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3qgarn aB!flerxsaqrril o6pa6otxn neore?pnqecftoi rr{oprqrn c
norosn Eil so&ilro! B HalntHmc trcc.le1oBaxrfif nptr npoerneoBaxxtr
r lexHoronn€cf,ol nolnoBoBre npoxsBoActm I xarrrH@tpoemtr (c14,o-,
eflaF I amoro6r.reclt o€]!il{, rlporsBoEcllE r1p6rx r garnareael). a

renrofi trpomreHHocrr. alrxnrai?ypar rcap?{rrparprn, lerccnc cBrsr f,
t.,q. Co4reHxoe coctorue ruileHepxol reoxetprr xapaf,"epxs]retct
rsreHenxolr nprpoAn ee EtoloB, nepexoAox o" rpqg,xqxorurx rp@tc-
crrx caoco6oa r rr{opnarproHnrr rorrrborepHEL. 0ro osnaqaet serery
neoreqxqecru o6temoe (rEnauor r rrorcpxHoc?en) rarera.mqecnrEr
roAerrDor r torcrergoe orcprpoaaHx€ c taroan roAcJtaor. [rcrnryl ra-
?erer.rn e0 All OOCP sarflrastcf, ficoreAoasxr,rer Aarotol npo6aeu npr-
reHxtetEno r raniHoctp@tq) c cepeAnHH 6o-x roAos. Peayartaru ot-
pareru o xonorp@x I I] . pynoBog@rx rexHrqecrfi rateprarax [ 2l .
?erarf,qecnrx c6oprorxa< []51 r ptrge clatclrns rolopu onrerrr [6-
16]. Ilparoxqecrcr notxai 6n6rnorpafirr sapy6ernu pa6or no IgrE n.
Br,DfimrDxo ir.esrcr e [I'/].

ns o6qo[ rqrc6aenr rorrlo Btg,eJtltlb H@f,orbno carocroat€.[bHDtr!
xo?t n cBr3aHHra( reqny codot rcr: rcAert{poBarfle ftPxBrE n no*pr-
Hocten, peoeHxe nHrenepro-neorErpxq€cmr( gq,qaq, noAFoloBra xr{op-
raqr{n AIe mcqpoxsFA€lolt noEpxH@le, He e!&tr&( c tlII, flS}rBrx-
sar$r r?adx€crcn nt{optqfx r nporparxHoe o6ecneqerqe pacqeroa.

Qgm rs Etx 1ocraroruo nogpo6no ocEqeHH B ,rr?epe?ype r laD?en
sAccb o63opno. IIo g1l1rF[ xr€Dlcf, rry96eaur Eo'eqprD rH nonu?a/aGi
BOCnortil.lb.
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$I. Bonpocu roAcrtrpoEaflf, rpttet[. r tromFnocrel

f,atcratnqecul amapa" ,qnlf, rogclrpoBsrlt crortru r1)rBE( r
troasprrocscl Aara ltqprr cuaftr-t[yrroUt.B panax e"on ?eopu qlr-
BHn OIIlCHEadlct rmop{54anltmtr HasBa}IHlIu FB{roP-cE.[a}lurt
f(o) = vr(u) in + v"(u) ?. + vr(u)1,,romorcr!H rorrolrn Yr(u) ,
Yr(u), Tr(u) cytr ciuafrr4:nqlr napareq)a uf Esrcnrpnoci Ha

otppsrG [u,b]r c cetrol au: a = ot (E. < ...<,h = u .

Har6oree lmotpe6rrcrblrn Ecr"op4naahr c Eomonertlarr B qge
BotrxxorrralEnu cnaalht-{yxngtr o6pasy0rDic rrmtfirc morcctaa. Ry-
6xtpcme Bcmop4maftttr Haoopr trpocro Y+Eralhur.O0r roryl 6mr
ABld rraccoB: rrracca cr (sporloau Y+ruaior) r v4trraiu Eltcca
ca [3r5]. Hepegro yflotpc6rmlcr n n€lrHefrGte DE op4ruefrfl. Ha-
qpncpr ?aroro PoAa Bai"op4rualH c HcqPG[rHEol EraicttHol r ry-
aooro-rrqlxrpruot qnnsrlot (:racc cl) qplnrorcr B.A.trcycor [216].

llorlnnoctr onncuBolci Frtop4aratror ;1qF ncpcnmstr
fl(u,v) = rr(o,v)l. + ro(urv)Br+rr(urv)i, c Eortroncrtterl t-(u,v)r
rr(u,v), lr(urv) o esa-awcr csratr4yrnguu B rrpfroJ[orlxot
o6ruu Q naParctpoB urT c cctrol A = Art tC Av: o=lr( v.(...
...( yx = <1 . [lal60rDorl saEr"rrpcirl rltlrtp4 rrlrqlcreErDr ry6n -
rrcBc rrrop+tuainr gDlD( ncpcrcxlru' lotqprF HaSopr l+gralral.
IIr

Ilo cparorm c .qp]rtur ra?crr[rpcnu rorcq)ytoFrdrtctrorD-
sy€rrr{ IUri omcatnt ctorlu naontlrtocm {opr [I?]rcnratal o6-
rqAE?r no remgcl rcpcr qfif, B@ Ilpof,ryq6c?Ea[, a rrcErc:
.[]^@ltr anq)orc[arrury cmt,lEnr qPoctotot pcurcaEr ra 9fl
no.[] ulru]rr Ba ru ocxon e.[rsprtroBr ]naacpclrbuocttor nosmtaqol
nctroJrbsortD o8lor r tc rc al[rporcxrarsorufire noHctpylgllr .qlf,t pas-
rtuilil nGorcrtllrtcmx o6tctrloB.

Bcqleqelqecr B rqrartmc sq[,ac ra?cra!f,treroro t q[crrlroBe-
Hrf, KprBu n norpr(roctel no E cog,Gpate ronro o!t(tc"! r ogg)r.y
n3 cJtelyl)w 4LoD: aqlaq rqn6rrrcEBono olucafllr rcorcqrrllleE
o6Erroa, t|tuil ;xlotrDlrdrr r gllatt mrapoE.

I. 3qqaru troprFo qAr coc?o*! B Euoll,ctilr Arr tq[amofr
ryrml f = ?(u) , asu < b, V.-curaflnar oilcnaalcno f,prBlD c !Pc-
6ylnll rqx6nrrcmrcr. 0lo eqgara lHtcpnorrI[ir c sqlaElol ?otEl@?DD

6 . Ora sar.Dqacfcr B Haroq[cHxi cetn ar x v4nratxA, JtAoE G?-
BopDqQm yeloEffr

i{u.) =i., L=L,2,...1[1 (1)
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r 1f{")-it")l s e.AJIg me{ ue[a,b]. [Ipr noctpoemar BcKTop-
cnacfrrcs rtracca C' go6aum?cr yeJroME Ha trpor{sBoAHr€

f(u.) = ir(ur), l=!,2,..,,![. (z)

.$e no,ryrermt v-cruaiHa rrlacca ca goctaro.nro xclloJtbgoBrtb pa-
EHcrBa (2) totrro npu i=l,N t{JIr Lpyme rpaHr,rtrnbp ycto*tf,rB tor
wrcre Jrcrlor{r fiepfloAtrutocrlt v-cruailna B cJIWae BarnH]r.TtD( q)xB[!(.
Penexre aqgaw cBonlrr€s r Eal(orig,eHtm rpex cxaJrq)xu Qyrrolrlt onxo-
ro aprFreHsa v*(u) Jo(u) , vo(u) LI-6J.

lbJE,xrur ronpocoir fiBrrfierrcfi nu6op naror h.=o,*r- r. ceTru{ au.
3g,ecr aoaxmHH I,Ba npr. Ogrn cocror/rT B [c[oJrbsoBarr{fi oqeHor tlo-
rpem{ocm r{H:lepnoJrnrrr{ BrAa lft")-i(u) 1 s c(i)u!, rse cti) - Oyn-
rg$oHa,r, ur s u Sur*r.lllary cetstor apuxroBa V+,naafina Haxo[mefl

na yc.ronuil c(i)irls e r, cJreAoBareJrbHo, aeBrrc*T on raqecrBa oqe-
uor I I] . Apynoilr 6oJtee rpyn,oeMro{fi n]mb r,rcnoJrbs}res oqenry rorEno
B rarreclrBe oplenTr{pa; oKoHqarerbHult rl6op uarroB ocJAecrBlaelcr B

pes)Drbrare HenocpeAcrBernofi npoeeprcr ycJroBuf, lu(u)-r(u) I s e Ha

6olee r.1crofi cerr€, HereJltt au.
Ilpr6arxenne no BetrA.-Hoctr{, sqgam{o fi nemop -ftyttxIg{efi ABlrx nepe-

ueHHED( i = i(u,v), ',,I-{n[arxo[! cocfortr I Hnxo\qermn rpex craJr4pxbD(

lrnTep[orrf,r1,ro]trtror i:rurafrHoB,u,B]( nepe[exnbD( tl*(u,v), Wr(u,v), fr(u,
v ). Iloe.lregnue Ha(ogf,len nyreu perueHxfi o[HoMepHbD( ianaq [Ir5].
He rqrgcraufier rpJpHocrn noct?oenlre paBroMepnofi cerrcr a = aux\ ,

o6ecueua aanqefi aqgarilr]4o roqHocrb. Ha<orgeruae i{epaBxorepHtfi ceror
ocJtofitrlercf, Teu, rrro rnarfi, Ha[pnMep, no nepeuenxof, u 6yq1a pas -
H$fi q)tl pasnu( snalrexrm( v. ilpamnuccrn rlpl.D(o.q]rrcg nogcrr]rrbrBarb

orrepegnof, Eat hr Ha HeeEoJIbEtx rapamepnED( rwfituff r = vi r ar6-
parb tlg HrD( Har{MeHbrlee.

2. B eqgauar Boccranoaremrn rpe6yerca Harrn xpxB],D rro HCKo -
ropoi Helorxof, un(popr,rarprrr o He;. flxorpa eta r.rx{opraqnf, .qocreroqHa
A.llt noctpoeHxf, ,rHTepnoJrrq,Eoxnoro BerTop-crrraf,ra. B ruymo( eJrJ la.E(,
KoFAa saf,aHu ilr,or r, 6utr r.olrer, HarlpaBlteHr,rc racalearxoil B roq-
Eax, qprxo1ttTcs Haxo,qrrb sHatrr.Er npousaoAnofi il1 npr6.urrexxo.Ha-
rogell, ecrl{ gEia}IH ToJIbKo snatrrtlf, i. , ro rpe6yerca att6paru tra-
paracrprcaqno, T.e. Baflarb ararreHut ur.B arrx trou(ax. 0r sn6opa
flepaxeq)r{Baqrn BaBf,crT EaqecrBenHErfi raDarTep fioBeAennf, cIrnafixosol
xpraoil [3rI7]. Kar npaarulo, xopoure pes)rJrbrarbr non1rq&Tcr trp, Bu-
6ope a raqec?Be [apaxerpa cynuapxoil ,rUI]tHH xopA, coegr{Hmrytx Bancj'-
HrE aoqnr. B elnx sa[aqax Hef,otr,pemno rpe6onaru sar,arrnlm routoc?r.
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rq)u6nxfeHrr, Ho BnorHc wccteH BoIIpoc o fioq)cEl{ocax BoccraHoB.[c -
Hl/rfi r(plrBED( oIIp€Aa,ICHHOTO EJracCa maflroCf}t x Ha HCFO }IHeetcf, o|lE0t

[3,5].
3qg,aua BoccraHoaJleHilf, ycroruflercf, 

'ecJll,t 
t{cxogHble AaHHHe SqAa-

HH C Ourn6Karrt,l.B 9TOU CrJrqAe npnMeHfercf, t{HTepflonnpoBafl[e co cFna-
,[xBaHr{eM.EoJrbtrr{HcTBo MeToAoB peEeHr,rs no.q,o6Hbrx 3a{arr ocHoBaHo Ha

SkcrpeMaJIbHoM cBoEcrBe [Htepnonn4{oHHbrx v-crurarHoB }ulacca c2,Ko-
TOpOe cocrorr B roLr trto cpc8r Bca( rlmapnorrllroB 6 = fi(u) rfl,oa-
JreTBoprorsfx ycrroBHan (t) ur JcJloanru (2) npn i =1 ,tr coElecTHo c
(I), nm )rcJroBufi ncpno.u,t{qHoclrnr v4rulailn irunl{xxote}€T QyHIsuo -
HaJI 

b
r(A = ftA't"ll'a,,

Ec.lrr npn orox nsBcctl *rr*o fiorpcrnHocrr 6r rdcxoAH.rx ,!o-
qer il. lo rqsrcfi xnnnrF. tyn@lonana r(A) Epr orp&Hnqerilm(

1ft",il{l s 6r, i = 1,z,...g.3qAarre pacnqAaercs Ha rpr aHUtoFHtr-

Hrr 3q[,ata{ oqpeAarlcttr{r crartprDD( fyxqn v*(u) , v"(u), Vr(u),
ecm ol?axltpHxf, l6artcfi BBccln noroxnoHen'mo. Hx poctuc ue[o.qor
conprr*{Hro( r'pqgttc]troB n ueroAoM urpafioa paccxorpcHo B [IerI5].

B ca1ruae, Korga EJrxrBna norpcuHoctllt Hc i{gBcctHar V*ruakll
BocctaHaBIIxBe[qlI KpIByIrr }lqdrct n]tlcr peEeHxt 3qAa6r llxHxr{usaqr{r

Qynngrona.ne

N
r1(A = r(6) + 

^'1., 

,.t?. - rili
3gcr naanrai rpJEHoctE oerJrq.rtrcf, B Haxo![cHxrr r:aparcapoB cnaa-
frBrHxfi y,. PcnoreEqryn Ha 3.!or ctGT raorno xaf,tn a [Ir2r?rI5rI8].

llprucrcmrc otxx cnoco6oB .qtri crrlamBanRf, noBellxuoelcl no sHa-
rrHxr{ {r"rot" 6u r sqgamrrt Ha IrPano]monbnon cctte a, B o6qer
cJr)^{ao sadlammarno. Ha rQamrre o6mno nocJreAoBaleJrbHo cFJrsfr{-
B&tcr Aaxntt qgonb EoqP[t{HatHEx trnrgi: cHeqara lr = v, r J = 1r2,...
...11d I a Satel nOJIJ I?IIHEIE SHatGlll,tt - qAorb Jtt{HrlR u= ur, i = 1r
2,...,1{. [sse"Ho [I]r tno ta[at npoqcnJ(pn oItBnMJIe]:THa Haxo(Ae -
HrD i.crurallHar rrHxrf,srpJmqcno HcRotopuil QJ/trrc+ronar.

Mence nonyarrpHu uG?o.u,H JIoraJIbHoro clrJlmBaHnfir ocHoBaHHue He

{opuFar norarbnotr annporernaqrr qdntrcrrr{ cruafiHaro{ rnacca c2.
lle ,,rx trpxrcxcHrf, HJilHo BEc?x .qorroJlHxae,IEntr ysrtl ur cetrq \

?o



c HQMcpaxx L = -2,-1 ,O,N+1 ,N+2,N+.3 tramcr HarlpHtacpr rllo h-z = ...
... = h.r, \-t =...= \*.. Ha pacunpem{ofl ceaKe flocfpor{tb B.cnaafi-
HEr x r{€pes Hrx qpeAcraBHTb v{nrahr. Eno sHaqeHxa a ysaax 6125m

f{u.) = t.-.8.-r(*.)*u',a,(u.)+8,.rB.*.,(*.) , i=1 ,2 ,. . .,N. (3)

3qqaaarcr sHaqerxorr b+t B sar{cr{uocrlt or sHatersan {-p ,. . . ,{*p,
noJIJ {aeM Te idJrn nnrc Qopuyabr crnarrBaHr{f,.

Tax. rppry:rH1 TouHlE ra acmop{yrn$m( c romoHentexr{Hono-
tuleHailx nepeol clrencHlt, norJ {&tcfi, ecJlt{

i" = ii -;fo,t; -i1* 
h.-+' i; ) ,

. 
br-hr-r 

;
3

(ifi-ii-, .P;,r-,l2\-.*h-.
gqe i1 - roncuropa3Hoc?HDr? amrportcf,Mars{r npon3BoAHtD(.hdop 8o n

(*. oiae,acr cryqatc f(rr)=io, ft5l={, . 0opryau (3) oclqecrurn-

Dr cFrars{Bam{e no nrm{ Toqnar c nonpaBnarx nopinra o(ha). Oor yn-
pol{&Tcf,r €CJu h.=b=qqn66, l{ ,!OIEa r{rICCM CruIa^[g,lBaHtte nO TPeM TOq-
ran [I].

B Ii] nprscgenu QopxylrH)totrrtc Ha rororotuexa:( rpc"Eci cncncHil
npr pa*Duepnol cctrc. &yuf c rcparaorcpxon ccrnoil onrcax llrpo-
[Irtrr€Hno B.n. [5]. On oclqpctBnmr crurmraaxnc Iro nrar roqrex c
norq)aBrafl nopqra o(hr) .

JIo ral ruoc cnrarx{ BaHxe [prxoAttct rq)rncHttl rlo Fo tq)asno, kont-
ppnrpyr BEnoJrHeHnc yeroEori lf(ur)-?!l s 6r (ccan o. eqgamr).llpo-
qecc ocraHaBrlrBa!.rcf,, norga o€pcgHof, Ear He Aact cJn[cclrHnux x3-
lreHcrorfi. Tonga f-cnraEt c nor1nrcHHrux Ha rrocJrcAncll Earc gHaqcHr-

tur b'. r 61ger pe[rcHxcrl sqgaot.
Oopryau Jrora,rrHono curfirBanra aerro o6o6qa)tct Ha cr1 ra, no-

Flrxl(ocrci c AaHHbr& Ha lrparoyForbHofr cetrc. Irre erono r-cnaaln
qpeAcraurf,ercf, €pes B,cruaftu II]. 3nacmR r+nnafrra e l6rax
u,,v, 616yl

i[(u.,v,,) = ,:l:, .ji].. t.,r.(u.)n,(v,).

,?l

;o
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b t

* = ifi,(*r=ifr

l, 1= 2,3,...,[-1 (4)



Beroopmr noeQ{mrgrermu f.. noActorfuBaDrcf, B ABr Eara. Ha ncpnou
no Qopnylran rrna (4) BbrtrxcJlrDfrcf, rqnrcrytoqHE EJtt,r.orHbr 6.(vr) '

6r.i'r{"r) , k = 0 ,1 ,. .. ,N+1 , i=1 ,2 r...,x. Ha Elopor
J+1

E
l=J-t

lllana

llo srmu sHaqeHxflM c noiro@o aHaronoE^(oprya (4), genxcamtu otHo-
c!,,lreJrbHo BCJIHu{H d.(vr) r EurotctrtGr t r, k = olr...rf,+tr, I - 0,
1,...,I'l+1 .

Han6oace cJronrurfi cxryaqri mgxtrReatr rorTta snalDHxt FrtopoB
t, ** ,2,... ilr, aanaru Ha Hcperlrlr[lnoi ccrlia B IlJlocroclr napa-
MelpoB u,v. B glox cn1rrrae cnaqaJla Bm.qrrcfi ponyntpnrf, cctlf,r a .
3arcx a rarAoi o6lacrn Q,r, [rr-r,ur*r] r[o5_.,r,*rJ no AaHH[ra

{, non"*., I otot npmroynoJrbrrr, onpcgcanirdn iiforcpbil armpor-
cruarrr. Taronrm ro,lcr 6E[b, Hanpxtrcp, noaepxHoc?E mopono noptfl-
Ka, non)ruarxar no MctoAy Harirenbmlfx KBq!,paBoB. Ee sHarGtorc B totl-
re (ur,v.) nprnur.lae'rcr B KarDcrrc Rcxog,Hono. Ilocae stono pactGrbr
fipor38oAf,Tcf,, EaK onl{caHo BEtrlC.

3. ftalxi Txn sqg,aq - oro FexcprpoBaHxc KpxBEn H noBelxHoc -
tcft. lls uHorecrBa sqqaq rlpocntrpomffifi t?]trHo BqeJrt,tlb rarrc+rr6o
o6qrc, Hc saorc@re ot ron(pcfHof, [peArcttrofi o6.nacrn. Iletoxy or-
Merrra lorbEo nprrl$rmaJrbrryD msxotHoctb llp!ilcHcEi{f, cEranHoB grt
peocHxfr nogo6rur sqAaq. Ona caagana c rof, oco6clrHocllbD cuailnoa,
q.ro rslreHerxc o.q,Hono eFo EooQ[mlne[ITa BcAe! r( ,onaJlbHouy rgxGHc-
mm o6terta. .[,na epruloau v-cn alt{oB rr1gufl 699([0nqncrm BJrrf,c!
tonbKo Ha ABa coccAHrx eEEa. l,lsrlcHerflc rosrmnlsrcma Y-cnraftia
Elacca c', qpegcrauleHHono qGpc3 B+naafru, BbMBac/r rgraeHexlle
qerryrx coceAHrx eno srHbca. Orpccrttoctb n3xtrclnr crurarh{a npn

EapbnpoBaflur oAHono rs cro rosfiflrqpmog (cootr"csB],Dtqcl!, Hanpx-
Mepr lBJly ur cerKr ar) roEto cAcJr$b raK yrcAHo raJtor, ccrr K

celre go6aantb AonoJrH[?cJrbHBc ]BrH B cootptcrByDqrc otpac?Roctr
y3Jra ur: no oAHor.y crpaBr l{ c.lcBr ot ur .q.8r oprf,aoBa cmaftra n

no ABa - gar B"cruleira.
Ilpoqc11rpu norcra pcocHrl aqlatr npocrltpoBrt{f,r fpttBlr( n no-

Bcpxxocrlc i rpqActe Blrt co6oi nporlccc trocrcAo lrlrrJrlnono upn6.urrc-
Hxa I pculxs],Dtctr ltrr qpeilIOr D xtlltpaFl|lilrol trlIrrIO - pclt(rc
AnaJrona. Pasrrotre acnc tclH npoqGccr ncHcpq)o aeHxr naorcqrrqcc rx
o6tcrttoB o[palcxu a II?].
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$ 2. tlncacmroe peuerrre seAeq HmkexapHot rreorcfpun

Har omreqalocb Bbute I ocHo By fi rif,cH6pno-Ko:{c'rpytrTopcm[x pec tre-

TO B COCTaB'rmlD rcOHGTpr{qeC EOe ilOAen}tpo iAH}re x rCOrGTpnqeC }i}{e pail-
(Etbl, T.e. pcrreHr{e pasnoo6pasaD( sEAaq ariulrrtttpcEof, r :in{Qepea -
qxarbHofi reouefpril. !{x uolo'lo ori{ecrrt !{ !€Tqpeu rpj',r:na-ra: a) suqr-
crrerMe xapaKrepHcTHr( rQHmfi !{ noBepxHocrH; 6l oilpeAerei{He KpaT -
traftlerrc pacctcrHrr; !.e-e.qy reouetpuqocKHnu o6tertar,r; s\ onpeAeae.
Hrg nepeceqeHil, Feonerpfiqecft]f]c o6rertoa; rr ]^ctdi9 ,reo6paxenxl

noBepxnocrefi Ha nnocKoctbi g'f au.evulreaqna rpafitueerofi xnQopna -
qxfi.

I. Bu.gacnerure toqex crraiHoamt Hpr{BbD( x noBepxHocrell coerorr
B Bh'ro(cJleHrr gHar€lrl{i v-cl?.lefiHoB r w{rlrafiHoB tr Hx ilpor{SmnHbtx

15]. KacareJrhHbre? HopraJlllr (pnBr.t3i"rrit rostffirrqrenru KlqpparlqHHx

Qopu u r.n. noActs{rnB&?cr no ,{seecrHHrr @puyaar. Pacqet AIHH A:rrr
ruoqaflen nJlocxlrx o6aacrei g odaactefi Ha noBepxHoctr.t, o6teuoB tej:
oc Jnqec T B,Ifi eTc a rr{c.re HHH| flHterpnpo BaHI{eu.

2. KpaluaiEee paccfo,{Hl,re D(c1 ,cz) Me)rAy I\B-vlrr reoMetpn'qec -
rmor o6retrarm a, fi c. ortpe.c.erfretct Kar ufiHttM&lbHoe eBRJI(goBc

paccrorHr{e Mer(.qy ToqKaMr4 o!fir o6tertoe D ,. rdD lf.-ill I h
i, e cr, lra€c.' '

xapaKl€pr{3yeT lrx B3eflD{Hoe pacnoJrofemre. .0Ir HerotoPEfi nap o6ter-
IoBr HAITpnMep, TOr.rKr,l t{ npflMofi, nJiocr(ocri.t r c(epu x T.A. pecclof -
Hxe D(cn,c.) Bhpaf,aetct I trHof, Bx,tle qqpes riapaxerpbr strx o6tex-
tot. Ecau re c, ,lut c2 ecrb rq)nratr rJIn noDepxHocrb, nprxoAnrcs
qlr6erarr K npoqeA)rpe rrrcrerctoi rxHxr.xgaqfiH QyHtc.gar D Ha [Horecf-
Be torrer o6tenros 

", 
t c.. C etof, qeJIbD fipxxeHrEtcf, rogttfur.1rpo.

rarcrbrf, r*erog Htotona [5]r o6nacrb cxo.qrflocrtlt Kotoporo urpe o6uu -
Hono ueroAa Htotona.

3. Epatrraflnee pacctorHlte rcr145/ AB),xfi nepecel(ar[uraxcr neorer-
pt{tEcrqnx o6lerraxl{ paBHo HyrrD. lloetoxy loqftx nepeceqeHxr eTlo(
o6terroa Hexogf,rcr KaB towo{ H1raerbo( rrn[rayuor Qynnrnr paccrofiflt
o(c, ,c. ) [5 ].

4. IIpn qpoxsmgctrc o6urllort ,rerarerbHtx atmape?oB 11 cJAoD

HJ'EIO H$(OAl{tb,coolBetctE{e ) lacrlcr nolqpxHoclu yqacfEy Ha llroc -
EOC.m C reu, ttro6H re [ocrenHero tlJmert neoopxsr$l flo.r]^orrb 4e6y-
erbrR Wstott noDspxHocm. Ecrr{ flolepxHocrb .lrr€io?ar i(u,v) .
- i(u). vi(u) x let?opu i,(ot , i(") n i'(o) -*rsHapHH rpr *ex
u e [a,b],to raral noBepxHocrb 6yget pasrptuaaplcr. lllmer ra -
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ru6amir oHa !{o[e? 6ilab HaroreHa Ha rut@nocab e corq)aHerflex .qJrI{H

rlrHHR H yn o!. Taxlo o6aacm n- "cootBelcrBynq/D yqactry noBepxno-
crx i(u,v)rB aexHrne HasHEaDr p a s B e p a r o fi. Ecan pas-
BepTKy paccxaapHBarb otHocn,reJrbHo tex fe trapa[etpoBu,v, To ee
napaMeTpnssrlxf,

i'(u,v) = i(l.) * vil.) (5)

onpeAeJrrelcn Be*ropanx i'(o), d"(o) , i(r) , ir(u).
Eeln noaepxHocrb HepasBepfgB{llqaficf,, rpo llaroe oto6paxemre

Hemsuor(Ho. Tar, gat rrHeltt{atoil noBepfioctr{ Morto Bsmb orc6pa -
retore (5), r{cnorbsyr Buecro Bef,ropa l'(u) eno npoers@ I;t"t
Ha racaTeJtbHyD nlocxocrb K noBqpxHoegn. B grot( cJlJrtrae AJII nony -
veut rpe6yrex)no KJ,eEa noBepxHocru n3mex nsnr6aHrrf, fipttAercr ocy-
qecaBi,r[b gdopxaqnn pac?f,remrfi. 3xamre nepa6o( REqgpartrtnrto( Qopr
r(?) (? - egrrurnrrfi ftacareJrbrril Enrop K noepxHocm) noaepxHoc-
[n I ee o6pasa [osBoJlter BHID{cJIHSb 9Tta ge{opuerf1, tr HxeHHo:

n(u,v,?l : /r-f - /r*lTnpr ua.,rro( vli;(u) i'1,.) 1 1i;tu)- npo-
exqxf, lt(u) xa HopuaJrb r noaqlxnocmr) n ecfb [arrar noprgra

o(v'(i;) 211i. )2) .

Iloaepxaocrn 6oaee caoxroh (opuu 6y4eu annporcryrpoBarb ln-
Helharofi noBepxxocrbD c nonpaBron: i(u,v)=6(u)+vi(u) 1 4r(v)ir(u) ,

"g" 
ir{r) t i("), no{rperHexy cruaar li:(u) I ua.noil Fartsnof,. B

olo6paxexnn (c) cnpaaa go6auraer semopJftyHrole ,(v)r,r(u)r ro-
ropaa 636er xaparrepr,r3oBa'rb orrrrwe oto6parerut or trono, Koropoe
?rl!ee'r uecro gla nuneiuarofi noEepxHocfia. BoauoxHHf, Bapnam - olro
t.{r) I f,{r), lti(u) | = 1f,r(u)1 , rge 1'r, - rpoep[r' Bexrope
I1(u, Ha r(ecaTeJIbHyD ruIoetroe?b r nRnefrtntoil noaql:orocfl. IIpr

lli(u) | = o((lj) "/(l') t) g,e{opno'r.n (tenepr y:re x crarrf, r{ pac-

rrmerurr) ocranrrcr Ma,rrilr nopfiqne o1v'?({)'/lf')'). Xorr noplgox
.qeQopuaryrfi He Menrercn, Ho trx a6corEtnne gHatprflr ga cre! BBe.q,e-

lgr wreHa 4(v)f,r(u) Jrflaetcfi cgerraab MeHbEe.

5. tttclemoe MoAeJrr{poaaHr{e Heo6xogrxo AJtn msyaJrr{sarprx neo-
ue,t?n!€clo{x o6textoa a yelpoficraax uannmrof, rpa$nrr. B [?] ney -
cou B.A. 6rua paccxor?exa sqAaqa BmsyaJrr{saqllx urrp]txoarr rso6pa-
xemil rpexrepnu o6temoa. Aanopnn rlpen]reuat'prBae.l nocrpoeHxe
xeaaercf npoenp{x (rqAlnt c JrAareHxe[ Heurgrt&o( arrul r o6pncoB-
Koi oqepta rc.ra. fomg m@praIgr ocJ@clBrlrncr na rp@nocrpot{-
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!e,tb lt oJIeIfrpoHHO-I]ttEB)40 lpy{ky. [IognOcAegooateJlbH@Tb ftqApoB,
coorxlrc.lrynqaf, nepe!.eqeHr.tro reJra B qpocrpaHcrBe, @rorpa{rnpoaa-
rlacb c grq)aHa n rfun:rpoaa.lacb B Bttge KrHoqparuu.

B [8] a pasErrti{e etto( rg,efl 6b!t npeAJroreH aJrFop]rru qxcJrex-
HOrO CrtH:!63a IDOHOBE( rSO6paxemril SpexuepHE( o6remoa. Buaog nsc-
6paremtft ocyqecrBnf,rcr Ha reJreoEpaner pacrp Koropori,o cogepriaJl no-
pngna 106 aJIeueHToB paanoreHnft. llptr Busya,rrrsaqxl{ cqeHbr cpegHefi
cJrofHocfl,r BbrtrtcJreHle SHaqeHufi fipKocfl{ r{ qBe?a oAHoro sfleveHra
pacrpa rpe6yer orolo I0' aprqnernvecrcrx onepatg{ft. fua noayrenna
ftr{Honpauu Ar{Haul.lqecKrx npoqeccos B,neJIeB[3r{oHHou c,ra}IAapTe qacTo-

rH r(qApoa 9BM goarna BHnoJrHrrb I0 11 onepaqrfl B cet)fi,qy.Bxcrpogefi-
ctane larono nop4[ra rorel 6ult AocrxrH]^ro rorrbr(o Ha ocHole fla-
parrerbHon opraHl,tsel+{x rElt[icne}o{n.

$ 3. Pacqer rpaerropm rHcrpyrenTa npta Eocnpo]rsEegeHxrt
cJrofHE( IroEpxHocaefl ra ctarrac c tllxl

Ilognorcara ynpaumpn qponparflH .q;rf, craxroB c {U aulornr-
e,rct B Aaa erana.Ha nepEx otane peccqrtuBae,rcf, {paersoptlf, ,qBrre-
Hnf, xnc"plfleHta orHocrletbno .q,€?arx. Ha atopor orafle nepereqeHrs
nrcq)yueHra B llpoceaflctr noopgnHat Aetaril rpeo6paslalcf, I nepe-
!{eqeHxe paSotro< opnaHoB craHKa, ?.e. onpeAerrletcs tpstmoprfi B

rpoclpaHc"E EoopAxHa! ctanra. 3ateu sta q)aerlopr{r rpn6arraetcr
c sqganxoil toqHocabD {txnsro;atrnoi aaanctnoc?Dtrr EoTop],D pearx -
3]rBt roHnperHoe ycq)oictBo rPoq)aurHoro Jmpa8JreHrfi ctaHKor. {aqe
Beno 3[o r]rcoltrtodrnHerHafi gaBrlclr.ocrb. 0cranoarurce xa HetolopHx
l{oreHTax ltepBorio ns yr838ruG0( o?erroB.

I. Ieouetprrpc tore ecnemu {opuoo6paao aarur Qpesepo aarcrex..[,ror-
relo{e Qpesu B rlporlocce Bocnponsit1enm Aerarr cEJIqAETBa€tcf, f,g
gpa'IeHxt Qpesu Borelrr ee ocr Q r nepancqem{r calrcl ocr r fipocr-
pancrE. Ilepene@rrre ocx EeFAa rorHo qpqAclarrtE rar ArtreHxe
Earol+tx6o ee !oqr[ P n nolopot HarlpaB[Dqero aemopa { ocr a
oEoJro eaoi 80tl(x. IIpr EpsqeE[n Qpesu rrPyr nenogmrrot ocr,r e
perlrutar rporre ee sy6a o6paspt noB€grnoctE 4lrtrFHnf, I r Eo?op],D

a g,arrneiuer 6yg,cu HasHBaaD p a 6 o u c I n o B e p x H o
r b D 0 p e s u, wrx npocto noBalrxqocrtD Q1rsu.

B12,ex ncxognrb xs cJreAJ,Dqp[ mnotesH: ! npoqecce o6pa6orm a

rarlltd roreHt t[}€pril pdouar noBellxHoclb olrsu cret BHyr?elcrel
lot(Icon corprracaeaca c noBepxHoclDD A€taJIn laf,, !t!o toqRa corll)tl -
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r(ocHoBeHHf, aB[ReTCf, eA]rHctBeHHOfi O6qefi totfiofi AetaJr]r l{ (pe3H. B

qacTHou cnyqae BosMOr,HO COnpnROCHOBeHXe q!,OJIb qeIOrO OtpeSfta 06 -
paSyoqef, noBepxHocTr.r F . Ha ocHoBaHHr,r oTcfr rrnoTesB Knr[on lloqEe
i(u,vt , (r,v) € Q,o6pa6atuaaeuofi noDeprtrocax G roftto conocrarrtb
noJroxeHr{e ifueeu, o[peAeJrnB teu ca!rbr!{ e o6,racrn o aemop-Qynto1rn
,- = p-(u,v) u d = d(.,vlOru 3qA@r nororem{e roqmr P (s AarrrHeil-
ueM ee 6l4,eu naeuaatr p a c q e tr H o I B o q ft o i $pesu )

H HanpaBJreHlle ocl{ Q Qpesu. YcraHoerem{oe Tami, o6p&ot cooTDa! -
ctBreHa3oBeu cBfi3bD HHcTpyIeHEa c .qeTa-
Jlbo.

Paccuorpnn Heftoropoe noJroreHne QpesH {f(ut ryt) , d(u', v') } ,
oqpegeJreHHoe sqAam{on eBEsED c Aet€urDo. Ee pa6orrar fioBq)rHocrt B

oKpectlHocrl{ roqru cort1lrrocrroBcHxs i( u',v') annporcmorplret no s€1rx-
Hocrb G AeraJllt. 06ogxatou trepee il"(ut,vt) uaRernaJIDHo BoguorHbil

Ara.iderp Kpyne c qeHrpoM B TotrEe (u',v') o6aacmr Q , B [peAerrax
r(oropono noq)eEHocab ar[lporcrlar$fl{ r€ npeBocxoguT snar{eHlrfi e > O.

$aemopra LBxrenrf, {peau c ytletor aqgarnroi cBrE c ,!,eraJIbD sam-
culae.rcr D Bx.q,e coorgonprori: i(t) = i(u(t),v(t)) , d(t) = t(o(t) ,

v(t)), t e[o't]rro,lopHe onpeAe.rf,m noJloaeHre r[pesu a npoctParcrBe

v D saEretrroctlr o" lperenr t.0yr{-
Eqln u = u(t) r t = v(t) sq[aDr
HeIO?Op],D ,r}[m I r o6.nactn O

r coGa€acrrnxo rer{EyD t o

- il(u(t) f(t))na nolepxnocrr Ae-
8aJ[,rr tBn0qmat Eeouerpf,qgcrm
u@tora 8oqef, colQrBocEoEHif, c
pa6orcft rorcpxnoerlD {pcsu. ns
ragoi aoqlor rruun I rar r.g

t)'
-xtr

t
d

pnc. 2 rlcn8ps rtpololer of,plmrcct6 Aua-
rrctpor a"(u(t),v(t) ) . 0rq6a@rc

cerercsm o"ro( orp],rnocfeft 6- n g+ orparnrflED! HcE)ropJD floJro-
cy a o6aacnr O , coAcprar0D rirD g .l{s onpegeaeHxa EerrqElD! de
creI,J,Rlr rtto [,Eerailcr fuesu no t?acf,ropmi olrqeoqei rnmr I r
DcIIpoXgBOAtllCi nOtOCa nolqnHoCfil G C totErOCtDD ee COOTBOItS-

Blm@i noJt@e II. Tanc not@H Ha noEelxH@mr o6urnrc HasrHrrDt!
crporar[. Cl4ecraenrnnr nepererporr o6pa6omr aBJtaercf, l[ n p r -
Ha crpom.lloaocy 6ygexxaauaarr norocofl Bocn-
po r, 3 B e.q e H H R (prc.I).

2. Pacqer rpaerroplrr Qpesu. IIo r{aBecrHof, noBepx}tocrr Ae-
rarl[ il = i(u,v), (u,v) e O, H sqAeHHoR neoxerprn rfpesu B pa$Kax
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r@Hrpanro( cooratueHnn orHocr,r?eJrbno c!f,sr fttesu c AetaJrh tpc6pt-
ct paccruta[b nep?reqeHxr r{HctpyreHta, o6ccneru BaDq{c Boctlpor{s E-
AcHxG nolclxHoc,rr c w&3aHHELr Aonycr(or( e . flrnror cJrolalx]t, a o6 -
,actx Q rpe6prcn oqpeAeJrlrb tarlr lrmm (rar COBOryrnoctE JIlr-
Hrn), noroca mcnpol,rsBeAe]Ixfi Eofopofr rlorrlocrDD noqlua 6u O.

&r rparoynorbnrrx o6aacrcl c arofi qerbp 14,o6no [cnoJrbsoBarb
KoopAlrHarruE ,InHrrn u = const ruI[ v = const.lllan uergy AD,tf, coceA-
HrMr Jrr{Hrraa}r .q,oJrfteH audrpamcr c Jrqetor ulpxnrr rx fioJroc Bocnpoxs-
BEAEHTfi.

B cayee crorHofi o6raclu o ee cnegyet flpe1lapxtearuo olo6pa-
sf,Tb Ha npr{olrlotrbrrxt B rurocrocttr napailerpoB t,i r {paerropnD

Qpesu caneaTb c t(oopAtlHarHbl{}t JlH}ll{mil,l ff = const }lJIr t = coagt.
3. flrprna ctporo,r 3aBnc[T o[ QopirH r{HcrppeHrar xapafttepa no-

EepxHocrr B oKpec.rHoctH cTpoKI{. oT B4,qa cBf,3h xtreTpyreHTa c Aeta-
JtHt r BeJIlrwHH e . 3ra BeJrtlttr{Ha xapaKrepr.rs}cr "noueperar}D uepo -
xoBaTocTbr o6pa6otamroil noaepxnoctr. B rrmeneprofi npaml.lEe ee rq[r-
Hrto HasHBatb B br c o T o 0 n p e 6 e ra r a.

Y, = L/P'

Paccuolprn arlnoplru pactDsa Aon],crg-
!{oil uxpr,rHbr [oJrocH mcqpo[aEAeHt{, a6 .q,Jrt

Hefto?opof, roqrq 1?aeEaopxr{ B rlpennorof,e -
Hm, rrlo Qpesa corprKacaerci c noEpxHoc-
Tbn Acrarr cmcil TopoBoi rracsbD (pnc.2).
Il1rcrr ft = t(u',y') - Heru)topai aotrra no-
BepxHocrx g6ranx r ? - raareltErtrf, Ecfr-
rop t( rr()BelxH(rcfii t c"ol torrlc ! Batrpa! -
tcm lEarcf, rrDttlyrcma. Pralor qx -
msHu ropolol ucrr {4lesu e lomo Racarat
c noBopxH@lto Aelelx onpGgarm[ce Qopny-

'AIT
. alao
z (a-p) + p sia 9

nAc R,p - napucrpH rfucstr (cr.prc.2), aln , = 1il(u',vlril(u' ,v') l,
fi - opr Holxarr K norcpxnocrr .u,G!arx. tlopreeuxar r1)rrtsHa kr E

Harlpalf,cHxlr il , ncpneqqrryJrrptor .craopy ? , naxogxtcr no {opry-
lc Slrqla: h = k., coeaq*k.alntQ, nAc ala 11 = 1(1ut,vt),i(utrvt),
f(u'rv')). 06osrat o{ '*p€s h noprarbrJD qxaauy rrlEpxnocrr Ae-
[aJIr B to,me i' ! ror re Hanpallcrott{ il . Tor.ga peccrorfirc c rcr-
Ay torrfranr ;,ly( conpxrsc&lrxei orP]r&oe?cl c pquycaEl Rr=11/hl
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f, R. = l1/h I ! orpernocil loqn coEpnrocHonrun npr6anrcuno lrF
paf,a€rrcf, {opryeof, c * o,5e2 lh-h [ . 3gcct c ccib pacc"orrilc no
racatcatrol t oBplrlrrocto(, ot€tfltHDerroc ot rorrE{ tlr coEpf,rocHo -
BCHXfil r eTy eUnqrHy rcrrc BSfrb ! EaqGettc oqcHtd rrDrprHH ctl)olc{

B roqrc i' . lls )rcrorrt c s e lptcractr, ,1lo " s 6|Gqll
Ilpcgctarnr rcrtop ei E qlc pqga eil = ?.ar' + ilrAvt+....0r-

pelort[rDarcb ncptilx ADlnrr lllcHluf, , norJEuI :

- lilrt-1 - li, il"|
aut=e . Ar+ci-ss-s]ffi, s'-iqF4T.

Tor.ga, yurtHlar, r$o tl"(utrvt) = ((aut)a + (avt)2;1/a,6ronrrarear-
Ho Atrf, r[pl{Hn IIoJIocH loctrporgacAcHtrt D toruc it noJlSrq66a cJr6AJ,D-

nFC rrpafcHrc:

d"(u',v') = 2l2e/ l)-\l
t gilx t"l2 + [ilri. ,z1t/ 

z

E
,l!rr ynpoqprmr pacqtra lparmopxr{ uprHy noJrocu mcnporsrgcHrr Ha

ognol clporc crcAJD! atdrpatr noctoarcrol r pamoi Hf,Hrxa.[baory
gxe(Eltrm d6 Ha rHof,ecarc rtttucJlfiertm llorleK crpoto{.

4. CusE rnctpylrcnra c Acrarrb paccrclpxl Ha l1pnr'iepe AB]rr
nar6orcc pacrr1locrpancHHrD( lepnaHroa. Ilpnqrrua.lbnoc orltxrtrc [eqly
Hxrm cocrorr r Sorr tmo r Qopxoo6pasorarorx yqsc[l]mt pagHHc rracrx
padotrfi no DclrxHoc!fi Qpcsu.

a) Qpesa cloeil lopolof, qacrDo cortl)rlRacaercf, c nolcpxnocrbD,
orclorqct or nolcpxHoctl Aolt&lx i = i(u,v) Ha xttrxrriHy npxr],cra
6. Crasr c AeraJrDn D gttor crl D. fixee! mrg: p1upl = i(u , v ) +

+ ( pro)f(u,v) + (n-p)t(u,v)-pii(u ,v) , {=((u,v) , rAe ii= ( d* &d >-
op! crcqcmrr ocr (snccb (E) o6osHaqact oncpalurn HopurpolEr{xr BGE-

topa). Ieorclptttcctoll cnrn rPrEcACrHon clt3ll ,pen ns prc.3. Ecau
((u,v) = iio= .oort ,to Qpesqtoaanuc r1p1a11mo Hr*Hlarb qpexroqpArHar-
xur. B rporrlHor. cnl Be FolopfiT o uxonoroopAnnalrol o6pe6orne.

Q4 semcrrocnr il = d(u,v) re!{ rronoftoopArHarmr Q6rccpoer -
mrr o6rnno onpcgeJrnctcr lncxHoJronnrDcrcru yeJrourrE o6pa6otu r m-
Hcslxron ctaHKa. Tar, naqlrucpr gto uolct 6E!b 1g]potptodrocrollr -
naa rmop<l1firsstf,r RoFAa utcJlo oAHolPCi.cHHo yq)alrtcrlfi Roopnr -
Hat ne o6ccncturEer HenPepHBHono [SreHeH[a HaIIpaBreHrE oclr rrlc'[-
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P6
F(rr.v). f

f(")

Pnc.3 Prc.4

p),ucHta. C ,lsxnoaomrlecEoa ror{la4 3pcrMf, Hanr]rture Jrcrou, o6pa-
6olm gocrnraDrcr B cryrBc, toFl,a otra samcl{xocrE r{Esir BqnS

!i(u,v)=coa p il(u,v)+eh B f(u,v) , r.c. ocr (pesu HarrroncHa B clo -
pol{y ABr{rctfl{t no[ yFrrox p > o (yr.ol oncpercmna) E HopuaJrx nolcpx-
Hocrn. [Ipr ue6oarurx JmJrax onepcfcHrt Aocrnraercf, rrnfpl{Ha crToro{,
6angrar' K Axarierpy ftlcsn.

6) Tlaeroopr r[trleeu onpcnGJrf,c$ca Kpnrcn il = il(u), u < [a,b],
acxropou i(rr) H aHatreHr{cu lr(u ) rsqAaltr{t! l{ B EaqEoi totme sroi
telrmil. IIpr ,qrmaur Qpcsa sp6l neprtppt{Irroft rlrcltD eorrpf,ncac!-
cf,c rprrif = i(u)+6il(u) (il(u) = fiu) xi,(u))).llparo.urotraa
o6paspqaa pa6ouci nolqpxn@rx Qpcsu coaaupalrexa c rrropor i1r).
Toun conprftocnoBeHra oic"or? o! ruocroc?n rcpqa Ha pscclomilr
R(u) , otcortulrmr rgoat o6paslmqpt (prc.4). Cust c [craJrED r
erou cryqar onpcAenrGrci cootxotrcxxcr: i(u) =t(u)+( ora. coa dil(u) =
= (E(u) - R sin ")i("), f,=ernd(u)+coed1(ulnpt ro , F-R ora
sartrcrnocrb npro6pclact Dtrg: i(u) = ?(u)-n(u)r(u), ( = 1(u), !.G.
ocb rHcaplflcnlla D raqqut roroHt rperenx qpoxogm qcp6s 

"oqqr 
ipi-

ps; r(u); coilIqAar no HarrpalJrclotD c DcrTopor 1(u). [Ipr E(u) = Eo-
= oonat toqRa nq)cGrlcHrt Sopqe c Ko!flrrccf,oi o6pasSmqpi o'l\cJIcB -
leer EpxlJno i = i(rr) + noi(u) .

llpnrger Dulrarctflc Arr H(u) ! c.[Jnnar rcrAa totma P F !pG-
lrf, Allrrcnxr $pcsu ocmclrcr r rlJloerocrrroqpclertGnofi Ff,?opnrfl J,pe-
lltcnr{cra (r-ro,B)=O (samct (r,C) o6oanarnct cmrrpnoc npo[s!c.qc-
Hf,c Exropoa A nc ):

E(u) = (i(u) * (6+R coa e)i(u) + R ara .I('r),i)/(18).

?9

E(u)
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5. 0npegeaexxe AonycrxrrbD( fiapo.crpoe rfuesu. Ilpnnaraa rtrnofe-
sa o xE)aroepe cB83x xHclpyueHta c AeranbD HaKJrqAHBegr onpeAereH-
HHe orpam{qeHla Ha Qopuy n pasMepu @su. I4r uoano Aarb cneA},Dqlno

t E KF>o,\Go

h'h4 ho,h>o flffi-,,r
Pne.5

neorierp[qec KJ,D }{Hrepfiperarpo. Paccrolpnu qpo]t3 EorrBHoc HopMaJr bHoe

ceqeHre B roqte conpxrocnoEHrr r'.Bosuofrltu rptr Bapnar{Ta AonJrctr-
[ro( coorHooeHxn MerAy HoplaJlbHblor KprBDrsHaux kG x h noEpxHoc -
refi G n F B oTotr cetElrrn (pnc.S). ilareuarrqecK{ oHl,t sant{cHBmaca
B BDrAe: h < -kO . 0ro ]rcJloile HanoBex ycnoBxeu Jr o R a Jr b
n o fi c o BMe c I n M o c r n rfuesuc nompxHocrbn.q,etuur.
06osnawr vepes KG n KF xarcxr.rllbHue HopxerrbHbr Kpr{Brsnbl noBepx-
Hocrefi G t,t r. Ilapanetpu fuesu cJIe[]€T ar6rparr rarcnrmrrtlo6u au-
nonHrulocb creAJmqee coorHo[EHl[e: KF < -KG .

$4. AsrouarnsnpoaaHnea crcreua Feouetprqecnrx pacqeroB
ACIIPA

Bce pacveru, BunoJrnrpitEe B npoqecce cogAaHrfi o6teroar6asnpy-
DTCfl Ha neorcrprqecrof, nn@puargn o6 nsgelnr. Ha erarrc npoeroHpo-
Bam{fi xcxogHue A8x}tuc rpeo6pasptcf, B Muc[ptrqecrc{e o6pasu eno

oTAa,rbHbD( aPpenaloB n ct{llTegl{pyetcfi nco]tefpxrcclc{R o6pe3 caxono
x3[eJrns - ratcxeltlqccEaa ro[eJlb o6teKTa. B A&,IbHenEer uaTeMaTrqe-

crafi [oAeJrb erJmnr n AJIf, llpcABqpx']c,,IbHon orlcHrcr nprHfilono pcEeHxs
( rounaerc {nsuro-+exrurrpcmx pacrcroa), n npn 'lexHoJlomrrccron noA-
FOTOBKC rIpOrsBoACrBe, r, H8troHcqr B npoqcccc ftoHqpoJIA lrsFotoureH-
H$( .qererefi rr ygJIoB. Eorcc tonor rcoreqprs o,6rer<ta coeAnHf,et Boe-

Ar.rHo Bce etaIIH oToFo npoqecce.
B l,lncrrryrc uarcirarf,nrr C0 Afl CCCP pasps6otaH8 aBlroMatr]rsrpo-

BaHHaf, cttcrclm neor.cfprqccruix pecqctoa ACIPA, qpegHasHaqerHaf, AJrfi
BbtrroJtHeHna pecqeroB IIpr cogAsHnu lrsgeantr co cJlo,i(Htoir llpoclpaHct -
BeHHHxr o6aogou. Cncter,ra yur{BepcolbHa E Tou c!{brcJte, rlro ee ror-
Ho qAarrllrpoBetb R pagJn{trH}ra qpe$GrHur o6racrmt. B caas}r c otr{u
nporparuHoe o6ecneqcm[c crcrcLbl AC'IPA unoroJpoBaeBoe. Ilepaufi 1po-
BeHb - 6asoaufi - Hc gaB}lcr{t otl l(oHrq)ernoil o6aecrr,r IIpHxcHennE. 0H

Bn,rrqac,r euctelrHue 6aotor, na6 op o6cayan aauEtx nporprrrarfl arcgr e'refl-
AaprHbD( uogyacfi. Bnopof, n rpanfi )@oa]n{ - npo6acrorm - cosgtDTcfi
E npoqecce q[enTals{n et{e?euu r KoHr(perHoR npe[ucTHofi o6aacsr.Bro-
poil JpoBeHb o6tegnrRet qporyoruhrr xan6oace o6qre Arn A8fiHo, o6ra-
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c${. lt mfl olHcf,lcr npoFpermGB cpeAc[Ba ratlEf,rtcEFo ro[e.or-
POEaHrs ee o6asf,.roB n Epospernro lrc!.lf,:rFqc oE€IraEx rql frn.
&emn yporcHb o6ecneqma" Irmrfle sq1sq npeArotpfr o6racr,n B

nonq)Elrrtrx ye.[oilE( f,B rm qpe[n1rrrlri. 0!o! ypoBaro nn6ole rrog-
E€pf,oH rsreHelm.

Paspa6or,re npofpur 4o6aeuut ypom€n HarilHealct nocre to-
nor rer orpprBHa o6actr aBtfletnsar[il r oEpeA€reHE trepcnef,trnr
ee pasErtxfi, nocTaB,[eHrr tqfletotr nolrere$re pellleHro B psrnx cf,c-
'[eru. Ilpo6aerntr flporparofi co6rpatca rs c!&{I,qp!Hu roA1aef, 6a-
soBoFo yPo*tfi.

B pesyrrrare qAarmaqrr cosnaerca rpo6aemo.opxeHlr.poBerrHef,

Bepc[f, q{crerH ACI?A. Tarol noAxog E cosAeleo @rcteru o6ecnetnea-
er,c ognotr ctopoHE,BrcoKyD creneHb eBtoratf,satprl{ npoBoA]rru pecE-
!!oB, c gpynofi - rlpeerclBeH$ocTb r BoeroEtoc?E rcronepetsrx B paSBr-
rxn ee nporparfiono o6ecteqetue. }{s npo6retoro{pnemr1)oaH}rtr Bep-
cnfi cncreror ACIPA, paspa6otarrtu a l{trrrllae raaeraarrr r{ E[iatrperF
HHx B npoxoBoAc[rc,rorHo o!L{e$l"b creLJD4{E:

CAlIOmf. Ote aqrcra r1)egpasHaqena Atrf, aErcrafi{sarSn pactrr-
ro.Jl€XHoronxtFcroo( pa60t npr troAnocoBr€ nPof,sD.q,ctBa B amacq)oe-
mr [5].

JICflACIB. Amoxarrsar[tf, npoorrrponHu.s f, noAnoroBrt npoxsaoA-
c[Ba Jrortac*aI r'rgpor]rp6nru [3-5].

RCIlEC0. Aatoxamrsatprs npoef,.rlr1loBaHllf, r{ nsroaoB,IeHxr Ha c!aH-
rac c tlU EoJIec ry{pByJIqro}rHDD( HacocoB [5rI2rI4].

Jlnreperypa
_ I. 3AEflJIOE D.C.'[BICOB E!4.rM}{POlllHI,IqEHR0 B.Jl. llelosn cnrann-
QynnUn. - M.: tlayra,I$O. - 352 i.

2. Qpesepoaarue ua6aonoa Ha caaHxar( c tllU n ctrcrera aBTora-
,rilqec ro Fo- trDoinaroomo mtolfi o6Da6orrd tneoDellrqec Krx rsoHrrl/Do B c no-
uorqln ?Et. T. I;n. nV-I492:7 C/ 0t a.pen.Jl.[. Herqrm{Ho s. :' U., 1977.

3. MErolu^cnna[h4]nrqurn ( &nrrc.rutQlbrbre- -qilclexHr aur. 68) .
/tlayq.peg. D.C. 3e ara,ro al - - Hosocn6rln r, 19?6. - I20 c .

4. llero-u,u cnaaltndvnnrrf, (BurgcanaeJlbHue cr{c?erH. am. ?2)

{ht:n"o. 
D.C.3aasf,roai B.JI.MnponHrqeHro. - Hoaoor6rpck,l9Tt. -'

5. Cnaaihr-dvnrrrlrtr B t{HreHepHoil neoxetD[r'r (hrrrcmareabHLre cnc-
1eygny1. 

e6l /Ha!t. peh ;n. C. 3aatniro e, B. A. Jleip . - Ho aocr6rpcn, I98 I .

6. JIErC B.A. I:talrcan oKpl/rtocrHafi utmeDnorflut{a r<prarx. - B
rcn.: Butrrcar,treJrtnbe ch'ctexurilim.38. HoeocuO^rpcnrI9?0r'c.I02-I?i.

8I



Hhrx o61eKto8. -
1972, c.86-99.

A. fleocnemn eHoe rso6DaxeH]te tDexreDHr{x Ha[DosDar{-
B KH.': hruacmrearrue' crclerurisr. S. Honoci6rircr,

7. nEyc B.

8. IOETOB A.8., JIBIC b.A., Il0rlEryl( H.C. ttrcaeroruil qtllreo
roHoBono [so6paremrn QgBeqeHr_ofi nolpplHoccx r pacrpoBas E{s}raJrx-
3arlnfi. - Amoiretpral I9?8, 16, c.59X4.

9. LEUS V.A., ZAWAIOV fu.S., IARICEIEDOVA S.D. FRAf,S -
programlng ayateu for nachtatng ceuter. - ID: Advacea la coupu-
ter-aldld ua.nirfactr:re. Plocedlnga of the Jrd Intera.IEP/IFAc
Conferl IROLAMA[-76. - NEPCl lnetertlauFNew Tork- Orfordr1977r p.
7?.80.

I0. CK0P(EIIIIOB B.A" l(y6ruecraa cnaa0n4nrepnoJrf,rltrf, BaE epetr-
crao nDn6nltreHr{fi lrpocmarrctbercrbD( rtpnBm(. - B rorl: MetolH cnra}n-
Arrnlr,rh ( hnrrc:mseiraxuil cnctermr Bbn: ?5) . Hoaocr6rpcr r I9T) rc . 36-44.

II. IIAB,I0B l{.H. tr mnpocy o6 ennponcrraqru gpocrferrclpruu
rexBrD( ry6ruecrerrt tr8pareilitt(icuu csianaerr. - fan rbrc.45-49.

12. IIlBll0B H.H.r CK0P6JIEII0B B._A. Aatoxatrsarptf, pac€ta yh
paBJlmrux rporp8lrx Ar8 06pa60rEr Peootuo(, Korgc 4tprJrrf,qloHHE( Ha-
docoa na nfrrdoprxnatHot{ ctaHxe c rllu. - B ret.i fetol,H crurafrt-
fvnn$ n ( Bir.ncnrhtjabHre crcrerH' aut. 8I ) . tb aocr6rpc r. I9Dt9'e . 63-73.

13. EEPIIMHI,IH B.B. 0 cnacxnaoUfi cruanxex x nK rporsm.u,Hm(.-
.!g99oa6rpcr.B.r.,1980.- 20 c. (flpenpnm4lncuryl uateiremrrn C0 AH
cccP).

14. Adaptiv€ systen ASERI for geonetltc trfornatloa procos -
sj-r€ /Zavjalov Yu.S.r Skoro6p€1ov V.A.r Gaoldov V.l[. et aI. - I,.r
1982.- 7 c. (Preprint/PROlAlilAtrS2).

I5. EPllfiHI,lH 8.8.. IAUI0B H.H. 0 npm6rmeffir llpoxsnotrHLrx c
noMorDD crursr{BaDq{x 6naaltuoe. - B ror. :' l{enog6r cnaahr-0yH'riqrtn s
,oterre'Hioit ar aJrr3e (BuwcanrcabHr€ cnctexuraur.9E). HoaoEr6npcr,
1983,c.83-9I.

16. nAB,l0B H.H. Cr4arraarue Ey6n€crooo{ cnratrHsror r,r ueroA
mpaQos. - Tax xerc.92-102.

I7. QG(C A.r IPATT M. hrrlre.urrellran neexerpisr-[pnreuerue n
rrpoeKarpoBaHuh t{ Ha [pot{oBotrcrEe. - M.:Mrpi'IS2.'- 3O4.c.

I8. qACilmmO 8.A.. CnaC4!4yHrqt{n: reopnr. aJltopnrrul {por-prrxu. - Hoeocn6rpcr: Hayrarlg83. - 294 c.

Iloctyrrun B peA. -ru.q,.otg.
12 gera6pn IS3 nona

82


