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B.[I.Mapxoaa

Hargnaa c 80-x poAoBrB sapy6ernofi JlrrepatJpe 6oauuoe BHrrua -
Hlre yAenfercn paspa6otKe IIepaJIJIenbHHx aJInopnTMoB peueHxf, IIII{poft ono

kpyra 3q,qaq B ycrpoficfBsx, Ha3BarHEx cllcroJlnr{ecKnur II.3].
Ilprn4rnu nocrpoerutr c[ctoJllr{ecrxx ycrpofi crB : napaJlnenbnocrb

o6pa6ornH llH{opMar+{x, JroKaJlbHocrb! o,qflopoAHocru (aepnee, KBa,3HoA-

nopog,nocra ) t clHxpoHHocrb, nepecrparBaerocrb, AeqeHrpaJl[saq[f,
oJ/HxWn naMrrr{, ynpaBJleHxr n upeo6paaoaarua He f,BJl.mrcf, HoBHuIr B

oppalrxsar${l{ Oru. Ortr{ noJrHocrbD :tn6o qactnrsto nptrc3mmB},Dr B raftlx
ycrporcrB&( napaJrnenbHoro rt,tna, ftaK BurrrcJlltenbHue cpear [4], ac-
coqnerrBm,re rpoqeccopr [5], cncreuH Hs rrnrponpoqeccopoa [6], n8-
paJJIelbHHe rurponporparrHue crpyr(rlpH [7r8] r r.g. ]lnrepec R c]rc-
roJll{qecrutu ycrpoficrBer napqlneJlbHofi o6pa6orEr uH{opMar${x cBrsaH c

nofBJIeHItex 6oatnrx ltHTerpaJlbHlo( cxeu, rotopue .qpx{ npaxrrqecle/'1o

BogrorHocrb pearrcaqlx roAeren napaJrreJlbHbD( BHrucrettr{f, lntla ftJre -
roqnoFo aarouara [9].

Cyqemnyet HecroJrbro roAeJren crc.lomqecrtx ycrponcra.Bce oar
8Blo?cf, ro$i{rffier+flrx HreroqHoro aBforata r npe.qHagHaqeHH AJrr
pa:lHrrx qeaeil. Tar, aanpurep, roAelb a [I0] [cnoJrbsyercf, IIf, Bno -
feHxf, rllKJnrqecK(x eJnoP[TroB peueHxs 3qIEq, roAenb n [II] - Lrrf
Bepf,(Fkaqalr f, r.A. B AgmoA pa6ote B raqectBe roAeJIil c]rc'loJlfiqec-
Kto( ycrponcrB [cnoJrbsyDrefi eJrnopillru nepeJrJreJrbHrD( nogclauoaor [?].

Aanopnrru napa.Ere.[bnEx noAc?exoDox cryra" ocHoBofi .qrs xt{r(po-
BponpanrHoro omcaHra .EeraJrbHu rr8,pa.ue.[brru npeo6pas onamrfi rrH0op-

rat4ar B raccrBa,:f, .q$m{r. 06rentor npeo6pasoaarua aBJraercf, Meroq-
Hoe xHof,ecrBo, rlpeAcraBJrmqee co6ofi cosorym{ocrb r.[eroK wrxapar-
rep[syeMoe rueHer rr cocrof,tr[er. Cpe.qcnol npeo6pasoeararfi cn]trr.tr
onepaqrn noAeraHoBrc,t II: 8i . S. + S, r FA€ S, S. x B, - Kontpr-
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rypaqr[rr.e. cnoco6 sq]qaHns crpymyptl .qEflHE( (nyex raelor r rx co-
croaxrfi)r J IacTB],Dt4oc B oneparl{x II .Btnomrexne noAcral{oBm oclnqec-
lrBJtfrercs HqA BcexH EJrerl(aral{ rHof,ecltDa w ]t gaKDtlaerca B gareHe

KJrerorrHoro r.HorecrBa sr(n) na sr(n) npn ycJroBlrr, r{To sr(o) u
u s.(a) c w,n.qe E - rvf, ri,Ierftn.

HeynopagoueHHoe MHorecrBo unftporonaxg (crarp.roHapHxx noAcraHo-
aor) o6pasyer naparrrenbHlm r[rponponparry [8], roropan or o6uu{ofi
otJnrqaercf, Teu, ttto B Hefi Bce npnueHxxHe vrrpoKorar{qbr BHnorHf,DTcf,

o.q,HoBperrenHo n noBcereetHo. Ilgaeerxo, qto nsparJrelbrue rxrponpo -
rpaflrbr xHTepnperlpyDTcf csrf,rx lrs aEToxa?on. -Oro ,o3llattaetr q.lo

I(af,Aofi rJIeTKe l{3 [HOreCIEa r CTaBTTeA B COO'!BeTCTBre aBTOlraT C

TeM re taveHeu t,t cocrofirurer. QlprxtproxfipoBar{re aBToMaroB H crpyt(ty-
pa l{x cBf3efi o.utroSHeqHo onpeAeJlnD'Icf, no r{cxoAHofi MHKponporpaMxe.

Ecrrr nappalJrerbx&f, Ml,u(ponporpsraua nocrpoeHa c trcnoJrbsoBaHne], ToJrb-

Ko JroEaJrbHLrx noH(prnypa4{n [I2], ro [H?epnper[P]rDqaf, ee crpyKllpa -
cerb crufipoHHo AeficrByDqrx aBrouaroa. Bce aBtoratu cetr pa6otarr
napaJrJrenbHo t{ pacnonoremr B ySrax ABp.epHofi ueJloqrcneHHoft p@eTkH,

Kaf,.qEf aBtouet eBaaalr co cgofrt{ 6rxrefiErrx coce.qE}t. }l ecltlt unx -
ponponpaxi.a cocraBJreHa rarou o6pasor! trro rHQoprar[rfl B ceru pac -
npocrpaHf,grcn ronBefiepHHu caoco6ov, !o aB.lolre?Has peaJlrgal[rs ta-
Bofi rr,rrponporpanxu npeAcraBJlset co6of c[croJu,tqecroe ycrpofictao. I
nao6opor, BuqrcnrreJrbluE npoqecc B m6ox cncroJtr{qecrox ycrpofctBe
uoret 6ura sarucaH B B[Ae naparJrerbHofi rrftponporparru.

K xactonqery BpereHrt He ocnoBe aJlnopu?roB flapaJlJleJrbHtfi noA-

craloBor x annapa?a cereil fletpr [8] paspa6o?anu rerogH crmesa na-
paJIJrenbHHx ycrponcrB. B U3] np.BegeruI (opmrbHue rpoqe.qJrcbr nepe-
xo.qa ot nape.lrerbHon rxrponponpsro.tr k c"pyrt]PHofi cxeue yc?pofic?-
aa. BegSncn f,ccrreAoBaflrf eBofictB acrm(poHHofi nlmePnpe"aqrrt napaJl-
JretrbHlrx rrrponporp8rr [I4rI5], Koropre ronJrr orflcuBarb Qynrtpto]ot-
poBenxe Apyroro rrecca yc"pof,ctB naperJrerbHono lrtte - loJfloB[fi
nporleecopoB [16]. npegror3xu rsro.sr crrfipoHron r acrxxponxoil ror-
nosxrpfi 8,[roprtroB [I2]. ]lsaectHo' tmo npeAc?auteHne cJtorHoro aJt-
nopntra B BrAe rornosrtFt npocvtE, r8r,ryn x3 roroPHx Bula.slBae?cfi
B O?AerbHOe Ctc?Orrqecxoe yctpof,ctBo, f,BJlf,etlcs osrpuron npo6aerofi
B crc?oJrrqecxor qpo3mrpoaerm [2].

B lporof, pr6ote xr nplo.epe sq,qgtor Dllrflcrexnn cBeprrr B ,rnefi-
Hor crc?oJDtrLctor ycfpof,clBe IIoKegaHo eociaareHre nap&uerbHof,
[rpoEponpuEl alroFllrar Br.[DqeHrre ee B rornogx4aD r neP€fio.q, o!
ollfipoltrrof, ru"ePnPer84ll rrEponponparrH r acnlflPeHHon.
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$ I. Eaoremre aJrrropxrloB pelnerxfi sa,qgq
B crcro.[t{qecmie ycrpoficrBa

I. 0npeAeaeru{e clctoarqecrrx ycrpoficrs. Cnctoarqecrle ycrpofi-
crBa npeAcraBJrf,DT co6oft ceru nQKaJrbHo cBflSaHHHx rrpoqeccopHtD( one-
MeHToB (raetor), xe o6RgareabHo o.q1Haroa[x. fuetrx B Tarrrx yctpof,-
crBax Bsar{MoAef,crBJmr cnHxpoHHo u pa6oranr naparJrarbHo. }{n4opua-
rS{oHHEe noroKl{ pacfipocrpaHf,r}rcn KoHBefiep]Got cnoco6ou, onu Monyr

.qBl{narbcfi B paoHhlx HallpaBJreuxf,x x c pagEHLn cropocrnM}t. CaRgu c
BHeEHefi cpeAofi ocyqec.lBnsetcf roJrbrco qep€ npanxqHHe KJrerftH. Ilo
crpyKType cBf,sefi B cerrl etrcronnqecr(He ycrporcrBa AeJrrrcr Ha Ae-
peBbrr r{ oAno- r{Jrx AByxMepHHe MaecnBbr. (B ctarre paccvarpuBanrcf,

'IOJIbI(O CI,tCTOJIHT{eCftlle YACC]|BH, XOTf, aJITOpHTMU napAJUIe.[bHHX nOACTa-'

HoBot( MoFyr flpl.tyeH.f,Tbcg AJIf, olucaHl'la BHtIltcJIeHrft r,l B cllcrofir{ecKxx
gepearc. )

B raqectae nprurepa npo.qeroHcrplpyeu BEtETcJIeH[e cBeprrr Ha nrt-
HefiHoM cxcrorrqecKou ycrpofimne. Iiycru * = (xr #2r... In) - rroA-
Haf, nocneAoBaTeJlbHocTb orcqeToB, * = (w, rw.r...rw* ) - nocJleAoBa-

TeJlbHocrb BecoB. Tpe6yetca BHrIlrcJrr{Tb cBep?Ky y, npeAcraBJrm[5/D
co6ofi nocae.qonareJlbHocrb (yr rF.,... ryo*1_*) , KounoHeHTH roropofi
onpeAenmtcf, ro (opMyne

5-1 J r+J-r i=1 
- I'

Cyqecrayer HecftoJrbxo BaplraHroB pe&,rxsatp{H aJrrop}rrra Bxra{cJre-
Htlf, cBeprrx Ha rrruef,Hou cr{croJu{qecror ycrpoftcrae. Sgecr ru au6pa-
Ju,t BapraHrr [peAJIoreHHHfi Kyxrou [2], ctrru r(oroporo cocror{r B cJr€-

Almqer. koprue otcqerbr, pas.qereuHEe Apyr or Apyra oAlrxu Tar(ToM,

lr3 xc?oqHrre noc?)maDt Ha reafirmD reB],D Krerr(y ycrpoficrBa (cx.
prc.Ira r prc.2) x npo.qBrmsDrcf, B Her cneBa HarrpaBo. tlaqalrnoe
aHaqeHre rlepBofi r(or.no8eH?u cBeptrr paBHoe Hyaro6ogHaqrr ee qepeg

rl , nocrynaer Ha ftpanrrD spasyr r.[Err(y yc?poncrBa cnycrfi (k-1)
Tarr nocre Haqara eno pa6otH. 0ctanrrore trorrrcHeHtu yl = o BBo.q.sr-

ca B ycrpofierBo qepes ram. tlacrruore cyrr.H yi OopyxpyDrcs cne -
A)/Do[u o6pasor. tb rarAor rar("e B j-n uerry nocryrraDr rBr = r.
x yax = x|-r (cr.prc.Ir6) r Btlruc.[f,ercf, cyrra

yi = yi-t + rrrr. (1)

3ater erngeHxe rBu = !r
rono yctpoficrD8, Snaqelore

nepq,qaercs , (3-r)-o xrerry crcrorrqec-
vl - " 

(J+tr)+ rrerry, rrAe oxr lruac"-
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x x :rt+1

yl
8)

xEtx

6)
xE{x = xEfxr

rj ,i=,.J-1
p +[,C'Jr

Puc.I. Crctoanqecroe ycrponcrno (a)r KJrerxa cncroJllqecrono
ycrpoficrBa AJrf Burrxcnennn caeprrn (6).

x

F]=*r*,

vl=rl*r.x.

Fr=Ff**.-n rl=rl*w.x, ,l=o

Pr.rc.2. Bpeueaxaa IIarpaMMa Bbrr[,rcreHr,rr nepBoro gJreMeHTa

cBeprftx Ha cr[croJrrqecrcoM ycrpoficrBe .q;ra k = 4.
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ByDr B BbrtucneHnr,r qacrltttHril cytn yi;l , ,i*t coorBeTctBeHHo.SHa-
qeH[e nepBoft KoMnoHeHTH cBep?m nonJ laercf, Ha Zt.-u ,laKre BHnoJr-

HeHxs a,rnopnrua. Brr&cJreHre rrocJreAoBatetrbnoctn r npogoaraescf, Ao
Tex nop, noxa Bce BXoAHUe oTctrefH He [ponAJ,T qepeg ftrgrro{ cncToJl}r-
qecKono ycTpoficTBa.

2. furoreure aJr -
mBa. llpoqeAypa BroreHxf, aJFoplrr.oB B cr{c?ofirqecue ycrpoficrBa BE-

nonHflercf, B ABa srane. tla nepnox otane uqro.qun arnopr{Tx npeo6pa-
Byercf, B napaJurenblGrf,, Ha Blopor - no napa.[JlelbHory alnopxrxy on-
pe.q,errDrcf, crpyrmypa x fiJrfl t(I$ofllpoBar{re cf cr[o.[rrrecrono yctpofi cTBa
B BlrAe rponKx rrapar.elpoB ( G, l, E ) . Peolerpre G sqgget r.€crorlo-
JrofeH[e Ksf,Aon EreIE]t cetf tsoop.EiH8?rr{ ABln(r,epHofi qeJlottrtcJleHHoil

pe[rerro,r. 0ynrqrr tr oqncusas! troBeAeure rreror. Cunpororsarpra E
onpeAenfier AJrfi Kar,q,ofi Kre?Er Bper., BHnorHerols 6yHB4rf, x aperR ne-
pecHn(r,r ran(opxa4cr. Cyqeerayet g,Ba no.qlo,qa K nocrpoeHrD rpoqeAypu
oro6paxenrn aJrnopn?roB. Aatopor nepBono no.e(o.qg aBJlf,etcs lloagoaax

[i0], aroporo - Karrlon [I?].
Ilpoqe4lpa lloagonara EpegrrasHaqeHa .qIE BroreHxf, tg{umqecrcrx

3-lropHrMoB, sarucaHHrB B Eqqe rporpa[.. cylr npoqe.qrpnr geKJrDqaef-

cff B cJleAynqeu. Cnarrala no nporpau.e xcxognono a-[rroprrre BufiBJrfi-
prcff Berropbr cBmefi .qArum. 3aten oru ro,qafiSrp]rDtcfi tamu o6pa -
sou, uTo6hr noayuenrufi B pesyJrbla?e napaJueJrbrcrfi a.lnoprrri Bo-nep-
nto<, 6ua gr(BrBaren?ex xgf,o.$tory r, Bo-B"opt[i llar.u1nElu o6pasor
yAoBnerBopf,a lpe6oaamrf,r pearrcel[rr B cficrollrqeclc[x ycrpoficrBax,
o.qHl{M I{g cBofictB Koropto( aBJtf,etcf, roKaJbHocrb cBmen. oopralrxo
laraa uo4nipraprs saflrcHBaE[ca B Bx.q,e oro6parerua:

r: (I" ,n) - (dA, Br),

r.qel" I ,fJA & - rxorectBo ltHAercoB rr ]mopf,.qpqeHnocrb Ber'!o-
poB cBf,sr{ IBH}|!OC nOCJIeAOBAtelbHOrO r naparrerbHono ArrOPXtraOB CO-

oTBeTCIBeHHO, D - rolrqectto qIrIOl.
llaparerpu ycrpofic?Be G, tr rt E ottpege[orcf, HenocpegcrBeHro

19 napaJrJrenbHono arFopll?Ia. Qytrryr r BuBo,S,rrcR [3 ra!€r8tre€c -
tsfi Bupareflfi arropr$ra. Cnrcporussrlas cetr cBf,BaHa c HoBur ]mo -
psAoqeHrer BeKTopoB cgasefi .qpxrrrr r salaeaen eno nepBlrau kr k<at
KoilnoHenrarr, !.e. n: J" - di. Ieoletpra cE[x Hexo.qrcca rs mo6-
pareHrs c: Xo -{fi*. Ilpr aron r.lernr crcro.lrq€crono yctponc"Ba
c,raBarcf, B coo?Bercr$re sJlerex?al re Xfi-t , cBf,3lr r€ily rretftautt
onpeAenf,DTca nocae.qEnn (a-k) rornoH€Htasr ro.qqrrsrpoDeHrcrr BeK-
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?opoB cBf,3eil .qartr+D(. Ecrlr n-x>2, llo BHnoIHJIetcf, Aono.nHnfe.[bHoe
oto6pereHne o' : Ji-t -/i.

lb ne 6yger rarce no.qpo6no oflncbrBarb no.ecoA, npe.q,roremufi
I(exntox, a Jlrrrb lmSrer Ha ero ocHoBHoe otmtote or no.e(oAA fo.rgo-
aaxa. Oro cocrotrt I xcxo.qflor saflgrrt{ aJrnoprrra. B npoqeglpe lbrn-
IoH sJPopntx salaeTcf, B Bf,Le Cxcreru oAHopoAlcD( pexlPpeHrHHx lPeB-
HerfiR. Tanaa 6opra npeActaBJreHnfi annop[?ra .qaer 6oamo BosrorHoc-
tef, .q,rn ero (Fprarbnono npeo6pesoBaHlrr. Oggaro B o?ou cr] rae Bo3-
HI{IAD! AOnO&flIeJIbHUe Sqfltrg: IIpt{BeLeHtle rcxo,qHoro aJrnoplTua t(

ercrere oAHopo.qloD( peryppeEflltfi JpaEHeHuR rt HEror,q,eHxe ycJloBrfi!
IIPI roropfi gta crcllare nree! Eoc[e,q,oBatelbB]rD cxery pe[eHxf,.

tla ,qEnmrR roraH? crcrorrqecroe flpoemrpoBaHre rreer pf,A H€-
peoeHruIx npo6aer. K rur, rcrrDqes 

"exHo.lorrqecKfle! 
orHoenrcn npo6-

Jlexa BBoIA-BHBo,qt rH{opr8qarr rrErrrsa4ar cBBen B cetH, r.o.q,eJln -
poBeHIe, npe.qctaBleHle lc:xo.$roro 8.lroprfra B Bx,qe ftorflo3rts{R npoc-
TU, TtaTIER X3 ROtOPDfi Bruln,TtBae?Cf, B Lr,!,erbHOO enc?Otrqecf,Oe
ycrpof,crDorlr t.A.

Hne 6yger noraaeso, qto psg trepeurcrcrxu( npo6aer, B {8,cr-
Hocrf,r npo6aera BBoAE-BsBo.qA rrtrtsprsrgrta r Korrrosaqrs aJrrop[?r.oB ,
roryr 6ulu peoeHu xeroppnn napa,ureJlbHoro rtrrponponpailMlrpoBaHrf, ,xa-
terarlqecror ocHoBoR rotoporo aBrmrcs aJlnop[lxH flapaJrrenbHu noA-
craHoBor l,t annapar cetef llerpr.

$ 2. lhnponporpanruc omcaflrs ttapaJrreJrbrcfi Bhno{crerorfi

B cttcro$rqecKro( ycrpof,crBax

06oertor npeo6pasonamrn m6ofi axporrporparrru f,Brasrcn raccrB
AAHHIET galuearforfi B .BxIe rn€tot&tono rnorec.lBe. Itaetorrnoe rrorec-
rBo -9ro roHeqHaf,coEorJrEHoc"b r.[sloK r= ((a",n")) s ArIr
r,q,e A -aroeilt coctorarfii f -r.HorectDorreHrureroKr L = f,
2r..., p, B tcolopor rgrlqe ABe rrrerrx He tlreDt o,q,rxeroB[rx rr-
ex. llormrne Ererur rrecf ABof,HyD rHrep[pelar[.D. C ognon s[oporGt,
rtrerl(a - ero a6crpartnil grereHt narrtl0 conocraDleffufi areraHty
nepepa6atxrrcrono rlcclta .qprrr[. C gpynofi clopoHu, KJrerns npe,(-
c?aBrie? co6on a.lerem clpytrlypr naparre.lbHono yc"pofi craa. 0rcogp,
creAys otrpeAe.[ar@ crglolrqec,Ioro yclporc?D81 KIG!!(8 - 9!o nSpe
roopAlne" (1J), 1= 13r...!, J o L2r...1, ABlnepgoq qe -
rotE{qlcHHotr paelrr B roromlD BmcaH Hero"opEil clorBoJl ll3 aIlDrBI-
!a l.
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.{4a nepetacJleHl{fi luleroqHbrx yHof,ecrB xcnonbgyDncf, xoH{mrypa-
r[ru. Ilycrr Bekropu (ar,a.,...,h1 n (urra,...,or) - flepBaa n

Btopaf, npoerqrx rHorecrBa r, dn): lI{ - rrerlnqgi Qytrrr$r. CoBo-
RyIHOC!b rureTOrrHrIX NHOIeC?B, y TOIOpbIX nepBEe npoer$lr COBIIerqAlrI,

e BTopEe sa.qgDrcfi c noroqbD xa6opa xreHynqrx rlyur$rfi, HasbrBae,lcs
r(oH(Fnypar+{efi r o6oaHaqae,rca qepes 6 = t(.,,or(^)),(a., e.(n)),...
... r\,q(u) ) ). B roxrptrlpaprn ace ru.€HyDup{e Ql/HrIEt{ nonapno

Pa3[{q[H. Ha npartnre n raqeirBe t{xeH],rrqnx {yt{xmn IenoJrbsyDtcf,

QyHrilfllr cABlna no ocfiM r(oopAt{Har. 3alaaaa KoHrcpetHoe Dh tts rHo-
recrBa llreH i[, MorHo garuca?b roHrperHoe xHofecrBo w rg KoHrpr -
rypa4{r s. Ilyeru, Hanpxrep, 1=(ojl }, I=((!J)}, i=L 2,..rn, J=1 ,
2,..., L. llnorecrso s =((1,(1,J )),(0,(tJ ))), 1>1, (prc.3)
- roHptnlpaqxf, c rxeH1mqnm QyHnflsroi en(u) = 1,5 x e.(n) = 1,3.

E

tr

tr

tr

tr

tr

trtr
trtr
trtr

Oaeuenraprru npeo6paeoaa-
Hllel., BunoJtrl8el{ma HqA ftIe?OtI -
Hblx rHorectBoMraBJIf,eTcS onepa-
ruf, noAcIaHoBrfl BHrqa

II:8, r S. r8r.
Ilo4crauoara cocrort lrs ABJfi
qacrefi: JteBofi 8.r r 8. .r flpaBon
g, . ttoxprypa4la 8, naaxaa-
elcf, 6asofi, 8, r (EtOBStrorl
S, .6. - [porsBeAeHrer 6asu rPnc.3
noxrercra. Ee.mr prr(8r) =

= Prr(8r) r !o no.(craHoBKa HanbrBeefcf, crer$oHapHofi rJlrr rxrpoKoraH-
Aon. trfurpoxoraH.qg nprxeHru.a K KrerottHor.y rHoreclBy W, ecrr B Heu

HafiAe"cf, xorn 6u o.qHa KJre?Ka (a",nr) raraf,, wo 8r(n") r sr(a")s
S I. Peayarralor nprxeHenxf, xlrnpororan.qp II f,Bnfiercf, gaxene coctof,-
Hnf, KJrsror r{3 6asu sr(u") Ha cocrorr}r}rf, rureror }rs npaBoil qac?x

sr(n&).Konrercr B ycnoBne nprreHxrocrr vlxpor(oraH.qEr B)co.q1t, Ho B

npoqecce ee BungrneHrrf, He xeHf,etcg. Ecar JIeBaf qagrb rrxpororaH.qp
co.qeprlr cl{yBonH nepereHHE(, olHoueHrfi rt O]nrrqxfi, npr,rHlraDqtx gHa-
qeHlf, l{g ar(FBlra A, to raftaa t.nKporot aH.qg HasHBaetca ([ynrt[,lo -
HarbHofi. Ee nprxenerue or o6ulltrofi ornlqaercf ret.r rrTo K.Jrerrr,l 6a3o-
BOfi qAc,rn SareHfmcf, Ha KJIeTKll, coclof,Hxf, KoropDlx BHqrcJlflxlrcf, KaIt

Qynrqnn cocrofiHril coceAefi. Hanprlep, xxrpororaH,qa II: ((a, ( 1,j)) )r
. ((b,(1-1,i ))X(o,(1,i+1 ))) - ((p,(1,J ))),rge p = a + bcr
rBJlflerca OyHrrlroHarbaofi. AeficranreJlbHor lelerxa c [reHer ( l, J)
non]ruaer r.rHoopr.alflD o cocroaHtffi coceAefi cJIeEa l{ cBep(y r reHf,et
cBoe cocrof,Hre c ta' Ha ie+bc n.
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llxexlmqpe (yHrql{r B sarrxcr KoH(ptrl@atp{R urrporoMaH.Sl onpeAe-
.[.mT ctpJmT]Py cBmefi x rHtepnpeTxp]rrqefi ee ceTr. B nanerrr cnJruae

cfpyRTypa cBsSen 3qI8Ha: raf.q8f, rorerra cnc,DomqecKono ycTpoficTBa
coe.qlHella co cBollrr 6rrlaihlll{m coce.q.orr. conaacao Kracct{+nKa4x}t
nonrpnypar4rn I12], leftory ?rny cBssefi coorBercrB.yror rer Ha:rbrBae-

MHe JloKa",rbHlre RoH(Frnlparprr. Ilnrpoxorangg, noc?poeHHue rs rorarb-
rGB roH(Prnypaq!.tfi, ooeenerfiBaDT noHBef,epHoe pacnpocrpaHeHxe rn{op-
Marlrl{ B cr,rcToJn{qecKxx yctpofictBax.

HeynopngouexHoe xnorecrBo r.rftpoltouaHA o = ([. : a.r. a. 
r-t, , 

],
I = L2 '...rv, o6pasyet napaJrJlerbHyr txrponponparrry, ontacbrBaou[m

npeo6paaoaarurfi xH(ppxelEl.t B crcroJlxqecKox yetpoficrBe, ecnfi xoH(pr-
nJpat[m, fio.q,flp{e B gamcn xSr.qon mrPororaHlDt, JIoKaJIbHN u Ma
an6rx I r J, 1 l Jrrxeen s.. .8. 1 8. .8.. Mrrponporpauna orr 12 Jr t2
sa,q8et npeo6pasoaarre ft.lls[orrHoFo [Horec?Be f creAJmqefi [repar+roH-
non npoqe.qypon: Ha relqoH 1-r EaTe Bce nptlre}tr{uHe uxKpor(oMaH.q,}J

BHnOJTHOICa OAHOBpetreHHO r nOBCeTeCTHO HqA BCeirIt K'Ign(AMr MHofeCT-

Bafl-r (pesyrsrat (f-l)-ro nara). fioayrenrorf, pesyJrbrar cnJa(Hr

rcxo.qfifl xHoreclBox .IIIfi cleAyDqero uara. funoanerme u[Kpor(oMaHA

npo1oJrlaercn Ao lex nopr nora He non1 o(tof, KJteroqHoe uHoxecrno iii,
r rompory He nprrenma Hx o,ura rxxpororanla. Oao r.r 6yg,er peeyao-
ta?ox BHnoJrHeHxf, mrponponparxu.

Tamr o6pasorr napaJrreJrbnas vnrponporparur omcHBaer {wr-
rlnoHrpoBaHxe an6oro amopr?ra p€[eH]rs gq.qew B crcronxqecx]rx .ycr-
pofictaax c rarcmaJlbEofi c?enerbD naparJla,IbHocur t{ co1ep,i!{T B irB-
Hot Brrqe BcD rrn(tspvar[m o grP]rrlyPe n Oln{rt+{ottxpoBaHnn c}tcrorll{qec-
xoro yctpof,ctaa..ha oloro r.Horec?By I c?aBt{rcf, B cooTBercrB[e MHo-

lec?Eo nreH eBtrora?oB, aritsBxry A - rrHof,ectBo l{x BH},"rpeHHrx eoe-
tonrrrfi. Ctpyrtypa cBf,sef, aBroreroB B cerr orpaf,eHa B r{MeHyoutux

Qyl{nrprfi, Bxo.qfqrx I sarucr xo}r@tnypa4rn cxcrexH Mlrrpol(oMaHg.Qynr-
tproHxpoBaHtle aB?ora'la c rreHex Dk , r.e. eno ta6lrrpt nepexoA()r-r r.{

BExoAoB ctpof,.[ct Ha oeHoBe xxrpoxouaHA, Koropue s 6asosbrx qaerrrx

cogeFa? KJIetru c rrexevr nr. Aatoratu B rmepnperrpyoqer MflFpc -
nporpSrxy cerr pa6otant erHxpoHHo. 9lo osHatraer, tlTo cMeHa eocron-
Hxtr Bcex aBtouatoB coBepaeTcf, toJlbxo B xoraeHrbl no.qat{x raKToBoro
CTNHAJIA.

$ 3. [Iaparae.rrnan rxrponponparxa aJrnopxrMa

B[Ir8,tcJIeHrf, cBeplrr Ha rxHenHDfi crctom{trecKnx ycrpoficrBaJ(

llseectno, ttlo cocraBJremte napaJrrerbHof, rrrponporpauubr Haqn-
rgrca c au6opa uretroroG[ rHorec,lB, t.e. ar(FBrta coctofHxr. u
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cTpyKTJphr MHofecTBa rMeH. furi[aBl{r cocroaHrft cTpol{rcs B flpoqecce
HanxcaHnfi Mnr(ponponpa[nu }l cocTot{T H3 AByx qacTefi: ocHoBHofi l,t

BcnouonaTenbHoft. ocHoBHoF arQaBrr npeAcraBnseT qlrcroBJm rH(ppxa -
4.ro arrropxrMa, BcnoMonareJrbnun - ynpaBJrsDqJm. flpn namcaH[lr ]fi{r(po-
nporpauuH K arQaBtary uoryr 6ula 4o6araern clrBoJlbr nepe[eHroD(rQJnrr-
qxft, orHoEeHufi tI T.A.,npx ycnoB]It{, qro or}t c[rBoJIU nprrutrlaDT gHa-
qeHxf, r,rs artpBtrra A. Crpymypa irHoneerBa HxeH l[ Bu6]rpaercf, c We-
rou crpynrypH ycrpoftcrBa, o6pa6aruBaeMtor MaccHBoB HH{opuarlrrr n ar-
ropr{TMa nx o6pasoaarrra.

llapa.raearxaR MtarponporpalrMa ucxo4Horo aJrroprrya npeAcrauser
co6ofi o6reg;rHeHre ABJE Mxr(ponporpaun. llepaaa xxrponporparua ( o, )

onrcuBaer npoqe.qypy HenocpeAcTBeHHono BbrrrcneHl{f, cBeprrr, Ear oTo

Ae.rraerca B clcroJrr{qecrilx ycrpoficrBax, Bropas - ( o.) - npor{eAypy

BBo.qA-BHBo.qA [H@pMaryrr. 06xtrro npt,r Harrxctuotn t rftponporparuhl aB-
HOno pas.q,eJreHr{f aJrrop[Tua Ha npoqe.qJpbl cqera r BBo.qE-BnBo.qa He cy-
qecrByer. 3geer pas.qereHfie Aeraercfi Har.epenHor t$o6hr npoAeuoHcrpn-
poBaTb BosMofHocrr{ ueToAoB nap.aJlJlexbHono rltKponpoFperrrpoBaHxs

Arfi oflrcaHrf, BBo.qg-BHBo.qa }tHQOpMar[l}{, rOrOpHe B CrCrOJtt{qeCKOr

npoer(rr{po EaHxr,r oTcJmc?ByDT.
I. Ilaparaearnas Mn(ponponpq{uq qlloptrm4r ![rqrcJeHnf, cBeprxt{

g. Conaacxo aJrnopnruy Bbrr[,rcJreHnfi cBeprxtr (cu. $ I), a J-ft, J=
= Ir2r...1 D , KJrertre cncroJlnqecrono ycrpof,crBa ryrpxynrpyer c.[e-
AyDqAf, rH{opuaqls: xpaHxrcf, Bec xJ, BBo,ql{'lca sHaqeHre orcqe,ra

"l n Buqreraercf, qac?rqxas cyrxa yl (I) (cr.prc.3).CaeAonaleau-
Ho, cr{croJllqecKoe ycrpoficrBo uorHo npeAcraB[rb B BxAe AEJDilepHoro

racc[Ba r, = ((J rz ) ),
r = I,2,3,4 (cr.prc.4), n

IO?OpOM B NJreTr(AX C rreHa-
xr (Jl) xpaHarcs Beca
wJr B tulerxarc (i,2) - or-
cqeru xrrB ftJlerf,&f, (J,S;
- cyrruH rl , a r.ltsfrax c
rxeHailr,t ( jra; - rtpnsHafif,
u . Ilpuanarc u, u c tol) ,
yr(asuBaer Ha perxx pa6oru
j-ft Krerftr e[cloJuqectotro
yctporeTBa, a nreHHo ecJrl
rurerra c rxeHer ( J-1,4 )

t

2

- [lprsHar u

I

Pne.4

g7
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Haxo,qtref, B cocrof,Hrr tf", !o xJletra J yclporctna fipxHrvae? ot
raerrrr J+1 orcqer t x Bulrcrser gHaqenre qacrrr+ron cyrru rl (t),
B nport{Bnor. c.[Jmae oHa rorbro nptrlo{raer otcqer 1 .

0cuoBrofi arQaBrr sqlgercr o6aacrro onpeAeJleHxf, orcqe'roB n
BecoB fi o6aactrn gHetrettrtR qactnqrufi cyrr, !.e. ocHoBHoR ar{aB[T -
*rorectBo r(oxruexcHEx rgcer C aq,q,axHofi paspr.q,Hocrr. TonAg AJrf, rac-
cnBa r, arrpBnr A.=cr(c u (.)) r(c u (.))r (o,1,0), nAe

' / c. 'llcxognoe ueto.uroe [HorectBo [reer tlrr.q, r0 = (r.,( I l)) u
U (.,(J,2 )) u (.,( J3 )) u (0,(i,4)).npr r*""rd, rxrponpo-
rparrH nepereHrEe e}lrBoJlu ltg ocHoBHono a.[(FB[ta o6oanaqeDrca IIo-
crlepgnxtr 6yraamr ra?rHcrono ar(FBrra.

lfurponponpanra o, coc?or{r ns .qpyx mrrpororaHg: nepBafi rxr(po-
ro[aH.q6 cABr{pae! orcrrEr rr B c?opoHy reHurtx J, etopan - cABn -
raer otcqe? i anrremet snaqeHre qacrrtflot eJfluH vlt

rlr: (r,(1,2 )) . (x,(J+tP ))(o,(J-11)) -(r,(,J,2 )),
r.: (0,(J3 ))(.,(J'2 ))(.,(Jr4 ))(v,(J-13 )) .

r (r,(J+1P ))(r,(Jl ))(1,(J-11 )) -
-(t,(J3 ))(r,(Jp ))(r,(J,4 ))(o,(J-13 )),

n,qe t=v+rt.
2. BBO.qE-BHBO.qA

llcxo.qnaa rx@p.ar$f,r r.e. nocJleAoBaleJtbHoctb . olcqe?oB , xpaHrt-
ca B racclrB€ f,. = ((1)), 1=1 2,...F (cr.prc. ), olcuer l no-
creAoBareJrbHoeax BBo.qmefi B rpaHxt[rlm rrerry racct.tBe Ia no.q, yn-
paBreHneu rue?Br (f ,nr) (rrrpoxouaxgg IIr). Iloc.ne g?oro BHnoJrHfia
grcf, cAFHF o,rcqera 1 B r.eccnBe I, (xnnpororangg llr) r nogforoa-
xa AJIfi BBO.qE CJIeAJ'U4erO OTCrIgtA, KOlOpaf, OCJnqeCtEIf,elCf, CABtlrOr

AaHHLIX B reCCrBe I. (rrrpororanuA nr). B mxponponperre HaqaJo
(opnHpoBerorfi flepBo[ r(or[oHeHtH cBeprErr t.e. BHrgrcJIeRne nepBoil
qaclrtqHofi cyrlnr yl cBf,sano c Aar[exner nprcnara 1I' no raccf,By

u, = (t) r), b42,...,k-1 (rarrponporpamar \, E6). 0xonqarnre

6opupoaannn rl (prrclpyercr no rtsreneHrD ureror c rreHarrr ( 1 3 )
u (tA ) c "Lt Ha vrv€c, r c tOt Ha "ft cootBetetBenro (rnr-
poromn.qa \).
r) 4r*"ror" nptguara "i" agotrl raccttBa r, Harotxaeaes o.qroBpereH-

Ho c BBo,qor. nepBorto orcqaa B tta€rrry c [rexer. <L 2 >.
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Ilpeppo.rorrxr tno a.rroPtrrr anruc.ltixrr eBeplEI xe tpe6yet xpa-
HeHXg IIOCIeAOBA.IeJIbHOCTT OtClretOB noele ee npOXOILeHXf, qepes Krg!-
fin crctoJntrlecKonQ yclpofictBa. Torgp a ratrecrBe cToxa nocneAoBa-
re,IbHocrlt = MorHo rcnoJlrcoBatb oAHorJre.rottrfifi lraccnB u, = ( u. ) .
3amrcu orcqera I B ftnerxy Ea conpoBollag[cf, trgtrenelorer cocroaHttn
xJlerxrr c nveneu (1,4 ) (nrrporouangg lI.). Cuexa cocrof,Hlrfi [p]rr
Hofi Rrerftr,r pa3peuaer BErtrHcJreHre cne&yoqefi xornoHeHaH caeptrr.tle -
pes 2k rarroB BErroJrHeHrf, uHr(ponporparrH B rIerKe c rueHer ( 1 ,4 )
3aftaHqilBaercr BbrrtrtcJreHlre nepBofi r(olnoHentH cBepln{. l(arnEs Kor.no-
HeHTa no xepe Qopur{poB8Hrfl neperucHEaercf, B IIpaB]m rpailHnD rurerKy
raccnBa x. = ((l )), 1cil.2,...I+1-k, (unrponporparua \).lloc-
JIe sArrrcr oqepeAHon KornoHeHThl B uaecrBe 15 BHnoJIHfieTcf, cABnr

.q$rHrrx (rnrponponpaulla nro). (B [cxoAnou coctofi.qt{t{ B ruIerrax xec-
cnBa 16 xpaHfiTcf, c[rBorrH c, cl c.)

6
Taxrx o6paaor, noJIHoe uHof,ecrlo nxeH I = 

,Y, ". , FA€ I. =

= {pr}. lloanufi aroeBn! cocrorHrfi

u (.)) r (c u 1.,c)) r (.,o1),
=(1 ), a, = c u t.).

lifurponponparua oa BKrDqae! cJIeAJmuS{e r.[KporoxaH,qp:

[r: (.,(1 2 ))(r,(1(r.))). (1 pr)' (r,(1 3))(e,(1(f,e))),
II.: (r,(1)) . (r,(1+1 ))(a,(1(re) )) -(r,(1)),
nr: (o,(1(rr) )) . (1Ar) -(1,(1(xr) )),
tre: (0,(r )) . (1,(l-f )) -(1,(1 )),
u': (.,<LA ))(e,(13 ))(o,(1,4 )) . (1,(r-1(1.) )) r' (r,(11 ))(r,<23 )) - (r,<t &>)(v,(ri))ii,(1,4 )),

f,qe v = rr,

Er: (.rr)(1,'(1,4 )) . (r ,<! 2 )) - (rrr)(0,(1,4 )),
[r: (c,(1(xo) ))(v,1tF )). - (v,(1 (x.) ))(cr,(1(uo) )),
[ro: (r, ( p ))(v,(1(I.))) . (u,( p-1)) -(u,(p))(c,(1(x.))).
Ecar g.nrxa crcrorrsecrono ycrpof,crBa rexboe .qlrHn nocJreAoBa-

TeJrbHocfl,r BecoB f, ro &La opnar[t3aql{r BHttrrcreHxs eBeprKr BBoAI!-
ca AorroJrlrx?elbHan xoHBefiepxoetp{a I I8].

A

Aa=

6
U

t=l.
nAJ,rAeA.r = cr(cu
= CE (cc), Ar.to 1), Ar =
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$ 4. Brmqerore B BorttosrrpD naparnerbHof,
MlrKponponper.{xH aJroplltlaa BHtrrcJleH]if, cBepDr(H

Ha ruHef,lftfi crcrom{qecKxx ycrporcrBax

lleaectno, qro Kounosnlprf, - 9to enoco6 cocraBJleHfifi crorHofi
rfiKponpoFparuu o rs 6oaee npocrrx or,rDrr...roq. Kounosrrprn npu-
Hfilo npeAcraBJrf,Tb rrepaJlJte,rbHofi rpa{-cxerofi [8], rotopaa ot o6uu -
Hof, rpalhcxeuE o'ulrqaercs .qo6aBJleHner AB)fi rxnoB yllpaBnf,Dqrx BeP-
mr,rH: Bep[uHu napaJrJreJrbHono BeTB,IeHrf, r{ BeFx[Gr o6reg2rneruR napaJl-
neJIbHHx BerBefi. llaparaeaaxaa rpaficxe[a noJrHocrbD xaparTepr{syer
npoqecc BHnorneHrfi xlrrponporparuu o . MnouectBy onepatopHlD( Bep-
ErH craBt,tTcfi B coorBercrBt,re MHorecrBo ulrr(ponponpauu {or}, a = I,
2r..., q, Bxo.q.ru0{x B r(oxnos}tr$n. [noreclno JmpaBnrnoqrx BeI[rH on-
peAerf,er crpyrTlpy KoMnos,rrs{rl (nopng,on AeficrB]rfi B flapaJlJlerbHofi

rpa{-cxene) | Koropar saruchrBaercf, B BtlAe ynpaumqeno aJlnopxtua.
llocroarry Bperf, BHnoJrHeHnf, urrponporpanu ot He or{pe.q,erenorto yn-
paBJImq{R aJrroprlTM coc'naBraerca c noMoqbD MoAeJI[ acxrD(poHHb[x

B3arroAeficrBnfi - cerr llerpx. Hanncarue tarono aJrnoplrrva cBo,ul{rcf,

K (ppuarbHofi npoqeAype sareHH Befi[rH napaJIJIeJIbHofi rpao-cxexu Ha

coorBercralmqne QparxeHTH cerrr lletpr. IloayuenHaa raxrru o6pasox
cerb HaabrBaercs ynpaBnmqen, a ee noAcraHoBorrHoe olll,lcaH}le - ynpaB-
rmqef, Mt{Kponponpar.xofi Oo Aar[aantor AJI8 % f,BJIf,ercfi uHorecrBo

{0rI}, MHorecrBou rueH - rHof,ec'lBo nepexoAoB cerr, tlcr.,tDr{ar nepe-
xo.sl, cooIBeIcTB),Dq{e onepetopHux BeplrHal.

Bxmqenre urrponporparuru o. B t(otrnosnrprD osHaqaea ee r.o.ul -
rprra4rn, T.e. .q,o6aBJreHr{e x Hefi rxt(poKoraHA, BocnpnHxraD[Uo( crrHaJI
o eanycre a pa6ory ("nycr") n arpa6atuaaDugx ernHaJr o noJlJrqeHrr
pesyJtbrara ("eron"). lt{rrponporpofla, noc?poeHHas B pesyrbte?e ra-
rofi rcArrprrerflt{, Ha3EBae"cfi pacurtpeHHof,. 06ryrfi neto,q noc?poeHxs
pacErpeHHE( mrponporperu rsJroreH B [8]' a [I2] npe.q.f,oreHH t{act-
HEe CnOCO6E COCTeBJTeHlrf, pa@rpeHHHX rIKponPorparrr Coxperms 3a-
.qAHlufi ?rn roH(prrJ@a$rfi .

B nanrcannn pacD{peffiofi xl,lrporlponPm.H ]^racTB],Dr no rpailHetr
xepe,qFe ruerxr (0,r.) r (0,a.) trs rHorecrBa fc. Cnnnar "nycxt
coctort B ,ror, roo mrporrporpora $ f,srerf,er coctoff{re kJretftx
(0,r.) na (1 rrr), ?er caru pasp€faf, BHnolnf,lben Beex trprxeHruHv
rtrtporouaHgar. Ilocae BHnoJrHeHxf, Bcex rrxpororaH,q, xs or xlrrponpon-
pana $ B@Bpaqger Kretrry (1 ,r.) B npe&ree coe?of,Hxe rr rore -
Hf,er cocrof,tre rrerrcI c [renerr al c t0" Ha tI', roBeqga lato.tr o6-
pasox ynpaBroqyD ulrponporpany o nonytreHxr p$yJlb"ata. Famr xHo-
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lectBo rr He eoAept" ttrElorr rotopde ro&to 6HJto 6u oror,qectnrtu
c Ererram rr r ar ng rc, to rx cJIeAye!,qo6aartr R [Hof,ectBy
f,. r,r Harrrearb r.rrpol(orangir, BHpa6arHBemUe ernHaJI "ctont, tlcooJrb-
syr Karon-rn6o nprsrar norl reHre pesyrbrara.

B nanev cJrpae rretrra ( 1 ,r. ) , paspe[aDqaf, BHnoJIHeHre urrr-
ponponpailmr aJrnop{1[a mrtucreHuf, cBepllot, coBreqaErcs e ynpaBrm-
qefi rurerron (1o, ) (cu.prc.5)..&" oop,rrpoBenxf, c[rHaJIa o ro-
Jllnrenxr pesyrbrara r ncxoAnouy nrs[oqHo[y tiHoreerBy go6aaanelca

rJrerra (oo, ). fiprsnarou oxoHqanrf, pa6oru rrrponponparrxu cry -
m{T nof,BJreHre KorrurercHono torcJla B KpeilHef, reBofi ftrerRe MaccrBa
f,.. Tarnu o6paaor, AJrfi paculrpeHrrr rcxo.ugoF xxkponponpanxu neo6xo-

.qnxo .q,o6aerrb oglty uxKporouaHrqy

[rr: {( 1,n.,)}(( o,n.)}. (o, ( n-r+l(u.))} - t( opr)}t( 1 pr) },

nAe u € C.

g 5. Ao*xpoHHaf, xrrepnpera$tn napaJueJlbnofi

uxxponporPsr0.H aJlPopxTra Bttro{cleHll8 cBeptEI

Acnruponxaa xmepnpsrat1rs naparnerlbnofi rnrponporp8r.r.E npeA-

caaBJrf,er co6ofi nrepa4roHHyD npoqegypy [I3rI4]. Ha ratqov Eare Ro-
Topofi BHnorHae?ea m6oe nogynoreerBo rt{Rpot(oxe}U, t{g t8{cJla np[re -
Hr,rxLrx orHoerreJrbHo Hercrroporo no,qrnorecrBa rltgror f,l , 1 = L 2 ,...
..., k. floneg,enre ce?ll aBToilaroB, coorBetcrB]@en aclxxpoHt:oti t{H-

f epnpera4{r unrponponpaxrrr, Hreer crorofi xapartep. BoarroAefierBri
Mer.uy no&rHorecTBaran He cxHxpoHxlloBSlto, r.e. xaf,,qHn agfouat us llr
BOCnp[HrraeT rgueHeHl{f, Ha cBol,tx Bxo.qaxrKon,qa o[o{ np[xo.q.iT 0T co-
ce4Hnx exy aBToraaroB rg noArrnorec,rBa ur-r. Bxlnpn no,oaHorecrB aB-
toxaru pa6otam crnxpoHHo. 3gecu crtapollHocrb nomnaercs B Tou

cMUcJre, qto uoxeHtu cpa6aluaaruf, eBtorSToB B nog;rHorecrBoc ur or-
JMqarlrcr ApyF or gpyra xe 6oaee qeu Ha HeroroFil selarfiflf, nporie-
ryror( BpeileHr{ t. 06qrfi uerog npeo6pasoBaxrs cxro(pomrofi lrHtepnpe-
rar$n nepaJrJrerbHof, vrrporponperru B acrxxpolrnyr omtcan s [IS].Fh-
fe npo.qeHoHcTplpyex cocraBJreHxe aenm(poHHoil [HTepnpe"a4{r unKpo -
nponparxu o. (cr. g 3).

Conaacxo aJrropnrMy BhnfieneHnf, cBellrrr, raxAafi KJIerKa ympotr-
eraa pa6otaet a Aalx pef,r[ax: ecJl]r nprsxar u = 1, u e (ol], ro
KJre,tKe J nlHto{xaer otcqer 1 H BEro{crf,er SHeqeH{e qac?HqHoP cJn lrbt

(I), a nporxBxou cJrl rae oHa ronbxo npxm[uaer orcqsr 1.
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flycru u=0. I(netra c rureuer (JP ) nprxt{rae! otcna 1 npr
ycJloBrx roroBHoc.llt xH{op.aryx B cocegpeil rueare cJleBa.ycroMe no-
ToBHocrr,r (rrcxpyetcs no nprulHary tI', rotoltttfi Epa6etuBee"cfi B

ftJrerre c [MeHer, ( J+tr ,5 ) . 3amcs orcqeta I conpoaorggercf, creHofi
cocrosHxfiRJrerorcr,rxenarfl (j+1 ,5) r (JrS) cilinanOnlrc
"0'Ha "It coorBercrBeHHo. llymo tenepb u=1.3amrct otcqera I
r{ BhrtDrcJreHre sHaqeHxa qaclnttrtofi cynru (I) aHrlorHf,Tcs B TOx CJIy -
qaer ecJu{ Krerr}r c rureHari[ ( J*1 ,O r ( J-1 ,6) Ha:(o,q.Frcs B eAn-
HrtrHoM cocrorHrr. flprenar 'I' B nrerre ( j-1,6 ) aaeAen IJIR crpr-
poHr{344{}r npoqecca BHwIcIeHr!f,.

Taxnu o6pasoM, MHofecrBo rxeH Ars ac}Iro(poHHofi xmepnpeTaqnn
[HrponponpariMhr o" flon1rqaercf, Ao6asnem[em K [cxoAnory rHorecfBy

tr'
f= uM. uHorecrB Ur=t(j,5))r tr.=((C,6)), i=L2,...

r= 1 I
. .., k, Knerrtr Koropblx HcnorbsynTcf AJIfi B[pa6otrcl crm(po]txsr{pyo -
qilx trpltsHat(oB, T.e. Mr = IIUl[5UM6. CooraetctBerxlo At = AUATUA5T

nge A: = Ae = (ol). Aorm<ponnas t{meprpererflf, u}n(ponponpalrxu aJr-

ropr{TMa Bbrt[,rcJleH[f, cBepTIo{ BrcfinrlaeT cneAJmqxe MnKpor(oxarwl:
IIi: (r,( j,2))(r,( i*r,5)){0,(i,O}.(x,( i+1'27 }(0,( i*r,a )} {

- (x, ( J r))(0, ( i+1,5) )(1, ( l,S) ),
n1: (0,( J 3))(., ( J,2)){o,( J,5)}(o,( J,6)}(v,( i-13))(1,- ( J+1,5)) x 0,( i-1,6)). {x,( J+lp)}(r,( J f)X1,( J.1,4)} -

- (u,( t 3)) x {-,( 1,2)}(1,(i,5)}(1,( i,6)}to,( l-r3)} *
x to, ( J+1 ,5) )(o, ( j-1 ,5) ),

nAe u=?+trr.
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