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ocHOBHble npHH~Hnbl ee nocTpoeHHR. OnHcbleaeTcR nocTpoeHHe 
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Automatic Circuit Fabrication System 

The principle problems of creating automatic fabrica
tion system of circuits are considered. The basis proncip
les of its construction are formulated. The equipment com
plex and software are described. The main information on 
technological processes is given. The earlier reported 
information has been systematized. 
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BBE,aBHHB 

B CB.fi3H c HenpepbiBHbiM ycJIO)I(HeHHeM JnexTpOHHblx cxeM, 

paCWHpeHHeM HX HOMeHKJiaTypbl H, BO H36e)l(aHHe "MopaJibHOrO" 

cTapeHH.fl, Heo6xo,nHMOCTLIO coxpameHH.fl cpoxoa HJrOTOBJieHH.fl oco-

6oe JHa'leHae npao6peTaeT aBTOMaTHJaUH.fl npouecca HJroTOBJieHH.fl 

ne'laTHbiX nJiaT . llpH'IeM HaH60JibWHB J<lxl>eKT OT npHMeHeHH.fl aBTO

MaTH3HpOBaHHOB CHCTeMbl npoHJBo,ncTaa I ACTI/ ne'laTHbiX nnaT 

,nOCTHraeTC.fl npH OllbiTHO-KOHCTPYKTOpCKHX pa3pa60TKaX, a TaK)I(e 

npH HH,nHBH,nyaJibHOM H MeJIKOCepHBHOM npOH3BO,nCTBe. 

Ha npoT.fl)l(eHHH HecxoJILKHX neT B OHMY nocTeneHHO HapamH

aaJIC.fl KOMllJieKC o6opy,noBaHH.fl no npOH3BO,nCTBY ne'laTHblX nJiaT, 

OTpa6aTbiBaJIC.fl H COBepweHCTBOBaJIC.fl TeXHOJIOrH'IeCKHB npouecc . 

llapaJIJieJibHO C 3THM COJ,naBaJIOCb Heo6xo,nHMOe MaTeMaTH'IeCKOe 

o6ecneqeHae, noJBOJI.fiiOIUee Ha 6aJe nonyaaToMaTa A)J;MATI aBTOMa

TH3HpoBaTL OCHOBHble onepaUHH. 

K HaCTO.fiiUeMy apeMeHH ACTI npHHliJia JaBepweHHLiii BH,n H OTBe

qaeT Tpe6oBaHH.fiM coBpeMeHHoro npoHJBo,ncTBa. B ,naHHoii: pa6oTe, 

liBJiliiOIUeBC.fl HTOrOBOB, paCCMOTpeHbl OCHOBHbie BOllpOCbl COJ,naHH.fl 

ACTI, nocTpoeHH.fl xoMnnexca o6opy.noaaHH.fl H cTpyxTypLI MaTeMa

TH'!ecxoro o6ecne'leHH.fl; npHBe,neHbl HeKOTOpbie CBe,neHH.fl 0 TeXHO

JIOrH'IeCKHX npoueccax; cacTeMaTHJHpoBaHbl paHee nonyqeHHble 

.naHHble. 

1. ABTOMATH3HPOBAHHAR CHCTBMA llPOH3BO,aCTBA 
llBtJATHblX llJIAT 

3<W>eKTHBHOCTb COJ,naHH.fl, 3KCnJiyaTaUHH H pa3BHTH.fl aBTOMaTH-

3HpOBaHHOB CHCTeMbl npOH3BO,nCTBa ne'laTHbiX nJiaT onpe,neJilleTC.fl 

TeMH npHHUHllaMH, KOTOpble peaJIH30BaHbl B CHCTeMe. Ha OCHOBe 

aHaJIHJa onbiTa coJ,naHH.fl H JxcnnyaTaUHH ,naHHOB ACTI ccl>opMyJIHpy

eM CJie,nyromae OCHOBHble npHHUHllbl ee llOCTpOeHH.fl. 
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1. CosMeCTHMOCTb py'IHOro H aBTOMaTH3HposaHHoro pe>KHMOB 

npoH3BO~CTB&. Hcnonb30BaHHe 3Toro npHHUHna noJsonBeT JaMe

HHTb O~HH pe>KBM ~pyrHM, 6onee npOH3BO~HTellbHblM, 6e3 H3MeHe

HHB H~eonorHH npOH3BO~CTBa H CHH>KaeT 3aTpaTbl Tpy~a Ha ~anb

HeHWYIO MO~epHH3aUHIO aBTOMaTH3HpOBaHHOH CHCTeMbl. 

2. 0THOCHTellbHaB aBTOHOMHOCTb 'laCTeH CHCTeMbl. C O~HOH 
CTOpOHbl, 3TOT npHHUHn npe~ycMaTpHBaeT opraHH3aUHIO He3aBH

CHMOrO BBO~a HCXO~HblX ~aHHbiX ~JIB ~aHHOH 'laCTH CHCTeMbl, 

'ITO BBJIBeTCB He06XO~HMbiM YCJIOBHeM aBTOHOMHOCTH C03~aHHll 

3TOH 'laCTH H ee 3KCnJiyaTaUHH; C ~pyroii CTOpOHbl, B Ka>K~OH 
'laCTH CHCTeMbl He06XO~HMO npe~yCMOTpeTb COrJiaCOBaHHe BXO~HOH 
HHiiJopMaUHH C Heo6xo~HMOH BbiXO~HOH HHiiJopMaUHeii npe~bi~YJ.UHX 
'laCTeH. TaKHM o6pa30M, npHHUHn OTHOCHTeJibHOH aBTOHOMHOCTH 

n03BOJIBeT paCWHpBTb H yCJIO>KHBTb CHCTeMy aBTOMaTH3aUHH npOH3-

so~cTsa napaJIJieJI&HO c ee 3KCnJiyaTau&eii. 

3. MHHHMaJibHOCTb B3aHMO~eHCTBHB CHCTeMbl C BHeWHeH cpe

~OH. HcnOJib30BaHHe ~aHHOrO npHHUHna npe~ycMaTpHBaeT MHHHMH-

3aUHIO 06'beMOB BXO~HOH H BblXO.IJ,HOH HHiiJopMaUHH, a TaK>Ke 

KOJIH'IeCTBa B3aHMO~eHCTBHH CHCTeMbl C BHeWHeH cpe~OH 3a C'leT 

BblnOJIHeHHB pB~a YCJIOBHH, OCHOBHblMH H3 KOTOpblX JIBJIJIIOTCB: 

a/ O~Hopa30Bb1H BBO~ ~aHHbiX C nOMOJ.UbiO HaKonJieHHB MaCCHBOB 

HHiiJopMaUHH BO BHeWHeH naMBTH 3BM; 

6/ BBO~ ~aHHblX B CBepHyTOM BH~e; 

B/ yseJIH'IeHHe BpeMeHH HenpepbiBHOH aBTOMaTH'IeCKOH pa60Tbl 

'laCTeH CHCTeMbl, 'ITO n03BOJIJleT HCKJIIO'IHTb BBO~ npoMe>KyTO'IHOH 

HHiiJopMaUHH H BBO.IJ, HOBblX ~aHHblX B CHCTeMy; 

r I nosblweHue .nocTosepHOCTH sxo~Hoii HHiiJopMauuu; ~JIB ycTpa

HeHHJI OWH60K B HCXO.IJ,HOB HHiiJopMaUHB HCnOJib3YIOTCB pa3JIH'IHble 

BH~bl KOHTpOJIB, B TOM 'IHCJie CHHTaKCH'IeCKHH H CeMaHTH'IeCKHH; 

~~ aBTOMaTH3aUHB BHeCeHHB H3MeHeHHH B HCXO~Hble ~aHHble, 

T .K. onepaTHBHbiH xapaKTep BHeceHHB H3MeHeHHH cyJIHT orpOMHblH 

3KOHOMH'IeCKHH 3~eKT. 
4. OnepaTHBHOCTb. B3aHMO.IJ,eHCTBHB CHCTeMbl C BHeWHeH cpe~OH. 

TaKaB B03MO>KHOCTb KpaiiHe He06XO~HMa Ha CTa~HH BKJIIO'IeHHB 

HOBOH 'laCTH B CHCTeMy H npH HCnOJib30BaHHH HHTepaKTHBHOrO pe>KB

Ma KOHTpOJIB CO CTOpOHbl onepaTopa. 

5 . HepapxH'IHOCTb nocTpoeHHB nporpaMMHbiX cpe~cTB. )l.aHHbiH 

npHHUHD n03BOJIBeT CHH>KaTb 3aTpaTbl Tpy~a Ha C03~aHHe H MO~ep-

HH3aUHIO 3a C'leT ynopA~O'IHBaHHll ynpaBJIJIIOJ.UHX CBB3eH Me>K~y 

'laCTJIMB CHCTeMbl. 
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cl>yHKUHOHaJibHO aBTOMaTH3HpOBaHHaB CHCTeMa npOH3BO~CTBa 

neqaTllbiX nnaT ~eJIHTCB Jla CJie~yiOJ.UHe COCTaBllble 'laCTH: 

a/ KOMnJieKC o6opy~OBaHHJI no npOH3BO~CTBY ne'laTllblX nJiaT; 

6/ cncTeMy MaTeMaTH'Iecxoro o6ecne'leHHJI. 

TexHonoruqecxue npoueccbl B pa6oTe He paccMaTpusaJOTCJI. 

2. KOMHJIEJ(C OEOPY,40BAHH.R HO llPOH3BO,[fCTBY 
llEllATHJJX HJIAT 

Kownnexc o6opy~osaHDJI no~pa3~eJIJ'!eT~ll Ha cJie~ywiUBe ocHos-

Hble o6'beKTJ>l: 

a/ Mana• 3 B M ; 
6/ noJiyaBTOM&Tbl A)l.MAII; 

s/ liJoTona6opaTopHll; 

r I XHMH'Iecxall Jia6opaTopHJI . 

B COOTBeTCTBHH C 3THM o6opy.IJ,OBaHHe pa3HeceHO TeppHTOpB

aJibHO H 3&HBMaeT 4 noMeiUeHBJI. CXeMa o6opy~OB&HBJI KOMnJieKCa 

no DpOB3BO.IJ,CTBY ne'laTHbiX nJiaT npBBe~eHa Ha puc. 1. 

)l.JIJI nOCJie~OB&TeJibHOCTB B JICHOCTB ~&JibHeiDDero H3JIO>KeHBJI 

paCCMOTpeHBe 06'beJCTOB npoBe.IJ,eM 060C06JieHHO. 

2.1 . MaAaJI 3BM 

B xa'lecrse axrssuoro KOMDoHeHTa ACII BcnoJib3yercJI Mana• 

3BM rsna PDP-8L. ITpBHQHDHa.JibHO B03MO)I(HO scnoJib30BaHBe 

~pyrux TBnOB 3BM KaK aH&JIOrB'IHOB /TPA:-1001, TPA- 1, "3JieKTpo · 

HHKa-100"/, TalC B BHOB /TPA-70,M-6000,EC·1010/ apxBTeKTy

pbl. Bb16op Ma.JIOH 3BM He CJiy'l&eH B Bb13BaH Ma.JIOB KOMMep'leCKOB 

CTOBMOCTbiO e~BHBQbl BpeMeHB pa60Tbl, BblCOJCOil: paCWHpJleMOCTbiO 

no BHeWHHM ycTpOBCTBaM B WHPOKBM accopTHMeHTOM nocne~HX. 

IlpoQeccop PDP-8L HMeeT Maruaruoe onepaTHBHoe 3ano-

MBH&I01Uee YCTpOBCTBO Ha ~eppHTOBblX cep~e'IBHICa:X. e:MJCOCTbiO 

8 192 /8K/ 12·pa3pll.IJ,HWX CJIOB /QHJCJI o6paJUeHHJI K II&:ACJITH -

1,6 MKc/ . KpoMe roro, 3BM ocuameHa ~onrospeMeHBblMB 3anoM:B· 

H&IOIUBMB ycrpoicTB&MB - MarusroliJoHaMB TU-55 /4 neuronpo

T.II>KBWX N:eX&HH3M&/, ynpaBJieHHe JCOTOpblMII OCYJUeCTBJIJleTCJI C DO· 

MOIUbiO ycrpoil:crBa TCO -1. 
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OnpaB~aHHo H Qeneeoo6pa3HO npaMeHeHHe MarHHTHoro ~HeKa, 

TaK KaK D03BOnHT eymeeTBeHHO eoKpaTHTb BpeMJI pa60Tbl npor

paMM H o6eene'IHTb y~o6eTBa B nonb30BaHHH eHeTeMOB MaTeMa

TH'IeeKOrO o6eene'leHHll. 

Oeo6oe BHHMaHHe 6blno y~eneHo o6oeHoBaHHOMY paewapeHHffi 

nepH~epHBHOrO o6opy~OBaHHll, T.K. OHO onpe~enlleT BOJMO~HOeTH 

eaeTeMbl B QenoM. Ha~e nepeqaeneHo aenon&Jywmeeell o HaeTollmee 

BpeMll nepa~epHiiHoe o6opy~oBaHae: 

TeneTaiin ASR- 33 - yeTpoiieTBO ~Hanora Me~~Y onepaTopoM 

H 3 B M; yeTpoijeTBo ~nll nony'leHHll Ma

WHHHOB ~OKyMeHTaQHH; e'IHTbJBaTenb 

HeXO~HOB H ne~opaTOp peJyn&THpyw

meii HH~OpMaQHH; 

~Henneii "BH~eOTOH-340"- yeTpoiieTBO ~Hanora Ha pyeeKOM H aH-

e'IHTbiBa Ten& FS- 1500 

rnHiieKOM lllbiKaX; an~aBHTHO-QH~pOBOR 

~HenneR; 

- yeTpoiieTBO e'IHTbJBaHHJI e ne~oneHT 

nporpaMM, a TaK~e BeXO~HOR H pe3yn&

THpywme R HH~OpMaUHtl: 

ne~opa TOp fiJI- 150 - yeTpoiieTBO nep~opaUHH Ha nep~oneHTe 

~HenneR N& 601 

pe3ynbTHpywmeR HH~OpMaUHH; 

yeTpOReTBO BH3yanbHOrO OT06pa~eHHJI 

HeXO~HOR HH~OpMaUHH; paeTpOBbiR ~He

nneR. 

)l;nll nony'leHHJJ MaWHHHOR ~oKyMeHTaUHH ueneeoo6paJHO He non&

JOBaTb WHpOKYffi neqaTb /nHeTHHrH eHMBOnH'IeeKHX ODHeaHHR/ 

H rpa~onoeTpOHTen& fqepTe~H ne'laTHbiX nnaT/. MHoroo6emawmHM 

liBnJJeTell npHMeHeHHe H DO~Knffi'leHHe K 3BM ~HrHTanHJaTopa, 

ll03BOnllffiinero npeo6pa30Bb1Ba Tb rpa~H'IeeKyffi HH~OpMaUHffi B ~He-

KpeTHyw. B peJyn&TaTe JHa'IHTen&Ho yeKoplleTell npoueee KO~Hpo

BaHHll H nony'leHHll HeXO~HOR HH~OpMaUHH. 

2.2. IloAyaamoMam A,4MAII 

flonyaBTOMa T A)l;MAfl liBnJJeTell OeHOBHbJM 06'beKTOM aBTOMa TH

JaUHH H noJBOnlleT peanHJOBaT& ene~ywmHe onepauaa: 

- esepneHHe OTBepeTHR /HeeKOnbKO pa3Mepos/; 
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- 3CHXOBaHHe OTBCpCTKR; 

- BOCXOBaHKe /3allUITY/ MeTannH3HpOBaHHWX OTBepCTHH; 

- aaaeceaae xacnoToyDopaoA xpacxoA pacyaxa De'laTHOR cxeMw 

Ha ~OJILrapoBaHHWR ~K3JICXTpKX; 

- H3rOTOBJICHKe ~OTOOpHrHHaJIOB DC'IaTHWX DJiaT. 

,lJ;aHHWC ODepaUHH BWDOJIHJIJOTCJI C DOMO~LJO CJie~yJO~HX CMCH-

HWX TexaonorH'Iecxax DpacDoco6neaai: 

a/ CBepJIHJILHOR rOJIOBXH; 

6/ rOJIOBXH BOCXOBaHHJI; 

B/ rOJIOBXK pHCOBaHHJI; 

r/ ~OTOrOJIOBXH. 

JionyaBTOMaT A,IJ;MAJI, KCDOJIL3YCMWB ~JIJI H3rOTOBJICHHJI ~OTO

oparaaaJIOB, ~ODOJIHHTCJILHO YXOMDJICXTOBaH CTOJIOM C BaxyyMHWM 

OTCOCOM. KpoMe TOro, Ha O~HOM K3 DOJiyaBTOMaTOB A,IJ;MAJI 

ycTaHOBJICHO ycTpOHCTBO, D03BOJIJIJO~ee CBepJIHTL OTBepCTHJI CO 

CXOpOCTLJO 40000 06/MUH /c 06W'IHOH rOJIOBXOH CBepJieHKJI -

10000 o6/MUH/ H TCM CaMWM DOBWCHTL Ka'ICCTBO MCTaJIJIH3a

UHH OTBCpCTHH. ,lJ;ODOJIHHTCJILHO ycTaHOBJICH C'ICT'IHX KOJIH'ICCTBa 

OTBepCTHH, OCy~eCTBJIJIJO~HH XOHTpOJIL ODepaUHH CBCpJICHHJI. 

2. 3. tl>omoAa6opamopu.R 
B COCTaB o6opy~OBaHHJI ~OTOJia6opaTOpHH BKJIJO'ICHLI ycTpOHCT-

Ba, BLIDOJIHliJO~Be 

- H3rOTOBJICHBC 

peTyma/; 

cne~yJO~He ocaosawe DpoueccLI a oDepauaa: 

~OTOOpHrHHaJIOB /CTOJIW DpOJIBO'IHWR B ~JIJI 

- B3rOTOBJICHBC ~OTOWa6JIOHOB/~OTOKODBpOBaJILHOC ycTpORCT

BO, CTOJILI DpOliBO'IHWH B ~Jill peTyWB/; 

- HaHeCCHKe ~OTOpC3BCTa Ha ~OJILrHpOBaHHLIH ~B3JICXTpHX Me

TO~OM "oKyHaHHll" /CDCUBaJILHOC YCTpOHCTBO, CHa6)1(CHHOe DO~'LeM

HLIM ycTpOHCTBOM, 3a~aT'IHKOM CXOpOCTB H3BJIC'ICHHll H CYWHJILHWM 

OTCCKOM/; 

- 3XCDOHHpOBaHHe 3arOTOBKH DC'IaTHOR DJiaTW /~BYCTOpOHHKH 

OCBCTHTCJIL Ha pTyTHbrX JiaMDaX, o6opy~oBaHHWH TaRMepoM/; 

- DpO.IlBJICHHC DC'IaTHWX DJiaT /DpO.IlBO'IHOC YCTpORCTBO, ~ODOJI

HCHHOC BO~liHLIM ~ymeM/. 

2.4. XuMuttecKa.R Aa6opamopu.R 

XHMH'ICCKall Jia6opaTOpH.Il Dpe~CTaBJieHa WHpOKHM aCCOpTHMCH

TOM 06opy~OBaHHll, D03TOMY DOCJIC~OBaTCJILHO paCCMOTpHM xa~oe 

H3 ycTpOHCTB, KpaTKO xapaKTCpH3Y.Il BWDOJIHliCMWe ODepaUHH. 

8 

IIpeDapaTop 3aroTosox De'laTHWX DJiaT BXJIJO'IaeT B ce6ll saaay, 

o6opy~OBaHHYJO BO~liHWM ~ymeM, H WJIH~OBaJILHYJOMaWHHKy. 0'1HCT

xa DOBepXHOCTeii De'laTHWX DJiaT OCy~eCTBJiliCTCll BO~OCTOHKOH 

WJIH~OBaJILHOR 6yMaroii BO BJia)I(HOR cpe~e C DpHMCHCHHCM DOpowxa. 

Mawaaawii pll~ I 1, 2/ KOHCTpyxTHBHO BWDOJIHea B BH~e cToJia, 

ocaa~euaoro aa6opoM 'laHOB H3 DJiaCTMaccw a aep)l(aBeJO~eii cTaJIH, 

o6orpeBaTCJiliMH 'laHOB H JIOTKaMH ~JIJI DpOMWBXH BO~OR. 3arOTOB

XaM DpH~aeTCJI ~BH)I(CHHC Xa'laHHll. 0CHOBHOe Ha3Ha'ICHHC: 

a/ DO~rOTOBKa DOBepXHOCTCR DC'IaTHWX DJiaT; 

6/ XHMH'ICCKOe OCa)I(~CHHe MeTaJIJIH'ICCKOrO DOKpWTHll. 

raJILBaHH3aTOp Dpe~Ha3Ha'leH ~JIJI Hap~~HBaHHll 3JICXTpOXHMH-

'ICCKHM MCTO~OM MeTaJIJIH'ICCKOrO DOKpWTHll /MC~H/ Ha 3arOTOBKaX 

De'laTawx DJiaT. HcDOJIL3yeTCll raJILBaHH3HpyJO~aJI saaaa DHpo~oc

~aTaoro THDa; ~ODOJIHHTCJILHO OCy~eCTBJiliCTC.Il 6ap60THpOBaHHe B03-

~YXOM, o6orpeB BaHHW H DOCTyDaTCJILHOe ~BH)I(CHHC 3arOTOBKH. 

BepTHKaJILHoe TpaBHJILHoe o6opy~osauae Depao~H'Iecxoro 

~eHCTBHll D03BOJiliCT ~OpMBpOBaTL C DOMO~LJO TpaBHJILHOrO paCTBO

pa pHCYHOK DC'IaTHOR CXCMW, 3aiUB~CHHWB KHCJIOTOYDOpHWMB DO

KpWTHliMH. PaCTBOp /XJIOpHOe )I(CJIC30/ OT Hacoca DO Tpy6oDpOBO~y 

Do~aeTcll K pacDWJIHTeJILHLIM roJIOBKaM a DoDa~aeT ua o6pa6aTLIBa

eMyJO DOBepXHOCTL B BH~e ~yma. 3arOTOBKe DpH~aeTCll KOM6HHH

poBaHHOe Bpa~aTCJILHOC ~BH)I(CHHe H ~BH)I(CHHe Ka'laHHll. Y CTpORCTBO 

caa6)1(eHo o6orpesaTeJieM pacTBopa a peryJiliTopoM Do~a'IH. 

BaHHlal HHXCJIHpoBaHHll H DaJIJia~HpOBaHKll O~HHaXOBLI DO YCTpoii

CTBy, pa3JIH'IaJOTCll TOJILXO HCDOJIL3YCMWMB paCTBOpaMH, ~OpMOB 

H THDOM 3JICKTpO~OB; Dpe~Ha3Ha'ICHW ~Jill HaHCCCHHll 3JICKTpOXHMH

'ICCXHM MCTO~OM KOHTaKTHWX DOXpWTHB Ha DC'IaTHWC pa3'LCMW. 

3arOTOBKaM DpB~aeTCJI DOCTyDa TCJILHOC ~BB)I(CHBe. BaHHW CHa6)1(CHLI 

o6orpeBaTeJiliMB. 

3. MATBMATHqBCKOB O.DBCnBqBHHB ACn 

MaTeMaTB'IecKoe o6ecDe'leaae ACII cocTOBT B3 aa6opa Dpor

paMM, D03BOJIJIJO~BX B DOJIHOB Mepe HCDOJIL30BaTL B03MO)I(HOCTH 

DoJiyasToMaTa A,IJ;MAII. 

0CHOBHLIC xapaKTepHCTHKH MaTeMaTH'ICCKOrO 06eCDC'ICHHll /MO/: 

1I3WK DporpaMM: PAL-III. 
R'leiiKH DaMJITH, 3aHHMaeMwe DporpaMMaMH: OOOo-6777 

8
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06'LeM DpoMe)l(yTO'IHoro 6y~epa: 4096 10 Jl'leeK. 
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061l{eHHe onepaTop- 3BM nocpe.ncTBOM ,D,Hanora Ha TeneTaiine 

HJIH an~aBHTHO-~H~pOBOM ,!l,HCnJiee. 

JIJbiK ,D,HaJiora - no )KCJiaHHIO nOJibJOBaTeJIJI: aHrJIHHCKHH HJIH 

pyccKHH. 

0CHOBHOH HOCHTCJib HH~OpMa~HH: ne~OJICHTa. 

BcnOMOraTeJibHblH HOCHTCJib HH~OpMa~HH: MarHHTHaJI JICHTa. 

JiCXO,D,Hall HH~OpMa~HJI: OnHCaHHe ne'laTHOH CXCMbl HJIH OnHca-

HHe MapKHpOBKH neqa THOR CXCMbl nocpe,D,CTBOM CHMBOJIH'ICCKOrO 

JIJbiKa B Ko.nax ASG-II. 
BbiXO,D,HaJI HH~OpMa~HJI: ynpaBJIJIIOII{HC nep~OJICHTbl B KO,!l,aX 

nonyaBTOMaTa A)J.MAll, CHa6)KCHHble CJiy)Ke6HOH HH~OpMa~HeH no 

~opMe LEGIBLE PUNCH. 
Cny)Ke6HaJI HH$opMa~HJI: 6H6JIHOTeKa cny)Ke6HblX 6noKoB H 6H6-

JIHOTeKa wpH~TOB Ha MarHHTHoii neHTe. 

06'beM CHMBOJIH'ICCKHX OnHCaHHH: He JIHMHTHpyeTCJI. 

llepeMell{CHHC TCXHOJIOrH'ICCKHX npHCnOC06JieHHH-OnTHMH3Hpo

BaHHOe. 

MHHHMaJibHblH pa60TOCnoco6HblH KOMnJieKT BHCWHHX ycTpOHCTB: 

TeneTaiin ASR -33; MarHHTO~OHbl TIJ-55 /2 MexaHHJMa/. 

MaTeMaTH'IecKoe o6ecneqeHHe cTpOHTCJI Ha 6aJe aBTOHOMHblX, 

HO BJaHMOCBJIJaHHbiX nporpaMM, JanHCaHHbiX Ha MarHHTHOH JICHTe. 

CTpyKTypa MO aBTOMaTHJHpoBaHHoii CHCTeMbl npoHJBO.D.CTBa ne'laT

HbiX nnaT npHse.neHa Ha puc. 2. KpaTKO paccMOTpHM nporpaMMbl 

B nOCJIC,!l,OBaTeJibHOCTH, COOTBCTCTBYIOII{CH nopJI.D.KY HX pa60Tbl. 

3.1. llpozpaMMbl peoanrupoeaHUJt 

llporpaMMbl pe,D,aKTHpOBaHHJI no,D,pa3,D,CJIJIIOTCJI Ha 2 rpynnbi: 

a/ nporpaMMa, npe.nHaJHa'leHHaJI .D.JIJI nepBoHa'laJibHoro nony

'ICHHJI OnHCaHHJI ne'laTHOH CXCMbl /onHCaHHJI MapKHpOBKH/ Ha 

neJl4>oneHTe; aHanorH'IHa nporpaMMe SYMBOLIC EDITOR; 

6/ nporpaMMa, npe,D,HaJHa'leHHaJI ,!J,JIJI nOCJIC,!l,YIQII{CH KOppeK~HH 

CHMBOJIH'ICCKHX OnHCaHHH Ha MarHHTHOH JICHTe, peaJIHJyeT HCKJIIO

'ICHHe H ,D,06aBJICHHC 3JICMCHTOB OnHCaHHJI / 5 I, 

KpoMe Toro, nporpaMMbl pe.naKTHposaHHJI Ha.neneHbl cne.nyiO

Il{HMH ~YHK~HJIMH: 

a/ nOJIY'ICHHC OTpe,D,aKTHpOBaHHbiX nep~OJICHT~ 

6/ nonyqeHHe JIHCTHHrOB CHMBOJIH'ICCKOrO OnHCaHHJI. 
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Hucl>opMaUBll aBTOMa TB'fecxn no.nsepraeTcx Koppexuun c uenLIO 

DOJIY'fCHBJI CBM BOJIB'fCCKBX ODBCaHB iJ: B CBCPHYTOM BB.IJ,e . 

3.2. Ilpoz paMM a 3azpy3KU o a u u brx 

llpe.nuaJIIaqeua .nna aoo.na o nscaunil neqaTHLIX c x e M u onucaunii 

M a pKBpOBKB B na~.UITL 3BM C nocne.nYJOmeil: nepenHC.biO Ha Marmn

HYIO JieHTy BO BHyTpCHHeM cl>opMaTe CHCTeMLI . llapanneJILHO BBO.IJ,y 

OCYIUCCTBJIXeTCS CBHTaKCH'feCKBH B CeMaHTH'fe CKHH K OHTpOJIL HH

cl>opMaUHH. ~ODOJIHHTeJILHO 3arpy3'fHK Ha.IJ,eJieH ci>YHKUBJIMB 

DOCTpO'fHOrO pe.!J,aKTHp OBa HB JI . flo Mepe He06XO.IJ,BMOCTB B Hci>Op MaUB.ll, 

BXO.IJ,JIIUaJI B 6B6JIBOTeKy CJiy>Ke6HLIX 6JIOKOB, C'fBTLIBaeT CJI C MarHHT

HOH neHTLI. 

llporpaMMa 3arpy3KH .nauuwx BMeeT cneuaanLHLIR pe>KHM pa-

6oTw, .IJ,aiOIUHB B03MO>KHOCTL peaJIH30BaTL reoMeTpB'feCKBH BBO.IJ, 

BHci>OpMaUHH C nonyaBTOMaTa A~MAll. 3TOT MeTO.IJ, n03BOJIJieT 

KO.D.BPOBaTL He60JILWHe /no 06'LeMy ODHCaHHB/ ne'faTHLie CXCMLI 

/noJiy'feHBe HCXO.IJ,HOB HHci>OpMaUBB B KO.IJ,aX nonyaBTOMaTa A~MAll 
6e3 BCDOJIL30BaHBJI nporpaMM pe.ll,aKTBpOBaHBJI/ HJIH, 'ITO 6onee 

uenecoo6pa3HO, onepaTHBHO KoppeKTBposaTL ynpaanJIIOIUHe nepcl>o

neHTLI . fipB BBO.IJ,e HHci>OpMaURB OCYIUeCTBJIJieTCJI ee npeo6pa30BaHHe 

BO BHyTpeHHHB cl>opMaT; BBO.IJ,BMaJI BHci>OpMaUBX KOHTpOJIBpyeTCJI ; 

3Ha'feHBJI KOOp.ll,BHaT no >KeJiaHBIO noJIL30BaTeJig OKpyrJIJIIOTCJI .IJ,O 

uenwx 3Ha'feuuB: . 

llpu .nanLHeAweii pa6oTe nporpaMM MaTeMaTB'fecxoro o6ecne

'feHB.ll B Ka'feCTBe BCXO.IJ,HOi BCnOJIL3yeTCJI TOJILKO BHci>OpMaUBJI, 

JanacauuaJI ua MarHBTHoii: neHTe . 

3.3. IlpozpaMMQ 6U3YQAbHOZO KOHIIIpOAJI ne'IQIIIHbJX CXeM 

llporpaMMa npe.nua3Ha'feua .nn~t BB3yanLuoro KOHTponJI ua 3Kpa

He pacTpOBOrO .IJ,BCfiJieJI TODOJIOrBB BLI.6paHHoi CTOpOHLI De'faTHOH 

CXeMW B Up& 06Hapy)l(eHHB OWJf60K n03BODJIGT ODepaTHBHO KOp

peKTHpOBaTL CBMBOJIHqecxoe onacauae. ~JI 6onLwero y.no6cTaa 

a pa6oTe .nonycxaeTcJr cMeua MacmTa6a &3o6pa>KeHHJI /yaenaqeuae 

2x , 4x/ . 

0CHOBHLIYB ci>YHKUH.Blo4.H UporpaYMLI .BBDJIIOTCJI: 
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a/ cl>opM&poaauue B3o6pa>KeH8JI Tononor88; 

6/ reuepauux H3o6pa>KeH8x; 

a/ o6cny>Kuaauue caruanoa npepwaaH8JI OT .IJ,8cnnex. 

~BenneR paCTpOBOB CHCTeMLI nonyqaeT 8Hci>OpMaUBIO, Heo6xo

.ll,8MYIO .IJ,JlJI OT06pa>KeHHX TODOJlOrB8, B3 onepaTBBHOB naMXT8 

38M /Ka>K.IJ,OB TO'fKe pacTpa COOTBeTCTByeT O.IJ,HH 68T naMXTB/. 

HcnonLJyeTcx pacTp 240 x 180 TO'feK. 

C ROMOI.I.lLIO .IJ,aHHOB nporpaMMLI MO>KeT 6LITL npoaepeHa H OTna

>KCHa KaK TODOJlOrHJI neqaTHOB CXeMbl, TaK H ee MapKHpOBKa. 

3.4. TpaucAJIIIIOP 

TpaHCJlJITOP BKJliO'faeT B ce6JI nporpaMMbi 

a/ pBCOBaHHJI, 

6/ caepneHBJI, 

B/ BOCKOBaHHJI, 

p/ 3CHKOBaHHJI 

B D03BOJ1JieT DOJlY'fHTb ynpaBJlJIIOI.I.l8e rrepcl>oJieHTLI .IJ,JIJI peaJlH3aUHH 

Ha nonyaBTOMaTe A~MAll MCTO.IJ,a Pallf~l plating 

llporpaMMa pHCOBaHHJI Bb16BpaeT 83 CHMBOJlH'fCCKOrO ODHCaHHJI 

coe.naueHBJI H KOHTaKTHble nnoma.nxa, npaua.nne>Kamue paccMaTpa

oaeMoil cTopone, ocymecTBnJieT nepeoo.n aucl>opMaU8B 83 xo.nos 

BHyTpeunero cl>opMaTa B ynpaBJlJIIOI.I.l8e KO.IJ,LI nonyaBTOMaTa A)].MAll. 

~JlJI nnaT OTBCTCTBCHHOrO Ha3Ha'feHHX 8CDOJlL3YIOTCJI pe>KBMLI .IJ,O" 

DOJlHeHBJI D03HT8BHOH 8JlB HeraTBBHOH CTOpOH: DpH npoCMOTpe 

C8MBODH'fCCKOrO OD8CaHHX BLIJIBJlJIIOTCJI OTCYTCTBYIOI.I.l8C Ha .IJ,aH

HOH CTOpOHC KOHTaKTHble DJlOI.I.la.IJ,K8 H nepcl>opapyiOTCJI COOTBeTCTBYIO" 

mae ynpaonxiDmae nepcl>oneHTLI. 

Pe3ynLTaTOM pa6oTLI nporpaMMLI coepneuax JIBJlJIIOTCJI ynpao

JlJIIOI.I.lBe nepcl>oneHTLI .IJ,DJI CBepneHBJI 60JlLWHX H MaJlbiX OTBepCTHH 

.neneuHe ycnoouo, B .naHHOM cnyqae npBHJIT .naaMeTp coepna 

0,8 H 0,6 MM COOTBeTCTBeHHO/ . 

~nJI BblnonHeHHJI ua nonyaoToMaTe A~MAll onepauaa 3a1UHTLI 

MeTaJlJlB3BpOBaHHbiX OTBepCTBH C DOMOI.I.lLIO nporpaMMLI BOCKOBaHBJI 

DOJly'faiOT COOTBeTCTBYIOI.I.lBC ynpaBJlXIOIUBC nepcl>oneHTLI .IJ,DJI D03B

TBBHOH H HeraTHB HOB CTOpOH n e q a THOH nna TLI /60JlLW8e H MaJlLie 

OTB epCT8X o6pa 6 a TLIBaiOTCJI COBMeCTHO/. llp &MeHeHa .IJ,Byxaap8aHT" 

HaJI C8CTeMa OT6 o pa: 

a/ 3al.l.l8Ta acex oTaep cT8B neqaTHoii nnaTLI /ne'faTHLie nnaTLI 

OTBCTCTBeHHOrO Ha 3Ha'fCH8JI/; 
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6/ Jall.IBTa OTBepCTHH ,ll.nJI COe,li.HHeHHJI CTOpOH ne'laTHOH nnaTbl. 

Pe)f(HM JeHKOBaHHJI OTBepCTHH MO)f(eT 6b1Tb ocyweCTBneH Ha 

nonyaBTOMaTe A,lJ;MAll nocne cneuaanbHOH ycTaHOBKH aenH'IHHbl 

BbiXO,ll.a CBepna /yCTaHOBKa CBepna HnH nepeMeweHHe KOHUeBbiX 

BbiKnJO'IaTeneii:/. B JaBHCHMOCTH OT KOnH'IeCTBa JeHKyeMbiX OT

BepCTHH B03MO)f(Hbl 2 pe)f(HMa pa60Tbl: 

a/ JeHKOBaHHe cneuaanbHO onacaHHhiX OTBepcTaii:; 

6/ JeHKOBaHHe OTBepCTHH, He BOWe,li.WHX B cneuaanbHOe OnHca

HHe. 

3.5.llpozpaMMa ¢omonpo1Jecca 

,lJ;nJI HJroToaneHHJI Ha nonyaBTOMaTe A,lJ;MAII ljloTooparaHanoa 

ne'laTHbiX nnaT Heo6xo.D.HMbl cneuaanbHble ynpaBnJIIOII.IHe nepljloneH

Tbi, nonyqaeMbie nporpaMMoii: ljloTonpouecca H noJBOnJIIOII.IHe ynpaa

nRTb He TOnbKO nepeMeweHHeM lj!OTOrOnOBKH, HO H ee CBeTOBbiM 

ny'IOM . C yqeTOM MHOrHX cneuH!j!H'IeCKHX ljlaKTOpOB B3rOTOBneHHe 

ljloTooparuHanoB neqaTHhiX nnaT no.D.paJ.D.enJieTcJI Ha 4 onepauaa 

3KCnOHBpOBaHHJI: 

a/ 3KCnOHHpOBaHHe COe,li.HHeHHH nOJHTHBHOH CTOPOHbl; 

6/ 3KCnOHHpOBaHHe KOHTaKTHbiX nnowa.D.OK noJHTHBHOH CTOpOHbi; 

B/ 3KCnOHBpOBaHHe COe,li.HHeHHH HeraTHBHOH CTOpOHbl; 

r I 3KcnoHupoaaHBe KOHTaKTHbiX nnowa.D.OK Hera TBBHoii: cTopoHbi. 

lfMeeTCJI B03MO)f(HOCTb Ja,ll.aHBJI 8 lj!HKCHpOBaHHbiX 3Ha\feHBH WB-

pBHbl COe,li.HHeHBH H ,li.BaMeTpOB KOHTaKTHbiX nnowa.D.OK /no )f(enaHHIO 

nOnbJOBaTenJI lj!BKCHpOBaHHble 3Ha'leHBJI MOryT 6h1Tb H3MeHeHb1/. 

3.6. llpozpaMMQ MapKUp06KU ne'I0111HI>IX n11a111 

IJeqaTHbie nnaTbl ,li.On)f(Hbl 6h1Tb CHa6)f(eHbl COOTBeTCTBYIOII.IeH 

MapKBpOBKOH /Ha,ll.nBCJIMB, CHMBOnaMB/ . ,lJ;aHHbiH npouecc TaK)f(e 

MO)f(eT BblnOnHJITbCJI nonyaBTOMaTOM A,lJ;MAIJ C nOMOII.IbiO ynpaBnJiw

II.IBX nepljloneHT, nony'leHHbiX nporpaMMoii: Mapxupoaxu . HaHeceHue 

Ha,ll.nBceii: MO)f(eT npOH3BO,li.HTbCJI KaK Ha nOJBTHBHyiO, TaK B Ha 

HeraTHBHYfO CTOpOHY ne'laTHOH nnaTbl, npB'IeM BO BTOPOM cnyqae 

npOB3BO,li.HTCJI peKOM6BHaUBJI Ha,ll.nBCB B pa3BOpOT CBMBOnOB. 

B03MO)f(Ha ropH30HTanbHaJI B BepTBKanbHaJI OpBeHTaUHJI CHMBOnOB . 
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B JaBBCHMOCTH OT MeTO,ll.a HaHeCeHBJI MapKBpOBKH pa3nH'IaiOTCJI 

ynpasnRIOII.IHe nepljloneHTbl: 

a/ C HaHeCeHHeM MapKHPOBKB Henocpe,li.CTBeHHO Ha ljlonbrBpOBaH-

HbiH ,li.B3neKTpHK; 

6/ C HaHeCeHBeM MapKBpOBKH lj!OTOCnoco6oM. 

IIporpaMMa npu caoeii: pa6oTe ucnonLJyeT 6a6nHoTeKy wpalj!ToB. 

3. 7. llpozpaMMQ KOH111p011JI 

IlporpaMMa npe.D.HaJHa'leHa .D.nJI BbiJIBneHHJI nparo.D.HOCTB ucnonb

JOBaHHJI .D.aHHoii: nepljloneHTbl Ha nonyaaToMani A,lJ;MAII. IlpaMeHJieT

cR "o6eJnB'IeHHbiH" KOHTpOnb, T .e. HeJaBBCBMO OT pe)f(HMa nony'leHHJI 

nepljloneHTbl KOHTpOnBpyiOTCJI TOnbKO ynpaBnJIIOII.IBe KO,ll.bl, OCTanbHaJI 

HH!j!OpMaUHJI onycKaeTCJI. BOJMO)f(Hbl ,li.Ba BapHaHTa KOHTpOnJI: 

a/ npOH3BO,li.CTBeHHbiH, onpe,ll.enRIOII.IHH npHrO,!J.HOCTb ynpaBnRIO

IlleH nepljloneHTbl H He noxanHJHPYIOII.IBH OWB6KB; 

6/ cneuaanbHbiH, noJBOnRIOII.IBH BbiRBBTb TBn OWH6KH H HCTO'I-

HHK ee B03HHKHOBeHHR. 

3. 8. KoMnlleK1fll>l ynpa611.RK>UIUX nepr)oAeHm 

C uenbiO aBTOMaTB3aUHB Tpy,ll.a onepaTOpOB B03MO)f(H0 HCnOnb-

30BaHHe pe)f(HMa nony'leHBR KOMnneKTOB ynpaBnRIOII.IHX nepljloneHT. 

IJpH :HOM BCXO,li.HaR BH!jlopMaUHR Ja,ll.aeTCR TOnbKO B Ha'lane pa6o

Tbl no nporpaMMe. Ilepexo.D. HJ pe)f(BMa B pe)f(HM /oT nporpaMMhi 

K nporpaMMe/ npOH3BO,li.BTCR aBTOMaTB'IeCKH. 

lfMeeTCR 4 KOMnneKTa ynpaBnRIOII.IBX nepljloneHT: 

1. ,lJ;nJI HJroToaneHHJI ne'laTHbiX nnaT MeTO.D.OM Panel plating. 

2. ,lJ;nR H3rOTOBneHHR lj!OTOOpHrBHanoB neqaTHbiX nnaT. 

3. ,lJ;nR MapKHpOBKH neqaTHbiX nnaT Henocpe,li.CTBeHHO Ha ljlonb

rHpOBaHHOM ,li.H3neKTpHKe. 

4. ,lJ;nJI MapKHpOBKH lj!OTOOpHrHHanOB ne'laTHbiX nnaT. 

3. 9. Eu611uomeKa MameMamu'lecKozo o6ecne'leHu.R 

lfcnOnbJYIOTCR 6a6nBOTeKB 2 THnOB /JanHCaHbl Ha MarHHTHOH 

neHTe/: 
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a/ CJIY:lKC6HbiX 6JIOKOB; 

6/ WpHcllTOB. 

Ea6naoTeKa cny:lKe6HbiX 6noKOB no~pa3~enxeTcx Ha OCHOBHY~ 

H ~ODOJIHHTCJlhHYIO. B COCTaB OCHOBHOA 6&6JIHOTCKH BKJIIO'ICHbl: 

UHcllpbl, 6yKBbl JiaTHHCKOrO H pyCCKOrO ancllaBHTa, 3HaKH, pa3BO~Ka 

HHTerpaJihHbiX CXCM, DC'IaTHbiC pa3'hCMbl. _nonOJIHHTCJlhHaH 6&6JIH• 

OTCKa COCTaBJIHCTCH DOJlh30BaTCJICM H CO~ep:lKHT ODHCaHHC DOBTO· 

pHIOIJlHXCH 'laCTCH DC'IaTHOH CXCMbl. 

6&6JIHOTeKa WpHcllTOB CTpOHTCH H3 6yKB naTHHCKOrO ancllaBHTa, 

~ODOJIHCHHOrO 6yKBaM& pyCCKOrO ancllaBHTa, apa6CKHMH H pHMCKHMH 

uacllpaMH, cneuaanhHbiMH 3HaKaMH. B cocTase 6a6naoTeKH 4 pa3Me· 

pa WpHcllTOB : 

a/ WPH<ilTbl C BhiCOTOH 3HaKOB 2 MM H 2,5 MM HCDOJlh3YIOTCH 

~nx ~aJihHeii:wero MYJihTHnnuuaposaHHH H nony'leHHH 8 pa3Mepoa 

wpHcllToa; 

6/ WpHcllThl C BhiCOTOH 3HaKOB 1 MACH 1,5 MM HCD0Jlh3YIOTCH 

TOJlhKO npH clloTOCDOC06e H HC DO~BepraiOTCH MYJihTHDJIHUHPOBaHHIO. 

Ha'lepTaHHe CHMBOJIOB COOTBCTCTByeT rOCTy 2930·62 H Bbl· 

DOJIHHCTCH 6e3 HaKJIOHa K OCHOBaHHIO CTpOK. 

B HaCTOHIJlCC BpCMH aBTOMaTH3HpOBaHHaH CHCTeMa npOH3BO~

CTBa ne'laTHbiX nnaT ycnewHo 3KcnnyaTHpyeTcx B OHMY H no3ao

nxeT COKpaTHTh npO~OJI:lKHTCJlhHOCTh npouecca npeo6pa30BaHHH 

ne'laTHan cxeMa - ne'laTHax nnaTa a 3-4 pa3a. 

B ~anhHeiiweM paccMOTpeHHblii: oapHaHT ACll 6y~eT Mo~epHH· 

3HpOBaThCH H paCWHpHTbCH. 
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