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Ilpo.n;oJDKBTenLHa.ll 3KcnnyaTaUB.II nonyaBTOMaTa A)J.MAll .n;oxa-

3ana uenecoo6pa3HOCTb ero npuMeHeHB.II B ycnoBB.IIX BH.n;uau.n;yanL

Horo u Menxocepuii:Horo npoB3Bo.n;cTaa, xoTopoe xapaxTepHo .n;n.11 

na6opaTopuii: u no.n;pa3.n;eneHBii OHJIH. )J.o HaCTO.IIIUero apeMeHB 

npBMeH.IIJIC.II MeTO.D; Henocpe.D;CTBeHHOrO HaHeCeHBP.: B3o6pa>KeHBJI 

(Panel plating) Ha ~OBepXHOCTb 3arOTOBKB neqaTHOH nJiaTbl, KOTO

pbiH c.n;ep>KBBaJI llOBblWeHBe 3cWleKTBBHOCTB pa60Tbl llOJiyaBTOMaTa 

A)J.MAll. KpoMe Toro, noBTopeHue B3roToaneHHblX Ha noiiyaaToMa

Te neqaTHblX nJiaT C llOMOlUbiD .n;pyroii: TeXHOJIOrBB 6blJIO 3aTpy.n;

HeHO. 

flpBMeHeHBe ~OTOrOJIOBKB ll03BOJIJieT B3rOTaBJIBBaTb Ha llOJiy

aBTOMaTe A)J.MAII ~oToopuruHaJibi neqaTHblX cxeM u ycTpaHBTb 

BbiWenepe'IBCJieHHble Tpy.D;HOCTB. IlpB BBe.n;eHBB ~OTOMeTo.n;a B "na

KeTHOrO" CBepJieHBJI 3arOTOBOK neqaTHblX nJiaT BCllOJib30BaHBe 

nonyaaToMaTa A)J.MAll cTaHOBBTCJI uenecoo6pa3HbiM npu u3ro

TOBJieHBB cepuii: .no 200 neqaTHblX nnaT. 

BonpocaM nonyqeHBJI ~oToopuruHanoa neqaTHblX cxeM B cuc

TeMe onepaTop-3BM-nonyaBTOMaT A)J.MAII nocBJIIUeHa .n;aHHaJI 

pa6oTa. IlonyTHO paCCMaTpBBaeTCJI ~OTOXBMB'IeCKHH TeXHOJIOrH

qeCKBH npouecc npOB3BO.D;CTBa ne'laTHblX nJiaT. 

1. OliOPY,40BAHHB ,Z,QTOJIAiiOPATOPHH 

0CHOBHbiM BHCTpyMeHTOM ~OTOnpouecca JIBJIJieTC.II CMeHHOe 

TexHonoruqecxoe npucnoco6neHBe .n;JIJI nonyaBTOMaTa A)J.MAII, BMe

HyeMoe ~oToronoBKoii. HecMOTPJI Ha npocTOTY nocTpoeHBJI onTu

qecxoii CBCTeMbl, ~OTOrOJIOBKa ll03BOJIJieT B3MeHJITb B WHpOKOM 

.n;uana3oHe .n;uaMeTp caeToaoro nJITHa 6e3 ·cMeHbl o6"beKTBBa. ABTo-
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MaTH'iecxoe ynpaaneHHe ocymecTBJIJieTcll cnel.lHaJibHbiMH xo.D.aMH, 

py'iHOe - COOTBeTCTBYIOI.llHMH KJiaBHWaMH. 8 Ka'ieCTBe HCnOJIHH

TeJibHbiX MexaHH3MOB npHMeHeHbl 6biCTpO)l.eHCTBYIOI.llHe warOBbie 

)l.BHraTeJIH. ~HaMeTp CBeTOBOrO nliTHa 3a)l.aeTCJI BeJIH'iHHOH )l.Ha

<lJparMbl. YnpaBJieHHe nOTOKOM CBeTa npOH3BO)l.HTCJI C noMOI.llbiO 

WTOpKH, T.K. npHMeHJieMbiH HCTO'iHHK CBeTa /naMna HaKaJIHBaHHll/ 

HHepl.lHOHeH. 

OcHOBHble TexHH'iecxHe xapaxTepHCTHKH ¢oToronoBKH /B03Mo>K

HO HeKOTOpOe BapbHpOBaHHe B JaBHCHMOCTH OT KOHKpeTHOrO 3K-

3eMnJillpa/: )l.HanaJOH H3MeHeHHJI )l.HaMeTpa CBeTOBOrO nliTHa 

0,15-2,90 MM; BpeMJI nepecTpOHKH C MHHHMaJibHOH Ha MaKCHMaJib· 

HYIO )l.Ha<iJparMy - 3 c; KOJIH'ieCTBO CTyneHeii: peryJIHpOBaHHJI )l.Ha

<lJparMbl - 69; H3MeHeHHe WHpHHbl JIHHHH npH nepeMemeHHH CBe

TOBOrO nliTHa ±5~. 

YnpaBJIJIIOI.llHe KO.D.bi ¢oToronoaxu: 

21 - OTKpb!Tb WTOpKOH nyTb CBeTOBOMY nOTOKY /aHaJIOrHJI 

"onycTHTb nepo"/; 

30 - nepexpbiTb wTopxoB: nyTb caeToBOMY noToxy /aHanorHll -

"no.D.HliTb nepo/; 

23 - 3a)l.aTb e)l.HHH'iHOe H3MeHeHHe BeJIH'iHHbl )l.Ha<iJparMbl /aHaJio· 

rHJI - "MaJibiH war"/; 

34 - 3a)l.aTb )l.eCJITHKpaTHOe H3MeHeHHe BeJIH'iHHbl )l.Ha<iJparMbl/aHa

JIOrHJI - "6onbwoB: war" I; 
07 - yMeHbWHTb )l.HaMeTp )l.Ha<iJparMbi; 

16 - yaeJIH'iHTb )l.HaMeTp )l.Ha<iJparMbi. 

3aBHCHMOCTb )l.HaMeTpa CBeTOBOrO nliTHa OT KO)l.OB H3MeHeHHJI 

BeJIH'IHHbi .D.Ha¢parMLI HeJIHHeii:Ha H npuae)l.eHa Ha puc . 1 /peJynL

TaTbi nony'ieHbi no TecToaoB: nporpaMMe/. 

~Jill <iJHKCal.lHH <iJoTOnJieHKH Ha KOOp)l.HHaTHOM CTOJie nonyaBTOMa

Ta A~MAll npHMeHJieTCJI cnel.lHaJibHOe ycTpOHCTBO, CHa6>KeHHOe 

BaKyyMHbiM OTCOCOM. 8 pe3yJibTaTe )l.OCTHraeTCJI KaK Ha)l.e>KHOe 

JaxpenneHHe ¢oTonneHKH, Tax H ee paBHOMepHoe npHJieraHHe no 

BCeMy nOJIIO KOOp)l.HHaTHOrO CTOJia. 

06pa60TKa <iJoTOOpHrHHaJIOB /4JoTOWa6JIOHOB/ ne'!aTHbiX CXeM 

npOH3BO)l.HTCJI Ha npOliBO'IHOM CTOJie. KIOBeTbl npOJIBO'iHOrO CTOJia 

co)l.ep>KaT npoliBHTeJIL H ¢uxca>K .D.Jill qepHo-6enoB: ¢oTonneHKH, 

a TaK>Ke npOTO'iHYIO BO.ll.Y )l.JIJI npOMb!BKH. 

liJrOTOBJieHHe <iJOTOWa6JIOHOB /HeraTHBHOrO H306pa>KeHHJI <iJoTO· 

OpHrHHaJIOB/ ocymeCTBJIJieTCJI Ha <iJOTOKOnHpOBaJibHOM yCTpOHCTBe, 
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Puc . 1. 3a6UCUMOCI/Ib ouaMelllpa C6ei/I060ZO nRIIIHa 0111 U3MeHeHUR 

OUatflpaZMbl /OAR Onbli/IHOZO U cepUUHOZO o6pa3ij06 tfl01110ZOA06'KU/. 

OCHOBaHHOM Ha npHHJ..lHne KOHTaKTHOrO KOnHpOBaHHJI. llJIOTHOCTb 

npHJieraHHJI <iJoT-OnJieHOK H o6ecne'!eHHe pe3KOCTH H306pa>KeHHJI )1.0" 

CTHraiOTCll aaxyyMHbiM npH>KHMOM. 8peMJI JKcnoJHJ..lHH perynupyeT

CJI /0,2 C - 1 MUH./ H 3a)l.aeTCJI TaHMepOM. 
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KouTpon. B KoppeK~ toToopBrBBanoB /toToma6nouos/ opo

BO~TCll ua CTOne AJU1 peTyDIII C DO.IlCBCTKOB CHB3y. ,nn. Y.ll06CTBa 

OOX.30Ba~ yron HaKnOBa CTOna B3MCHliCTCll B WBpOKBX ope.nenaX, 

a OCBCIQeBBe IIMCCT JlBC CTCOCHC llpKOCTB. 

HaueceBBe toTope3BCTa ua ooaepxuocTL tonLraposauaoro 

)lB3neKTpBKa OCYIQCCTBnliCTCll MCTOJlOM "OKYBaBBll". CKOpOCTL B3-

sne~e~ tonLrBpOBaHHOrO .llB3neKTpBKa B3 *B)lKOrO ~OTOpe3BCTa 

AJU1 OO~CBBll paBBOMepuoro CBCTO~BCTBBTenLHOrO CnOll OOCTOAH

Ha B u:o•eT onauuo perynupouaTLCll B ope.nenax 7-30 cM/MuH, no-

3BOnllll uapLupouaTL TOniQBBY cno• toTope3BCTa. YcTpoiicTuo 

"CKOU:DaBOBaBO B CBCTOHeOpoHJIIlaeMOB CTOiiKe B 06opy)lOBaHO cy

mBnLIIYM WKatou. 

3KCDOBBp0BaBBe DOKpWTOrO toTope3BCTOM ~OnLrBpOBaHHOrO 

)lB3nCKTpBKa DpOB3BOJlHTCll B .llBYCTOpOHHCM OCBCTBTene. BpeMll 

3KC003HQBB, ODpe,llenlleMOe TOniQBBOB B THDOM ~OTOpC3BCTa, pe

rynupyeTCll /1 C +6 MUH/ B 3a)laCTCll TaiiuepOM. 4»BKCallBll B pauno

uepaoe npBnerauae toToma6nonoa K oouepxnocTAM ~nLraposan

uoro .llB3nCKTpBKa JlOCTBraeTCll BaKYYMHLIM OpH*BMOM. 

YcTpoiicTBO .nn• opo•snenu• ~Tope3BCTa pa3.neneno na .nsa 

OTCeKa, B OJlHOM 83 KOTOpLIX OpOBCXO.IlBT C06CTBCHHO OpOliBneHBe 

B 3a)ly6nBBaBBe 3KCOOHBpOBaBIIWX y~aCTKOB, a BO BTOpOM - y)la

neBBe OCTaTKOB ~TOpe3BCTa B 06MWB onaTW DO.Il BHTCHCBBHOB 

CTpyeii BO,IlW. 

OcuoBHYMB uaTepaanaua ~Tonponecca liBnliJOTCll ~oTooneuKa, 

OpOliBBTCX. ~TODnCBKB, ~BKC8JK, ~Tope3BCT B OpOliBBTCnL ~OTO

pe3BCTa. B KOMDnCKT o6opy,llOBaBBll ~OTOna6opaTOpBB BXOJlliT ua

TepBanw ~Bpuw AGFA-GEVAERT COPYREX.Ho, KaK noKa3ana onwT

ua• 3KCDnyaTanBll, OTe~eCTBCHHWC ~TOMaTepuanw DOnBOCTLIO 

Y.llOBnCTBOp~T COOTBCTCTBYJOIQBM Tpe60BaBBliM B C YCDCXOMMO

ryT BCDOX.30BaTLCll B ,llaBBOM TCXHOnor~eCKOM OpOJlCCCe. 

2. H3TOTOBJIEHHE «JTOOPHTHHAJIOB HE~THIJX CXEM 

Texuonor~ecKBii oponecc B3roTosneBBll ~ToopurBBanoa oe

~aTHYX onaT 6a3BpyeTCll ua CBCTeMe ~enoBeK-3BM-oonyaBTO

MaT A.nMAll - ~Tona6opaTopa•. CxeuaT~ecKoe B306P8JKeBBe 

paccuaTpBBaeuoro Texuonor~ecKoro oponecca opBBe.neao aa puc.2 •. 
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Pa3pa6oTaHHaB H BLI'iepqeHHaB Ha pacTpoaoii /MBJinHMeTpo

BOB/ 6yMare rreqaTHaB CXeMa C IlOMOI.IlLIO CBMBOJJBqecKOrO B3LJ· 

Ka / l / KO~HpyeTCB orrepaTOpOM. HapB~y C KO~HpOBaHBeM pBCYHKa 

rreqaTHOH CXeMLJ IlpOH3BO~BTCB KO~HpOBaHBe KOHTypOB, BMeiOI.IlHX 

60JILWYIO WHpHHY, qeM OCHOBHLJe COe~BHeHHB /nBHHB, coe~HHBIO" 

I.IlHe OCHOBHLJe TOqKB pBCYHKa/. Co6CTBeHHO KO~HpOBaHHe KOHTy

pOB 3aKJIIOqaeTCB B OilHCaHHH COe~BHeHHH, Y KO.TOPLIX OCHOBHLJe 

TOqKB - 3TO TOqKB, Oilpe~eJIBIOI.IlBe H3MeHeHBe HarrpaBJJeHHB JJHHHH 

/T 1. IIpu 3TOM cJie~yeT rro~6upa TL orrTBMaJILHoe 3HaqeHHe ~HaMeT

pa CBeTOBOrO IlBTHa, yqHTLJBaTL KpaeBLJe 3q,¢eKTLI B rrepeKpLJTHe 

coce~HHX JIHHHH. Coe~HHeHHB rrpu Ko~upoaKe rpyrrrrupyiOTCB no rrpu-

3HaKy WBpDHLI, H B TOM CJiyqae, eCJIB HX WBpHHa IlpHHHMaeT He

CKOJJLKO 3HaqeHHH, TO OT~eJILHO KO~BPYIOTCB HeCKOJJLKO rpyrrrr 

coe~HHeHHH. 

)J;aJiee Ha 3BM IlOJiyqaiQT rrep!lloJieHTLI ~aHHLIX /TepMHHOJJOrHB 

JaHMCTBOBaHa H3 pa6oTLJ I U /. IIpBHUBITHaJILHO B03MO)KHO rronyqeHHe 

rrep!llOJieHT IlpH HCI10JIL30BaHHH KaK aBTOHOMHO pa6oTaiOI.Ilero Tene

Taiirra, TaK H pe~aKTBPYIOI.IlHX rrporpaMM, BXO~BI.IlHX B MaTeMaTH

qeCKOe o6ecrreqeHBe 3BM (SYMBOLIC EDITOR B ~p. ) . IIocJie~Hee 

rrpe~rroqTBTeJJLHee, T.K. 1103BOJIBeT orrepaTBBHO pe~aKTHpOBaTL HH

!IlopMaUHIO B COKpaTBTL BpeMB Ilp06HBKH rrep!lloneHT . 

B rrpouecce ~aJILHeiiweii pa6oTLI HH!IlopMaUHB c rrep!lloJieHT 

C IlOMOI.IlLIO JarpyJqHKa rrepeilHCLIBaeTCB Ha MarHHTHLJe JJeHTLI 

/MarHHTHLJe ~HCKH/. IIpu 3TOM rrpoHJBO~BTCB CBHTaKcuqecKHH H 

CeMaHTHqecKHH KOHTpOJIL. 3arpy3qBK ~OilOJIHHTeJILHO Ha~eJieH lilYHK· 

UHBMB nocTpoqHoro pe~aKTHpoaaHBB . IIepaoHaqanLHO JanucaHHoe 

OilBCaHHe rreqaTHOH CXeMLI IlO~BepraeTCB BH3yaJILHOMY KOHTpOJIIO 

B 1 B cJiyqae Heo6xo~HMOCTH, pe~aKTHpoaaHHIO. PaccMoTpeHBe aonpo

coa nporpaMMHoro o6ecneqeHHB Jarpy3KB, pe~aKTHpoaaHHB H au

JyaJILHoro KOHTpOJIB He. BBJIBeTCB npe~MeTOM ~aHHOH pa60TLJ 

B 1103TOMY He npHBO~HTCB. 

BB3yaJILHLIH KOHTpOJIL He BCer~aMO)KeT rapaHTHpOBaTL 100t1o·IO 

npaBHJJLHOCTL orrucaHHB neqaTHoii cxeMLJ. BcJie~cTBHe 3Toro c rro

MOI.IlLIO rrporpaMMLI "Tporra" 13 1 rroJiyqaJOT yrrpaBJIBIOI.IlHe rreP!IloJieH

TLI B Ha IlOJJyaBTOMaTe A)J;MAII BLIIlOJIHBIOT Ilp06Hoe pHCOBaHHe 

rreqaTHoii cxeMLJ. EcJIH rrocJie rrpoaepxu pucyHxa 6LJJIH o6Hapy)KeHLI 

OWH6KH, TO rrpOH3BO~BTCJI pe~aKTBpOBaHHe H IlOBTOpBIOTCB rrpe~LJ· 

~YI.IlHe onepauuu /6, 5, 7, 8 - CM. puc. 2/. IIpu rrpaaHJILHOM pucyH

xe Ha 3BM C IlOMOI.IlLIO nporpaMMLI "cf>OTOH" /OilHCaHHe IlPHBe~eHO 
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B paJ~eJie 3/ noJiyqaiOT yrrpaBJIBIOI.IlBe rrep!lloneHTLI ~JIB H3roToa

neHHB !lloToopBrHHanoa Ha rroJiyaaToMaTe A)J;MAII. 

.D;anLHeiiwue orrepauuu /10, 11, 13 B 14 - CM. puc. 2/ BLirron

HBIOTCB B TeMHOM IlOMei.IleHBB IlpH KpaCHOM CBeTe. flo yrrpaBJIBIO

I.IlBM neP!IloneHTaM Ha nonyaBTOMaTe A.D;MAll c !lloToronoaxoii pu

cyiOT !lloTOOpBrHHaJILJ 1103HTHBHOH B HeraTHBHOH CTOpOH rreqaTHOH 

CXeMLJ. P a6oTa on epa Topa Ha IlOJiyaBTOMa Te A)J;MAII CBO~HTCB 

K yCTaHOBKe yrrpaBJJBIOI.IlHX rrep!llOJieHT H KOHTpOJIIO HX ~BB)KeHBB. 

JKCilOHBpOBaHHLJe !lloTOilJJeHKH o6pa6a TLJBaiOTCB Ha IlpOBBOqHOM 

CTOJie H IlOCJie CYWKH npoaepBIOTCB. B CJiyqae He06XO~HMOCTB 

!lloTOOpHrHHaJJLI IlO~BepraiOTCB peTyWBpOBaHHIO. )J;e!lleKTLI 06LJqHo 

6LJBaiOT ~BYX THilOB: 3TO HJIB TeMHLie TQqKH Ha rrp03paqHLJX yqacT

KaX, IlpHBO~BI.IlHe K TaK Ha3LJBaeMLIM IlpOKOJiaM pe 3HCTa, BJJH 

CBeTJJLJe yqaCTKH Ha IlpOBO~HBKaX. l.J:epHLie TOqKH Ha Ilp03paqHLIX 

yqaCTKaX y~eJIBIOT COCKa6JJHBaHBeM CO CTOpOHLI 3MYJILCHB. CBeT

JJLJe yqaCTKB Ha TeMHLIX IlOJJBX HCrrpaBJIBIOTCB IlO~KpaWHBaHHeM. 

He cne~yeT 3JioyrroTpe6JIBTL peTywupoBaHHeM, T.K. 3TO rrpHBO~HT 

K CHH)KeHHIO KaqeCTBa !lloTOOpHrBHaJIOB /!llOTOWa6JIOHOB/. 

Ha ~aHHOM 3Tane IlOJiyqaiQTCB !lloTOOpBrBHaJJLJ, KOTOpLie MOryT 

6LJTL BCI10JJL30BaHLJ KaK wa6JIOHLI B 1103HTBBHOM !llOTOMeTO~e H3" 

rOTOBJieHHB neqaTHLJX IlJiaT, TaK B B KaqeCTBe HCXO~HOrO MaTe 

pHaJJa IlpH H3rOTOBJJeHHH !llOTOWa6JIOHOB. 

cf>OTOWa6JJOHLI, He06XO~BMLie ~JIB HeraTBBHOrO !lloTOMeTO~a H3· 

rOTOBJJeHHB neqa THLIX IlJia T, IlOJiyqaiQT Ha !lloTOKOilBpOBaJILHOM 

ycTpOHCTBe. )J;anee !llOTOWa6JIOHLI o6pa6aTLJBaiOTCB Ha IlpOBBOqHOM 

CTOJJe B IlOCJie cyWKH KOHTpOJJHpyiOTCB. B 60JILWHH.CTBe CJiyqaeB 

peTyWL Ha ~aHHOM 3Tarre He IlpOB3BO~HTCB. 

3. IIPOFPAMMA "tl>OTOH" 

IIporpaMMa "cl>oToH" BBJIBeTcB TpaHCJJBTopoM B rrpe~HaJHaqeHa 

~JIB peaJIH3aUHH rrpouecca H3rOTOBJJeHHB !lloTOOpBrHHaJJOB rreqaT

HLIX IlJiaT Ha IlOJiyaBTOMaTe A)J;MAII. B xaqecTBe HCXO~HOH HH!Ilop

MaUHH HCI10JJL3yeTCB OilBCaHHe rreqaTHOH CXeMLJ, COCTaBJieHHOe 

B COOTBeTCTBHH C CHMBOJIHqeCKBM B3LIKOM / 1. 2 / . IIpe~IlOJJaraeTCB, 
q'fO CHMBOJJHqecxoe OilHCaHBe 3ai1HCaHO Ha MarHHTHOH JieHTe H 

npe~aapBTeJJLHO OTJia)KeHo. PeJyJILTHPYIOI.Ileii HH!IlopMauueii BBJIBeTcB 

KOMilJieKT ynpaBJIBIOI.IlBX rrep!lloJieHT IlOJiyaBTOMaTa A)J;MAII, 1103BO· 
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n.lllO~Hii: nonyqHTL !lJOTOOpHrHHanLI no3HTBBHOH I\ HeraTHBHOH CTOpOH 

neqayuoii: nnaTLI. 

)J;mi o6~eHHJI onepaTopa c 3BM BLI6pau pe)I(HM .n;aanora xax 

uau6onee nporpeccaauoe uanpaaneuue B nporpaMMHpoaauaa. llpu 

3TOM y.n;aeTcJI CHB3HTL xonaqecTBO owu6ox B pa6oTe onepaTopa 

H MaKCB.ManLHO o6nerqHTL ero Tpy,n;. 

0,n;HHM B3 OCHOBHLIX npBHUHnOB, peanB30BaHHLIX B nporpa.M.Me 

"«<loToH", xanJieTCJI nonyqeuae pa3.n;enLHLIX nep!lJoneHT ,n;nJI puco

BaHHJI COe,ll;HHeHHH H KOHTaKTHLIX nno~a,ll;OK. 3TO BLI3BaHO: 

1/ pa3nBqBeM npHHUHnOB ynpaaneHHJI CBeTOBLIM nyqoM, T .K. 

npB pHCOBaHHH COe,ll;BHeHBJI CBeTOBOH nyq noCTOJIHHO BKmoqeH, 

a npa pHCOBaHHH KOHTaKTHLIX nno~a,ll;OK OCy~eCTBnJieTCJI no,n;BO,Il; 

Texuonoraqecxoro npacnoco6neHBJI a acnLiwxa caeToBoro nyqa; 

2/ 6onLWHMH 3aTpaTaMH apeMeHB ua nepecTpoii:xy .n;aa!lJparMLI 

npH nepexo,n;e OT pBCOBaHHJI npOBO,Il;HHKa K pHCOBaHHID KOHTaKTHOH 

nno~a.n;xa B uao6opoT; 

3/ 06HnHeM 3a,n;aHHJI HCXO,Il;HOH HH4Jop.MaUHH npH COBMeCTHOM 

BLinOnHeHBH pHCOBaHHJI npOBO,Il;HBKOB B KOHTaKTHLIX nno~a,ll;OK. 

YnpaBneHHe CBeTOBLIM nyqo.M H.MeeT CBOH TOHKOCTH, n03TOMy 

ua 3TOM aonpoce cne.n;yeT ocTaHOBHTLCll no.n;po6uee. YcTauoaxa 

H H3MeHeHHe 3HaqeHBll ,n;Ha!lJparMLI npoH3BO,Il;HTCll TOnLKO npB 3a 

KpLITOH WTOpKe 4JoTOrOnOBKH - HHaqe npOHCXO,Il;BT 3aCBeTKa !lJOTO

nneHKH. llpaqe.M nepe.n; uaqanoM pa6oTLI a no ee oxouqauaa ocy

~eCTBnJieTCJI aaTOMaTaqecxoe /npauy.n;uTenLHoe/ 3a.n;auae MHHH

ManLHoro 3Haqeuax .n;aa!lJparMLI - .n;nx Toquoro oTcqeTa ee H3Me

ueuaii. )J;nll ,ll;OCTH)I(eHHll paBHOMepHOH HaCLI~eHHOCTH nHHHH He-

06XO,ll;HMO nepe,ll; uaqanOM pHCOBaHHJI OCy~eCTBnliTL 3a,n;ep)I(Ky ,ll;BH

)I(eHHJI Ha BpeMJI OTKpLITHJI WTOpKH 4JoTOrOnOBKH. 3TO ,ll;OCTBraeTCJI 

nOBTOpHLIM ynoTpe6neHBeM KOMaH,ll;LI "OTKpLITL WTOpKy". BcnLIWKa 

caeToaoro nyqa /nonyqeuae KOHTaKTHOH nno~a,ll;KH/ peanu3yeTCJI 

TpexxpaTHLIM ynoTpe6neHBeM KOMaH,ll;LI "OTKpLITL WTOpxy". B pe-

3ynLTaTe HaCLI~eHHOCTL nHHHH COOTBeTCTByeT HaCLI~eHHOCTH KOH

TaKTHOH nno~a,ll;KH, qyo no3BOnJieT nonyqaTL xaqecTBeHHLiiilboTo

opurauan, a anocne,n;cTBHH - 4JoTowa6nou. Heco6nro,ll;eHae 3THx 

npaaan npuBO,ll;BT x nonyqeuaro nonyToHoB a CHB)I(eHHro xaqecTBa 

4JoTOOpBrBHanoB. 

HcnonL3oaauue acero .n;uana3oHa H3MeHeHHJI ,ll;Ba!lJparMLI ue

uenecoo6pa3HO a BLI3LIBaeT ycno)I(Heuue 3a,ll;aHHll 3Haqeuaii .n;aa-
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4JparMLI. llo3TOMy 6Lino BL16pauo 8 uau6onee ynoTpe6nTenLHLix 
3Haqeuaii .n;aa4Jpar.MLI .n;n.11 npoao.n;uuxoa: 

cfl = 0-0,2 MM; 

cfl = 2-0,6 MM; 

<1> = 4-1 MM; 

<f> = 6-1,5 MM; 

B KOHTaKTHLIX nno~a,ll;OK: 

cfl = 0-0,8 MM; 

cfl= 2-1,2 MM; 

<fl= 4-1,8 MM; 

cfl= 6-2,2 MM; 

llo )l(enaHBID nonL30BaTenJI 

MLI MOryT 6LITL B3MeHeHLI. 

cfl = 1-0,4 MM; 

cfl = 3-0,8 MM; 

<I>= 5-1,2 MM; 

<I>= 7-2,5 MM; 

<I>= 1-1 MM; 

<I>= 3-1,4 MM; 

<I>= 5-2 MM; 

<fl .: 7-2,5 MM. 

()axcapoBaHHLie 3Haqeuax .n;aa4Jpar-

llepeMe~euae Texuonoraqecxoro npacnoco6neua.11 so acex pa-

6oqax pe)I(B.Max onTBMB3BpyeTcJI no anropaTMY, npe.n;no)l(eHHOMy 
B pa6oTe ' 21 a peana3oBaHHoMy a pa6oTe 131 _ 

llporpaMMa "«<IOTOH" OCHa~eHa CBCTeMOB ,n;aarHOCTBKH ,n;eii

CTBBB onepaTopa a pa6oTocnoco6uocTu npoueccopa. B nepao.M 

cnyqae o6uapy)l(eHae owa6xa conpoao)l(,n;aeTcJI .n;aaruocTaqecxaM 

TexcTOM a npe.n;no)l(eHaeM acnpaaneHBJI. Bo BTopoM cnyqae npouc

xo.n;aT "aaap&BHLIB OCTaHOB" /B nporpaMMe OTCYTCTBYIDT CMLICno

BLie OCTaHOBLI/ BJUI "3aUBKJUIBaHBe" nporpa.MMLI B JiqeiiKe 0001 -

ne3annauapoaauuoe npepLiaauae pa6oTLI nporpa.MMLI OT auewuero 
YCTPOBCTBa. 

«<lopMaT ynpaan.11ro~ax nep!lJoneHT uopMana3oaau, axmoqaeT a 

ce6JI cerMeHTLI co cny)l(e6uoii BH!lJopMauaeii a cerMeHTLI c yn

paan.&roiUBMB xo.n;aMa nonyaaToMaTa A)J;MATI. CocTaBHLie cer.MeHTLI 

oT.n;eneuw .n;pyr OT .n;pyra OTpe3Ka.Ma qacToii nep!lJoneHTLI (BLANK). 

Cny)l(e6ua.a au!lJopMaUB.II nep!lJopapyeTc.ll no Mo.n;e LEGIBLE PUNCH 
a co.n;ep)I(BT: na3aaoae neqaTooii nnaTLI, noMep nep!lJoneHTLI, ua-

3aaoae Texuonoraqecxoro npouecca, xoop.n;aHaTLI uaqanLHoii a 
Koueqooii ToqeJC. 

Ynpaan.&roiUBe KO,n;LI nonyaBTOMaTa A)J;MATI BLI,n;eneuLI Mapxe

pa.Ma /(RUB-OUT - xo.n; ASC-II /. Kpo.Me Toro, ua nep!lJoneuTe 

nep!lJopapyeTCJI ICOHTpOnLHaJI CYMMa. 

llporpaMMa "«<loToH" cocToBT H3 .n;acneTqepa, oc~ecTanJiro~ero 
.n;aanor a B3aBMOCB.&3L pe)I(BMOB, ua6opa nporpa.MM, peaJUI3yro

IUBX anropBTMLI o6pa60TICH onacaaoJI neqaTHLIX nnaT B COOTBeT-
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CTBHH C pe)I(HMaMH pa60Tbi, H Ha6opa llO).I,nporpaMM, JIBmllOUIHXCJI 

06UIHMH ).l,llJI pa3llH'{HbiX pe)I(HMOB. 

PaccMoTpHM pe)I(HMbl pa6oTbl nporpaMMbl "cl>oToH". 

1. Pe)I(HM "ciJoTonHHHH no3HTHBHoii: cTopoHbi"(LP-LINE POSITIVE). 

llpe).I,BapuTenbHO ocywecTBnHeTCJI Bbl6op H3 CHMBonuqecKoro onu

caHHJI COe).I,HHeHHB, npHHa).l,ne)l(aUIHX ll03HTHBHOB CTOpOHe, H HX 

"nepeKaqKa" C MarHHTHOB neHTbl, CO).I,ep)l(aUieii: OllHCaHHe neqa THOB 

cxeMbl, Ha pa6oqy10 MarHHTHYIO neHTy . KpoMe Toro, ycTaHaonu

oaeTcJI 3a).l,aHHoe 3HaqeHHe ).I,HaciJparMbl. ~anee rpaHH'{Hble TO'{KH 

COe).I,HHeHHB 3allOMHHaiOTCJI B 6yc1Jepe H Ha'{HHaeT pa6oTy anropHTM 

OllTHMH3aiiHH. 06pa60TKa COe).I,HHeHHB npOH3BO).I,HTCJI B npHMOM 

HnH 06paTHOM KO).I,HpOBKe HanpaoneHHJIX. ~ng COKpaweHHJI Bpe

MeHH pa60Tbl nporpaMMbl npOH3BO).I,HTCJI 3anOMHHaHHe MeCTOHa

XO)I().I,eHHJI COe).I,HHeHHJI Ha MarHHTHOB neHTe. EcnH KOllHHeCTBO 

COe).I,HHeHHB npeBbiWaeT 06'beM 6yc1Jepa, TO HX OllTHMH3aiiHJI npOH3-

BO).I,HTCH nooqepe).I,HO. KaqecTBO xapaKTepHbiX ToqeK He paccMaT

puoaeTcll. 

2. Pe)I(HM "ciJoTOllHHHH HeraTHBHOB CTOPOHbl" (LN--LINE 

NEGATIVE). . AnropHTM pa6oTbl B ).l,aHHOM pe)I(HMe aHanoruqeH 

pe)I(HMY LP, HO ucnonL3yeT coe).I,HHeHHll, npuHa).l,ne)l(aUIHe He

raTHBHOB CTOpOHe. Koop).I,HHaTbl TO'{eK HHTepnpeTHPYIOTCJI B co

OTBeTCTBHH C Tpe6ooaHHJIMH nonyaBTOMaTa A~MAll. 

3. Pe)I(HM "ciJoTOTO'{KH no3HTHBHoii: cTopoHbi" (PP-POINT POSITIVE). 

llpe).I,BapHTellbHO ycTaHaBnHBaeTCJI 3HaqeHHe ).I,HaciJparMbl, COOT

BeTCTBYIOUiee "6onbWHM" KOHTaKTHbiM nnowa).I,KaM 1 11. OcywecT

BnHeTcH Bb160p H3 OllHCaHHll neqaTHOB CXeMbl COOTBeTCTBYIOIIIHX 

TOqeK, npHHa).l,ne)l(aUIHX ll03HTHBHOB CTOpOHe, H 3aDOMHHaHHe HX 

B 6yc1Jepe. llOBTOpJIIOUIHeCll TO'{KH onycKaiOTCJI. llo).l,rOTOBneHHbiB 

6yc1Jep ucnonh3yeTcH npH pa6oTe anropHTMa onTHMH3aiiHH. ~anee 

ycTaHaBnHBaeTCJI 3HaqeHHe ).I,HaciJparMbl, COOTBeTCTBYIOUiee "MallbiM" 

KOHTaKTHbiM llllOUia).I,KaM, H OCyUieCTBllJIIOTCJI npeo6pa30BaHHJI, 

aHanoruqHble paHee paccMOTpeHHbiM. 

4. Pe)I(HM "ciJoTOTO'{KH HeraTHBHOB CTOPOHbi" (PN-POINT 

NEGATIVE). llepooHaqanbHO ycTaHaonuoaeTCJI 3HaqeHHe ).I,HaciJparMbi, 

COOTBeTCTBYIOUiee "6onbWHM" KOHTaKTHbiM nnowa).I,KaM; H3 OllHca

HHJI neqaTHOB CXeMbl Bbi6HpaiOTCll COOTBeTCTBYIOUIHe TO'{KH, npu-
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Ha).l,ne)l(aUIHe HeraTHBHOB CTOpOHe, H 3aHOCJITCJI B 6yc1Jep, KOTOpblii: 

Hcnonb3yeTCll npH pa6oTe anropHTMa onTHMH3aiiHH. ~anee ycTa

HaBnHaaeTCJI 3HaqeHHe ).I,HaciJparMbi, COOTBeTCTBYIOUiee "MallbiM" 

KOHTaKTHbiM llllOUia).I,KaM; OCyUieCTBnl!eTCJI Bbi60p H 3aHeCeHHe B 

6yc1Jep TO'{eK , npHHa).l,ne)l(aUIHX HeraTHBHOB CTOpOHe, a TaK)I(e TO'{eK, 

npHHa).l,ne)l(aUIHX ll03HTHBHOB CTOpOHe H He HMeiOUIHX OT06pa)l(eHHJI 

Ha HeraTHBHOB CTOpOHe. llOBTOpJIIOUIHeCJI TO'{KH He paCCMaTpHBa

IOTCll. llo).l,roTooneHHblii: 6yc1Jep no).I,BepraeTCll onTHMH3aiiHH. Koop

).I,HHaTbi TO'IeK HHTepnpeTHpyiOTCJI B COOTBeTCTBHH C Tpe6oBaHHliMH 

nonyaaToMaTa A~MAll. 

5. Pe>KHM "KOHTponb ynpaonHIOIIIHX nepciJ'?neHT"(KS-CHECK SUM). 

Onpe).l,enHeTCJI npHrO).I,HOCTb ).l,aHHOii: nep¢oneHTbi ).l,nH Hcnonb30BaHHJI 

Ha nonyaoToMaTe A~MAll. KoHTponupyiOTCJI TOnbKO ynpaBnHIOUIHe 

KO).I,bl, OCTallbHaJI HHciJOpMaiiHJI onyCKaeTCJI; OWH6KH He nOKanH3YIOT

CJI, T.K. 3TO 3a).l,aqa COOTBeTCTBYIOIIIHX TeCTOB. 

llo OKOH'{aHHH pa60Tbl B 3a).l,aHHOM pe)I(HMe OCyUieCTBllJieTCJI 

aoToMaTH'IeCKHii nepexo).l, Ha nporpaMMY ).I,HcneTqep. HcKniO'IeHHe 

cocTaBnHeT pe)I(HM KS, r).l,e TaKoii: nepexo).l, MO)I(eT 6biTb ocy

wecToneH TOllbKO npHHY).I,HTenbHO. 

Bo3MO)I(eH npHHY).I,HTenbHbiii: BbiXO).I, H3 n106oro pe)I(HMa pa6oTbl. 

KpoMe Toro, ).I,OnycKaeTCJI npepbiBaHHe nepciJopauHH ynpaonHIOUieii: 

nepciJoneHTbi. 

llporpaMMa opHeHTHpooaHa Ha ManyiO 3BM PDP-8L. 

3.1. XapaKmepucmwca npozpaMMbl "1/>omoH" 

Jl3biK nporpaMMbl: PAL-Ill. 

llaMHTb, 3aHHMaeMall nporpaMMoii:: 0000-67778• 

06'beM npoMe)l(yTO'IHoro 6yc1Jepa : 40961<lgqeeK . 

Hcxo).I,HaH HHciJopMaiiHH: onucaHHe neqaTHOii cxeMbi nocpe).I,CTBOM 

CHMBonuqecKoro Jl3biKa B KO).I,ax ASC-II. 

BbiXO).I,HaJI HHciJOpMaiiHJI : ynpaBllJIIOUIHe nepciJoneHTbl B KO).I,aX 

nonyaoToMaTa A~MAll, cHa6)1(eHHble cny)l(e6Hoii: HHciJopMaiiHeii: no 

MO).I,e LEG. 

MaKCHManbHblii: o6'beM onucaHHll neqaTHoii: cxeMbl : He nHMH

THpyeTCJI. 

MaKCHManbHOe KonuqecTBO O).I,HOBpeMeHHO onTHMH3HpyeMbiX To

'leK: He orpaHH'IeHo. 
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MaKCHMallbHOe KOTIH'IeCTBO O,nHOBpeMeHHO OIITHMHJHpyeMbiX 

coe.nnnennii: 1024 10 . 

06I.Qenne orrepaTop-3BM rrocpe,nCTBOM .nnanora na TeneTaiine 

nnn na an$aBHTHO- un$poBoM .nncrrnee. 

JIJbiK .nnanora - no )l(enannro nonbJOBaTenJI: anrnnii:cxnii: nnn 

pyCCKHH. 

KonnqecTBO pe)I(HMOB pa6oTbl: 5, HJ HHX 4 - Texnonornqecxnx; 

1 - cny)l(e 6Hblii. 

11cnonLJyeMoe o6opy,noBanne: 

- rrpoueccop 8K; 

- TeneTaii:rr ASR-33; 

- an$aBHTno-un$poBoii .nncnneii VT- 340; 

- 6blcTpbiH nep$opaTop TIJI -150; 

- MarnnTo$on TU-55 /2 MexaHHJMa/. 

3AKJI/O qEHHE 

llporpaMMa "«lloTon" ycnewno rrpowna orrhiTHyro 3KcnnyaTaunro 

H BKTIIO'IeHa B COCTaB MaTeMaTH'IeCKOrO o6ecneqeHH11 aBTOMaTHJH-

poBaHHOH CHCTeMbl HJrOTOBTieHH» ne'laTHbiX nnaT B OHMY. 

lle'laTHble rrnaTbl B xonH'IeCTBe ,nBe Hnn 6onee, a TaK)I(e rre'laT

Hbie nnaTbl IIOBb!WeHHOll CTIO)I(HOCTH BTIH OTBeTCTBeHHOrO HaJHa'le

HB11 BJrOTaBTIHBaiOTCn TOllbKO C BCIIOTibJOBaHBeM $OTOXBMH'IeC

KOH Texnonornn. 

llonyaBTOMaT A)J,MAD IIOJBOTiffeT B Te'leHHe O,nHOll pa6oqeil: 

CMeHbl BJrOTOBHTb ,no 4 $OTOOpBrHHaTIOB ne'laTHbiX IInaT. 

ABTOpbl, IIOllbJYJICb npe,ncTaBBBWeHCJI BOJMO)I(HOCTbiO, Bbipa

)l(aiOT 6naro.napnoCTb B.A.Eenllnnny, B.li.rypcxoMy, B.I1.Ky,npg

woBy Ja rroneJHble 06Cy)l(,neHHJI H IIOMOI.Qb B pa6oTe, T .li.IIIBTB

KOBOE 3a ,neJITenLnoe orrpo6oBanne rrporpaMMbl "«lloToH", H.C.ro

TIOBOH R H.li.KyTHep 3a TeXHH'IeCKYIO IIOMOI.Qb. 
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