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ITpaKTl'IKa l'IH~OP.M8Ul'IOHHOrO o6cnyJKl'IB8Hl'IH BCe qame Bbl,!(Bl'lraeT 38-

,naqu paspa60TKl'I 60JIJ,Ull'JX a~TOM8TLl3LlpOB811HblX l1HipOpM8ULIOHHO-ITOHCIW

BLIJC cucTeM (HITC). PeaIcoe BoapacTaHl'!e l'IH(J!OpMaUl'IOHHhlX \(lon.noB 3Tl'IX 

Cl'ICTeM Tpe6yeT pa3Bl'1Tl'IH T81Cl'IX CTPYICTYP ,naHHIDC, KOTOpue CITOCOQCT

BYIOT ,!(OCTLIJKeHHIO onpe,neneHHOrO 61rnTpo,nettcTBLlll CliCT8Mbl np1,1 paayM

HOM pacxo,nOBaHl,ll,l IT8MHT11 8BM. 0Tb!CK8Hl,l8 nyqllll'JX B onpe,ne1IeHHOM OT

HOlll8Hl,ll,l CTPYKTYP ,llaHHblX MOJKeT 6b1Tl, CBe,neHO K pemeHl'IIO 38,!(aql,l on

Tl'IMl,l38Ul,ll,l I qTo l'I HBJJHeTCH npe,nMeTOM H8CTOHmeii ,n1,1ccepTat1!1l'I. Jll,lC

KpeTHbltl xapaKTep 1,1ccne,nyeMblX aa,naq onpe,nen1,1n l'! Bbl6op cpe,ncTB .nna 

1,lX pemeHl,lfl - uenoq1,1cneHHOe nporpaMMl,lpOB8Hl,l8 (UIT). HeCMOTpH Ha OT

HOCl,lT8Jll,l!O OOJiblllOH OO'.b8Ll nyoJil,llC8Ul,ltl ITO UIT, B Jil,lTCpaType noqTl,l OT

CyTCTBYIOT ,naHHUe OTHOCl,lT81I1,llO ero np1,1MeH8Hl,lH .nm1 peweHl,lH no,no6-

Hb1X aa,naq, 8TO 00'.bHCHHeTCll TeM, qTo HCKJIIOql,lT8JII,HO TPY.llHblll xapaK

Tep uenoql'!cneHHblX aa,naq Tpe6yeT pacxo,noBaHl'!H u11orHx c1,1n l'! cpe,nCTB 

He TOJII,KO ,!(Jlfl l'IX pemeHl,lfl, HO .naxe l'I ,!(JIH npoBepKH C8MblX C!CpOMHblX 

H,nett. lloaTOMY aBTOP cqHTaeT ,nnH ce6a ocooott y,naqelt Hanl'Jqne TaK1,1x 

6naronpl'IHTCTBYIOml'IX 06CTOHT8Jll>CTB ,!(JIH BblITOJI!leHHH pa60Tbl,K8K: 

I) peam,HOCT!, npo6neMaTHKH - coa,namte C~BpeMeHHOll HITC OltlHI!, B 

npouecce KOToporo He TOJII>KO B03HHKallT onTm.maaunott11ue aa,naqn, 

HOH omymaerca 3~tjleKT OT l'IX peweHHR; 2) COBpeMeHHaH 3JI8KTpOHHO

BhllfflCJil1TeJIJ,Hafl TeXHHKa H nporpauuaoe o6ecneqeHHe i 3) wnpoqattmne 
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B03MOlltHOeTl1, KOTopue npe,l{OeTaBJI.f!DTe.fJ ){JI.fl l1X :11enOJ1I,30BaHJ1.fJ, 

Bee npooJieMf-1, paeeMOTpeHHhle B 'Al1eeepTa!.(lll1, eBH3a!m MelK'AY eoooli, 

KaK B oelnaer:11 np:111ie11emrn - aBTOMaTJ130pOBa.HllhlH l!!l[POpMaI.(IIOHIIhlll 

noneK, TaK l1. B nenoJII,30Ba.HJ1l1 MaTe1JaTntJeeK11x MeTO,D;OB - l.(CJIOtJJ1eJieH-

11oe nporpaMMllPOilaHJ,le, BHe 3TOH eDH311 Kallt'Aall np06JieMa HDJIHeTeH 

CiOJiee oel111ell - D OClJiaer11 np11MeHeH11/I ClOJiblllllHeTBO 3~atJ OTHoe11re11 

K Mawl1HHOli oopacfoTKe 'AaHHhIX, a MeTO'Abl 11 aJirOpl1TMbl, KOTOpue 'AaHlT

eH 'AJIH peweHJ1H OT'ACJibHblX 3a'AatJ, MoryT OhITb 11enOJib30BaHhl 'AJ!ll KJiae

ea 3a'AatJ, on11eh!BaeMh!X 3a'AaHHblMl1 MaTeMaTlltJeeKl1Ml1 MO'AeJillM11, IT03TO

My. 'AJ!ll ll3JIOllteHl1ll MaTep11ana Db16paH eJIC'AJHlil\llli npllHl.(11Il: eo,l{eplltaTeJib

Hall eTopoHa Beex a~aq, pewat:JMb!X D 'Al1eeepTaur,m, on11eblBaeTell B OT

'ACJibHOli rnaBe (nepBaH), Ha OCHODe paeeMOTpeHl1ll onpe'ACJICHHOli 06-

naeTll 11HcJ/OpMal.(110HHO-JIOrl1tJeeKl1X nporweeon - ,l{CeKpllilTOpHUX l!ITC. ldare

MaTl1tJeeKall TpaKTOBKa B03Hl1KlllTtlX 3a'AalJ 'AaCTell B OT'ACJibHhIX rJiaBax 

.l{lleeeprau1111, KaK-ro: 

- 06111all aa'AatJa qaeTl1tJHo-uenoq11enettHoro Jil1HeliHoro nporpaMMl1-. 

p 0Batt11H ( qUJIIT) i 

- eneu11aJibHall 3~aqa qUJIIT e OOJlblllOli paauepHOeTbHli 

- HeJJl111eliHall 3a'Aal!a UIT, 

nnH Kallt'AOH 3~alJl1 B eOOTDeTeTBJHlUUlX rJiaBax IlpllBO.l{HTe.fJ 

anropnTM ee pellleHHII, 11ee11e.l{yere11 . arw,eKTHBHOeTb anropllTMa, 

o6eylK'AaHJTeH nonpoeh! Maml1HHOii peam1aau1111. U np11naraHJTell peayJibTaTbl 

Mam11nnoro arrnnep11ue11Ta. IlporpaM1-mal! pean11aau11H anropl1TMOB oey111eeT

B1IeHa Ha H3hIKax <vOPTPAH 11 KOEOJI e uaKe11MaJibHhIM eTpeMnen11eu 1t ua

w11HHoli HeaaB11er,1uoeT11. Bee paeeuoTpCHH!:!e OilTJ11!113al.(110HHhle 3~aq11 

a~aHJTeH rrn1t a~al!l1 o naxollt'Aemrn MHHmiyua ueneBoit ,:PyH1tu11n j(.x.) 

BeKTOpHoro apryMeHTa .:t • 'AJlll X €. M • r'Ae M llDJilleTeH IlO'AMHOllte-

eTBOM n -Mepaoro eBKJill,l{OBa npoeTpaHeTBa. TepMl1H 11 eneu11aJibHall 11 
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a~aqa l!UJl!I ynorpe6nlleren ;ztJIH o6osnaqemm Toro, l!TO B anrop11TMe 

ee pellleH11a ey111eerneHHO Yl!l1TliBanTea ltOHl(peTHble oeoeleHHOCTl1 

MHOl!teeTBa M 11 nor11qeeKall eBH3b Mel!t;zty KOMilOHCIITaMl1 BeKTopa X , 

Heo6XO]tl1MOeTb paeeMOTpeHl1H eneu11aJibHb!X aa'AalJ UII B03HUKaeT ll3-3a ' 

Toro, tJTO na oenone ytJeTa eneu11w111t11 pell!aeuoli aa'AatJll aaqaeryHJ 01ta

auBaereH B03MOlltHblM e03'AaTb aJirOpl1TMbl, ;ztaHlll\lle B03MOlltHOCTb IlOJIJlJllTb 

pellleH11e a~aqu HaMHOrO 6uerpee I tJeM e 11enoJib30BaI!l1eM 0611111x MeTO

,l{OB, TUill1lJHblM np11MepoM B 3TOM OTHOfilCHl1~ llBJIHeTeH aa;ztatJa 06 ynJIOT

HeH11U Y3JIOBblX en11e1toB MHoroypOBHCBOit vlIIC, KOTOpaH paeeMaTp11BaeTeH 

B rpenelt rJiane, IloeltOJibKY STO 3a'Aal!a qUJI11, TO OHa MOlltCT 6b!Tb pe-

meHa Ilpll IlOMOml1 aill'OpUTMa pemeHl1H o6meM 3~alJM qUJIII, paeeMOT-

peHHOil Bo _ nropoil rnaBe. O;ztHa1to eneu11cI>111ta a~al!l1 ( 6J,JHapnaH Ma'f

puua orpattntJeHl1H, el1JibHO BblpallteHHaH JIOrtltJeeKall eBH3b Melit'AY nepe-

MeHHllMH, ClOJlbllla.fI paaMepuoeu) norpeCioBana noerpoeH1111 ene-· 

u11aJibHO!'O anropllTLla, KOTOphlii OKa3aJiell (!ta!( r.l en_e'AOBaJlo OlltH;llaTb) 

MHOro1tpaTHO npenoe;l{OJ.llll{!t!M no ObleTpo,neiieTBl1!Q anropnTM ;ztJIH pemeHl1H 

06111en 3~airn. 

11onytJeHH!le B ;ztHeeepTal.(11!,J peayJibTaTbl npaKTUtJeeKH arrpo611pona

Hbl 11 B!le,llpeHhl B 1,mc 0LU1H, B paapac50TKC ltOTOpoii aBTOp Ilpl1Hl1MaJI 

Herroepe,lleTnennoe yqaeTUe. Tait KaK npa1trr.1qee1toe npm,1ene1111e enllaa

HO e paapaoOTKOli anropHTMOB 11 nporpaMM, YtJl1TllBaHlll\11X KOHKpeTHble 

oeo6eHHOeTH 'AaHHOil elleTeuu, TO 3TH Bonpoebl B :zi11eeepTal.(l1ll He pae

eMaTpl1BaHJTCll,3a 11eKnHltJeHUeM o6CYE'ACHHll acI>cI>e1tTa OT BHe;ztpeHl1H, 

HRlKe ,!{88TCH KpaTKoe H3JIOllteHl1C eo,l{eplltaHHll OTJ.teJibHb!X rnaB 

'AHeeepTa~H11 •. 

~Heeeprau11a eoeTOl1T HS BB6'ACHHH, lJeTblpex rnaB T,I 3a1tJIHltJe-

Hl1ll, Bo BBeAeHl111 ;ztaeTell KpaTKOe npe;zteTaBJICHl1e O eO'AeplitaHl1r.l OT

'ACJlbllblX rJiaB. 
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fi rrepnoii rnane OITllCUBaeTCH CO'A8plltaTeJII>HaH CTOPOHa pemaeMl:DC 

3a'Aa'! OilTl1Ml13al.il1ll CTPJICTJPN 'AaHHNX. nm1 ooecne'!eHllH '!8TIC0CTH il3-

JIOlit8Hl1lI CTpOllTCH T80pGTl11CO-MHOllt8CTB8HHalI MO'A8JII, 'A8CICpililTOpHOH ~111C, 

Ha OCHOBe ICOTOpOii 3Ha'!l1T8JIJ,HO ynpomaeTCH anaJil13 CTpyICTYPN 'AaHHWC 

11 OOOCHOBUBaeTCH ll'A8H uepapXl1'!8CICOil CTpyICTYPhl apranll3al.il1ll llHcjlop-

Mawrn. 

C(]/OpMyJil1pOBaH1,1 Irn!C 3~a'lll !.{TI Ilp06JI8Mbl: ynJIOTH8Hl1R MYJII>-

Tl1Cill1CKOBOli CTpJKTYPN MHOroypOBHenoli MITC, MamllHHOli peaJil13al.il1il 

'AGC!Cpl1ITTOp111,ix CJIOBapeli UITG C Y'l8TOM llCilOJII>30BaHlllI ;llllCitOBOli naMHTH, 

OilTllMaJII>HOro aaITOJIH8Hl1H noneli 11H~OpMal.il10HHOrO Macc11na, OCBOOO'AllB

illilXCH BCJI8'ACTBl1e CTllpamrn ilHIJ)OpMal.iilll. IlocTpOeHHNe MO'A6Jll1 OTHOCHT

CH cooTBeTCTBeHHO IC cne'AJIDll\llM ICJiaccaM aa'Aa'l UTI: o6maa s~aqa lfil]!Il, 

cnel.illaJII,HaH s~aqa qUJin C OOJl!,illOH pasMepHOCTI,ID l1 H8Jll1HeliHaH 3~a

qa LUI• Pemem1e UMGHHO 3TilX 3~aq paccMaTpllBaeTCH B CJ1:8'AYIDll\llX rna

nax 'AilCcepTal.iHH. 

Bo BTopoli rnane paccMaTpllnaeTCH anropl1TM 'AJIH pemeHHH oomeli 

3a'Aa'll1 '!aCTH'!Ho-uenoq11cneHHOro mrneiinoro rrporpainmponaHHH, MO'AGJII> 

ICOTOpoii 3a'AaeTClI ICaIC 

min. i!(X,'j)=.C1X. +c2 r , (X,'j)EM (I) 

r'Ae 

M"' {(.x,lj) IA1q:, +fiz'j;, C , .l: io 11enoe , 1~0} (2) 

'AJIH a~annux: Jl1 (mxn1J·, fi2(m1Cll2);C1(fxrz1)~Cz({1Cn1J 11 l'i(npf). 

PaCCMOTpeHHblll anropl1TM np,lHa'AJI0lltilT K ICnaccy anropHTMOB Ha

npanneHHOro rrepeGopa 11 era KoHe'!Hocn rapaHTnpyeTcH np11 ycJ1on1111, 

'ITO X e:.13 , r'Ae ft - 11eno'!llCJI8HHhlli BGICTOp. J3bl60p 6a3l1,CHO!l nepe-

M8HHOli, Ha OCHOBe ICOTOpoil 'AGJiaeTCH BGTBJ18Hl1e, OCJillGCTBJIHeTCH C 

Bbllll1CJieHl1eM Hl1iKHl1X rpaHlll\ HapalllllBaHll}I 11enenoil qiyHKl\1111, npll ITO-
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CJI8'AYIDUl8M 'ABOLiCTB8HHOli cm.mneICCHOH l1Tepa111,rn. 9qiqieIC'J?l1BHOCTI, anro

pl1TMa 3lJIT11PllllCCKl1 rrorcasana Ha OCHOBC pemeHillI OOJII,illOro q11cna TCC

TOB!:DC 3~all. i.lamllllHUe 3KCrrepl1M8HTbl C nporpaMMoii, peaJll13YIDll(eli 'AaH

HNitl anropv!TM, rrpOBO'A11Jil1CI, Ha 9BM EC-I04D, IBM 360/30, CDC:-6400 n 

ony6Jil11COBaHbl n/I , 21. TiporpaMMHaff peam13al\11ff anropllTMa OCYI!lGCTBJie

Ha B BH'Ae naICeTa npmma'AHIDC nporpaMM 'AJIH 9BM EC-1040 11 Ham1cana 

Ha ff3hlICe ~OPTPAH IY. ABTOMaTH'!ecICoe BN'!11cnett11e paaMepon pa6o'lllx 

MaCCllBOB, B 3aBl1Cl1MOCTl1 OT BXO):IH!:DC 'AaHHUX: ( m , fl.1, rlz) l1 Ham1'!HO

ro o6~eMa naMffTll, BLIITOJIHHeTCff CIT81.il1aJIJ,HblM MO'AJJieM, HaITl1CaHHNM Ha 

H3NKe ACCEMEHEP 'AJ!H EC. 3'A8CI, ITOKa3aHbl peaynI>TaTU MamHHHoro 3K

cnepl1M8HTa, Il03BOJifflOI!ll18 cpaBHllTI, 3ql[p81CTl1BHOCT:0: ITP8'AJl0llt8HHOli 

nporpaMMN l1 IlO'AOOHblX nporpaMM qinpM IBM l1 CDC. 

11pl1 ITOMOI!lil aToro naICeTa 0'!8HI, ONCTpo ·pemaJiilCI, npaICTl1lleCIClle 

3a'Aa'!l1 06 OilT11MaJIJ,HOM 3allOJIH8Hl111 OCB060'AllBmilXCH MeCT B OCHOBHOM 

HH(J)OpMal\l10HHOM MaCCilBe wnc Olt!r!vl BCJI0'ACTBl18 CTllpaHllff ycTapeBmen 

l1H!l)OpMa!.il111. !1laTeMaTl1lleCICaH MO'AGJIJ, aT0:1 3a'Aallll nonyqaeTCff 113 (I)' (2) 

'AJIH n2=0, Ar - 6yneBaH MaTPil!.ia, ~ - BGICTOP 'ABOil'!H!DC rrepeMeHHUX:. 

9\l),peICTllBHOCTI, aJirOpllTMa B 3TOM cnyqae o6~HCHff8TCH CITGl\ll!pillCOH sa

'Aallll, AJlff ROTOpoli il3B8CTHO OITTllMaJIJ,HOe 3HalleHile 11enenoli \l)yHKl\1111, 

np11 'AOCTllr.teHllil ICOTOporo npeICpal!laeTCH 'AaJII>Helimllli ITOllCIC OITTllMJMa. 

TaRilM oopaaoM I B1mrpNnaeTCH CaMaH CJl!\6CTB8HHaff qacn BpeMeHll, 

!COTopaff yXO'AilT Ha 'AOICa3aTeJII,CTBO OITTl1MaJII>HOCTll. 

B Tpenen rnane pacc1.iaTp11naeTcH aa'Aalla 06 ynnoTHeHilil yano

nux CTpyICTyp ICaIC 3a'Aalla qunn/3/ C 60JII>lll0li paaMepHOCTI,JO. QopMaJII>

HO 3TY 3a'Aally MOlitHO onpe'AeJillTI, ICaIC: 

Haii!Tll mi.rt I lf ( M JI 
M 

'AnR M c 1' , / M I = m , 

r'Ae T - ICOHe'!HOe MHOr.teCTBO Ou~eICTOB ti (AJifl lt!TIG 3TO MHOr.teCTBO 

'AOICJMeHTOD) 1 D - ICOH8'1110e MHOr.teCTBO rrpl13HaICOB ('AJIH itlTIC - MHO-
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:1teCTBO ,l(eCitpvl!ITOpOB), Ilpll IIOMOU(ll KOTOpblX OIIllC!,IBaKJTCli 001,eKTbl J.13 

T, T .e, lrl3Bl!CTIIO 0,l(H03Ha'llioe COOTBeTCTBlle lf: r- 2D ( zD - i.mo-

llteCTBO. :acex TIO,l(lJHOlKeCTB MHOliteCTBa 1) ) • '!' ( M) : u <f (l-) ' 
t-~M < 

m - 3a.l{aHHoe HaTypa,L&Hoe 1rncno ll I Al 03Ha1meT 1;0ill,l!OCTI, IJHOJiecT-

Ba A. 

i.!aTeMaTlll!eCKaJI MO,l(eJII, aa,n;al!ll IIOCJie ee TIPllBe,l(eHHfl K 33,l(al!e 

1ll.l.i'll1 a~aeTca KaK 

npn orpannl!e11,rnx 

~ 

min V = L V.:. 
l;:tt.t 

n 

L a..:
4
-. .XJ. = l. ( Vi - 2.: ) , i, =: 4, K 

J=• 
rt 

L. ~d. ""m 
J=1 

1 { ' 
0 ,G, Z ;_ ,; - e. , 1, "' 1, K 

X· v. e: { 0, 1} i, = iK ; j = 1,.tt , 
' 7 ' 1 

(3) 

r,l(e .l{B011'!1Ihle l!llCJia a,;J CYTI, aJieMeHTbl MaTplll\bl,KOTOpoil a~aeTCfl 

OTOdpaxem1e~,a l!i. - l!llCJia, YAOBJieTBOpfl!OllJ,lle f_;_ ~ t° a•j , .db160pKa 

M ll3 T OTipe,l(eJifleTCfl npn IlOMOll(ll 6yJieBblX nepeMeHHblX xi . 

no1taablBaeTcfl, '!TO onT,11Ja1r:1,11oe pewe11ne 11enpepu:a110:n aa,l(al!ll, 

ltOTOpaa IIOJiyl!aeTCfl ll3 ( 3) OTIYCKal!lle!J Tpe6 OBaHlli1 ,l(Jlfl UeJIO'l11CJieHHOC

T11 nepeMeHHblX XJ , V;_ , ueJIO'll!CJieHHO ,l(Jlfl .xj n · MOllteT 6b1TJ, nony

l!eHO nocpe,l(CTBOM perue11na aa,n;al!ll o Bbl6ope m -oro M,111m11an1,11oro 

anerie11Ta na MHOJKeCTBa l!llcen {c4 ,C.z,···,cr1}, r,l(e c1 = f:. '3:#-. (.~, e, 
\ 

ilp11Be,l(eH anropllTM (Ha fl3bllt6 AJIT0n-60), KOTOpblil peruaeT STY 

aa,n;aqy B cpe,l(HeM aa n +- min (m, n-rrz) onepaunil cpa:a11emrn. 

Ila OCHOBe STllX poayJII,T3TOB Tipe,l(JIOi!teH KOM6llHaTopm,1l1 anropHTM 

,l(Jlfl perueHnfl aa,n;aqn(3)c 60JII,lll0ll paaMepHOCTJ,ID, llCTIOJII,3YIOllllfH Jl6BO

CTOpOHHee BeTBJieHne TOJII,KO TIO TiepeMeHHblM V.:, ' BMeCTe C Bbll!llCJieHn

eM -G\ll9eKTllBHOH HHl!tHeil Ol\6HKJ1 ,l.lJl.!! ueneB_OH cpyHKUllll, IlpH :3TOM He pe

maetC.!! 3a,n;aqa nn11eil11oro nporp_awrnpoBaHH.!!, ,!In.!! npoBe,l.leHH.!! a11amrna 
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awifleKTUBHOCTl-1 anropUTI.m 6b!JI TIOCTaBJieH PflA !.laWllHHblX SKCTiepUMeH

TOB Ha 8EM CDC-6400, ll KOTOpblX Kpoue HCKYCCTBeHHO re11epHpOBaHHblX 

3a,n;aq ycTie11mo perue11a n · peanr,HaR :ia,n;aqa, r,n;e qncno uenoqnc

JieHHblX TiepeMeHliblX TipeBbllllaJIO 4000. KoHetJHblM peayJII,TaTO.M OT perue-

HH.!! aa,n;al!H (3) .!!BJI.!!6TCJI C03,l.laHHe anropnTMa, TIPHMeH.!!6!.!0rO 

,l(Jlfl YTIJIOTHe~:llfl cerMeHTOB crmcKOB B 30Hax .11Hi.f?OpMa1.(11011Horo MaCC:llBa 

l:IIC omm, B peaynl>Tate qero a11al!nten1,110 yMeHr,lllaetc.!! apeM.!! Tio.ic

Ka l1 OCheM Tpe6yeMOll na!.lflTH ,l(Jlfl MHOroypOBH6BOil r.,mc. 

B l!CTBepTon rnaBe HCCJie,l(yIDTCfl Il011CKOBUe CBOllCTBa 11apam:11Bae

MblX TIPll3HaKOBUX ,l(epeBI,6B, 11CTIOJII,3JIDml1X AJlfl opra1111aa~11:11 BeTBlleH:llfl 

TOJII,KO O,l(llH a,l(pec CBfl3l1/5/. Hapaw,:llBairnoe ,l(epeno CTPOl1TCfl ,l(Jlfl 0,1(

Horo IIOl1CKOBOro np11aHa1ta, KOTOPblll nueeT KOJll1'leCTB6HHOe BUpaxe11He 

U a11atre1111e KOToporo flBlIH6TCfl U,1(6HTW.f?11KaTOpOM yaJIOB ,l(epe:aa, IIO:IICK 

061,eKTa TIO npH3HaKY B l!Hi.f?OpMaU110HHOM MaCC:llBe, IlOCTpO-

eHHOM B Bll,n;e ,l(epeBa, npO:llCX0,l(l1T .B npouecce CpaBH6H:llfl co 3HatieH:llflMl1 

npllaHaKa, :ll~6HT:lll.l/11U:IIPYIOmero yanbl ,l(epeBa, np:11 cnycKe OT KOPHH K 

TepM:llH3JII,HOMY YPOBHiO. II011CKOBUe CBOUCTBa ,l(epe:aa 11CCJie,l(yIOTCfl B 

,l(nyx npe,l(JI01Jtett11ax: Ka~,l(blli yaen tteceT 061>eKTHyro HHwopMauuro, paa

Mepu nyl!KOB MOryT 113MeHflTI,CH OT YPOBHH K YPOBHIO. Ilp11 STOM Ha:11-

00RJ,lllee 113 8Hatie11:11H 11,1(6HTl1:!J11KaTOpOB T6pMl1HalII,HblX Y3JIOB Kallt,1loro 

nyl!Ka :acer.l{a 1Je111,we :ll,l(eHTmj):11KaTopa 1toptte:aoro yana nyl!Ka. 

rtpu oOyCJIOBJieHHIDC npC,l(IIOJIOllteH:llflX CTpyKTypa :llCCJI6AY6MOro ,1(6-

pe.sa O,l(Hoa11a'llio onpeAeJmeTca BeKTOPOM (}_ a: ( m,rzo,n~ ... n ·>, 
1 m-1 

r,l(e rn - KOJllll!GCTBO ypOBHeil ,n;epeBa, n;, - paaMep nyl!Ita yaJIOB L -

oro ypOBHH. 3a,n;aqa OIITHIJ½3aU:ll11 CTPYKTYPbi Hapall(l1BaeMoro 
1t 

AUTCfl K HaxO~A6H:lllO BeKTOpa Q TaKoro, l!T06bl 

(/)(Q) -
tf(0.")=min. !'1(0.) -

QfQ 

1. + f_ [ {i' '1.; (i + ~ 1 \17.i )} 
K.::'1 J=-o (/ t.-o ,:;;. 

m-1 i 
J + 2: n ni. 

j.o i=o 
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~,.{Q/E~N(Q):5,c)E} ( 4) 

r.n;e £ - olirn.n;aeMoe noTpeouoe 1mcJio 001,ertTHwc ysJioD .n;epeBa, cf -
.n;onycK Ha npeBblW0Hlle E , paspemeHttblil HaJIUqfiblM pesepBOM naMHTll, 

a ltoMnOH011Tbl BeKTopa Q .n;OJilKHbl y,n;OBJieTBOpilTI, Tpe60Bam1m.1 ueJIO

qJ.ICJieHHOCTll. 

i'(oKasuBaeTCH ,'ITO neJieBruttlJyHKL\llH sa.zi;aqu ( 4) sa.n;aeT cpe.n;111010 

,ll;Jllllly nmtCKOBoro nyTll B .n;epeBe Q_ • ,llJIH peUiellllH 3TOH sa.zi;aqu He

mrnetiHoro ueJioq1-1cJie11noro nporpaMM11poBamrn paspaooTaH aJiropuTu/4/, 

YKJia,n;blBaIOl!lllHCH B 01)~!0 cxeuy MeTo.n;a B0TBeil ll rpaHlll\. ITporpaMMa 

peaJiusau11u aJiropllTMa c.n;eJiaHa Ha H3b1Ke ~OPTPAH IY. ITpu noMO!J1ll aToil 

nporpaMMbl IlOJiyqel!bl onTl!MaJII,Hble napaMeTpbl .n;epeBI,eB C qucJIOM Y3JIOB 

£ =ZK , ,ll;Jlfl K =8,I7. 113 no11y 1IellllblX pesyJII,TB.TOB/4/Bll,ll;HO, qTo 

MHOliteCTBO 3HaqeHllil pa3MepoB nyqKoB B onTllMaJII,HblX CTpyKTypax paB-

1!0 { 4,3 ,2 j ll qTo llMSeT M0CTO aqicpeKT pe.n;yKUllll pasMepoB nyqKOB 

OT KOpllH lt T8pMlll!aJII,HOMy ypOBIIIO. 

PaccuoTpeHu TaKJKe Bonpocu, CBHsannue c uamunnoil peaJillsauueli 

Y3JIOB .n;epeBa. ECJill orpaHuqel!llH onepaTllBHOH naMHTll TaltOBbl, qTQ 

,l(OCTyn K ysJiaM YPOBHH K :>X npoucxo,n;llT qepes onepau1110 qTel!llff ll3 

BHemHero ycTpoilCTBa, TO B03HllKaeT sa.zi;aqa: onpe,n;eJillTI, 0IlTl1MaJII>llYlO 

CTPYKTYPY .n;epeBa npll YCJIOBllll, qTQ Tpy.n;oeMROCTI, Y3JIOB K -oro ypoB

Hfl ,ll;JIH K ;>X yBeJiuqeHa Ha p e.n;llHlll\. PemeHlle 3TOH aa.zi;aqu B 

npHHUl1Ile MOliteT OblTI, no11yqego C llCilOJII,30BaHlleM aJirOpllTMa ,ll;JIH pe

meHllff aa.n;aqu (4). 

IloJiyqel!Hble pesyJII,TaTbl no Cl!HTesy onTl!MaJII>llblX coaJiaHCllPOBaH

llblX O,ll;llOCBH31lblX npllsl!aKOBblX .n;epeBI,eB HaWJill npaKTllqecKOe npu~ 

8 

I 

JIOliteHlle npu Mamlll!HOH peaJillsarurn .n;ecKplmTOPHOro CJIOBapil 1mc 0Hffi1. 

3TO n03BOJlllJIO 3HaqJ1T0JII,l!O yMeHI,WllTI, cpe.n;nee BpelJH rco.n;upoDaHllff 

.nocTynaIOIJU1X .n;ecKpllilTOpOB ll 061>eM BHemHetl naMHTll no cpaBHeHlllO C 

ucnOJII,30BaHl1eM CTaH.n;apTHWC lleTO,ll;OB ,ll;Jlfl opranusau11.11 qiai1JIOB C npH

MblM ,ll;OCTJilOM • 

B saKmoqen.1111 np1rne.n;enu ocnoBnue peayJII,TaTu, noJiyqemrne B 

.n;uccepTau.11.11: 

I) ,CcpopuyJittpoBaHu KaK aa.zi;aq.11 ue11oquc11eHHOro nporpauuupoDaH.llH 

np ooJieMu:, YIIJIOTHemrn MJJII,Tl1CllllCltoBOi1 CTpyKTypu 11epapx11qeCKOli 

1,,mc i opraH11aauu11 .n;ecKpl1IlTOpHOro CJIOBapH C yqeTOU llCIIQJII,30BaHl1fl 

,ll;l!CKOBOH na!JHTll i0ilTl1M8JI~rpro aanOJIHOHllH CBOOO,ll;HWC IIOJieil 111!:fJOpMa

lll10HHOrO !JaCCl!Ba C aKTlilBHOll ,ll;lll!aMllKOli. 

ITocTpOel!Hble MaTeMaTJ,1qecKlle MO,ll;8Jlll, He 6y.zi;yq11 CJlllWKOM CJIOr.tllbl

Mll, ooecnequBaIOT a,Z{eKDaTHOe onucanue paCCMOTpe1111blX aa.zi;aq • 

2) Cos.n;aH, 11CCJ18,ll;OBaH 11 nporpaMMIIO peam130BaH aJirOpl1TM Tllna 

11BeTBei1 11 rpa1rnu 11 .n;JIH pemen11H 001I1ei1 aa.zi;aq11 1l1Vlll co c11e.n;yro1I1llMll 

oco6eHHOCTHM11: 

- CTpaTer1111 DeTBJiellllH - O,ll;HOCTOpOl!IIHII, 

- CTpaTerl1H BblOOpa nepeue11uo1,1 ,ll;JIH cJ/11KC8l\lll1 - MU!tCl1MaJII,HOe napalllll-

BaHlle ueJienotl qiymtu1111; 

- 1.leTO.n; pemeHllH sa.zi;aq JIII - KOl.!IlaltTIILIH ,lll30HCTl38HllblL1 CllMnJieKc-Me

TO.n;, II03BOJIHJ0lllllll cy~eCTBeHJIO yMel!I,WllTI, pasMepl!OCTll onTl!LlaJII,llblX 

Ta6Jil1U. 

ITpol'paMMa .n;JIH peme1111n o61I1el1! sa.zi;aq11 qUJin 0(1JopMJie11a no CTan.n;ap

TaM ,ll;Jlfl naKeTOB npllKJia,n;HblX nporpaMM ,ll;JIH 3BM e.n;1111oil CllCTeMbl .11 np11-

Hf!Ta rocy.n;apcTBeHHOli KOMllCClleli HPB no MaTooecneqeHll!O 3BM EC. 
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3) Coa~aH H TeopeTHqecKH OOOCHOBaH MeTO~ IlO.nytiemm ::$f)eK

THBHUX HHJll'.HHX oueHOK OilTID/laJll,HOro pememm: 3~atra 06 yn~OTHeHHH 

MYJll,THCITHCKOBOli CTPYitTypH, qTo MHOrOKpaTHO COKpamaeT Ko.mrqeCTBO 

aH~3HpyeMI,IX BapHaHTOB H ycKOplleT pemeHHe npli HCITO~b30Bamm a~

ropHTMOB KOM0HH8TOpHoro THIT8. 

Ha OCHOBe ITO.nytieHHHX pe3yJ11,T8TOB coa~aH H rrporpaMMHO pea.mr-

30BaH a.1II'OpHTM THna "BeTBeil H rpaHHU", o6ecrre~8BJIIIKll ::$f)eKTHBHOe 

pemeHHe cneUHam,HoH aa~atra lillJIII c 6om,moil paaMepHOCTbfil. IlpaKTH

qeckoe rrpHMeHeHHe MropnTMa ,l(JIH yn~OTHeHRI! MY~bTHCilHCKOBOli CTPYK

TypH Il03BOJIR~O 3Haql'[TeJl1,HO YMeHblilHTb BpeMJI IlOHCKa B MHOroypoBHe

BOli YlIIC. 

4) Ilo.nytieHO <p0pMaJrn30B8HHOe orrn:caHHe CTPYKTYPH c6a~8HCH

poBaHHOro npH3HaKOBOro ~epeBa, H8 OCHOBe KOTOporo C<p0PMYJIRPOB8-

Ha H pemeHa s~aqa ero orrTHMMbHoro CHHTeaa KaK s~aqa He.mrHett

Horo lUI. 

Pesy~bT8TH CHHTesa OilTHMMbHoro ~epeBa npaKTHqecKH HCilOJ11,-

30BaHH npH MamHHHOH pea.mr38UHH ~ecKpHilTOpHoro C~OBapll IB1C Olliill 

H MoryT OHTb HCITO~b30B8HH npH opraHH38IlHH IlOHCKOBHX MaCCHBOB, 

~JIil KOTOpHX MHHHMa~bH8JI Tpy~oeMKOCTb IlOHCKa ~OJD!CH8 coqeTaTbCH C 

He6o~nmHMH ~orro~TeJll,HHMH 3aTpaTaMH IT8MJITH. 

TipaKTHqecKHH aqqieKT OT BHe~peHRH ITO.nytieHHHX,Pe3y~nTaTOB B 

IB1C O:lliIH noKasaH B Ta6.mrue I. 
Peaym,T8TH pa60TH ~OM8~Ba.mrcn: Ha ceMHHape OT~e~a MaTe

M8THqecKOli o6pa60TKH aKcrrepHMeHTBJILHblX ~8HHHX Jia6opaTOplili BH'll!C

.mrTem,HOli TeXHHirn H 8BTOMaTH38UHH 06~e.nnHeHHOro HHCTHTyTa ~ep

HHX HCCJie~oBaHHH B r • .I{y6He, H8 ceMHHape ".I{HCKpeTHHe MO~e.mr B 

ACT" BU n U3mi AH CCCP, Ha ceMHHape ACT.Bl:ltraCJIHTem,HHX KOMIT~eK

coB q>BKYJ11,TeT8 BlltraCJIRTeJll,HOH MaTeMaTHKH H KH6epHeTHKH MI'Y, Ha 

ceMHHape Kaq>e~pu "Hcc~e~oBaHP..fl orrepaunfi" MaTeMaTHqecKoro ~BKYm,-
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TeTa COWmiCROrO yHHllepcIITeTa, Ha 3-eH BeceHHeH ROHWepeHlllffl E◊JI

rapCROrO MaTeMaTnqecRoro o6mecTna B,r. Eyprace (HPE) B 1974 r. 

Oc!!OJJHHe pe3ym,Taru .nnccepTau;irn orry6JIHROBaHH n cJie,n;yIOlltlDC 

pa6oTax: 

I. H.vl.HHeB, M.Jl.vlnaHqeB, n.r.MnTeB. "ED;IIH a~opIIT'bM 38 peIII8B8He 

Ha 3a,naqaTa Ha cMeceuo-ueJioqucJieHo onTHMHpaue, y,no6eu 38 Ma

illliHHa peaJIH38UWI", c6,"MaTeMaTRRa II M8TeMaTnqecRO o6pa30B8HIIe". 

)lORJ!8,lllI Ha III npoJieTHa ROHWepeHUWI EMJl Eyprac 74 r.vl3,n.EAH 

1975 r. 

2. M.,U.vlrnrnqeB, n.r.MHTeB, H.vl.HHeB. "Peamr38UWI MeTo,na "neTBeH 

II rpaHIIU" ,nJIH pememm o6meil: 3a,naqII ueJio~cJieHHOro nporpBMMlI

poBaHIDI~ lllBM R Ml>, i 3, 1976 r. 

3. ,Il.,Il.ApHay.noB, H.vl.HueB. "06 o,nHoM cnoco6e np~eHeHIDI qacTnqHo

ueJioqIIcJieHHoro JIIIHettHoro rrporpaw.mpoBaHIDI ,nJIH onTHMII3au;irn no

HcRa B ·MHoroypoBHeBoii IBIC". IlpenpnHT owrn PII-9770, 1976 

(uanpaMeHO B lK."IlporpaMMIIpOBaHIIe"). 

4. M.)l.vlBaHqeB, B.M.CyMapoROB, H.vl.HHen. "MeTo.n"BeTnett II rpaHHu" 

,ll;JJ.fl H8IIpaMe1rnoro CHHT838 8KOHOMHOH CTpyKTypll W8liJ!8 11
, rrperrpHHT 

owrn PII-9756 , ,nyona, 1976. 

5. M.,Il.vlBaHqeB, B.M.CyMapoKon, H.vl.HaeB. "KoM6HHaTopHHii 8H8JIH3 

c68JI8HClipOB8HHllX npH3H8KOBllX .nepeBbeB C rrepeMeHHllM p83MepoM 

IIyqita". IlperrpmrT owm PII-9777, ,Ily6Ha, 1976. 

PyKorrucb nocryn:ttna B ua.narenLCKHR or.nen 
17 RHBapn l977ro,na. 
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