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cE 0Arr0[ I{EToIE oBPABOn{U ilACCitB0B

E.B.Cyaopoa

B pa6ore paccra?plBaelcf, o.$rH rs BosLorlnfi rro.qtrogoB x BH[or-
HeHm rH(oPral[roHHo-Jlonrqec ro{x onepary{R pas.mrrDrotr crorHocrr r ocHo-
BaHHlIfi Ha npeABepn'le,rbHox ynopf,AoqeHrH e.qlHono raccrBa, cocrof,qe-
ro tlg Bcex racc[BoB, ]mecrB]/I)qrx B onepaqm.

Ynopagoveare oiA€JtbHp( xaccttBoB c qe,rbD ycropeHrf, BnnoJnrenrfi
HeKoropra rH{oprar$ororo-Jrorrrr€cKlrx onepaqifi ErpcKo rcnoJrbgye?cfi

[I]. Ogxn rg cnoco6os BunoJrHen]ra ocHoBnro( ?eoperxro-r.Horec?BeHrux
oflepa4{f, onrcaH B [2]. 0co6eruoor npe.q,IanaeroFo H]Ile reroAa sa-
E,ImIaeTCS B tOIr rItO RrrI\Fil l{3 IaCCItBoBT l^lec"ByDryX B lulotHf,e -
ron onepeern, [pe.qDapnreJtb]ro cna6raelca cBolr .q,Bortcflr KoAor re -
?or, e pe8.l}ttlcIng Sql8l{rtofi ofiepalprx cBo.qI?Cs R Jmops,q,oqel[0 e.qt-
HOFO reCCrEf (arecte c retEarn), nocJle qeno BHnorHf,e"ci noclqAo -
Ba?eJrbHoc'lb [poc"Er roFxqeegx r cnet+raJtbHrD( onepaqrr Hq[ Berto -
parx re?oft, rrpnBo.q.4es x tno6xoArrory p€yJrbrary.

hracare BBo.q;lcs neo6ro4lrue onpeAeleHlrs. 3arer paccrarpnBa-
efcfi Buflo&reHxe pesrrqHr[ rtH{op.aqroHrro-rorrqecrflr onepaqxf, HaL

AByrf, raccrsalr. Bno.q5tcn onpeAeleHtlfi cnersre,lbHt,r ,onep8+rfi HqI,

.qDoxEGrrr Betr?oparx. .(getca o6o6qenre rlpeAjraraexoro rF!o.qA, o6ecne-
uBsDqee BfnorHefire onepa@fi Hq,q, [porsBoJrbHEr rorxqecrBor raccx-
aoe. ,q!.ree paccratprBaDtce cnoco6n BunoxHeHxfi oneparfrfi carre6-
Pu.

llyctu B - rrporsBotbHHtr ynopi.qoq€Niltrf, no Bospac?anf,n raccf,B,
co.qBpra4rfi n ererenroB b. (i = G). p a s A e r r t e r b H H r
B e K t o p o r g )mopE[oqeHHoro reccnBa B HasoBer ABollro{Ef,
Berrop p&ar€pxoc?r Dr coAeFalpil s e.ql{Hxq (a s n) l-n puprrA
t(o?oporo et = 0, ectrr b, = b.*. . n ?r. Ir 9c8l b, I b.*,
1i = iffi), a !-, paspf,,q qF = I. Tarnr o6pasor, JmopfiAoceruorn
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raccr,rB B p8g.qerfie"cf, Berropor gHa E noAl.accrBoB 81,...rBo,...,8'
rax, qro Bce anereHllr B n-r no.0raccrae Bt oAIHeroBIr (r = Fr:e),

np[ a?or no3r,r4{r{ eAnHrq BeKropa e
cootBeTctB]rD? nosl{lltfl nocJleAHrx gJre-

xeHloB s no.qlaacc[BoBrBo Bcgf, ociarb-
rcfi ero no3nryrfi co.(eFa"cfi HyJu
(prc.I). 3naqerora eJlereHloB Beprurx
no,QtaccrBoB IGnbEe gHaqeHr{n SteQn-
TOB Hrf,HgX nO.qaaCCXEOB.

llyctu Ar(rt ,vr) - nporsBo.[bHuf,
racclrB, cocTo4rfi ll3 nr.n.-paspf,A-
HEx Roprerefi, nAe ,qorclGl,l f,t f, V,
xonyT 6rrrb coc?aBHurxi a kr , k.-
paSpnqroc"x arereH?oB ,qoreHoB I. n
[. coorBerctBemro (Dt = k. * \.).
llaccrn A(rrI) = (t, ( rr,-vr )r;..
...,Ar(rr,Yr),...,t.(r.,vr)) pasrep-
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Erc.I nocm n = 
LE a., coctoiqrn rc k rac-

clrBoB Ar(rr,vr)(1=I[), HasoBer .ti'rrn, xeccr -
Bor {!,g) no Aor.eHy vrecrx.AoxeHu T. xaccx-
BoB (l=iT) coaxec"f,ru no o6telrneruro. Ilpn otoy p*i",qro"n,
nn (r=ffi) ron1m He coBrqlp?b. Ha prc.2 noxasan raccrB A(f ,g)

t
Nta k=4.

Ecar A(gJ) - elnrtEn raccrBr ro B e R ? o p o r r e

t o r( 1. raccrBa ar HagoBer .qDoxttrIln Bercop pagrepHoc"f, n ,co-
AeEary{R e.s{}mIl B ler nosnqIf,x, KoropElr cootBetclB]rD? noor$rx Ko-
pterefi raccf,Ba Ar, E HyJrr - Bo Bcex oc?atrbHrtrt. Coaor;rrtroctr L =

= (11,...,1rr...rrk) BertopoBr coo?BetctByDo[fi raccrBar Atr...
...'Ar,...rAr r IOIHO peCellatprB8tb EaK I8CCIB raetOl( e.slHOnO IaC-
cnBa a(r,g). Bermp 1. rpelp?aBJrf,er co6on i-fi cton6eq raccrBa
r, (prc.2). TonqA ecJu{ B p-n c?pofte e.ql{Hono raccrBa r(u,g) (n =

=t"a) coAerrr?cs Kop!€[ Ar-no raccnBar to l.p = 1, a lr, = o

t,lfr tlL 1tr=r[). orreanqro, qlo
.!r'.=r, 

lrl 1r = g rnfi L/l
r) 3grc" rcnorbs],Dlqr noHf,trf, ]Xgprer' r ".qpreH', nptlnf,lue B ?eo-

prm perrxfloHHrtr oa3 .qAHmfi [JJ.
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(i = IIE; J =1;E,), r.qe 1(9) - ABoDrqHHfi BeKrop pasxepHoerlr D,co -
AeFilarprfi .Forbro eAxHr{Sr (nyar).

0n epaqx e fl yno pnAo qeHr s 4ZlXn,!),!] -
{ Ar(wr,I,) ,Lt ,9 H8308€M npoqeAypy, roropas npeodpasyet l{cxo.uHHfi

eArHHf, uaccl'rB A(f,I) (succre e coorBe'rcrB},Dql{rn etpoKavn uacc}tBa
reroH L) rar, qto6u saereHTB AoueHav pacnoJlaFaJrrcb B nopfiAxe
BospactaH[f,. IIpl erox @prnpyDrcs eArHnfi ynopsAoqeHxuft no ,q,oxeHy

I xaccxB 1t(wt ,gt), neperpymxponcnmrfi no c?poBar :, r8cof,B xe?of,

Lr, I pasAerrrenbnrr Ber(rop e pasrepHocrn a (pnc.2).
Ilycrt^l = 8rr...r81ro..18. - nPoltSBonbHl{il xacct{Br coAep[alFfi

n oJIereHToB a. !t P = pt,. ..,p1,...,pn - rlItcJIeHHUfi BerroP tofi re
paSxepHoctt{, Kor.rroHeH?8rir{ pt Ko?oporo RBJIf,D?cf, D nepBE( Etce,r
HarypaJrbHono pf,.qa. Tor.AO o nepaqx e R trepec !aH o-
B E H P(A) = C HasHBaelcs npoqeN/pa, ro?opaf, rro sqAgHHHr. A n P

CTpOI{I llaCC}{BC = "rr...,c11...;Co 
?aft, tl?O l-f, t(OInOHeH?a ut

raccnBa A nepecraBJtf,etcfr B nosrqHD pr xaccrBe c, t.e. "na = ",(i = i;1 Ecan upn e'!ou orereH?B racchBa c pacnonanaD?cs B fiopf,.q-
re nospactan[8r,ro BeKTopP Ha.3HBaercf, ynopfrAoqx BaD-
qtlu Ber(r.opox rscclBa l.0nepaqxefi o6
p a r H o R n e p e c ! a H o B l( r,r Pr(l) = c EasHBae?cfi
npoqe.qypa, Kolopaf, no ge,rFqHHr. a t,r P cTpox" racc[B c ?aft, qro
i-a ftorrroH€HTa cr raccr{B8c paBHa a, I IA€ J = p. (r = 1};
j = I],4). 0uenr,q,no, rco ecrr P(l) = Ar , ?o Pr(Ar) = A.

0 n e p aqr e fi y no pf, Ao qeH n a$[e(w,!)] -P,9
HasoBer npoqeAJpyr r(oTopaf, Ha ocHoBe ynops.q,oqeE{tr IIo Bo3pacraHr&
'erlereH?oB 

Aoxera g xcxoAHoro eAlrxono ,,"""rr" A(w,I) 4oprrpyer
ynopsAoqrBaDryrfi Bemop P .q,rfi AoreHa V x pa3.q,e.ElreJrbmffi Ber(Top 9.
Pasrepnocrr P H e paBHH D. IIf, paccrelp}lBaexoto np[xepa xsccl{Ba
A(wJ) xa puc.2 norasan Bermop e, a ?etce npe{ coqgrrHenxfi, ot-
o6pa,raugfi [epectaHoBKyr cootBeTcrB]DqyD yflopf,AortrBaDr4ery Berropy
P. oqear,qror txno ecJrr{ P - yflopf,,q,otrilBaDqrltr Ber(Top A.[fi AorreHa VrTo
p(a(l{,I)1 = 1'(wt,vt) x P(L) = L'.

Fcan ao Bcex xaccrBax Ar e.qffioro rraccrBa A(wrg) Aoremr wr
(1 = fd orcyrcrBlmr, ro onepalps) trmopag,ouerun ?/ Oyger aaucu -
aarr rar?[A,L] - Ar,L!, Q, a OnepaI$D ynopf,.qotleHrn I - nar
3[l] - P,e. Ecar oiey"erBye? xaccrrB relor L' !o olI€PlE[D yrlopf,-

AotreHrs "Q 6ynet 3afiilcuBarb nar ?[l] + Ar,e.
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.[gtee paccrorp]rr BE[om{exre rn(opxaqxoHno-noruqecr}rx onepa-
qxfi He[ lraccnBarl{ c [cnoJlbsoBaHxer onepa4{tr yropfiAoqennal,l n$ n

onepaqxfi P n Pr. IIpr grou no repe Heo6xo.qfiuoctn 6y4yr nao4nraca
onpeAeJreHrfr. Bes napynenna o6qxocrfi uotrro cqr{Tarb, rlro B e.q{mtr
LaccnBaJ(A Aorelu W orcytctayot.

I. llcKJIDtteHt,te Is uaccnBa Ay6n1apo-
pyDqHx 9JrexeH.!o B. Ilyctr Ar -r.accf,BpasuepHocrl{
nl , B r(otopoM nueDtcf, oAr,rHeKoBHe gJIexeHTH. Heo6xo.qrro nonJrt[{"b
xaccnB, B Koropou rar.qEfi l{g pal]nr{tlHtlx gJteHeHtoB co.q,ep[xrcfi rlo oA-
Hoi.y pasy. [lpruerua ts Ar orepaqnD ynopaqoqerura '?lhr] - Al, c r
nonJrqaeu Ber(rop Q, coAeFaql{fi I e.q,[Hr,rq, KoTopbrn PasAeJlfier ynopE-

.q,oqeruruft xacctaB Al na s no.eraccr{BoB. Bce gaeuexttr r-no no.qlac -
cnBa (r=I ,") o.[l{HaKoBEr n, ?aK KaK nosrrs{l{ e.qlHxrl BeKropa gcoo?-
Berc?ByDr nosxts{mr nocne[H}rx sJreMeHroB 6 noAl.accrBoBr g orxeqaeT
eA[HHLlarr !e gJleueHfu xg Al , roropue eoctaBrmtr raccrB, He co-
Aepraq{fi pdarpyoqnx eneueH,foB.

OrrearAHo, qTo orepaq.rulSllr) - P,ci P'(9) = z Oopmp]rDr ,qBo-
rqHHfi Berrop z, or[eqaDqr{fi e.q{Hxqarff Te oneleH"H rcxoAHoro Mac-
crBS Ar, Ro"opHe raKf,e coc'raBJlmt rraccrBrHe coAepra4ln Ay6Jrr{p}rD-
qtlx 9JIeMeHTOB.

2. 06beAHHeHRe AByx raccuBoB. Ilycm
L1 t L, - coBrecrl,luHe no o6tegffieHlD uacctlBE pa3vepHocrefi n, u
B. cootBefcrBenno. Heo6xo.ql{Mo nonJrultrb MacctlB A, = A, u A2 .Ec-
JIDI A = (lr,l.) - eArmrfi rraccl{B paexepnocru D = D,r + na, lornplue-
H8a ft ,l, onepa4m?J[A] - Ar,q , rroJrJ rae[ BerTop e pa3De[rHoc?H a,
oTreqa,Dqrfi e.q{HrqavH ?e QJrexeHtbr Jmopa.q,otreHHoro xeecl{Ba AtrtroTo-
pHe cocTaBlm? uaccr{B A, = A, U Aa, He coAep[8]${f, gJdarpylqlr sae-
reHtoB. B ro re apeur oneparpn:8[A] - P,ei P'(q) = z (Fp.xpyn[
Ber(iop z p&3uepHocrx n, orxeqaDqr,rf e.q}IHfiqam te aJIereHtH rcxoA -
HiIX XaCCI{BOB Ar n A.r KOTOPHe COCtaBJImT rACCtlB l, = A, U A.r
He coAeprary{fi gy6anpporyar oJleueHtoB.

3. BuAeJreHre oJrereHro B oAH o ro xec-
cl{Ba, BxoAnqrx (nan He BxoAsqxx) B

g p y r o fi. flycm A, x A. - coBuecrm.He no o6tegxneHxD racclr-
BH pAErrepHoctefi nr r a2 cooTBeTctBeHHo. Hlnno angefl$ gnereHTH

r.accrBa A1, Bxolgu,re B A.. Ecar A = (Ar,A.) - eAnHrrfi xaccxB pas-
repHocrn a=at+Daf, 1r-BeKTopuetor (pasrepHocar n ) r€ccr,rBa

A.lf rornptflefirt r A onepaqlm nl.ll,rl.,rl - Ar ,1r,9,rroJrJruaer BeBlop

Qr coAeFaqrf, 8 €IurHrrl, ftoropEn pasAeJl.set ynopnqoqeHErfi
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At Ha s no.q.acclBoB, a Bertop fl - Ha E cerueHaoB, trpf, o?or
Kaf,IoLy r{y noAracc}tBy cootBercrBye! cBofi r-fi cerueH,! Bek?ope
1l(r = IF). Egnnrqg Bertopa Ll onrerram oJIexeHrH xaccnBa A,
a lr (pnc. 3).

1 P L' I y x
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Pnc. 3

Berlopor BxorAeHnf, y HasoBeu ADorErrf,
Berlop paal,epBocfr E, o$reqaDqnfi eAl{Hxqam re gJrereHrrr raccrBa
Ar Ha Ar, Ko?opHe Bxo.qrr B A..llo aertopa,l 9 r f1 uorno ciFp-
r.r{poBarb BeKTop BxorAeH}{a, rcnonbsya c,relyo|IFe npe.q,JroreHxa.

a) Ecan r-fi cemext li co.qeFnt Hyrx x e.qIHlrE, To r-f,
no.q|racclrB coAeFr{! orereHTrr s3 A. (oueuexmre nyaaun) n orereHfit
rs A, (orreuenmre e.qlrHxqam). Tar rar Bce gJrereHTH r-no no.qlac-
cnBa o.qIHaKoBH, ?o oJIereH,lH rg Ar r otreqeHl{He eII{H}rqarH 1l B

r-M C€FM€H'[e, fiBJrm?Ct SJIerreHtAr[ r{rl Ar ]t BXOAflt! B A.. B ator
cJrJruae coAeprx)e r-ro cenleHra Berropa BlorAeHt,la y coBrrqlaeT c
cogepnrux r-po cenl€Hr8 f; (prc.3).

6) Fcm r-f cerxeHr 1: co.q,eftrxr roJrbro xyan (eplnnrs), ro
r-fi [o.0.accnB coAeFr{T Torbro oArHaKoBEe srexex?u t{g A.(Ar) . B

orHx cJrJrqafix r-r ceFMeHr Bemopa BxqlqeHrfi y .q,orreH coAernia?b
TOJlbr(o HyJIX.

P.
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lltar, Am (oprrpoBaHxs Benlopa Bxof,.qelrxa no Ber?opar. 9 x 1l
cnpeBe.q,rlfiBo c.,reAyuqee npaBxro: ecrx r-fi cenIeHT 1l eo.q,efxT xo-
tn 6u oprn HyJrb, ro coAeptrxxoe orono cenileHta ecrb co.qep{roe co-
OtBeIcTBlmqero r-no CenyeHte Ber?opa tror,qeHna, ec[}l Ie r-fi Cen-
reHI 1l coAeFfir roJrbro eAl{Hnrsl, ?o coorBetcrByDq[n ceFr€Hr Ber-
ropa BxorAennf, - ro.trHocrbD HyJreBon (r = iJ) .

0nepaqx e R &(e,t) =, HasoBeil npoqepypyrroiopas no

pasAerlxrenbHory BeRTopy e x .qBontnoly Befttopy 1 c?por" Berrop y
B coolBerc.[Brr c npf,BeAeHHHn npaBxnor. Pasrepnocrr gr] n y oA]r-
HATOBH.

Tannu o6pa.aou, onepaqln'l).1e,,1r] - Ar,11,e; d(e,11)=y *op -
Ht{pyDT Benfop y, omeqaDuprfi egnnnqaun te gneueHTu B Ar, KotopHe
SBJIaDTcr eJreMeHTair[ Al H Bxo.qflT B Az (prc.3).

9ro6u onpegeJr[Tbi Karne gJreueHrbr na Ar He Bxo,qflt BAarAoc -
tatoqHo BHnorHt{Tb .qaJree onepa4rp noKgunoHeHTHoF ronsDttrUrn 11.f; =

= d.,pge T - nnaepcrf, Beftropa y. ?or.qg Ber(?op d o?xeqaetr Te gJIe-

UeHTH uacclrBa Al l{s Ar , KoTopHe He_BxoA.sT B_Aa .
Oueangno, trro Berrop yr = e(e,fl), FAeII - nxnepcna 1l,

orueqaer e.w{H}rr.laur re gJreueHtlt MaccrBa Ae r{g At , xoropue a:<o -
Asr B Ar. BunomrnR AAJree oneparprn fi.7. = dil noayraen BeErop

d, r orueuarqHfi eArHr{qatrn re aJlexeHTbr Aa t{3 A' , ro?opHe He Bxo-

Af,t B 41.
B rc're npeun onepaqrrdlll - n,q; P(li) = Ii; A(0, 1l) =

= y; Pt(y) = z (gplrxpl,n! Befttop z, orrerraDou,rfi eArltt{qamr orereHfir
rcxoAHoFo xaccl,tBa ArrBxoA.f,r4ne B Aa.Ecrx 3.qpcb nocJre oneparprn e nu-

noril{Tb oneparflrr 1l-? = d.; Pr(d) = ztrlo noJr]no{x Ber?op !lrort{€-
tED[p{f, e.qrcuqailx gJreMeHTH rcro.B{oFo reccrBa arrHe Bxo.qf,ne a A..

^ lloeae,qoBa?eJrbnoerb oneperprn 2[l] - p,*; r(1.) = 1l;
0(e,r1) = yr; P'(yr)=2. {oprrpyer Bemop ze, orrrcqaDq{f, e&{Hx-

qautr oJIexeH'[H t{cxoAHono racctlBa A2, Bf,ogf,rpre B Ar . Ecm gAecb

nocne onepaqxn 0 arnomrillb onepa$rx- fl.I, = dri P'td.,) = zr, ?o
rroJl]rtflor BeKTop zrr otxeqamFfi eAnmqarr oJtereHtLl no(o.qlono rac-
cnBa A.r He Bxo.qf,rp{e B Ar.

4. 0npeAeJreHne noJrHono BxorAeHrfi
oAHOFo r.aCCllBa B Apyrofi. t{8 nrilBqAgrorono
BE[e npaure Bx.Ero: ecJln raccnB Ar Bxo.qfl? B Arr ?o cpe.Sr Bcef,
I cenleHtoB 1l He cyqecrBye! Hr o.Sroro cerreH?a, Kololrn coflpp-
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tnT ToJrbKo eII{HUrE, r.e. B oTOt CJrJ^rae JrD6Of, r-R Cenr.eHT 1l AOJI-
reH coAel[arb xo?r 6u ogrn Hyau (r = I;) (pnc.3).

0 n e parlH e n 6(Q,1)=F H&3oBex rpoqe,qypyrKoropafi ro
p&BAerfitenbHouy BeKTopy I H .qpo[tlHouy Berropy 1 r[oprlrpym aHaqe -
Hrl€ p = 1, ecar lraf,,rtbrft ,l3 B cerreHtoB BeKtopa l coAepfin" xoTf 6u
o,ll}tH HyJIb' f, F=O - B npoTI{BHOM CnJ lae.

Tannu o6pasoM, ecJul A=(A,,Az ) - "nr"rfi 
uaccltB u 1. - Bertop

uerox xaccrBa A1, ro orepa4{r 'Llla,tr) - ar ,11 ,9i 6( e,f 1) = p

hm8 hl - p,9; n(lr) = lli 6(9.,1r)=p) *opnnppr sHaqeHne p=1,
ecJrr{ Ar HroAfi? B A.r r B=O - B npo.r}tBHoM cJIWae. 0UeAnA}ro, qTO

ecn}{ Aa BxoArr B Ar, ro 6tc, Iil = 1r B rpoll{BHou CJIJ rae

6te, i;l = o. B npnirepe na pnc.3 g=0, rar rax 2-fl r 6-fi cenueH-
TH Il coAeprar roJlbr(o eArftrnr$.

5. IiepeceqeHtre AByx MaccrBoB. Ilepe-
cetreHre Aplx uaccHBoB A1 r{ A2 ectb raccnB A' = A, fl A. r cOCTOf,-
qxfi lrs sJrexeHToB A1, BxoA.fiuprx a A. (uan nao6opot), He coAepfia.qrfi
gy6anpynqrx aJreMeHroB. Ec;ut aexrop Bxof,AeH[f, yr noryqeHru[fi B pe-
synbrare onepa!+{r.l A(,p, rl) = yr! r-v cenxeHte co.qeptrxr 6oaee oA-
HOr, e.q,hHr{Ilbr, To gJreMeHTbt r,t3 Alr oTreqeHHHe e.qtlHxqarfi r-Fo ceF -
MeHra y, o.q,rHaxoBu (pnc.3). IJrn uotanuenna g;dauplrDulux oJreMeHToB

B oroM cerMeHTe ocraBJrrercf, o.4Ha eArHxqa, HanpHuep, onmafiuas K

(r -1)-r.,ry cerMeHry.
0nepaqfi e i. 1{9,1) =r Ha:roBelnpoqe.qypyrrotopaatro

pa3AenrTenbHoMy Bexropy q' r{ ,q,Bor{roroxy BeKTopy 1 crpol,rT BeKTop r
IIo npaBHiry: ec.it4 ]:.-l' cerMeHT I co.q,epfixT oA]ry eAnxqy rnfl 6oreerTo
B r-M CenMeHre ): eAhHcTBeHHas e.qHHl{qa coA,eptrxTc8 B Tofi fe no3t{ -
qrlr, tmo H e.q,xHr{qa r-no cerMeHTa lr6nrlalr[af K (r-l)-uy cen{eH-
Ty, ecJIH )(e r-r, cenMeHT 1 coAeptrtit ToJrbKo HyJrr{, to r-fi ceFrreHT
x norHocrbn HyneBoF (r = J.]i ). Pasuepnocrlr g,1 H r o.qI{HaKoBH.

Tamv o6pasoM, onepaq[n 2I le,l] + Ar , 11, 9i fi( grrl) = ri
v(.p,y) = x +opMxpynr BeKTop r (pnc.3), olreqaDrrpfi egrHnqaurr g.[e -
MeHTbt Al r43 A., KOtOpHe BXOA.ET B A2 tt COCTaBJtmT taCCXB A, =

= Ar n Ar2 H€ coAepraqxfi,qy6JB{p}rDryD( oJrexeHroB. B ro xe Bperfi no-
cne.q,oBare,rbHocrb oneparptn!!lt) - P,ei P(tr) = lli d(e,11) = y ;
v(p, y) = r1 P!(x) = z (opurpyet Bertop z, orreqaDqflfi e.qrHlqaillt
gJleIeHiH l,lCXO.qEOrO xaCCUBa Ai, CoclaBJlilqlte l,aCC}tB A, = Ar n Ae.

6.PaaHocrb AByx xaccrtBoB. Ecar a=
--(ar,A.) - eAIHHR MSCCI{B f, 1, - BeXtlOp retoK MaCC}IBa Arr rO
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onepqrp{r'Llltr,tr) - A',11,9; t(e, 1l) = ri r'r.f = d; {9,d) = r
(r.qe d orueqaet e.ryrlmqaun gJreueHmr ar r,rg Ar, He Bxo,qEqne a A.)

eopMr.rplDT BeKTop r, orrreqaD[p{f, e,q[H[qaMn gJIeueHtH r,rg Ar, cocraB-

{mqxe Macc}rB A, = A, \A2. OnepaqdrS[e] - P,ei r(. r, ) = 1l;
ii(e,rl) = y; Ii. I. dl {9,d)=r1.,P,(t)=z eoprrrp}mr Beftrop z,
orlaeqanqlrr e.qrHnqar{r gJIexeHlFH xcxo.StoFo HaccrBa A,rr cocraBatD -
qtle MacclrB A, = Arv..

Ao cnx flop uE [MeJrr AeJIo c rnrppuaryoHHo-roF[qgcruun onepa -
rprf,rrtr Hq.q, .qByur xacc]rearu. .[gree 6y41m paccuorperH ocHoBHbre one-
pa4{r Ha.q, e.qnHuu MaccrrBou, cocrof,rs{x r{s k xacc}rBon (t > 2).

?.BHA, eJIeHlae gnereHf oB Malcr{Ba Att
BXOAnqTX B YeCCf,B Ar (i,i = rE; i I i llycm

A = (Ar ,... sr ,.. . nAr) - e&4Hufi xaccllB paguePHoctl{ D= Dar CO-

crof,qttr tls k uaceriBoB l,r pasuepHocrr n. (n = 1-l[), a 1 = (lrr...
...,11 ,. .. , 1.) - racclrB xeror eAflHono raccrBa I (pnc.4). Ilprue-
Hfif, K A onepa4tn{[eJ] - A."E,r,er non] {aeu BeKTop g r Koropbrr
cogeprrai s e.u,nHnq I pasAenf,er ynopffAoqeHHbrf, MecclrB Ar Ha a

ro.qHaccrBoB H ftar.q!fi Bercrop Il ra L' (i = IIE)- Ha I cerMeHsoB.
IIpr srox -r-xy no.$raccnBy cootBerc?Bye? r-R ceFueHr (r = ils)
KaIAoro Berropa llj = ilE). tjarunrE Benropa ll orxeqanr eJreren-
rH Ar r{3 Ar (r =:ffi).

Baegelr onpegeJrexrs. Pa c r[ H pe H H Hr B e ft T o p o u
B X O f,.qe H t{ f, y HSgOBera.qDonttrrHtr BeKAOp panrepHocrn nroT-
HeqaDqtfi eAl{Ht{qax[ .!e oJIexeH'H At Ir3 Arr KolnopHe BxoA^sT B tac -
cr{BAr (i,i -IE; rla). Ilpo il ef, yr o qHbrv Be K,r o -
p o u'trr BeKropoB 1l r{ 1: (i,i = llE; rlJ) HasoBey BeK -
TOp paEtuepHocTH nr p,-f KoMnoHeHTa totopono 6yger ait = o, ecJur

tlr=ou llp=1i tir =1, ecrilrLr=, ,ljp=O;t;'=f,r ec-

rH llp = o r rlp = g (p=S). Bemop trJ pasgeaeH Berropou e

Ha I cerrreHloB (pnc. 4).
Iloraleu, trao no EexropaM e, 1l r Ij n trJ uonHo c(popMr{poBarb

pacErpem{Dlfi Bentop Bxof,.q,eHnfi , rilcfloJlbsya cJre&)mqle npeAJrof eHxs.
a) Ecan r-R cenreHr trJ coAepmrr KaK HyJu{rTaK }r e.qrr}o{rp

(xesasncnro or rono, ecrb JIr B orox cenreHle eqe lr u ), tlo r-fi
nolraccltB, Kpoxe aJreueHToB ,qtr)yrrc( raccrBoB, otleqeHHHx u (ecau ra-
ftoBHe rreDlcg), coAeprrr areueHrH Hs A. (olxeqemtre eAnHrqarx

).
I
I

l=l
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1l). Tar Kar Bce arereH?u r-no no.e.accnBa o.q1naftoBu, !o o.r€r.BH -
,!Er Ar lr-ro no,qf.accrBa Bxo.qtT B AJ. B stor cnJBae co.qBrarroe
r-Fo C€rlr€HTe paCllrtpeHHOrto Bel(topa Bxor.qeHxa Jr CoBnq[Ber c coAep-
fnrHx r-ro ceFueHra Ii (prc.4).

6) Ecnr.r r-fi cerreHr trJ, rpore tl, rongB TaxoBHe nreDrrcfr,
coAeFfixT tonbKo HyJrr (eArHr{ts), ro l!-il noAracc}rB, Kpore gJrereH -
roB AIIynrx MaccnBoB, onueqeHHbD( l(, coAelrf,r{t o.qI{HaKoBHe gnereH,Itr

I{3 A, r orueqeHHue e,qrHl,lrlaxx 1! (rc AtroueqeHHHe. e,[rrrtrrqarn f l)
x He coAel[xr gJrexeHloB rc Ar (AJ). B srr:r cnyqaE( r-fi cenf,eH?
pactrrpeHHoro Beftlop8 BxolAeHx.f, y coAeF[I{t IoJrbKo HyJr[.

s) Ec.ru,t r-R ceueH? ttJ cogepnrr? roJrbro f,, ro r-fi noAl8c-
cltB coAepn[ onereHtr{ (o,qrraroaue) ns .npynnc raccrBoB, Ho He co-
AeFxr oJreueH?oB r,n! A, f, AJ . B oror cJrytrae r-fi cefleH? pac-
trnpeHHoFo Bercropa Bro4qenxf, y eoAelllxr TorbKo HyJlx.

[tar, ,qra @plrponaxns pacm{peHnono BeKropa Bxor.q,eHrlf, y no

Berropatr e, 1l x 1] cnpaBe.qp{Bo c,relyDqe€ npaBrJro: no Benlopa.

1l r.r r! OopmrpyErcfi Bexrop tri; ecar r-fi cemeHr tti colep-
f,rr rorf, 6u o.gn HyJrb rrJrn roJrbro I, !o coAeF{roe otono cenreHta
1l eclb co.qelililuoe coo?Be![crB],Dqeno ceFr.eH?a pacErrpeHHono Beftlo-
pe Bxo[AeHx.8 y, ecrl{ re r-fi cerueHt trJ, xpore I, coAe[ailr
TOJIbTO e.BtHr{EFI, tO r-il CerllCH" paCOnpeHHOIrO BerAOpa BXOI.qeHrfi y
eoAeFr" loJrbr(o xyan (rS).

0 n e p a q n e R'dq,l,ei) = y HasoBer EpoqeAypyr l(oto -
Pafi no pasAaruterrbHory Beftlopy I H Bertopar. I n o ctpox! BeK?op y
B COOTBeTCTBI{n C npnEeAeHHbDl npeB[.[Or.

I{s grono [pagrra Brgrot qTo ecrx raccrB Ar BxoErr B AJrro

cpe.qfl.Bcex s cenrenton trJ He clqectBye! Hx o.qgono ceflen?arro-
ropufi coAeprar 6u roarro elut{}rrsl (n,6ulu Morer, ll) (pnc.4).

0nepaqnen p(q, 1, o) =p HEEToB€I,nPoqeA/Hy, Iro,lo-
pafi IIo p8:]AeIIIeJIbHoxy BeI(Topy I x BeIGoPst I lr s, Ctponf llporctry-
rotruf, Berrop tto, 8 gatev (Pp.xpyer sruqeHle p=1, ecJEr Kar -
.qpil rs 6 cenr.en?oB tlql cogep[x! xorn 6u o.qnx nyau (nar ?onbro
I)r n B=o - B nPort{BHoM cn*ae.

Tarror o6pasor, ecJllr n = (Ar1...1A.,...,4r) il L = (rrr...
.... ,1r ,... ,1r ) , to onepat6x 'I U ,r] - a, ,Lt ,ei .( e,1l,1j) = y
(oprnppr pacupemrfi Beftrop Bxor.qen[f, y (prc.4), orrerraluprn ell-
Hr{qarfl gJrereHTH Al l{3 Ar, Bxo.q,f,qle B AJ (i,j = Ek; 1 I J). g

ro re Bpers nocreAoBaseJrbHocrb onepa4{fi s1l1 - r,9; P(lr) = 1l;
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P(lr) = rl; cr( e,rl,rj) = vi Pr(y)=z @purpyer Berrop z' orueqaD-
rqxr eArHlriailr saeienru [cxoAHoro rraccrBa Ar, BxoAE[p{e B AJ (i,J=
= l rki i I i)

S.flepecetleHue ,( MaccrBoB. Ilyctr [=
= (Ar,...rAr,...rar) u rr = (1rr...11.r...r 1.).llepeceuerreu k

t
uacc[BoB 11 A, = A,t 6y[er. HaSHBSTb raccuB Ao, cocrofi$rn (,ura

t=i I !

onpeAeneHHocr[) x3 g.[ereHroB al, Bxofl,fiq]o( Bo Bce laccr{Bbr A,(i=
= IE' ) t He coAepraryril Ay6rmpJmqr{x eJrexeHros. flocaeAoBateJrbxocrb
onepa$lfi */11 ,fl - Ar 'L' rrDi 11 = dCJl ,ll);...i Ir = a(e, Y1-1 r

1l.r) ;... i r.-, = c( e,x.-. ,r;) ;v( e,x.-r)=r (rg,e aertop yr e.q,fiHl,r-

qaxr orireqaer SJIeueH.rH Ar t{3 A!! ffio,qflqte B r{accnBH A.rArr...
... rAr,Ar*r) (opmpyet BeKTop rr o?xeqaD[ptn eAIHHqaxx oJI€r€H-

TH Al rro Ar , cocrauf,Dqre xaccnB Ao = i 1.. fura-,ronrrrro nocre-
t=1 t

AoBa,rerbHoc"b oneparpfiS[l] - f ,q; n(1.) = Il; P(la) = 1l; xr =

= e( e,ll,1;) ;.. .;P(1r+1) = 1l*, iyr=a( Lyr-r ,rl.*.) i...;P(1:) = 1;;
rr=a(e,x.-ar1l); y(9,y.-r)=r1 Pr(x) = z {opuxpy€" B€Frop !;ot-
reqaDqrfi e.qlHxqarl 9JtereHlLr xcroAnoro raccrBa Ar, cocTaBrf,Dqf,e

t
ITCCIB Ao= fl A, .

9.06i=:;rHeHre BH6paaxux I raccr-
a o a. Ilyctt o = (Ar,...,A1 ,...,Ak) I{ L = (1r,...,rr,...,1L).
Hyrno aunoanntb o66e.0[HeHHe 6 raccHBoB Ar ,A. ,... ,Ar 1... 1A, ng

A (t s x). IlocreApaa?erbnoe?b onepaq{fi"tii^ ;i - 1,,-i,,, p; Bt 
=

y(q,l) = r r[oprrpyet Bertop x, o?reqaDqnf, e.qoilqarn

arereHTH ]Is At , coc?aBrf,D$re uaccxD Ao = 3 O. r He coAepta-
' j=l 'l

eEf, 46anppr$fi gJrereHToB. B ro f,e Bperf, flocreAoBarerbHocrb orre-

paqlrfrL[A] -P,e;1= f t. , P(1) = I,i r(9,1r) = rg pr(r) = z
J=l 'J

{opurpyer BeKTop z, oTxeqaDEER e.Qffirqam{ gJrereHrDt tr3 A, coc?88-
s

rmuue uacclrB Ao = ,Yrl.r.
I0. Ilyclr A = (ao,Ar,...4r,,...,4r) r L = (1o,r1r...;ra,...r

..., 1.) r Heo6ro.@.o onpegem"b, Katqe aJrereHl[r ftarAono l{g rac-
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clrBoB lr (l=r-,r-) BroAgr B r( r D c e B o fi M a e c l,t B

Ao . B nocaegoBateJrbHoc.lr oneparprfi ? [l ,r,] r Ar , Lr, <e i x, =

= a(q,11,1;)i...ixr = ,r(e,11.,13);...ix. = a(q,11 ,1j) aemop tr. or-
veqaer e.qrHlqaxr,r gJrexeHtbr Ar i,r3 Ar, BxoAflr4r{e B Ao (i= 1,k).Ana-
JroF[qHo B rocJreAoBareJrbHocrn onepa4rf, %lt) - P,Qi p(L) = Lr;
r,. = a(e,11,11)i...ix.=c(p,11,13)i...iyr = *(e, 11, U)i P'(yr) =

= zri...;Pt(f.)i...iPt(x.) = z. BeKTop zr orueqner epl{Ht{qaxn
onerenTbr [cxo.Sroro uaccr{Ba Ar, BxoA,sqre B Ao (i.= 1rk).

II. Ilycrr A = (AoiA.,...,A.,...3*) n L = (10r11,...,1rr...
...rlr). Heo6xoArauo onpeAenurbt B Haftre uaccrBbt l.(i=1-,E) KIIDTI€.

onepatfitRBoF xaccltB Ao Btro.qIT noJrHocrbD. B nouegonafenbHoctn

?[ A,L]'A' ,L! ,eipr=F(9,1f ,r1) i...;pr=p( 9,11,11) i...,Fr= B( e,ri ,li)
SHAqeHne B. = l,ecln Ao BXg.qI{t B Arrl,t tsO - B IIpOTttBHOtl CnWAe

(1=l-,k). Ararorrtno B nocneAoBareJrbHocrr onepa$rn I711 -e,q;
p(r,) = Lti Br = p(e,1;,11)i...ipr(e,li,ll),...,pr = p(e,13,r) sua-
qeHIe. Fr= 1r €Car Ao BxoAlt,I, B Ar (i = E).

Ilpora.nncrpupyer. Bosuornocrlt flpeAraraeuoro !.ero4a Ha cneA]m -
qer npt{repe. Tpe6yerca onpeAenrrb, BxoAt{T rt,t racctrB Ao B MaccuB

B = (ar'na2) u (1, n lr) u (A, n a4 n a2) . fiycm a= (Ao,A1,42,
ar,A.), L = (to,l.t,la11!,1" ). Tonla nocJreAoBateJlbHocrb oneparpf,

4r[l ,r] - Ar,Lr,0i x1 = derll,ll); y. = c(e,11,1r);yr=.(q,Ii,Il);
x. = a(e,yr,ll)i 1= xr , y., yr; B=B(e,Ii,r) qopurpyer F = 1,
ecnx Ao BxoAI,lT B B, n 9=O - a npoTl,tBHoM cJIJmae. Analonntfio no-
cneAoBareJrbHocrh oneparprfr 4l L) + p,rpi p(r,) = r,r i Ir = 6( 9,11 ,r!) i
y. = e(g,ri,ri)i x, = o(o,11,11); y.=c(e,rr,l!);t = yr v xa v xri
p = p(g,Ll rr) (oproapyet B=1r €cJIx Ao Bxo.qlr! B B.

Tarnu o6pasor, 6uao noragaxo, rrTo pe[eHne ,q,ocraroqHo cnornux
sagau o6pa6o?t(rr uaccrBoB cBo.q{Tcfi I( ynopnAoqeHl.ln eAHHoro uaccr8a,
coctofl{ero rds raccnBoB-apnyr.eHroB (?), m6o K nocrpoeHnr ynopfi-
AotorBaDqen nepec?aHoBKr{ ,q/f, eArHoro uaccnBa (S ), nocre qeFo HqA

noJIJrqeHHur[ ADottrlHErt{ Berlopamt uetor BHnoJlHaDtcf, npocaDre Jlor}lqe-
crre (A, V , J ) r cner$aJlbHtre (PrP, ,a,g,y) oneparlrn. Paccrorpen-
HEfi Mero.q nogBoJrter rarcre peaJrnaoBarb m6]rD 6yHKr+{n o6pa6orxr k
ilacclrBoB, sqIaHHyD, HarrprMep, nonrqecKofi oopuynofi B .u{36pHnTt{BHo
HopHaJrbHofi {opue: g = unai (nAe Ai - HeKorop{fi r-fi ilacc}rB

A. (i = I ,t) raar ero AorronHemre T. .q,Jrfi o6nacltr
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llocroarry Jronnqecrfie x cuets{eJrbHHe onepatfln xoryr 6utr BH-
nonHelGl ouenr drcrpor Bperr pe[eHxr [H{op.aqlomro-.loFnq€cfiofi sa-
Agqn B boroanor otrpcgBlfiercr BpereHer ynopaAotrerule eAIHono raccrr-
88.

Taran nocaegoBa?e[bHocrb (nepenpynmpoBra re?oft B. cootBe[cr-
BlrH c ynops,qoqeHrer. - JroFrqecraa o6pa6otra retor) nosBonfier BH-

rroJrHilrb trxpoRnfi rQyn l{H(Fpllarfl oHHo-JronxqecKrx oneparyrfi norlcroBoro
t}rn8 Hq,q, raccnBarrr B tor. qlcJre oneperflx pe.[firuortrron a,me6pu
Ko.q,qg.

.[g.nee pacerorp]r[ cnoco6u nunornreruf, oflepat1{R persrg{offion ar-
re6pr xa ocHoBe npe1Jraraeroro uero.qa.

B peaa4romofi roAern 6aa AAHHEo( Bce .qer{Hue trpeAcraBJrfircf,
B BnAe Ha6opa nonreuoBam.u ra6mq (omooeruf,) [ ]. IAa Qoprrpo -
BAHXS sa[pocoB K pe'rfirFoHHon 6&3e Ko.qAox 6uao npeg4oeeHo A8a Bx.qg

aBHKoB: peJrsrforHas arne6pa (e-alre6pa) x perfi+{oruroe ncqncJreHrre

[5]. fsur c,-arre6pr rBJrfiercfr npoqe.qypHHx mur(or n npe.q,craBJrfiet

co6ofi na6op onelnrprfir apn1reHrar.n Roroprfi f,Brf,D?cfi xaccrBH [516].
Jh6yn xn(oprargD, xpeHlrJrD B peJIESorHoR 6aserr6{o sss,lgqb n]rrer
BHnOrHeHf, fi HeKOlOpOfi IIOCJrC,qOBaterbHOC?ll Oneperfl R c-alne6pU.

0nepa4rr e-ame6pr .q,erf,rcfi Ha ieoper[ro{HorectBepue (o6te-
.qIHeH[e r nepeceqeHxe, p&9Hoc!!b, pac[xpeHHoe .qefiaploBo qpons BeAe -
me) n cnerpraJrbHHe (npoerryr, onpanxqemte, AeJIeHre| coe.qnHeme).

&moanemre o6te.qrnerua, nepeceqenlf, n pasHocrn 6u.no paccrorPeHo

sroe. PacucpeHnoe Aerap?oBo npo[sBe.qeHxe sAecb He paccre?prBae? -
cf,, Tar Kax ono He orHocrfcs r nof,croBHu onepa$tm.. IIpn peamsa -
E{n npoerr+fli ocHoBHaf, pa6ota - f,cuDqeHre rc peyJlbtrplmqGro xac-
cnaa 4dmrpyaqlx Kopterefi (paccrotpeno atue). Bunoaxerfle orpeHx -
rrerflfr cBo,s{tcfi n npoctory norornoHeHtHolry cPeBHerum A81rI reccnBoB.

lltar, paccrotplr sAec8 Burto&relote onepaq{R .q€JleHrfi rt coelx -
HeHtrf, Ha ocHoge npcl/ranaercFo reto,qA. Aa-uee 6yger rcnoJrbooBa?b

BCe o6osHBtreHrs f Ebru"xf,, Boropfe onpeltereHH BD[e.
Baeger ottpqAeronrc. 0 nepeqn e fi p(o,l) - 6 Hesoner

npoqeAypy, r(otopas no Herotopory Apof,trrory Berropy 1 x pas1e.Ei

relbHory Eorropy L coAelleqery I e.q{Hrrll x peAeJlfiDqery I na B

cemeH?oB, crpox! BeRrcp I ?aftoil, tllo coAcFlroe r-no cenrcHra
g(r = i;) coBrra.qBe? e coAep.lr r-no ccmen?e lrecrE r-l cer-
reHt 1 - nepBbril o! Haq8tra cenrem! coAeFall0tf, rota 6u o.qql €.q{-
Hnry, BO BCer Ap]/I'rfi cerreHtax I co.qeFa?cf ?orbBo HytH.
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(I-R napnant). Ilycru Br(ri,vr) n n.(v.) -
o.rHouentra (vaccnru) pagvepHoctefl al r E2 coornercrBeHHor y koro-
pro( AoueHH V. f, va coBrecrltvu no o6te.qxnerm.Hymro nonJ^Dltb pe-
synbrrrplmqrr xeccxB onepaqffi AeJreHDrfi R = Rr[vr + v.Ja..(B rpxrcpe
xa pnc.S Heo6xolprro oflpc.q,ennrb Qerttarlr rer Jmgefi, ftolopue BJla,q,emt

soEr(anr AJtrOJI, KOtsOJI r O0PTPAH. )

llpnrenaa r Rr(rn,vr) orepauuD ynopfiAoqeHxa tl[Rr(!r,T.)] .
- Rl(!l ,vl),elr noJi;rmer Ber(rop er p&3repnocrn !r, coAetrraryrF
Br e.qrtH}rq, fto4opHn pa:rAeJlf,er ynopf,Aot{eHHHfi no .qprdHy fl uaccrn

Bl(rl , Yi) na sr no.eraccraon (pnc.5). Saerertu.qoreHa' rl B r{r
nogyaccrae o.qrHaroBrr (r = S.I llocrporr e,qlrnufi raccnB l(rg) =

= (Bl(!l,vl)rR2(p, Y.)) pasuepHocrx n = n1+D2 r Beraop refor I
P&srepHocTn n, oTreqaDrry{fi e.qrB{qar.x Koplerx racct/tBa 8.. llprre -
Hafi x A([,I) orcpaEp{n 8h(r,I)] - P,.9a, norJ laer Beftrop 92
pasxepnoc"lr n (cogppaqrfi sa e,q[Hnq) x ynopagoorBaDq!f; Bertop P
pasrepHocrr a. Ha pnc.5 norasaH Fpa{ coe.qXnexrfi, oro6paraDqlrfi ne-
pecrenoBKy, coo?DescfByDqJD EeKTopy P, a larce Bermp Ii, flo-
nJrceHrfifi B pegy.[bra?e trcpccTaHoDEx P(1) = Dr.

flocae altq onepatprfi octaercf, npoBep[Tb norHoe Bx6.q,eHle xac-
crBa B2 B-'rc8r,qtf, r-fi (r=tll) noAteccnB oJrereHroB Aorene Vl

rsccrBa Rl. Ora npoBepr(e npor{sBo.qttcs ttJn€r aHrtolH€Hufi sr. nre -
p8rptil. B !-fi trreparyrr BHnoJrHf,Drcs cnelyDupre oneparpn Hq,q, Bextopa-
xll:

Lr=z-1.-6r-r; g!=p( er ,zr) i gi=go{.(n.) ; 6t=p(6i) ; po=F( e. rrr ,Bf) ;

fr-r v Bor €ctrlt Fr=1 ,

f j-1 , 9CJIf, Fo=O,

nAe r-:[-E'r; zo =1i6o =9i fo =9 (In0-eArHnqHEnrHyreBofi

Bertopt cootae?crBenHo). 3g,cou Bexrop zo = znr.E-r B cenrexrax
c Hor6par[ reHbllle qcl r coAeI[I{I to.[bro HyII{, a coAeFrroe oclarrb-
Hlo( eno cen|.olrroB coBrra,qpc" c coAqrrrnE coorBelctB]|ltqD( ceryeH-
roB BGB?ope zo . Bemop t, = d e1 ,!o) Bqgeltre? e.qtHxqsrx Bee r(op-

te[}r D-Fo no.O.accnra racerDa nl. Bermp Sl = So*f,(n.) pasrep -
HOCfii ! 6crb cq€Illerute Bertopa g! pasreptoctfl \ c Betr?opor g
pasrepHoe"fl n..[Iepeuerur", gr= (0.,lr rSf) = lrecJrr reCCrlB B. (sle-

0rpege.renre .qelenxf, cr. s [6].
I19
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MeHTH Koropono orueqeHn e,q,rH[qarru 1) no.mrocrao Bxog]rr B r-f nog -
uaccgrB oJreueH,roB AoueHa Yl (oTileqeHHu( ellrHnqaMn 8o) [accrBa
Rl({l,vl ) , H Po=o - B npoft{BHoM cJlJrqae. EcJtrt Fr=t,ro sJlerreH-

rbr .q,oMeHa wl r-ro noAtaccl{Ba (oTreqeHHHe eAlHt{qaxn Ber(Topa tr)
MaccrBa Rl(wl,Vl) (sce arn oJrereHrEr ogrnanoau) BxoArr B pesynb -
Tl{plmqnfi r.acclB R. Bexrop fo e.qlrHrqarx otreqaeT Bce sJreMeH?Lr

rex nopracclrBoB AoMeHa fll uaccnBa Rl(!i, Vl ), roropue 1me Bxo-
.q.f,T B p€ynurupynqrfi r{acc}rB R nocJle BErroJr}reHr,ra r-fi nrepat[{Il.

3a nocaegpeF (er-fi) Hreparyrcf cJre.qyer sarurDr.[,rrenbHaf, onepa -
qna v(gr, f.., = - , (opmppqas BeKTop r, orlreqanrr{rii e,Qlmqanr

oJleueHTbt AoxeHa w; uacct{Ba Rl,coctaBJrrDuD{e xaccl{B R=Rr [v1 + V. JRr,
He coAep€qrn A)6nt{pyDry{x oJrereHroB. tla ptc.S npHBeAeHH sHaqeHrA
BeKTopoB za €1 €f H f . nocJre BHnoJrr{cwna 4-p rreparyr (g.m arofi
urepalfl}{ Pn=l), a ralCe sHaqelfle pesyJlbtHp],DqeFo BeKTopa x (or-
Mer{aDqero e.qrnxrlaur,r (Futlaxn JrDAeil, KoropHe BJrqAeDr asbmann AlllOil,
KCts0JI n 00P[PAH).

.[ea eur e (2-fi aapuanr)r). nprreHaa rn.(wr,vr) onepe-
qxn j8[n.(!r,v1) ] - p, r e1 , noryqaer Ber(Top e., pesuepHocrli o,l
(coAepxaqnfi Bl €.q,rHrq) tl ynopsAorrlBaD[Dr[ Berrop Pi pasreptocTr
nr. flocrponu e.q,rHHfi xacclrB a(w,v) = (n.(r.,vr) B2(1, v.)) pasrep-
HOC?}{ n = r1{+a2 l{ Be,(TOp HeTOK I pasrepHoclr D, otl,eqaurytf, ept-
Hrqarr Ropretrx racenDa n. (pnc.6). llpltlenar r l(r,v) onepalu{n
y8te(W [)] - P.rg2tnon]rqaer BeK?op e2 pasrepHoc?x n (coAeFauufi
82 e.qlHnq) tr ]mopf,AortrrBaDulrrfi Ber?op P2 pasr.epHocrt{ n. Ha pnc. 6
noKegaHH rpa(F coe.ql,lHeHnr, oro6paranqe nepecraHoBKlt, coorBercr -
ByDEHe Ber(Topar P, n P.r a larce Ber?op lt, noayuextnrfi I pe-
gynbrate nepecraHoBrn P.(1) = J.r.

3afer, Tar re rar g I-r BapnaH?er BHnoJIHmrcR e, rtepaqni.
B r-il rrepatprn peaJtrs1Drcs creAliltt4te oneperym Ha,q Bemopa[r:

zr=zr-1.8o-ri 6s=p( ei,zr); sf=Pl(e,) i sl=s;-g(a.); el=P.(sl);

Fr,=F( o. ,1t ,sl) ; t tp-l v Br, €CJtl{ Po=1 ,

,-r r €Cff 9r=O,

r)orar.ra" I-no r 2-no aapxanroa eoglof,? B ?or, rr?o B noc.leEler
KOpICril ncf,o.qilo( raccrBoB octalylcf, Ha rrp€IHrr( rectax.

!
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rAe FI?ri zo = li to = Qi fo = g. 3gecu Berrop 6'=F(e.,zo) B

r-u ccFU€HTe coAeFrt lloJrbro e.stHrlsl l{ Bo Bcex ocTaJrbr{DD( cerueH -
T8x - ToJIbno HyJtrr, a Berrop sf = Pi(Sr) orreqas! eArntrrlarn l(op -
Te{;r ncxo,q{ono uacc}rBa Rr, r(otopEe coAetrla! o.BiHaroBHe gnexeHTu

AoreHa g.r l{ B coBoRynHoctl{ coctaBJlml r-fi IIoAXaccl{B xaccnBa Rr.
lleperemran go = B( e. rlr ,tf)=1 ,ecJrr racclrn n.(v.) BxoAl,rr a r-l4
no.qraccnB gJreyeHToB AoreHa v, (oueuemu e.s{HxqarH sf ) raccr-
Be Ri(wr,vr)rf, Bo=o - B nporr,rBHor ca;nrae. Ecar go=1rro aJreuen-

Tu AoreHa rr r-no floAr.accf,Ba (omreqc]rHnc ellrnriqarr sf) uaccn-
Ba Bi (Bce etr gJreyeHTfi ogruaroau) BxoAET B p6yJrbrxpynup{f Mac-
cI{B R.

3a nocae.qrefi (sr-fi) nrepa4ren cJreAymr san,rntl{relbrure orepa -
qrtr: x = v(erts.-) n ri(x)= z. Beltlop z orlreraac! e.q{Hxrpr.r ane-
ueHlu AoueHa f r 

lracerna R.,(W., J, ), coctaBJlmqte MaccnB fl =

= Rr[v, + v.JR.,He cogep[alp{fi 41dmp]rDupo( aJrer.eH?oB. Ha prc.6 npr-
BeAeHU gHaqeHnf BeKropoB z" rt" 16! t{ fr nocJle BrnorHeHrfi zl-fi nte-
paqrur (.q,na gtofi xrepa${, F" = 1), a larce sHarreHr,re BeRtopa x.

t$ou o6pasor,perm"rif, AereHxf, (noore onepa$rR "tI ntm$ I
cBo.qfltcf, r BHnoJrHemm o[poAeJreHHofi nocre,q,oBareJlbHocr[ onepar$fi
Hq[, .qFonrEfirr Ber(lopar.r.

.[gttce p""crorpu EHnoJrHeHtte onepeupx coeAnaernf) 
" 

=

= Rn[vro v2]R2 rpx patlJrxrrrtn r(pnreprtfi cpaBHexrr 6.
Ilycta Rr(ri'v.r) tr Ba(ra,v.) - raccnntr paorepHocrefi a' r a.

coorBorc?BeHHo, y Ko?opca AoreHH vr x ve coBlrecfiru no o6tenn -
HeHrD, a(r,g) = (Rr(w,JJ,n.(w.Jr)) - eE{rrrn raccnB pa:}repHocrn
n = D1+n2 r 1 - Ber?op retoK pasxerHoctr a, olreqaDrytfi e.qrHfiqe-
xx ftoprend raccrBe Rr(rr,vr) (pnc.?). Hyrno nor1nn?b peyJrbrrp),D-
rryrfi mccxB B onepa$rx coegrHeHtrs fipr I e (= rl ,>r]r(,S].

C o e grr H e H r e R = B.[v, = v.l R. . Ilprrerua r A(w,I)
onepet1rDll[l(r,I),11 - Ar(9tr ,!,r) ,l',e, noJryqa€y Berrop e pasrep-
Hocrlr n, coAeFaqru 6 e.qllr{l,lq, rotopufi pasAerfier JmopnqotreHluf no

AoreHy g xaccrB Ar He 8 no.e.accnBoB, a BeKrop 1, - He I cenxeH -
ma. Iblgolry r{y nop.accnBy coorBercrByer r-fi cemeHr rr (r-i;)
(pnc.?). itoprelt{ r-no no.Q.accrBa Ar, otueqeHHne e,qrHxqa$r 1l
(nyanrr lr ), coctaaamr r-fi no.eracctrB B; (R:) raccnBa Br(Ra).

Onpegerenre coeporcHns cr. n [6].
r)'
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F*an n-r centrenr 1r coAeFxr torbro eArHtlIS (nyln),ro n-il
noALaccHB nacct,lBe Ar coAeptrxf loJIbKo Kopr€fltl rs Br( B. ), orxe -
qeHHEre e.q,rgr,rrla.[ lt (ryagrl 1'). B o6of,x cnJrqafi 9?rr kopreirx He

l^racrByrt a fopnnpoaamrr p$yrbtare coeArHeHxn (plc.?). Ecm r-fi
ceFreHT lr coAeFr" r e.qfiHruH l{ HyJIItr to n-fi no.ql.accnB vaccl,t8a

Ar coAel[}r" xop"€lr t{3 Rr f, 8.. B taxor cJIJnIaG sTr Kopte[fi
yAoBJrc"Bopmr ycroarD coeArneHrfl (Yr=Y.) x Aerap[oBo nPoxsBeAe -
Hre Fx no.0.acclrBoB Ri x R: o6pa.ayet 1LR no.Q.acctrB n'= ni@nl
pesyJrbrxpl@eno Macc}rBa n (nqe@- oncpar4rt paqnlrpeHHoFo AeRapro-

Ba npoxsBeAerrn ) . Peayabfer coerEotero{fi B r [v r=v, 18.=B=t 
rR' 

.

ltc,e rpraegena nocJle,qoBa?cJlbHoctb onGpal$n .q,JIt pear[saqrn
coeAIHeHlrs Br[Vl = V.]8. . cnaqala BHnorHflDrcf, BenoxorareJlbHHe

onepal[{r ,r = ff9,1r) n !2 = e(crf'). Bcxtop yt otreqaer eAr -
Hxqaxx ropretx raccrBa Rr ng lr' 8 Eetr?op ya - Kop?ern vaccrBa
B. B Atr yrtaCtByDupre B coc,q{Henm. lloere gtoFo peaJmgal${f, coe -
.q{Heilf, cDo.qxrcr x BGtnorIHeHrD k nlepaqxn (n,qe r - xorHqecr8o c€F-
remoB Bercrops 1r, cogelrulpr u Hyrrr.rn eprmrg). B 1-r mepa4lu
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BbrrrorHmTcf, cneAyDr4[e onepa4{[ :

'7 r='l r-r'il,-.; r].=u( n,ol., i '", r='1r-r'Ii.-r; rf r=u( 
e,z:r) ;

n' = nl.@R:, ,

nAe i = 1-,k; olo= , ' ylo 9; zfo=r ' ,lo =O.3.qecu r1r..rr.r...

...r r* - HOMepA CeTMeHTOB BeKTOpa 1r(B nopfiAxe nO3paCrarma), B

r(o[optrx coAeprarcfi n e.qr{Hnrsr r{ HyDr. Cogeprruoe rr-no cenreHra
BeKTopa r. (rf ) cosna.qaer c eoAepuuHr, r.-no ceiuerra Ber(lopa

yt(y'), ,otu."i ocraJrbHbrx cenf,e'T",( Be*ropa y1 (vl ) cog,epnar-

cf, HyJrn. Tauu o6pasou, Bex,rop y:,(y:r) , i-r r.rtreii,rr, ,no"r"*
eAI{rMr{aMu re Kopreru,r Rr(R2)rHaJ(o.q,f,l4necr B ]rr-M no.q,Mac"rr" lrrxo-

ropbte cocraBnfior rr-fi no.qilaccrB R;t(R:1 )ry,{acrnypulr{fi e gerapto-

Box rponsBeAemn Rr = R;t @ R:t (r = [k). Coaoryruroclb nonJ reH-

HHx noAreecrsos nr(t = 1T) t=Br[vr=v.JR..

(Ha pnc.? rprBe.qet{H sHaqeHrfr aexropon y] n y: us 2-n nrepa -
tlrtr.) 't 't

Coe.qrnenne R1lvi = V.1R. uorno BttrroJtr{r{Tb tarcf,er}rcnotrbgyf one-
pargn3 . Ilpn eron Koprerx rcxo.q5bo( Macct,tBoB R, f, Rz ocrenrcfi
Ha rperurrtx recrax. fiocae onepa4tq 8[a(w,!)] - P,q; 1t = p(l);
yl=de,l,); yt = c.(eF) pesJrxsar.U{f, coe.qlHeHuf, cBo.q1tes K Bunor-
HeHrD k nTepaq[fi. B t-fi rTcpaqrrtl DbrnonHf,nrcs cJre.(yDqne onepar+fl{:

'1.='1.-.'r-1,-, ; rl.=rr( n,'1.) ; 
", r='1r-r'4.-, i ri.=rr( o,zf .) ;

-1.=, (r],); r2. = r'(Yl.); Rr = R;r@*lt,

nAe r = F; zlo = trl; ,',o= t'; rio = ,lo =O.3Aecu Berrop trt=tl

- r'(rl.) (xl.=r,(rf 
.) 

) BlrAeJrf,e.r e.qlHrqarr re Koprerr

I
cocraBJlse'D raacclrB R= U B

!=l

ncxo.qflo-

ro uaccuaa R1(Rz.) r roropue cocraanf,nr

I25
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YTI8CTBYDUITfi B ACKAPTOBOT NPOHsBCACHHI{ Rr = R;r e *]t. Pesyamar
t

f,= U R
t=1

I

C o e g r H e H !r e R = R..[vi < v.ln.. Bnegeu onpeAene -
Hr{fi. 0nepaqxen a{err)=d (oncpaqreR r,(9,1)=
= d) Hasoaeu npoqeAypy, Koropaf, no HemoropoMy ABorqHoMy BeftTopy t
h pasAenrrenbHorry BeKTopy L co.q,elrfaqeuy I eArHrrI I pasAenmqeMy
BeETop I Ha s cerxeHtoB, crpoxr BeBTop d TaKoF, rmo: a) ecrtta l-ft,
2-n,...r(k-I)-fi cenreHTu Bemopa 1 coAeI[a! rolrbKo Hynr, e k-R
cenxeHr, k = G:tr (k = G ), cogepnnt xota 6u o,q{y c.ql{Hnr{yr to
coAeprrroe neprtD( k (k-1) cerrreHroB Berropa d coBn2Aeer c coAep-
rHyHu nepB[rx t(f-f) cenHeHroB BeRropa li 6) 6crn, HaqilHaf, c Hc-
KoTOpOTO g-ro cenr€Hra, g=-. 19 = 1,a-)rcoA€ptraqeno xora 6u op;$r
Hyrb, B Berrole 1 cenxeHTu (s+l)-flr...,l-fi cogcpm! ToJrbKo o,Q!r
HlrrE, ro coAeFrroe nocneAHlo( s-g+1 (s-g) ccnreHtoB Berropa d
coBnaiqger c HxBepcnefi coAep[xMoro coorBerctByDqrx cerMeHToB BeK -
ropa lt r) ecru npi o?or. g-k > 1 (g-klo),ro (r+tr)-R,..., (g-l)-fi
(t-R,(t+1)-fi,...,6-fi) cerileHru Berropa d. coAepoiar ?oJrbro c.qlrHn4l;
r) ecar f,=!, rJrn k=t+7-r nr.n k=ar lutfl g=1 (ecan f,=g + 1)1
to Bce ceFreH?B BeKropa d. coAer[ar roJrbro HyJrx.

lls onpcgcaemfi oneparsr r n onepars*{ coe.qr{HeHrfi Rr[vr<va]R2
cJreAyer, ttro nocJre npnreBeHnf, x l(r,y) onepat[{x ?h(r,!),1] -
+ Ar(rt,!t),It9 Bextop d = t(erl') o?reqeo? c.qEHxqextr te ropterx
raccrBoB R, n B. r{3 At, Koropue J rectB},Dt B cocArncHnnrlis ren
ygoBJroraopor yc,roBm coc,srreHxs (v, < Y.) (prc.8). Ilpn stor acr-
top f r=1r .d o,lrgrtact cAlrHrqarr rop"G[fi raceiBa Rr nB Ar;a acr-
Top y2 = F.d. - ropl€[il raccnBa Rz hs Atr J racfB]rDlqrc B coeAr-
HCI0{R. flymt r, r . .. rr, r... '!n 

(ur r.. . rll r. . . ,oq) - Hoxcpa rgr cc-
DreHroB (a nopngne Bospacralur)rRa.qttf, Rs Rotoptlx coAeFr" xolt
6u ogny c,qrrrqy Bcrtopa yr(y2 ) . Koprern rece[Ba Rrr HaxoAl -
q[CCt B rJ-I [O.QaaCCxEe Ar ' CO!.qI{HDICfi C ftOp!€le'Ix ISCCrle Bat
naxo.q.@rrndr ! ?Gr no,Q.8ccxBar u. (l=ITi) rtccrBa Ar, ,q,rf, noro:
pu rt ) al, ?aK xax (r cn.ny ynopf,IoqeHnoc?n raccnBa A. no gorc-
Hy Ir) A.nn orm xop"clcfi BsnorHrercr ycJroBnc coe.qrHeHrr (VrcV.).
lloarory Aer(ap?olo tlponsBe.q,cHne roplef,G, reecnBa Rr x3 ar, o!rc-
rrcrtrIbfi a,q,nHxqerf, rj-ro ccmeHTa y" c ropletar[ racctBa B2 [r3

At , orr.cqcnHDrx c.qporriarfi tcr cemGHToB ur (1=1-,q) BGnropa !2,
,qlr KoroPrS ll. ) rrr coclaBJrf,ct J-fi no,qllsccllB B, peSyrbtnp]rDqc-
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no MaccnBa B( j = m). Hoprer,r r.-ro ( u.-no) noArraccrBa Ar,or-
luetreHHHe eA[H]rqaM[ rr-ro ( u.-no'l cemreHia yl (y2), cocraBJrfltor

rr-fi ( u.-r) nognaccr,ra nli (nlr) MaccHBa Rl (n. ). Tongg

tni, onl'1.ni=alr@ , R,
t r)"J

Peoyaurat onepaqiln coeArHeHr4f, nr[v,, <V..lR. = R = 3 n'.
Baegeru neo6xogruue onpegencHnr. Ilyctu Bexrop irlt 

"oltup^.uurr6 e.q,[H[Il, paSACnfieT nercoropui ABol{r&Ibrfi BeKTop qr Ha s ceFMeHToB,

npu eToM BeKIop 0, TaRofi, r{To B naKou-To oAltoM r-M cenMeHTe oH co-
Aep,rxr xorn 6u o.qHy e.4nHnqy, a Bo Bcex ocrarbHrx - Hyn[ 11 = r-]).
0nepaqxe f, n(<p,,o) = t (rar n'(q,r) =t) Hasoaev npoqe-

A)rpyr r(oIopaf, no BeKTopau e n ll) cTpol,lT BeriTop t Taftoir, qTo B eFo

nepBux r(r-1) cerueHTax cogeprarcfi ToJlbKo rryJrn, a Bo Bcex oc-
raJrbrrbrx - roJrbxo eArHr4rlhr 1a = I]). 0 n e p a rl H e F r(e,r) =

= v HaSoBeM npoqeAJpy, KoTopaf, no BeKIopau e }l o crpol{T BcrTop v
TaKoF, qro B eno r-M cenMeHTe coAepilarcf, ToJrbKo HyJrnr a Bo Bcex
ocra,rbHtoc - ToJrbKo eAnHlrrsr (r = ffi).

Tenepc nplBe4eM nocJreAoBate[bHocrb onepaq{r &,rfl pe&Jrnsaqfir{

coeAnHeHr4fl R1lvr < v2]R2 . Ilocae onepa4rn "?J.Nw,v).r]-At(w,,y'),
l,,e BHnoJIHf,DTCf ECnOMonaTeJIbHbre Onepaqfin d =t(e,l,) i yl =t'.d;
y2 = f,.d. flocae otono peaJlxgaqlrf, coeAr{HeHxn cBoA}rrcfl K Bbrnofi{e-
HI4r0 p r{Tepaq}rn (nAe p - rorrqccrBo cerMeHToB y', cogepraqrx xorfi
6u ogny e.qnrnrly). B j-f, urepaqnr BunoJrHmrcf, cneA)muure onepeqlrlr:

',. = 'rr-, I.]' '1, 
= 

't(Q''o.); 
t, = n(e'v] ); *i = tJ'yzi

l=u
. a)",

RJ=R '@ u R
>r

i = 1]i; ,oo= r ' ,lo = o. 3gect Benrop v] otrreuaer e,q,HHl.r--
J

r I

r

, H eoclaBJltrruu{e Macc}rB u R

u
J

nAe

qaMfi KopTerx noArraccilBa RrJ ll3 A!, a BefiToP x: - Kop{ef}r Mace}r-

BE R.r HaxoAf,q[ecf, B no.qracc[Ea:c u. (i = Ct) MaccnBe AtrAJtr r(o-

,t) Dj
j

ropHx
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= 0 Rj.
l= t

ntepaqnn. )

q'te MaccuB ,.1" *l '
p

Pesyautat ft = U

J=l

(Ha pnc.8 npnBeAeHH sHaqeHrr aertopoa y]. n x, Nre Z-fr

Coegnnenne Rl[vr < v.1R. uorno BHnoJIttt{Tb, taftte [cnoJlbsyn
onepalpn3 Koptenlr HcxoAl&D( MaccrBoB R. x R, octarDcn npx

eroM Ha npernnx Mecrar. flocle oneparprr g[A(s,y)] jp,e;tr = p(1);
d. = t(q,lt); yt = r'.di ye=f .d. pearrrsatl{a coe.orneHfif, cBo.q{tlcf, I(

BhrnolHeHrp p r{Tepaqxft. B j-n nsepar$l,t BHnorrf,Drcfi cneAyDql{e one-
paqffi:

z,,= z,,-1'd.-r' 
'1, 

u(e"or); tr=d"''lr'; a: = tJ'Y2;

ao, = r'(rlr)i rl = rr(rr); Bi = *;'@..y,r""rt,

rAe i = IF; ,,o = ' ,lo = o.SAecu Benrop so, = r'(r]) orue-

r{aer e.${H[qau[ Koprefir noAraccnaan]J xg rcxoA]roFo MacclBa R,rB
Berrop xl=Pt(xr) - Roprer}t ,rs ncxoAHono uaccHBa Rzr cocraBrm -

RJ.

C o egI,t H e HH e R = Ba[vi sva]R2. IlocaeAoBafeJrbHocu
onepar+rf &rrf pesrrsalp{}{ grono coe.DIlHeH}{8 aHaJIon[$tH nocJleAoBareJtb-
HocrflM onepaqnfi gJrfi coe.$rHenun Rr[vr<va]Ba c rof, p&sHtlqefi, qto
BMecro onepaqx[ d,=€(e,1.) ncnoarsyetcn orlepalS{s d =t'(9,1!) raue-

cro tr=n( e,r].) ncnoarsyetca tJ=n'( eryl ), a AeraproBo rpol,ts -
JJ
ru!

Bel,eHre n' = ni'@,.3, ,lt sarreHfie?cn HB RJ = *;'@,I,r*lt.
C o e A la H e H rr e R = R1[vr > v2]R2 . Pea.nnaarga sroro

coe.q|{HeHl{f, Bo lrHonou aHaJlonxttrta BHnoJIHeHnD coeArHeHnf, Ri[Vr <Va]R2.

Ilpn erou a={grF) (n.qe F - rnaepcnf, Bertopa 1,), Il = 1r. d r
y2 =T.d.ra rrr...,Drr...,rp l{ ,trr...r[rr...rug - !e fe o6ogH6

qeHnf, cenMeHToB .qJlf, noJI] {eHHHx BexropoB y' u l' cootaetctae}oro.B
gtoM CnJrqae .q,eKapTOBO npOHsBe,q,eHxe KopSefef MaCcHBa R., naXO.48 -
.qflqxxcn B u.-M floAr.acc[Be At , c KoEIe[ar,}{ uaccl,rBa Rr, HExo.q,f,-
r{r,rMr{cfi B noAlaccxBax r, (J = IT) xacc}rBe A', .qrf, Koropr*
!. ) u, , cocTaBJlfie! t-n noAracct{B R' pesynbTnpJmqeno racc[Ea.
R"(i=It),tar( Kar AJrt a?nx- ftopre*efi BunoJrHfiercfi ycnoBle coe$-
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HeHrr.rr (vr>v-).Toecrr Rr=( y R;,)@R".t= u tnl'OaitL
tJh, 

o 
tih 

a

Pesyautat coeAnHenra Rr[vr > v2]R2 = * = 
.y., 

Rl . Tarry o6pasou,

nocrre one[)ayv "&ll\(w,v)] + 1r(yr,vr),1.,<ei d = r( ei') I y1=1r.41
yt=t-'.a pe&fit,tsals{f, er6ro cocAn"er,-rf, c"oAnrcfi K BEmoJrHeHnD q }rre-
paIp{f (nAe q - KonrqacrBo cerxeHroB BeKTopa y2, cogepmr4nx xorfi
6u ogny e.qttnqy). B i-f n!epar+{I,t BhrnonHrrnrcn cJleAyrcr{xe onepars{}r:

'ur= ur.-r'rot.-r' ri, = F(Qrzo.); tr = n(errj,)i xr = ta'Jt;

Rr=( y *;')@*".t,
oj)u t

nAe i = lrdi u.o=, , r"to = o. 3gecr aertop y2.

r{aun xoprerrr nopraccnaa nlt rs Ar, a Berrop

, t3 Af r cocTaBJlmq[x uaccnB U

oTMeqae? eArHr -

xr - r(opTeffl Mac-

. Fesyaarat R =

!
JcnBa

q
=U

1= 1

RR

t!
J

R1

3ro coegnneHne MorHo BHnoJIHT{TbrTarcc ncnoJlbsyn onepaq{n 8,
npr SToM KopTefx R,| tr R2 ocTaDtcf, Ha rp€ilHl{x vecTax.

C o e g H H c H r{ e R = Rllvl > v2]R2. Bunoanerue rarono
coe.q,xHeH[f aHaJronnqHo paaJrHSals{r coeAflHeHxfi Rl[Vl > V2]R2 c rofi

pa3H[qeii, t{To BMec,ro oncparym d. = t(pf t) ncnorbsyercr onepaq[s

tr = r'( qJ') , BMecro t, = d crvj.) [enoJlbsyercfi t. = n'(.p,yi.),

a AeKaI)roBo npot{sBe,qeHre Rr = ( u ni:l , nit saueHfiercf, Ha

Rr = ,.. y" *;r) @R.,. "-'
jt

C o e g n H e H r.r e R = Rrlvl l v2]R2 . flycra flocJre BHnon-
HeHuf, onepawnll [l(w,y),1.1 - A,(w',I ,),r'ro !rr...rr r...,rn(urr..
... ru.r,...,rq) - Houcpa rex cenveHloB B nopf,Al(e aospacrannarrar-
IHr4 ils roroprix coAeprrr xotn 6u oAHy e1rmiqy Bsrropa 1t (ir). I)

aroM cnyqae AeKaproBo nponsBeAeHt{c Ropref,cll MaccnBa Ri, Ha)(on8 -
rqHxcs B r_-u no,Sraccl,lBc Art c Kopcetrelo{ Macc}lBa R.r Ha](oAfiEIM}r-
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cfi B noArraccrBex ur (1=1]i) xeccl4Da At, ,qJrf, KoTopbrx u, I ::-co-
craBJlf,er j-fi noAuaccra RJ p$ynbrnpyDqeFo HaccllBa R (j = fJ),
TaK r(ar AJ(f, grt,tx Kopreren BunorHaelcfi ycnoBle coe.rrJ,rHeHr{r (v ,lv ,) .

Kopreu r.-po (u.-ro) no.qtraccnBa Ar(t{t gr) , orueueHHue eAnHn -
qaun r--Fo (u,-no) cerxeHTa 1r(r-), coc?aBJrrDr r.-ir (u.-ii )' J 

" ti rJ t 
u

no,u$acclrB Rrr(Rzr) raccHBa Ri(Rz). Tonga Ri = Rrj @ y R.t=
. tF".,

= g tnf 'Oo;t ) . Pcsylrurat coe.q,rHeHxs R1[vr I vrJR.=R = 0 n'.
u tFoJ L=1

Tarrra o6pasou, nocJtc onepagru2l pearlttaaqrfi AaI{Hono cooArHeHnf,

cBol,,lrcfi K BbtrroJIHeH[n p t,lfepals{f, (r.q,e P - KOJII!{eCTBO CeTMeHTOB

BeKTopa 1', co.qcpi[al4D( xoTf, 6u ogny e.Erarrry). B e-n rrepaq]rH Bht-

norHfiDTcfr cneAJ/l)ql{c oflcpalpr}{:

z'. = 
"r-r'[r' 

yrj u(Q'zor);'J = v(e'Ftr); xi = I"vr;

8., = R;r@ ,,, *:, ,
. tFoj

nge J =ffi; ,", = Iri Xr
^o

qaMr{ r(opTefin rroAreccl,tBa .

,- = o. 3,q,ecu Ber"op yr orMer{aer e.q,nHrt -o -J
t.

R.,t Hg Ar, a BeKTop x: - I(opreun Mac -

At, COCrSBJIf,ql{e TACCXB U nurt . PeSyAUtat R ..

t tFt j
cnBa R2 lt3

Ri

CoeArnenne Rrlvl I v. 1R. uorno BHnoJur]rrbrraffie [enorbsyfi one-
paqun l8

l,lrar, peanursarlnfi coeAxnexnn Rr[v, ev2]Rz (nocue onepaqnr yno-
pf,AoqeH[n "1,[ wru .3 ) cLo,qrtcf, K BbrnoJrHeHup onpeAeJrenHb[x nocneAo-
BareJlbHoc.ef onepeqnfi HaL ABoHtrHHm BeKnopau[ l4 onepaqhr AeKapro-
Bbrx nponsBeAeH[ii Hafl cooTBeTcTByDuprxn no.ql,accl/lBaMn.

Tarnu o6paaov, 6u;r noraoaH G.qIHHfi no,e(oA K BHnoJrHeHflo onepa-
Il}rfi a-aJlre6pbr, ocHoBaHHHtr He npcAranaeMou MeroAe. feanrnsar4lR ao-
6ol' onepa4rfl cr-arre6pH (rpoue AefteproBa npoH3BeAcH]rn) nocle np}{-
ueHeHnf, ''tl n/uan 8 cao1girtca R BHnoJrHeHrE Heroropbrx onepaq]rr HaA

.q,BoDrr{Hbrur BeKTopaM[ ( a crytae coe.${HeHxs r{cnonbsycrcf, Ta}of,e Aercap-

13I

p
U

1



ToBo npox3Begen[e). OrcoAa creAyerr qTo MeroA uoren 6uta noJloreH

B ocHoey AJrs peaJrxsaqr[ penfirI{oHHDD( 6as ,q&HHEtx. Bognorno 14 Hetro -
cpeAcrBeHHoe npeAcraMcHnc nporsBoJrbHbx BHpafieHHfi penflrlr{oHHoro }rc-
qIcJIeHHf, qepes onepa4{n .qaHHono MeTo.qa.

06qnocro npeAlaraevono MeroAa saxnmqaercfi B ToMr qro &,IR Bbr-

noJIHeHHfi pasnnqHbD( un{opuatpronHo-Jror}rqecxrx onepaqxf He,q Macc}rBa-

Mt,t lrcxoArrHe yeTKr SJreMeHToB STuX MaccnBoB noABepPanTcf, nepenpyn -
nupoBre (nepecranoafte) s cootnetcrBur c ynoprAoqeHneM gJIeMeHToB

Macet,tBoB no Brlqe,IeHHEer AoMcHar r Bcf AaJrbHetruaf, o6pa6otxa cBo -
,IJ{TCf, r( BbrnonHerum HeKOrOpEil (SaauCnqrX or 3q.qaHHofl oncpa4lu) no-
cncAoBaTenbHocTcfi oncpa${fi HaL nonJrueHHHUH ABor,ttIHbDr[ BeKTOparfi Me-

ron. Peeyarrarot a o6qev cnJruae rBJrmrcf, .q,BolrqHue Ber(Topbr, or-
Met{al0q}le e.UllHIqall}l Te AnCICH'lhI ueCCl{BOBr l(OTopbre COCTaBJIfil0f pe-
3ynbrar o6pa6orxn xntr HcnocpcAcrBeHHo WacrByx]r a {opuuponannn pe-
synbtaTa.

06pa6orry xacerBoB B eoo?BctcrBr,u c orlru MeroAoM Molr(Ho opra-
HHBoBerb Ha o6bnerof, 9Bll, a raKEe Ha p&,n[t[{ono po.qA napanneJlbHrlx

BbMlrcJIl{TerbHbIx cHeTcv&(, B r(o!ro@( l{Mecrcfi Bo3MofHocTb napaJUIeJIb-

Hof, pear[sarl,rt{ nporlcAypH Jmopf,I,oqeHna. 0gHaro BcJle.qcrBne rono,
qto npe,qJraraeublf; xeroA o6ecnctErBaer Eoouo[Hocrb BbrnorHeHuf, tunpo-

Koro Hpyra BsfHEx r{ rpyAocrxrx nn{opua4ronHo-nor}ru€cK[x oa]q,aq Hag,

Maccr,lBaMH, a onepSI$H"lJ nm $ npx gToM aBJlf,roTca ocHoBHHMlt
(uueano oHx onpcAermr ocHoBHoe Bpexfi o6pa6orrn), ro qeJlecoo6pas-

HO AJIf, no8blrreHrfi npoHSBO.qIT€JlbHOCtr,r Ofl{ Onepaqxn peaJlnsoBarb He

c nequaJrns rpo BaHH$( annaperHbfi cpeAcTBa:(.,rf.nR napa.nael uno fi pea|Ir,t-

3ars414 Onepa4{n ynopf,AoqeHrf l{i.eeTcf, qenH7 pfA AocTaToqHo MotqtlbD( t!

AocrynHux ,q,If, coBpeveHHofl rexHoJlorr[[ annaparHbrx cpeAcra [?.E ].Han-
6oaee no4xoAflqxur lts Hlrx fiBJlrprcf, coprr,rpyrcqfie cetn Estuepa [9 ] et

CroyHa [I0], o6aqlanulrc He[6oJlbnnu 6ucrpo4eficrererrr npn yMepeHHbD(

pacxo.qax o6opygoaannfi, oruerrr, rmo npilBeAeHHHfi Bblrre na6op cne-
qxarbHbrx oneparylfl HqA ABot{rrHHxx Ber(Topa}rx AocraroqHo npocfo pea -
ansyetea annapaTHo.

Tarnu o6paaoM, npe.qlaraerufi vcro.q Morer 6ETb noJloneH B ocHo-
By npl,I nocrpoeH}l]r BDlcoKonpo[3Bo,E{TeJrbHbrx cneqnpoqeccopoB AJIf, pe-
EeHtar HeBbftfl cru,feJrbnDx, rH(opxat[{ortrto-Jlont4qecrnx gaflAq Hafl Maccr-
Baut,l, B qacTHocTr{i &[f, noc"pocHt{f, cneqnpoqeccopa penfqfioHHbrx 6as

Ap.HHrD(.
B aaurcqcHre aBtop Euparaer natrdorlm np[sHatcJlbHocta f .l,l.Qe-

ry 3a nonesrure o6ctrmgcrua pa6oru.
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