprint of the Joint Institute for Nuclear Research. Dubna 1983 

ITepeBo~ O.C.BHHorpa~oBoH:. 


