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BeeoeHue 

. !J I IIpo~OJDKBTenLHaJI 3KcnnyaTai(BJI nporpaMMLl ADTRAN' 
~oKaJana ueo6xo~BMOCTL ee npuMeHeHBJI B npol(ecce npo
B3BO~CTBa ne'laTHidX nnaT. B TO :>Ke BpeMJI BldJIBBncJI 
C}'ll(eCTBeHHidH He~OCTaTOK: 6onLWOe "MepTBOe" BpeMJI, 
T. e. BpeMJI, Ja Tpaqeuuoe ua nepeMe~euue pa6o'lero BHCTpy
MeHTa· B B03~yxe. CTpeMneuue onepaTopa B npol(ecce xo
~upoBKB OnBCaHBJI ne'laTHOH nnaTid YMeHLWBTL "MepTBOe" 
BpeMJI He npBBO~BT K :>KenaeMOMY pe3ynLTaTy, T .K. 3TO 
yMeHLWeHBe He~OCTaTO'IHO, 'ITO HaB6onee 3aMeTHO CKa31d· 
BaeTCJI npu npol(ecce cBepneHBJI. 

,l(aHHaJI pa6oTa B OCHOBHOM nOCBJI~eHa OnTBMB3ai(BB 
~BB:>KeHBJI TexuonoruqecKBX npucnoco6neuuii nonyaBTOMaTa 
ADMAP- 2 npu xonocToM xo~e. KpoMe Toro, paccMaTpu
BaiOTCJI BOnpOCLl nOBidWeHBJI YPOBHJI aBTOMaTB38.1(BB TeX
HOnOrB'IeCKBX onepai(BH no npOB3BO~CTBY ne'laTHidX nnaT. 

3TO BCe, BMeCTe B3JITOe, n03BOnJieT MaKCBManLHO BC· 
nonL 30Ba TL npOB3BO~CTBeHHide B03MO:>KHOCTB nonyaBTOMa Ta 
ADMAP - 2 B ero TexuonoruqecKux npucnoco6neuuii. 

OpueuTai(BJI Ma TeMa TB'IecKoro o6ecne'leHBJI no- npe:>Kue
MY npOB3BO~BTCJI Ha uanYJO 3BM Tuna PDP-8. 

1. IlocmaHoe1w 3aoattu 

Pauee y:>Ke npe~naranocL B ~enanucL nonldTKB npuMe
HBTL MeTO~Ll OnTBMB3ai(BB ~JI nOBLlWeHBJI npOB3BO~BTenL-
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HOCTH nonyaaToMaTa ADMAP. TaK, B pa6oTe/2 / npe.n.naraeT

CH BBeCTH npouecc onTHMH3aUHH xonocToro xo.n.a TexHono

ruqecKHX npucnoco6neHBH )l.O 3Tana TpaftC:JIHUBB OnBCaHBH 

neqaTHOH nnaTLI. 3TO npe)l.:JIO.lKeHBe He COBCeM y.n.aqHO, 

T.K. Tpe6yeT BBe)l.eHBH npOMe.lKyTOqHLJX onepaUBH ynOp.II.IJ.O" 

qeHBH H 3anOMBHaHHH HH$opMaUHH Ha nep$oneHTe, qTO 

BHOCHT nyTaHBUY B pafioTy, yaenuquaaeT 06beM )l.OKyMeH· 

TaUHH H TeM CaMLIM YC:JIO.lKHHeT npouecc. 

B pa6oTe 131 npHBO.IJ.BTCJI O.IJ.BH B3 B03MO.lKHhiX aapuaH· 

TOB pemeHBJI .n.aHHOH npo6neMLI Ha 6onLliiOH 3BM TBna 

Ji3CM-6. llpe.n.no.lKeHHLIH anropBTM He BMeeTO.IJ.H03HaqHoro 

pemeHHH, B BLifipaHHaH 3BM, no HaWeMy MHeHHIO, HCnOnL· 

3yeTCH HepauuoHanLHo. 

O.n.Hoi B3 oco6eHHOCTei ManLJx 3BM JIB:JIHeTCH ManaJI 

KOMMepqecKaH CTOBMOCTL e)l.BHBULI BpeMeHB pafiOTLI. KpoMe 

TOrO, Ma:JILJe 3BM o6na.n.aroT BLICOKOH pacliiBpJieMOCTLIO 

no BHeliiHHM ycTpOHCTBaM H liiBpOKBM aCCOpTHMeHTOM no· 

C:Jie)l.HBX. il03TOMY 3aMaHqBBO npHMeHHTL Manyro 3BM 

.n.nH onTBMB3aUBB pa6oTLI nonyaaToMaTa ADMAP no H3ro

ToaneHmo neqaTHLIX nnaT. 

Tpy)l.HOCTL nepeno.lKeHBH 4JYHKUBH OnTBMB3aUBB Ha Ma· 

nyro 3BM onpe.n.enJieTCH orpaHuqeHHOCTLIO onepaTBBHOH 

naMHTB /onepaTBBHaH naMJITL 60:JILliiBHCTBa Ma:JILIX 3BM 

He npeBLIWaeT 8K C:JIOB/. )l;nJI npoae.n.eHHJI onTBMH3auBH 

)l.OCTaToqHo C:JIO.lKHLIX nnaT, COCTaB:JIJIIO~BX fiOnLliiBHCTBO 

BLinycKaeMLIX B OHJIH, Heo6xo.IJ.HM o6beM onepaTBBHOH na

MJITB nopJI)l.Ka 32-36K C:JIOB /npB pa3p.II.IJ.HOCTH C:JIOBa 12-

16 6HT/. llpBHUBnHanLHO B03MO.lKHO OCy~eCTB:JieHBe OnTB· 

MB3aUHB Ha Ma:JIOH 3BM C 06beMOM onepaTHBHOH naMJITH 

BK enos, HO a 3TOM cnyqae 34>ciJeKTBBHOCTL onTBMH3auBB 

He3HaquTe:JILHa. 

llpe.n.naraeTCH paCWHPBTL onepaTHBHYJO naMJITL Ma:JIOH 

3BM nyTeM npHMeHeHHJI MarHHTHLIX HaKonBTeneH /MarHH" 

TO$OHOB, MarHHTHLIX )l.HCKOB H:JIH MarHHTHLIX 6apa6aHOB/. 

QqeBH)l.HO, qTo npB 3TOM 6LICTpO)l.eHCTBHe npoueccopa cy

~eCTBeHHO CHH.lKaeTCH, HO npaBB:JILHLIH BhlfiOp anropBTMa 

OnTBMH3aUBB B onpaB)l.aHHOCTL ofipa~eHHH K BHeliiHHM 

ycTpOHCTBaM n03BO:JIHT nonyqBTL pa3yMHYIO npO.IJ.On.lKHTe:JIL" 

HOCTL pafiOTLI nporpaMMLI. 
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2. AAzopumM onmuMuaaijuu 

AnropHTM OnTHMB3aUHB XO:JIOCTOrO XO)l.a nonyaBTOMaTa 

ADMAP CBO.IJ.BTCJI K 3a.n.aqe nocTpoeHBJI MHHBManLHoro 

.n.epeaa, pemaeMOH C noMO~LIO TeOpHB rpa$oB. 

B OCHOBY anropHTMa nOCTpOeHBJI MHHBManLHOro .n.epe:aa 

/.n.pyrHMB C:JIOBaMB, onTHMB3aUBH/ nO:JIO.lKeHO MHOrOKpaTHOe 

HCnO:JIL 30BaHHe cne.n.yro~BX .IJ.BYX TeopeM/ 4 /: 

1. Ka.lK.IJ.aJI aepwuHa MBHHManLHoro .n.epeaa Henocpe.n.

~TBeHHO CBJI3aHa no KpaHHeH Mepe C O.IJ.HOH B3 coce.n.HBX 

aepWBH KpaTqaHliiBM pefipoM; 

2. Ka.lK)l.aJI uenL B MBHHMa:JILHOM .n.epeBe CBJI3aHa no 

KpaiHei Mepe c o.n.Hoi H3 coce.n.HBX uenei KparqaiUIBM 

pe6poM. 

llpe.n.nonmKBM, qTo Ha nnOCKOCTH 3a)l.aHO MHO.lKeCTBO 

BepWBH Y n • llOCTpOBM nonHLIH rpa$ B onpe.n.e:JIBM .IJ.nBHY 

BCeX ero pe6ep, HCnO:JIL3YH eBK:JIB)l.OBy MeTpHKy. B Ue:JIHX 

ynopH.IJ.OqeHBH HH$OpMaUBB Y.IJ.OfiHO COCTaBBTL Tafi:JIHUY /npB· 

no.lKeHHe 1/, B KOTopoi no ropB30HTanB B no aepTBKanB 

OT:JIO.lKeHLI HOMepa aepliiHH, B Ha nepeceqeHBB CTpOK B 

cTon6uoa - .n.nHHhl pe6ep. 

llpouecc nocrpoeHBJI MHHHManLHoro .n.epeaa HaquHaeTCH 

c rtJopMBpoBaHHH cTpoKB II ', BKnroqaro~ei pe6pa, coe.n.u

HJIJOIUBe nepayro BepliiHHY CO BCeMH OCTa:JILHLIMH /eM. nep

BLIH CTOn6eu Ta6:JIHULI B npB:JIO.lKeHHB 1/. 3neMeHTLI CTpOKB 

ll, CHafi.lKaiOTCJI HH)l.eKCOM BepliiBHLI a B3 y.lKe nOCTpOeHHOH 

qacTH MHHBManLHOro .n.epeaa, KOTopaR BMeeT KparqaHwee 

pe6po .IJ.O COOTBeTCTByro~eH BepliiBHLI, e~e He BKnroqeHHOH 

B MHHHMa:JILHOe .n.epeao; BH)l.eKC a Ha30BeM yKa3aTeneM 

aepWBHLI. )l;anee H3 CTpOKB ll, BLI6BpaeTCJI MBHBManLHhlii 

3:JieMeHT II[ , H B TafinHUy MBHHMa:JILHOrO .n.epeaa 3aHOCBTCH 

pe6po (Ya , Yi ) . TaKBM o6pa30M, B MHHBMa:JILHOe .n.epeBO 

OKa3anaCL BKnJOqeHHOH HOBaH BepliiHHa C i "M HOMepOM. 

)l;nH 3TOH aepWHHhl rtJopMBpyeTCH HOBaJI cTpoKa H'- .IJ.nBH 

pe6ep, COe)l.BHJIIO~BX !!e C OCTa:JILHLIMB aepliiBHaMB. 3aTeM 

cTpoKa II' cKneuaaeTCH co cTpOKOH H' /cKneBBaHBe 3aKnro

qaeTcH B TOM, qTo Ka.lK.IJ.hiH 3neMeHT cTpoKH II" cTaHOBBTCH 

paBHLIM MBHBMYMY B3 COOTBeTCTBYJO~BX 3:JieMeHTOB CTpOK 

II' H H ', npuqeM, ecnB MBHBManLHLIM HBnHeTcJI 3neMeHT 

H3 H ', TO COOTBeTCTBYJO~BH yKa3aTe:JIL a 3aMeHJieTCK 
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Ha i I. llocne 3Toro cHosa aw6apaeTcJJ. MBHBMaJILHblii: 

3JJeMeHT, Ho y:>Ke B3 cKneeHHOii: CTpoKB II".OnacaHHbiB npo

necc noaTopJJ.eTcJJ. ~o Tex nop, noKa He 6y~eT nony"'eHo 

MBHBMaJJbHOe ~epeBO. 

)l;aHHbiB anropBTM ~OCTaTO"'HO npOCTO peaJJB3yeTCJI 

Ha 3BM B Tpe6yeT He60JJbWBX 3aTpaT MaWBHHOrO BpeMeHB. 

K He~ocTaTKaM ~aHHoro anropBTMa cne~yeT OTHeCTB 3Ha-

1.fBTeJJLHble 3aTpaTbl pecypCOB onepaTBBHOH naMJITB, "'TO 

COBepweHHO HepeaJJbHO npB HCnOJJb30BaHHB MaJJOH 3BM. 

IJ03TOMY pacCMOTpeHHbiB anropBTM 6b1JJ MO~epHH3B· 

poaaH c uenLro npHcnoco6neHHJI ero K Manoii 3BM. 

2.1. Mo~epHB3aUBJJ. anropBTMa 

OnTBMB3aUHH 

PanaoHaJJLHoe acnoJJL3oBaHae onepaTHBHoii naMJITB 3BM 

~OCTBraeTCJI BBe~eHBeM B aJJrOpBTM OnTHMB3aUBB npouec

ca Bbi"'HCJJeHBJI ~JIBH pe6ep Me>K~Y paHee onTBMH3BpOBaHHOB 

B OCTaBWHMBCJI BepWBHaMB, T .e. B Ka:>K~OM UBKJJe OnTBMH· 

3aUBH CJJe~yeT l!lopMBpOBaTb CTpOKy. IlpB 3TOM "'HCJJO 

O~OBpeMeHHO OnTHMB3HpyeMbiX TO"'eK onpe~eJJJieTC.II 06'be

MOM 6y4lepa B MO>KeT ~OCTHraTb 3Ha1.fBTeJJbHOB aeJJB"'BHbl 

/a ~aHHOM cnyqae nop.II~Ka 2000/. 
PaCCTO.IIHBe Me>K~Y ~BYM.II TO"'KaMH TpaKTyeTC.II KaK 

MaKCBMaJJbHOe npapameHBe KOOp~HHa T ~X BJIB ~ Y; npe~
aapBTeJJbHO Bbi"'BCJIJIIOTCJI 

~ X = I xn - xn - I I , 

~ Y = I Y 0 - Y n -1·1 ' 

~anee Bbi6HpaeTCJI HaH60JJbWaJI BeJJH"'BHa npHpameHHJI, T .K. 

oHa onpe~enJieT aeJJH"'HHY nepeMemeHBJI TexHonoraqecKHX 

npHcnoco6neHBii nonyaaToMaTa ADMAP. llpa nponecce on

THMH3aUBH B3 HMeiOIUBXCJI max~ X(~y) Bbi6BpaeTCJI MBHB· 

MaJJbHOe 3Ha1.feHHe. 
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B paccMaTpHaaeMoii MeTpHKe Kpyr Bblpo~aeTcJI B 

KBa~paT H anropBTM B pJJ.~e CJJyqaeB He ~aeT O~H03Ha"'HO· 

ro peweHHJI. TaKHM o6pa3oM, Heo6xo~BMo aae~eHHe ~onon

HBTeJJLHbiX KpHTepBeB 3ciMJieKTBBHOCTB, B pe3yJJLTaTe anro

pBTM OnTBMH3aUBB CTaHOBBTCJJ. "MHOrOKpHTepHaJILHOH /neK· 

CHKorpa41H1.fecKoii/ 3a~aqeii:" /S/. 3a~aHHe Ha6opa cTporo 

paH:>KHposaHHbiX no Ba:>KHOCTB KPHTepxea K1 , K2 ..• K n no-

3BOJJJieT He TOJibKO Bbl~eJJHTb HeKOTOpble CTpaTerHB B Ka· 

1.feCTBe OnTBMaJJbHbiX, HO H ynopJI~O"'HTb BCe CTpaTerBH B3 

'MHO:>KeCTBa Uno CTeneHH npe~nO"'THTeJJbHOCTH. 
IlpBMeHHTeJJbHO K ~aHHOMy CJJY"'aJO ~OnOJJHBTeJJbHble 

KPBTepBH onpe~enJIJOTCJI cnenai!IBKoii ycTaHoBKH nonyaaTo

MaTa ADMAP a npHHJIToe acxo~Hoe nono:>KeHHe /neablii: 

BepXHBB yron KOOp~HHa THOro CTOJJa; X :0, Y -=100/. 3To 

3a~aeT HanpaaJJeHBe On.TBMH3aUBH: 

a/ a HanpaaneHHH Y- caepxy BHH3; 

6/ B HanpaaneHBB X- cneaa Hanpaao. 

C UeJJbiO COKpameHHJI "'BCJJa Heo6pa6oTaHHbiX TO"'eK 

B OnTBMH3HpOBaHHOB 06JJaCTH npB HeO~H03Ha1.fHOCTB BLI6opa 

no nepBOMY KpBTepHJO BBO~BTCJI BTopoii: KpHTepHii:, Bbi6B

pa10IUHB TO"'KH, BMeromae HaH6onLwyiO op~HHaTy I ~aHHOMy 
KPBTepHJO y~oaneTaopJJ.eT He 6onee ~ayx To"'eK/. EcnH o~

H03Ha"'HOCTL peWeHHJI no BTOpOMy KpHTepHJO He ~OCTBrHy· 

Ta, TO npBMeHJieTCJI TpeTBii: KpHTepBii, onpe~eJJJIIOIUBB TO"'KY 

c HaBMeHLWeii a6cnHccoii. TaKHM o6pa30M ~ocTHraeTcJI 

O~H03Ha1.fHOCTb peweHBJI 3a~a1.fB onTHMB3aUBH. 

HnJJJOcTpauaJJ. paccMOTpeHHoro anropHTMa onTBMB3aUBH 
npHBe~eHa B npUAOJICeHUU 3. 

2.2. )l;onOJJHHTeJJLHble nyTB 

OnTHMB3aUHB 

Pa3pa6oTaHHbiB anropBTM OnTBMH3aUBB nOJJHOCTbiO 

y~oaneTaopJieT TexHenorH1.feCKHM nponeccaM caepneHHJI. 

TexHonoraqecKBe nponeccbl pacoaaHHJI cnenHI!IH"'Hbl a, 

Tpe6y.ll BB~OH3MeHeHHJI anropBTMa onTBMH3aUBH, n03BOJIJI• 

lOT npBMeHJITb nyTB, nOBbiWaJOIUHe ee 3ciMJieKTHBHOCTb. 

BB~OH3MeHeHHe anropBTMa onTHMB3aUBB 3aKJJJ01.faeTcJJ. 

B TOM, "'TO B Ka1.feCTBe TO"'KH, OTHOCHTeJJbHO KOTOpoii MB· 
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HHMH3HpYJOTCJI llOCJie.I(yiOI.QHe COe,!(HHeHHH, BLI6HpaeTCJI Toq

Ka, COOTBeTCTBYJOI.QaH KOHUY paHee llOCTpOeHHOrO COe,!(H

HeHHJI. B ocTaJILHOM anropHTM nonHoctLIO coxpaHHeTcH. 

Ba)KHO OTMeTHTL, qTo npu onpe.I(eJieHHH onTHMaJILHoro 

nepeMeiUeHHH paccMaTpHsaiOTCH He TOJILKO Haqana coe

.I(HHeHHii, HO HX OKOHqaHHJI. fipH Bhl60pe B KaqecTBe OllTH

MaJILHOH TOqKH KOHUa COe.I(HHeHHH 3Ta TOqKaHHTepnpeTH

pyeTCJI KaK ero Haqano, H coe.I(HHeHHe o6pa6aTLIBaeTcs 

B o6paTHOH llOCJie,!(OBaTeJILHOCTH. 

ECJIH O,!(Ha H Ta )Ke TOqKa OllHCLIBaeTCH HeO.I(HOKpaTHO, 

To cooTseTcTBYIOI.QHe eii TexHoJioruqecKHe onepauuu I csep

JieHHe, o6pHCOBKa "KaqeCTBa"/ BLillOJIHHIOTCJI TOJILKO O.I(HH 

pa3 H npu nocJie.I(yroi.QeM ynoTpe6neHHH He paccMaTpHBaiOT

CH. 
III 

B nporpaMMe ADTRAN nocne,!(oBa TeJILHOCTL KO.I(OB 

ynpaBJieHHJI npH o6pHCOBKe "KaqecTBa" TOqKH 6LIJia llO

CTOJIHHaH, He 3aBHCeJia OT HanpaBJieHHH llO,!(BO,!(a nepa, 

BKJIIOqaJia B ce6H 3HaqHTeJILHLie "XOJIOCTLie" nepeMeiUeHHJI. 

H36asneHHe OT npuse.I(eHHLIX He.I(OCTaTKOB no3BOJIHeT, Ka~ 
llOKa3LIBaiOT pacqeTLI, llOBLICHTL 3414leKTHBHOCTL OllTHMH3a

UHH Ha 3- 4~, qTo Cyi.QeCTBeHHO npH H3rOTOBJieHHH CJIO)KHLIX 

neqaTHLIX nnaT. 

2.3. 3HaqeHHe OllTHMH3aUHH 

0nTHMH3aUHH no3BOJIHeT pewHTL uenLiii pH.!( npo6neM: 

1. fiOBLIWeHHH npOH3BO.I(HTeJILHOCTH llOJiyaBTOMa Ta 

ADMAP. 

2. 0CB060)K,!(eHHJI onepaTopa OT He06XO.I(HMOCTH KOHTpo

JIHpOBaTL npH KO.I(HpOBaHHH "XOJIOCTOH" XO,!( TeXHOJIOrHqec

KHX npucnoco6neHHii nonyaBTOMaTa ADMAP, T.K. nocJie.I(OBa

TeJILHocTL HX ,!(BH)KeHHH onpe.I(eJIHeTCJI KOH!IIHrypauueii 

UJia Thl H aJirOpHTMOM OllTHMH3aUHH. 

3. fiOBLIWeHHJI CKOpOCTH KO.I(HpOBaHHJI OllHCaHHH neqaT

HLIX llJiaT 6Jiaro,!(apH KOHUeHTpaUHH BHHMaHHJI onepaTopa 

Ha 3Toii onepauuu. 

4. llpusneqeHHH K npoueccy KO.I(HposaHHH onepaTopos 

60Jiee HH3KOH KBaJIH!IIHKaUHH. 
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5. fiOBLIWeHHJI KaqecTBa pHCYHKa neqaTHOH UJiaTLI Ha 

!IIOJILrHpOBaHHOM .I(H3JieKTpHKe B pe3yJILTaTe ynyqweHHH 

pacTeKaHHJI KpaCKH H npe.I(OTBpai.QeHHH o6pa30BaHHJI KanJIH. 

6. 3KOHOMHH nep!lloJieHThl. 

~aJILHeiiwee UOBLIWeHHe 3~eKTHBHOCTH OllTHMH3aUHH 

MO)I(eT 6LITL ,!(OCTHrHyTO UyTeM peaJIH3aUHH 6oJiee CJIO)KHLIX 

anropHTMOB /HanpHMep, MeTo.I(a HTepauuii/ ua 6oJILwoii 

3BM, HO )KeJiaeMLIX pe3yJILTaTOB 3TO He ,!(aCT. 

B KaqeCTBe HH!IlopMaUHOHHOrO H3h1Ka CJie.I(yeT HCllOJIL-

30BaTL xopowo ce6s 3apeKoMeH.I(OBaswHii B 3KcnnyaTauuu 

CHMBOJIHqeCKHH H3LIK OllHCaHHH neqaTHLIX llJiaTil~ 0.I(HaKO 

npaKTHKa KOHCTpyHpOBaHHH llOTpe6oBaJia HeKOTOpOH ero 

MO.I(epHH3aUHH. fipe)K,!(e BCero 3TO KOCHYJIOCL KOH!IIHrypauHH 

KOHTaKTHLIX UJIOI.Qa,!(OK. 

"KaqecTso" M no3BOJIHeT ~OCTHqL Bhlcoxoii UJIOTHOCTH 

neqaTHoro MOHTa)Ka, HO HMeeT MaJIYIO nnoma~L cuenJieHHJI 
C ,!(H3JieKTpHqecKHM OCHOBaHHeM. fi03TOMy ~eMOHTa)l( HH-

TerpaJILHLIX CXCM MO)KeT BLI3BaTL OTCJIOeHHe /OTpLIB/ 

npOBO.I(HHKOB OT ~H3JieKTpHKa, T. e. npHBeCTH K Heo6pa THMO

MY HapyweHmo neqaTHoii cxeMLI. 

fipe.I(UOJiaraeTCJI_ BBeCTH B CHMBOJIHqecKHii JI3LIK HOBLie 

"xaqecTsa" H H P, HMeiOIUHe npJIMoyroJILHYJO KOH!Ilury

pauuiO H coqeTaiOIUHe B ce6e llOJIO)KHTeJILHhle CBOHCTBa 

"xaqecTB" B H M. OpueHTaUHH KOHTaKTHLIX nnoma.I(oK B 

ropH30HTaJILHOM H BepTHKaJILHOM HanpaBJieHHJIX llOBWWaeT 

YHHBepcaJILHOCTL HX npHMeHeHHH 6e3 cyi.QeCTBeHHOrO CHH

)KeHHH llJIOTHOCTH neqaTHOrO MOHTa)l(a. ~aHHhle KOHTaKTHhle 

llJIOIUa.I(KH HMeiOT pa3BHTYIO llJIOI.Qa~L, o6Jia~aiOT JiyqwuM 

cuenJieHHeM H HMeiOT OTBepCTHH ~HaMeTpOM 0,8 MM, qTo 

llOJIO)KHTeJILHO CKa3LIBaeTCH Ha peMOHTOCllOC06HOCTH ne

qa THLIX UJia T. 

llpe.I(cTaBJieHue "xaqecTs" H H P B KO,!(ax nonyasToMa

Ta ADMAP npuse,!(eHo B npUAOJiteHuu 4. TaM )Ke, Ha puc. 3, 
noxa3aHa KOH!Ilurypauus npe.I(JIO)KeHHLIX KOHTaKTHLix nnoma

.I(OK. HapH.I(y c BBe.I(eHHeM HOBLIX "xaqecTB" coxpaHeHLI 6e3 

H3MeHeHHii "xaqecTB&" B H M. 
Pa3pa6oTaHHaH paHee 6u6JIHoTexa cTaH.I(apTHLIX 6noxos 

,!(OllOJIHeHa CJie,!(YJOJUHMH HOBLIMH OllHCaHHHMH. 

1. Pa3BO.I(Ka HHTerpaJILHLIX cxeM /HC/ cepuu "Jioru

xa- 2" /ropH30HTaJILHaS OpHeHTaUHH/ C npHMeHeHHCM "Ka
qeCTBa" p. 
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2. Pa3BO.D.Ka HC cepuB "JiorBKa- 2" /aepTBKanLHaJI 

opueHTa.QBJI/ c npBMeHeHBeM "Ka'leCTBa" H. 
3. Pa3BO.D.Ka HC cepBB "llocon" c •npBMeHeHBeM "Ka

qecTaa" B. 
HoBhiM 6noKaM npucaoeHhl HoMepa 96.0, 96.1, 96.2 

COOTBeTCTBeHHO, B BX CXeMaTB'IeCKOe npe)J,CTaBneHBe npB

Be)J,eHO Ha puc. J npU.IIOJICeHUJI 2. fipBBe)J,eHHbiM onBCaHB.IIM 

COOTBeTCTBYJOT pa3Mepbl: 

X =6, y = 3; 

X = 3, y = 6; 

X = 4,8 , y = 4,8. 

B Ka'leCTBe OCHOBHOrO HOCBTenJI BHcllopMa.QBB Hap.II.IJ.Y 

C MarHBTHbiMB neHTaMB no -npe)I(HeMy BCnOnh3YJOTCJI nep

clloneHTbl. 

3. TexHoAozu~ecKue onepaijuu 

TexHonoruqecKBe onepa.QBB pucoaaHBJI no3BTBBHoii B 

HeraTBBHOH CTOpOH ne'laTHOB CXeMhl, CBepneHBJI 60nLWBX 

B ManhiX OTBepCTBH CTanB y)l(e Tpa)J.B.QBOHHhiMB Ha nonyaa

TOMaTe ADMAP. 0.D.HaKo OHB nonHoCThiO He BC'IepnhiBaJOT 

B03MO)I(HOCTeii BMeJOuterOCJI o6opy)J.OBaHB.II. 

PBCYHKB HeraTBBHOH B no3BTBBHOH CTOpOH CXeMhl 'laute' 

BCero CYD.teCTBeHHO pa3nH'IaiOTCJI no KOnB'IeCTBY coe)J,BHe

HBH /HeraTBBHOH CTOpOHe CBOiCTBeHHO MeHhWee KOnB

'IeCTBO COe)J.BHeHBii/. fi03TOMY 'laCTb TO'IeK, He COCTaBnJIJO

IltBX Ha HeraTBBHOH CTOpOHe COe)J.BHeHB.II, B .Qen.IIX COKpa

uteHBJI apeMeHB KO.D.BPOBKB B pa6oThl nonyaBTOMa Ta ADMAP , 
He KO)J.BpyeTCJI. fipB B3rOTOBneHBB ne'laTHbiX nnaT OTBeT

CTBeHHOro Ha3Ha'leHB.II 3TO He)J.onyCTBMO. Bb1XO)J,OM B3 

C03.D.aawerocJI nono)l(eHBJI JIBnJieTCJI npBMeHeHBe Hoaoro 

pe)I(BMa pa6oThl, ycnoBHO Ha3BaHHoro ",nononHeHBe Hera

TBBHoii CTOpOHhl". 

B 3TpM pe)I(BMe pa60Tbl nporpaMMa BCKnJO'IaeT B3 OnB

CaHBJI n03BTBBHOH CTOPOHbl xapaKTepHble TO'IKB, o6pa3yro

utBe coe.D.BHeHBJI Ha aeraTBBHoi cTopoae. OcTaawuecJI a 

10 
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pe3ynht'aTe OT60pa TO'IKB, COOTBeTCTBYJOutBe n03BTHBHOB 

CTOpOHe, paccMaTpBBaJOTCJI nporpaMMOH KaK npBHa)J.ne)l(a

utBe HeraTBBHOH CTOpOHe, B Ha OCHOBaHBB 3TOrO BbiBO)J.BTCJI 

ynpaanJiroutaJI nepclloneHTa, npe)J.Ha3Ha'leHHaJI )J,nJI pacoaaHBJI 

COOTBeTCTBYJOD.tBX KOHTaKTHbiX nnouta)J.OK. 

B Ka'leCTBe BnnJOCTpa.QBB K B3nO)I(eHHOMY MaTepBany 

B npU.IIOJIC€HUU 5 noKa3aHO COOTBeTCTBBe onepa.QHH Bbl6apae

MhiM "Ka'leCTBaM" TO'IeK. 

B KoMnneKT nonyaaToMaTa ADMAP BXO.D.BT Texaonoru

qecKoe npucnoco6neHae, BMeHyeMoe "ronoaKoi aocKoaa

HHJI". ,naHHoe npucnoco6neHBe cny)I(HT .D.nJI 3autBThi MeTan

nB3BpoaaHHhlx oTaepcTBii OT TpaaneHBJI. Heo6XO.D.BMOCTh 

3autHThl MeTannB3BpoaaHHhiX OTBepcTBii Bhi3BaHa cneua¢u

KOii TexHonoruqecKoro npouecca: npo.Qecc MeTanna3a.QBB 

cne.D.yeT 3a caepneHBeM OTBepcTBii H npe)J.wecTayeT npo

.QeccaM pucoaaHBJI B TpaaneHBJI. llpo.Qecc 3autBThiMeTan

nH3HpoaaHHhlx OTBepc'fBH /.D.nJI KpaTKOCTH )J.anee Ha3b1Bae

MhiH BOCKOBaHBeM/ BblnOnHJieTCJI nepe.D. onepa.QHeii Tpaa

neHBJI. Cne)J.yeT OTMeTHTh, 'ITO BOCKOBaHBe OCyuteCTBnJieTCJI 

KaK C n03BTBBHOH, TaK H C HeraTBBHOH CTOpOHhl neqaTHOH 

nnaThl. 

,no CBX nop BOCKOBaHBe JIBnJieTCJI py'IHOH onepal.(Heii. 

B HeKoTopoii Mepe oHa MO)I(eT 6b1Th aaToMaTB3HpoaaHa 

c noMOuthiO ynpaBnJIJOutHX nepclloneHT onepa.QHii caepneHHJI 

6onhWBX B ManbiX OTBepCTBB /KO)J,bl CBepneHBJI B BOCKOBa

HBJI B)J,eHTB'IHhl/, HO 3TBM He )J,OCTBraeTCJI 3cllclleKTBBHOe 

acnonh3oBaHBe BMeJOuterocJI o6opy)J.oaaHBJI. llpe.~J,naraeTCJI 

BBeCTB B nporpaMMy HOBble pe)I(BMbl pa60Tbl: 

1. "BOCKOBaHBe no3BTBBHOH CTOpOHhl". 

2. "BOCKOBaHBe HeraTBBHOB CTOpOHhl". 

Tor)J.a )J,nJI .D.aHHhiX pe)I(HMOB 6Y.D.YT nony'leHhl cneuuanL

Hhle ynpaBnJIJOutBe nepclloneHThl, ocyuteCTBnJIJOutBe Ha nonyaa

TOMaTe ADMAP aocKoBaHBe Bhi6paHHhiX To'leK He3aBBCBMO 

OT BX )J,BaMeTpOB. llpeHMYuteCTBa HOBhiX TeXHOnOrH'IeCKHX 

onepauuii o'leBB.D.Hhl. 

fipe)J.nO)I(eHHble pe)I(BMhl MO)I(HO C)J,enaTb 6onee YHBBep

canbHhiMB: .D.BYXBapBaHTHhiMB C TO'IKB 3peHHJI BCnOnb30Ba

HBJI onucaHBJI ne'laTHoii nnaThl /eM. npuAoJICeHue 5/. ,neii

CTBBTenbHO, BOCKOBaHBe BCeX OTBepCTBH He06XO)J.B'MO TOnhKO 

)J,nJI ne'laTHhiX nnaT OTBeTCTBeHHOrO Ha3Ha'leHBJI /Bb160p 

11 



ToqeK llpOH3BO~HTCB ITO OITHCaHHID ll03HTHBHOH CTOPOHhl/. 

Bo BCeX OCTanLHhlX cnyqaBX ~OCTaToqHo BhliTOnHHTh MeTan

nH3aiJ;HID TOnbKO Tex·oTBep.CTHH, KOTOphle BBnBIOTCB nepexo~

HhlMH c o~Hoi cTopoHhl neqaTHOH nnaTbl ila ~pyrYJO. Bb16op 

ToqeK npOH3BO~HTCB ITO OllHCaHHIO HeraTHBHOH CTOpOHbl. 

IIpHHUHITHanLHO HOBbiH pe>KHM pa60Tbl Ha nonyaBTOMa Te 

ADMAP 6e3 ~ononHHTenLHoro o6opy~oBaHHB MO>KeT 6hiTL 

ocy~eCTBneH cnen;HanLHOH ycTaHOBKOH pa6oqero HHCTpy

MeHTa B CBepnHnLHOH ronoBKe. YcTpOHCTBO CBepnHnLHOH 

ronOBKH ll03BOnBeT perynHpOBaTL BbiXO~ CBepna. 3TO MO>KeT 

6h1Tb ~OCTHrHyTO ~ByMB ITYTBMH: 

YCTaHOBKOH CBepna Ha COOTBeTCTBYIO~YIO BenHqHHY Bbi

XO~a; 

H3MeHeHHeM paCCTOBHHB Me>K~Y KOHIJ;eBbiMH BbiKniOqaTe

nBMH. 

B pe3ynLTaTe y~aeTcJI aBToMaTH3HpoBaTL npouecc JeH

KOBaHHB OTBepCTHH Ha BbiCOKoqacTOTHbiX neqa THbiX nna TaX, 

KOTOpble xapaKTepH3YffiTCB HanHqHeM 3HaqHTenLHOH llOBepx

HOCTH "3eMnBHOro" KOHTypa, H OTBepCTaH, He HMeiDlD;HX 

coe~HHeHHB c "JeMnei". IIpH 3TOM ~onycKaeTCB 3HaqH

TenLHoe ynpOID;eHHe KOHI}IHrypan;HH "3eMnJIHOro" KOHTypa 

H, KaK cne~CTBHe, COKpa~eHHe BpeMeHH KO~HPOBaHHB H 

npo~on>KHTenLHOCTH pa6oTbl nonyaBTOMa Ta ADMAP. 

,!J;nB nonyqeHHB COOTBeTCTBYIO~HX ynpaBnBID~HX nepl}lo

neHT Tpe6yeTCB C03~aHHe HOBOrO pe>KHMa pa60Tbl nporpaM

Mhl, ycnOBHO Ha3BaHHOrO "cBepneHHe KOHHqeCKHX OTBep

THH". 

AHanH3 BhiCOKoqacToTHhiX neqaTHhiX rrnaT HaTanKHBa

eT Ha MhiCnL o ~Byx BapHaHTax ~aHHoro pe>KHMa, onpe~enBe

Mhlx KOnHqecTBOM 3eHKyeMhlX OTBepCTaH, ecnH KOnHqeCTBO 

OTBepCTHH, ITO~ne>Ka~HX 3eHKOBaHHIO, 3HaqHTenLHO, TO cne

~yeT 3a~aTL nporpaMMe, KaKHe H3 OTBepCTBH, yKa3aHHble 

B onHcaHHH nnaThl, He no~ne>KaT JeHKOBaHHID. Tor~a Ja

~aHHhle OTBepCTHB 6y~yT HCKnJOqeHbl H3 OllHCaHHB, a ~nB 

ocTaBWHXCB - Bbl~aeTCB ynpaBnBJO~aB nepl}loneHTa. B npo

THBHOM cnyqae cne~yeT Ja~aTL OTBepcTHB, no~ne>Ka~e 

JeHKOBaHHID, H ynpaBnBJO~aB nepl}loneHTa 6y~eT nonyqeHa 

TOnLKO ~JIB yKa3aHHbiX OTBepcTHH. YnpaBnBIO~HH KO~ 
onepan;HH JeHKOBaHHB COOTBeTCTByeT KO~y CBepneHHB. 

12 

IIpHMeHeHHe B KaqeCTBe npoMe:>KyToqHoro HOCHTenB 

HHI}IOpMaiJ;HH MarHHTHOH neHTbl ll03BOnBeT, npH COBMe~eHHH 
OllHCaHHH ll03HTHBHOH H HeraTHBHOH CTOpOH neqaTHOH nna

Thl, o6nerqHTL pa6oTy onepaTopa y nyn~.Ta 3BM. ,!J;JJB 3Toro 

B nporpaMMY cne~yeT BBeCTH pe>KHM pa6oThl,. "nonyqeHHe 

KOMnneKTa ynpaBnBIO~X nepl}loneHT" .TorM nocne oTpa6oT

KH O~HOrO H3 pe:>KHMOB nporpaMMa aBTOMaTHqeCKH nepe

XO~HT Ha cne~y10~ pe>KHM 6e3 yqacTHB onepaTopa. 

B KOMITneKT ynpaBnBIO~HX nepl}loneHT ~On>KHhl BXO~HTL 

HaH6onee ynoTpe6HTenLHble. OnhlT pa6oTbl H aHanH3 neqaT

HhiX CXeM llOKa3biBaiDT, qTo 3TOT KOMnneKT ~On>KeH COCTO • 

BTL H3 cne~YJO~HX ynpaBnJIIO~X nepl}loneHT: 

1. CBepneHHe 6onLWHX OTBepCTH:il. 

2. CBepneHHe Manhlx OTBepcTHH. 

3. PHcoBaHHe no3HTHBHOH cTopoHhl. 

4. PHCOBaHHe HeraTHBHOH CTOpOHbl. 

5. BocKoBaHHe no3HTHBHOH cTopoHbl. 

6. BocKoBaHHe HeraTHBHoi cTopoHbl. 

Ilocne OKOHqaHHB pa60Tbl B COOTBeTCTBYID~X pe:>KHMaX 

rrporpaMMa aBTOMaTHqeCKH nepeXO~HT Ha KOHTpOnh ynpaB

nBIOliJ;HX nepl}loneHT. 

IIpe~no>KeHHbiH MeTo~ onTHMH3aiJ;HH xonocroro xo~a 

TexHonorHqecKHX npHcnoco6neHHH noJBOnBeT ~ocTaToqHo 

nerKO l}lopManH30BaTL H aBTOMaTH3HpOBaTL BblqHcneHHB, 

HanpaBneHHble Ha llOBhlWeHHe npOH3BO~HTenLHOCTH nony· 

aBTOMaTa ADMAP-2. 

Ha OCHOBe 3TOrO MeTO~a, a TaK:>Ke llpHHIJ;HITHanLHbiX HJ· 

MeHeHHH H ~ononHeHaH OCHOBHhlX nono:>KeHBH nporpaMMbl 

ADTRAN 6blnH pa3pa6oTaHhl anropHTM H yHHBepcanLHaB 

pa6oqaB nporpaMMa. IIonyqaeMhle c noMo~LIO 3TOH npo

rpaMMhl ynpaBnBIO~He nepl}loneHThl ll03BOnBIOT MaKCHManLHO 

npH6nH3HTL nonyaBToMaT ADMAP -2 K ycnoBHBM MenKo

cepHiHoro H HH~HBH~yanLHOrO npoH3BO~CTBa, CBOHCTBeHHhlM 

na6opaTopHBM H no~pa3~eneHHBM OHJIH. 

B JaKnJOqeHHe aBTOphl npHHOCJIT HCKpeHHIOIO 6naro~ap
HOCTL 3a none3Hble COBeThl H o6cy:>K~eHHB )J;.A.CMOnHHy, 

C.C.KHpHnnoBy, B.H.rypcKoMy, a TaK:>Ke T.H.illHTHKOBoi 

3a CO~eHCTBHe H llOMOIUh C ol}lop:MneHHH pa60Thl. 
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IlpUAOJICeHUe 1 

Ta6nana anropBTMa onTBM~3anaa 

f t2 .3 /7-( n ... 
1 0 f{J/,) ~~ t(¥,,~ ... . .. !(~~,.~ ~.Yt,~o/ 

!(YI, {/,) 0 'l(~/~o/ ... . .. ~~~~ t'~{ln) 2 

t(!/,/!1,) !(!h, !IR) ~(~~-~ 
I 0 ... ~~!In) . .. J 

. . . ... . .. 0 . .. . . . . .. 
... . .. . .. . .. 0 . .. . .. 

l(!ln-r, 'ft1 !(!Jn-~ IJz) I( !In·(,% ... . .. 0 11&--~~Y"!! n-1 

l/~17; ':If} !(#g, !!z) 1(~17,~) ... . .. /(5117, 'JH-f 0 n 

IlpUAOJICeH ue 2 

H3o6pa•eaae BOBWX CT&B~&pTBWX 6nOXOB 

- -- - ••• - - • • 1111111 - - • - - • - - • • 1111111 - - ••• 
Puc. 1 
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IlpuAoJICeHue 3 

HnnrocTpanas anropBTMa onTBMB3aUHB 

}j 

G - ----

5 

f 
3 
z 
f ' I Ill """T ' 1 

L-i I I I I .. ..f 
0 ( 2 J /f s 6 7 8 g (0 1/ 

Puc. 2 

N~ PaccTORHBe ao ToqKn KpnTepnif 

TO'iKH 1 2 3 4 5 6 7 8 9 10 1 2 3 

7 
8 
9 

10 
1 
5 
3 
6 
4 

4 7 5 7 5 6 - 3 3 4 8,9 8,9 8 
2 5 3 5 3 4 - - 1 1 9,10 9 
1 4 2 4 2 3 - - - 1 1,10 1,10 10 
2 5 3 5 3 4 - - - - 1 

- 3 2 3 1 6 - - - - 5 

- 2 1 2 - 1 - - - - 3,6 3 
- 2 - 2 - 1 - - - - 6 

- 1 - 1 - - - - - - 2,4 4 

- 1 - - - - - - - - 2 

DpnMe'iaHne: 1. DyTb nepeMemeHBR cBepnnnbHoro npn
cnoco6neHBR: 7-8-9-10-1-5-3-6-4-2. 

2. B rpa~e "KpnTepnif" yKaaaHhl HoMepa 
Bhl6p8HHhlX ToqeK B COOTBeTCTBBB 
C KpBTepBRMB, 
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