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0.B. illlrot€

I. Corganrc [porparrrpyeru raolotrpoltoccopiux c]ICrEu ii08E)-
nf,o! rroErcrrr cQQerlrruocrD poEcErr uf,poBoro Bpyra BaAaq WQpomI
o6pa6orEf of,rE8Jrot l8 cqor trpoB6.{cErf, EaparJrair.DEux EqtrcJroHttr.cac-
IOE|TCIIEo, ArlyArDfol C!€BOBIlCf, rAAAqS COS.LAETf, trSpAJIncJrEEEx 0r-
ropllroD PcrcErl EollporErx sa.(aq qlQpoD[ 06p86oEtsr c]trHsJroEl[8-
partc prtJrcEr ESlr8rrcrrsror rEo8eclE o6r08!o3i trapSJrrcrf,lror Et-
saBtrcrErr Dcrrl r traDarr,orrsror crcrErrx eEopoqll [I]. Ilapeaaoar-
ErI lIDtryE oplAHrrAqII ulrrcJrf,rorDEoto llpoqocoa 0co06Hso Bc06Io-
ru lrpt 06pa0o!Ba lryrcpEux cfr8aJro8r Eorla rucro ]rEorcErl ! 0r-
roprlrEr EqrorcEll lqrrcpEu:( 0JErul oE p!8r r Boppcxlqlr paorc!
lPotroPqloE8r5to EpotrEI.ED rElparoa lar n2 DAtropEootal r rI
t trx f, odDaoalulEaEr EoorrloElcrDEoo!.1. C ruErol ctopourEleo-
rcra trolrraEtt drcrDelalolall lrE€t€EEfx la.Iarl Dotac[or ular qo-
rorl arloDmror, ttflrurDllr oElcrEa Epoq,cco€ 4ropoD! o6Da6olrr
Irorp.rE clrEaro! ra qI. glery lpcoortErD o!D.{aD! p€rplotrr -
EooIIa D IIOoLIIaa lpalf laoPatIaO-qIOIotIo Alroplls{1 D tllolgoQ-
tr qrororc rDao6EaroErEu Pct.Icpar Eorolrat o olEol c!0po[1 e6-
rallD! 6ctro€u, rErDr8rlqu olrocrloltEo qrrlrtcorrtr olrlatr
a e [I'r0l - rrtau lrf Ecloc!8lrorr Eolo$ra ooEporouaD! paal -
tqqD rrropllroD drolEoro EpGoop8roErrt t[Dr. Es llfl, a [.Era:
I) oE.p8qrl trEotllr! lorlr0Bour !rro.r, lp.6yrllr 6orDro[o odrF
r! rueraErls 2) rnrpaqrl oBpJuaf,rr p.rIr58oroD rrtuoralrlrrtlo
lprnlt! B y1tlpatrl olEor.Eri cnmr/Tr; 5) uco6xogr0eg np.I-
olaEratlt l.eoE lEo8rlcrcl o roEr|IEal loqtoolDD, q19 1;t!r l(fl-
raat Otrerau. OtlEAI/ryr. Otolrlella JrBasa[xrtl ECIoorAltOt t IIo-
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roErx trp0o6pa8oBaExffi Po&qopa o6lio8fic8cs lorr trso slx [poo6paso-
EHrEr onpoAenoEEEe B EoHoluor noJrc E[! Bon5qo c xapaEloprcrrBof,,

PaEBofi t - qtrcry O€prc: !.= 2tt. 1, lcrroJ6synt [pt{cyq![ EryE-
pcEEef, crpyrcrypo tlE[ qrQpoDo[ oproroEaJr5Ertr 6asuc t (t) = cc =
= 2ct, tr,ro Eoru B yrlpoqouun rauf,EEux anropf,uaol &norclBf,c rc-
BJII!{6H!' tr8 tlx Oll0p€ql! ylffor08rf, Ea rO$ureBcmc qrolar tro c! -
qecIEJr 8aroBfiolE:( otropa4f,8tar 0IEr8. Iarlr o6paaol, t8 c{c! f,c-
tloJr5soraEtrE qtrcJroEtx llpooopasoBaErl Pcf,Iopa rore! 6EIE rrOE{[rOEC

6ucrpoA0fi cr8f, 0 anroprIloS ErrrxcJroHtf, QyHBqx[ o E€prrtr r BoppoJrfirlf,t
oIEOropEBx r{ AryrcpErrx qf,opoErx ctrfEanoD. 0lraro Eorroopolcl8oEEoc
rrpsreHonxo Ilp€odpasosaEfif, Pofi.qopa trpf, otrpcloneEltr yBaEaHrux (yur-
q!! trocnoAoEleJlEEoclof, 6oarsofl Inf,Hn E6 rrpelclaBJlf,otci DErorEur.
CnoAoraroaruor EoauxBao! trpo6ncra EotroJrEaortErf, Epoo6paEoa8rrl
Potr.[opa nprl qxQpoDof, odpado,rBo nocJrolotslcJrtHocrcfl 6ont[o[ IrrEu
[2r3]. Paccrorpcnua s,toro lonpoca Erxo.r,tr Ea trpo.rorr raguel
cla8Etr, oAHAr(o P€ueHIle EpooJroEr ollpolenoEri ol,Eor€pt[rx 0yEBq!&
curpsBr f, Eopporf,qrrr tr0cr0Aola!0n6E0cl0[ ooaruof IIxHr{ c [oroqDD
qrcJrorx trpooopa3olailf, Pof,Iopa cyqeorsyo[r r I oro palrax trpsre-
ECEIo EoCneIBCtO trprBo.4r! B CyqoClBlEHOrry ErX[pEry E0 CpABEcEf,D 0

Apyrf,rl ro.lolalxi oIf,E f,s ulpxaHtoE aloro pc[cEt8 paocrolpe8 t
[l]. a ranrol padoro trportraraetcfi alrlop[rr gtltcncttt lryrcpnot
Bopporf,rlfoEEol oyHBqlrr c [oroqDD trapaJrncJrDEoro rrlrxcrof,ffr pf,Ia
olHoropEElx BopponrqroBEflr oyHBrlr[r onpclcnf,oErx c noroqDD trp.od -
pasoE{tExfl Pe[Iop8. Iaftxr o6pa3or, o,IBpE8aolcf, E)srorEoorD f,ctroJtD-

s0 El Ef a r00pe.IlB0-rrno.[0Erx np'0o6pa80ElBll Inf, o[pcl'cncErf, lryrop-
BOn Boppen'utroHcotr 0yurryr uocnoAoE ron5coclcf, Epons m.[EBoi,IEEI.
I lcnoaraoraHn€ orr6ro8a rrpf,Hrll{troE ooolBolcrBxfi anropn!rc Et{10 -
rcEtrs trpoqecclr cro qxopoDol oopaootBr Ea IlEl, !.c. trprrcHoEtf, trlo-
noErx trpooopa3oelclfi Pci.Icpa, r sapaucrrsra npr [poBtlcHrt nqro-
aotuf, troEBonnor rrorryrurr 6ucrpo.lolcr8 Dqll alltpllr otrpolon8Hrfr

IryrepHofi Bopponf,rlf,ouEol oyE8q!tr. I6[cr8uton5Eo, tra paJrrcrrsr llos-
mnfiot EIfiEf,lD clpyElyPy EIqXcnf,tCJlEEOrO IIpOqcCOAr A OxoIOElCIl-
EOr' Onpe.4ontrrE AprcfroBrypy rHorotrpoqoccopEot ErrucJrrroJrDEo[ oxo -
lcrE, o6ccllcclDanqol ono a{rQorc,ruDqyD poanxsaqrD. xcEorsEo8aHrc llf,-
cnoE{x flpeoopssoEaBxfi P0&q0P8 raBctrrarDHo a.LaErrwo! aro! ttPoqccc

r oFo poanxsaqrr H8 IlEl, o66cr6'IlEar trpocloty aprxlcBsypl sIoI
rEoronpoqoccoptron cl{c16ltr.
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2. hqncaCurC AEcpno,4xqocBof, ropponf,IluoHEotr QyEBqEn

n(n+)= I I !r(J,k)rr(i-o$-n) (1)
,=l l=1

AsJrx qrcnory racorEor paa{epEoortn llx M r ltx 1[, cootEotcllonuo
otrpelcJrDqlx EysBqru F.,(i rk) u F.( j I) , rorno dpoEolxlE c trouo-
ELD ErqtrcneExf, noprolxqecrol Bopponf,rlroEBon @yHrqlt pasrcpor l[x I
(npu n < u) (1la qoro racc[E ronauoi pasrepuocru fiapaEllao[cf, o

noroqrD ryrcE{x sna'rouxfi I0 raoers€ 60rErc! pasrcpuoclti). Saarc -
Ef,rE xctsorol altopf,oltcecrol QyEBtlIx 6yry! a8aq€Elrr EctcraEf,ol
fioprolrqcorGol 1[Jucrlrtr, oolofaqf,aofr Ba trapoccrrcEf,r sapEtr (r-nA)
crpor r croa6qoa. [cprqarsccrJD Eoppcr@x! oyaqll r1(J 'k) r
re(i 'k) rorEo ElrrfcrtrrE c rroroqtD rcrolos cEoBrpanD8oro aEartEQ,
rctroJrEryr IBJucpEoo lf,crp0,!800 trpoodpaEo3ailc Oypbc r pcsnrcycroa
aJrroprlrSrr 6Ec!por0 trpco6paaoElEf,f, oJrpt6. 3Io rroB3o.[Eot I'OEopriD
BHqf,cnoErc Qyarqrr $opporErlf,r ua UEI tro cpaBHsruD e cr otrpoaonc -

n1

iltr€I trpf,IuI IC-
80.40r yL[ofoEr8
E0rrocP0IcrE0Btro
ro @plrync (I).
fla prcyarc npr -
ao4eu rpaQrr ra-
8uCtrI0ClI BoaQ -
&trqreula I. J0-
tsOpCEIt alBlolC-
Eltr n(up) c so-
roqtD otrolpro
rrpco6par0BsEf,f,

OJTPDC otEoof,lorD-
Co IC!oIA ]IEO -
loEff O! Perrep-
Bocrctr f r.li r
r x tr oymqlt
!i(J 't) I ra(J 

'k).Ouculror.qaJrrrcl-
lero troErucElt
6flcrpo.qolc!trf,

,r) onpcleaout Ary-
ropnol Eoppcrf, -

2o

trr.

t't8 ,aaa,a iaa ria 8ta , te

III
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qf,onEofi Qymqrn rotHo Iocrxqs sa cqo! IlcrroJr5so8aHtln qxcJro8oro IIpo-
o6pa3o8aExf, Pefi,qopq. IIpt alou tsBaEroBSEHH€ 3HaqoEltf, ro(l,t) IEJ-
ropEux clrHaJroB, odpadarH8a€rHx ta IlBl, paccuarpl{BaDtcf, ftaft oyH-
nqr{r, BaAaEEHo Ea adcJtc8o[ rpymc E = Z*r Z, I npxHxraBqxo rHa-
qoEf,n I E€nOTopOr EOH€qEOI trOJIC f,Ir KoJItqC KF EIACCOE &rqCIaB

tto [oAyJIn qxcon Oepra !.= 2tt* 1. A noaror"oln" o*ralogtfi 8ap -
ltoH}lqocfioro SHaIlEa EaI EoJI'DttoI trt,i ICJIaccoB Eu!10I08 no IoETJID

Oopua onpon€Jrrercfl BunoJraour{ou cootnonoHtrf,s zMlot(t), ol(t) =

= RoD(pr,pr), oCaX F. = p1p2 - cOcIAEEOo - rorAy crpytrsypofi rpyu-
IIs E toqeft orrpoAeJloEtrf, cxrHSJra FB(i 'k) r trr{cJrosono noJrfr 8osro8-
8tlx EHAqeHtrR C}IrHAIA trt. 0CHOBHOn npOqOA/pO[ npU nrrrcnanm R(n,t1)
c noIoESn raproHr{llecsono aHaJrnSa EaI BonE4oI c xortrroxcEilx qlcoJt

u HeI r(olrErlor Kla rcJlaccor Etqe,roE no uo,{rJm Qepra f,Brrorci E{nor-
't

Eontro 6Hcrp0r0 np0o6pa308aEf,fl Oypae r oHcrpHx tltcJloErx [p0o6pas0-
tsHf,fi PoIAepa cootserc83eHHor rar BaB e(&oBrl(8EEr ouocodor Erlrxo-
ncEtf, AtyropHoro ll[ctspcrEoro trpeo6pa30BaErf, oypbc r aH€rorrrrEo
AsyrepHoro fipooopaaoBarufi Pen,ropa ff8Jlf,nrcfi rrocnoAoEarcnbEoc Euruo-
JrcHxc oAHoropE{x 6Ecrpor0 np0o6pasoEtHtfi oypse u oEcrpHx rrrcnoErx

np006p83oBaBxfi PeftAopa cooEBorcr8oHEo oE crpoK r cron6q08 o6pa -
darE8€orsx lByrcpHflx raccllEoB. Oanaro Eptr rt'{xcn€Exr lBynoPttol
roppoJrflrlxoHHofi 0yHrcryx nocrr€AoBaroJr,EEocrc[ 6ons[0n I'Jrf,E{ orpaEr-
llcElf,r c8fl3aHEHO C rlpf,roHoHIer I60p0I[lCO-qICJrOt{x trpoOdpASOBAXIl

[2 ], ue nossqnr$r trpttreuflrs rapuonxrrocBnn aHantrB HaA BoJrlqor q,r
.qnfl orrp€AoneHrf, R(ErD). c lpyroil cTopoEH, BHcorcno xapaBlopxcrxBr{
68crpoAcf,crilfr npeoopasoEBrR P0l.q6pa r annaparypuan npocro!8 pc8-
IXtAqIl Crnryn}rpyDr trol{cn llvlcn xx rpxroHoHtf, IA[a pcocHxn 6oacc
l[IDororo rpysa saAqq x, E qaclEoc!f,, oQopryfipoEaffiol saAutu oII-
pcAoroarf, .1Bylrcpuofl Kopponf,qroutofi Qycrryr Eoonc.{oBarcrluootcl
npor!8onE80tr ,qntrItlr.

3. Aryrepaafr anoplroilrqccran rcoppcrnq3ounan Qyurqxa 8(n,a)
npeloraErflor co6o[ raccrE parrcpBoc!5n (u-n+r)x (f-tt+l),[o4rqaa -
rEI I D6syJrEtaro ltrQpoEtr o6p€60!Br crrHanob rl(J 'k) ! rr(j ])
c paelcPEoc!il! IrI r f,rlt coolEotclsoEHor nplqcl lt < r. Paccra-
lprtot Eporlccc onpc.IcncBlf, B(nra),ror8o 88rc!rt5, qlo aly {grr-
qD tarpyluo [onJrurl c troroqlD rrucroarf, r(r-r+1) oIEor.D&
tEaDIoII'raoEtr Eoppcl'lul lor.Er paslltrEu[i coqc!8ElrilI ctpol 06-
pa60tlrlscE raccrEE. IotrcrBm.r5Eor ooDtlarcD B oopqrc (I)rno-
rytl8cr3
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NN
R(n.a) = r t Fi(iB)F.(i-n3-n) =

j=l t=l

k)F
Nl{

= E EF{(
J=1 E=1 J

N

2 (t-n) = I-R. -(o) ,
Jr! J-r

arn = 1r...;l[-N+1 .

(2)

Taril odpaaorr .Ura Eara,of, x8 n clpoBi co.I,epsaqcl a EEa'roEf,l
q(n,a), Eeo6rorxro anqtrcJrxr! cyn(r tr oAgoropgux tFEgatlublx anop[-
orntrccrttx Rr,.(o) Oyffiqfil, noryqtrD rolopnc rotuo o [oroqr'D olpc-
IonoElrfl u-idassN( tropxo.qfqoc[:;:r QyBsUrtr B, ,.( t) r r = 1 ,. . . I[.
taraa crpyrgylxl Bnqtrcaouxa R(D':r) .r,ao.r BoaroiEoctl rcnoJllsoaatl
aflnapar raproEf,rtocBoSo eBertrES EeA BoJ6qor E8r Arn trapaJuroJrEEoro

r{qroJrcutta oluorcp$x aflopf,oAnqecru:( QyEEqr[. IIpl atol rarcf,rSJlE-
rrl ypoBcEt tlaparncnlsra pa3cE N(u-il+l) , ror.!,a dEcrpolotrcrB}to no-
ryqoE[n lryropBof, r(opporillnoEEol QyEBrlf,[ B(a,n) rortro 0iloEmE
EpcroBota arqfcJroufifl oAEorcpEol BoppcmqioBHo[ QyBrltI Rrr(t) .
Ilpurcr rrf, orrpeA€.[esxs p(n,a) rcnonEryprca roJrlrco scpErc 

-(x+t 
+

i 1) aua'roExl trcprolliqccBEc QJrBrlll Rrr(t).
- [PllIEP I. 0upcloarr IryropHVD Boplicrr1ronnyD Qyurcqrn B(n,n)
qllcroErx raccrroE (o6oaaarcaanx I r B) c norcq.bn E{rlucJrcntsN (u -
-Ic+l) olEorcptrur rroproArnccBrx 0yEBqlt.[pr t[ = {r tr = 2 f(I -
- N+1) o 6. SaIaAu napar.lpr ltlonotorc npooopasoEurr Pefl.leparro-
lopoc 6y.{cr xcIIo.uD8oEtD IIt otropclancEtr nrrr(t), t = 1r..., 41

i =t3, n =1,...3 . IIE Dt= 2' +t= 25? flpr ll- + ltcloc 2

{rcc! [op&[or 15, troarotry 2'= 16 sEracloi G tropf,JFa +r a orpr-
rlalcJrsnrt 6asrc onpclerrotcf, 0yuiruarr l.(t) = sct = !,gct, srt =
= 0rlr...13. To!;a ratprqn trpElgro

s(d = l!. rrrtt' ""' 
(uod F,)

x 06pa!8or0

kB(t) = t[-r 
u;' s(d 16-at (nod Fr)E c!=o

upcoopaEotlBxl PotrIcPa B BoEorrf,or nolo c xEp€EtcprcErrel l, !rc-
nt Ef,I3
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I
I
I

2 3 0 0lr o 0 ol'

T 2I
2'I
r0 2

0I3

IIII
I 15 .I -16
I-I I.I
I -I5 -I 15

III
ft= xR'= -I5 -I I5

.I I.I
16 .I -16

coorBc,rcrEoBEo r t M- = -64 (ood 25?). funoanenue ycnoErs

B!f, R(n,n) s (r;D/2 o6ocnorrxaaor Boaroruocrs npxrououf,fi rrxcJro -
EOrO IIpCO6pAsOErEXf, PonIcPa Irf, BurUtCncHXf, O.IHOT€pHHX tropr{ollqoo-
Bnx Qyrc(qttl Rr,.(.). Onpelearr racctrEr A n B:

l= l= B=

Eor(rcpa crpor( 3!xx raccf,EoB 6yAcr o6oaHa'r8rE (XBat) [ t * ]
BJ

coorBcfcrscBBo. IIpl E{rrtrcJrcHr{r{ n0 ploltlqocft trX Kopp€nf,qfl oHEfx ojrHr-
qtll raccf,B B npeodpaaycr B racc[B 0 . T.n.pr, Aoncrrys Ea crporr
raspf,rl I x B npoodpaEoElExf,rtr R r R-r, noryqaol coo88alc8BJDq[c

rr cnoBrpl Poft.1opa, roropuo oooaHoqtrI slr(d r {lt tol:

llparoc npooopasoBaEre:

R_ dr)= [4,-2,o,-zfl

(rf.)- l?14l,-raf,

0
I
2

3

(roor)= [o,r,el]r
(ro^.)= t1,2 p IIE

(r,,or)= [21,0,2][

(ho*) = [3 eo I 3]r

R

* - ("Ir)= [s,-14,-1taf,

(rl.)= [?,-{o t ,sof,

R-1 dl'l= [s,-46,-1,00]1
Br

R-r (s$-')= tlltlf ,

R

06parBoo flpoodpasoElHno :

(' u ) = l23,o,ol8
Br

(rr,^ ) = [1 ,o,o,o][
Bz

rlc t - EESr rpsHctroHtlpo8aHxf,. .(ancc oEpo.lonf,or cncBrF PcucPa

TI4
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s1 (cd o$oreprrx Eopuorxtlocrf,x BopPor-f,Ilf,otluux QytBIlxIt rclotrlrf,
,i''*o*oprr odpalnur flpooopaaoBeurer Pc[.1opa R-t, mnyqacr EEStlc -
df,ff a (n).

-J!

t{,,}{s}, },*-' r= [20' e2. o. -1oo]r

{4, }=t{. }r{;' } = l?,-224J,-2881r

1s|.)=ts|.)t:ll'l= [35,-130 ,'L,4291s n-1 - n..(n) = [813,9]r,

t4. )=tsX,)t.X]' l= [s,-14,-1 J8]r R-1 e..(n) = 12,:.,0fl

rsl,rt{,lt{l'l= [25t30 ttz::4! "-' -- a,r(n)= 1?n2,6]r,

(4, )=tsl")t{l' I = E ?,-46,1,501t

R R..(n) = 1a,e,Z.P,

R R.,,(a) = [r,e,S]t

n. r(n) = [3 ,o,1]8.

To[opD, ucrroJusJf, Qopryry (2), onponcJrflcr ruaqoEtrs layropuofi
Eopponf,qtroanof, Qyffiqrr R(n,n) :

}{=t
J=

2

R (n) =
'l Jrl

a 10 10

O 11. 9

o2?
n)IDn(

anaaoruqurfl posymlal [o[or 6HIb tronyqcB o noroIED &{qrcrc -
Erf, EHaqouxfl R(nra) troroAo[ yufloroEtrf,, coraacao (2).

4. Ian5Hoflt[tr€ paccyf,Aorrttfl 6JAoI npoBo.qrltEr noJrtsyf,ct o6osE8-
qenlrflux, Itpxnnrurtr B npntr6p0 I. IIpr onpo16n6urur Aryropuotr roppc -
nfrr{r,roufloI Qyarqru R(rnrn) c noroqlD annapara raproutqocroro €HE -
JU8A HAA BOJttrlOf c r(0r[JrCl(CHIx qtrcoJl lInX EAA r(OJtsqof rFr .qlrn p0-

ltouxa pEIa rourcporuux sa.4au (rarecrBar pacnosaaEaurc o6pasoB x o[-
peAon€Bf,o r(ooplxEar oAE0!0 06t0EEa ! oonaor! Ipyroro tIO a8CrporS-
nsuory sEaqoBf,n _n(n p) ) o6u,rro trpclnonaraorcar qro lryrepm!
cnortp oupbc sf(cro,) raccrBa l, a a Ha[or cry'{ac oAnorcpuuc cucf,-

rpu Pof,lopa s|., i=1r..., M, crpon ororo raccf,ra xaaocrtf. Jr{xtu-
BAr arOI Qarc$r paccrotpfr .4Bc cxorH BHqf,cnoEff, n(nrn) rtrp6Act8D -
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-foa
B

( crqr )

ICtEtC croErDqcl Borrry,larrtBof, Suarparrol:

sf(e,te )

I u.*r-'
l.;t-'{.,o 

)
B

r.5ll0- 1

r^ (t)
E.

trnNr r s(j,t)l(3-u,r-a)=. E R. _(a)
=1 l=1 j=l JF

aatc,o)

2u.EIIO-1

N
ER

J=l J,
R(n,a)= (

Jrr
(")

a)
I

N.tuP-1

(d
sL(c) slf(d-.--r*laR

B

IIc t, dr o = 1r...rll, J = t, ..., N, n,n = 1, ..., (u-tt+l),

s$t{.,,.) - raccrB cllofirpoa WpEc or tr crpor rarpullH t, looor -
HoHHsf, Hynonrrt ctporaut ro paoropnocrtr raccraa tl,tl. d'{or*) -
Aryrcpuuf, crcftrp Oyprc rarpnrlu a, paarcpor ,, u,no**o?ttol xE B

c noroqrD Aoda8JroHtrn EynoErx rHaqourf,, splcro) - lryroPnrt cncmP
oypDc ncploAaqccrgf, Bopp€rrllroHBofi QyIBrIr! raccrBor A r B.llo ncp-

Dol cxerc rH Haxorf,r lryrcpnrr ctrcrrp o,yprc sj-t{o,.) 
"a*r* ?,

B
Im qono trco6xolrilo [ponaBoclr N o6parHrx 6ucrptu npooOpaloaourl
OJpra clpor ororo roocf,Ba - [opt{[ 3ran autrf,ctrourn, r I o6pararr
6r0!F.x npcodpasoBsErf, 0vp6c 0! c!0r6qo8 ttoryqcEEcro rto0lll
Eropon a.rarr Brrtrrcroutr, npr Jruoruur sf-t(.r.) m ctrcrrp oupEo

s^tcr.) raccrra I noryracr rlyropuufi .?.*nn oypre {c,o ) rac-
orpa I r B - lpctrtr oren ErqrcrcErn. Acf,c[Eyi Ea nocnclExt 06-
PolElrI lryrCpErr llcEporHHr npcoopaso8aBxar 0ypDa, 0 EorotlD tr-
norrorrf, r 6uccprx tlpcoopaaoE[l oypDo EaI clpoBarr raocmt
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SSo,.) - setloprut eran B{utcJroHtrlr f, l[ 6ucspux npeoopaaoB€ -
Hxfi 0yp5o (ra Ararparrc 6[10) EaI ctoroqarr tro4ylloHHoro racctra€l -
narEfl gra[ E{tucJreErnr HaxoAllr .IryrepEyp trepuo.4trqecryn roppenn -
qaoHHyD Qynrcqrn racc[3oB A I Br (u-tl+L)(u-N+l) BHatIoHtIl xotopofi
orlpoAoJlfllor ucrorryD QyHsqtrD R(n,n). PaccrarpuB{rn .q,aHnylo cxory H{-
rrtrcr€H[f, AsyropEo[ aIIopxoAur{ocBof, Bopponflqrouuofi {ynnqnr n(np)
C IOI.IICI EpOEIt BOAIOTIIOCII 0praHUgAI{Il IISpAnnOJIbHhlx 3l,ltllt0n€Hrlf,t
forHo 8Ar€rlrD Harxqtre odboftrEoro [I] napaaaoflara Ba KaxAolr trg

yrasaHrrHx oratro3 gpoBeAeEl[s BEqxcnoatrR rt cyr{ocrEoBaHuo napannerr-
ara cxsrErx onepaqrl [I] rernt 3 u 4 sranarr BHq]tcJroHl,rf, Ba cqcr
rofo. q80 lgy.qo€r8ccSl ErtrorEoi{ira l-tosesuono oucrPoro [p€06pa3oE-
u[f, oypDe aEaqurerEHo 60JI8[0 cpyAoolrrocrl flrnorEeEtrn M onopaufl
yllHoxoEua. TaffII 06pa8ollr rarcctrranDHufi ypoBeHE napaJulonflsua BH -
t{[cJi€ru![, opraHrc0saEE$( II0 E€p3ou cxere, oIHocldIenbHo BblnonBoExs

la-roqoqEoro oHcrporo llpooopasolaErrr oypBe x ll onepaqtril ylrHoreHrf,r
o6ocn6uESor oEcrpoAe[crBno IaHHo[ cxorrr xapatsr€pt13J€uoe BUrroJt -
nentror: I) fgyr odparaux 6uoEprx trpeo6pasolauxfi Oypbor coorBor -
crEyDqlx I u 2 erarar ErrucneEf,ffi 2) f onepaqnfi yuHox(oHtri;

3) aafx o6paruux 6ucr1tu upoo6paaoBaull 0yp5or coorBercrBynuxx 4
! 5 era[8r. IIpr arou rrf,cro [poqeccopoB dHcBpHx fip€oopa3oBaruf, 0y-
pre pasao ll, I qtrcro ycrpoflc!3 ylrHorourf, M/tr, r.4o t. - roaQQr-
q[eHr, Ilorasu8ttnqllrDo crol5no IEB xorHo coBpaIIrE qffcno ycr -
polcta yrno,regrf, c yqeror lcrloJtraor{lErn trapSnnerxatra cr€rnux orr(F
paqli. tafir o6posor, ailraparypurIo aatparu (c yqeror crpJr(rypd
spoqeccopa 6Hctpor0 rlp0o6pEsoBaEls OypE6) Ea poanrsaq}In napaJrno.[E-
Err rntltcreurl us cxore f oraEgBantcf, sualrtl[oxlffHrn. Tonops o6pa-
ltrcf, Bo sropot qrero Ertucnoxtf, n(np) rcorJracEo ftoropo& Ha trap-
Bor ara[o firtlcneEr8 c uoroqip N ooparlorx q[cJroE{x npeodpasom -
Erl Pellepa (ra llarparre qlP) otrpeAerf,Drcf, crreftrp8 Po[Aopa

{-'ta crpoe, raccrra f, aaaee Er{trclrturcr tt(u+t+t) cn€KrpoB
B:

Petqepl s].t") orgoropry troprorrqocru r(oppoJrf,rllrouHnx Qyarurh
(ampol aiis elquorearl). .(€ficrryf, Ea s:E(a) ooparHur qr4croErr

trpoodpaEosaaror Pelleper troryqaor oAEoropHue uopffoAllr{ocBu€ OJEc -
q.rr B.l ,r(a)ruprrer tcnonrryer alur (u-N+l) rx anauenrtfi, aro rpe-
trl 9!a! anqtcaearl. Ilocaolnrl roraepruf, aran cocrolrt B cyrlupo -
Bautx [orJrtroErux rrtqelrl RJ_(a)rcoraacuo (2). flpoAaoreuuyD cxo-
rJr onp€Iororrr R(n,n) rorao-poaaraoBalt c noroqto opraHxaaqrr m-
DEIrcIlur Etuclolll, tctronDsyf,: I) napaale.uru H€BaBrcxrHx Et-
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BeI U], aaarqne Eoroporo rergy I r 2 arauau Brrrxcrorf,tr EesgJrIEo

aar0sxr6i 2) uaparnoilar crettErx ollopaqlfl rotNr r{rucaoaf,f,rx 2 }t

,, a ra8re 3 r 4 crauoa; 
') 

06t0rlEuf, napeaaousr trptr ErtrorEoExt
amporo t !p0!80r0 ala[ol ErrrxcneExlr xaparteptryenl ypoDuer tIa-
panJronss&t Eo qrcnJ trpoqeccopoE qrcnoErx npeo6paaoraurl Pellopa

[tlllP tr no trxc.ry ycrpof,crs yrxororra uII . c ,q6!or IBaaSErux Brr-

IoB napa.EJrenf,sra Eoryqeua oqouaa ducrpolelclra" tnff ,IaEHOro tta-

parrerrrBoso aJltoprrra etqrcneBrf, R(n,n) B aBBrEaleElEr{r on60Ex-
f,x orHoctrt0r6E0 trocroAoulteJlEEoro antroJlEoEft l-loqecEono {IcnoD-
ro trpooopasor8Ern Peflopg I I otrepaqrl yrnoreura:

]xc,
(3)

rA0 c - trf,cno onepaq,ttr cnoteHra, IlporSro,4rlrHx E8 Bpoff, oIEoro yr-
HoroHrfi (C = 3-5)1 tr. r trr- Eogo'oxrlxoEtur noraEEEDqf,orcr(oJrlBo
ll-roseqEff yruorenl rorEo ErtroJrErlD 38 EporB otrEoro l-toqeqnoro
x l{-roqo{Eoro rrrcroDoro trpoo.5paaoEaErf, Pe[Aepa coor8erclDeEEoi

o,rurr.rguordf = [T[/tr., oIH = n(u-.tr+t) (T[q - reoporf,Bo-qrc-
noBoe npeodpasoBaile). IQrn o6pasorr oqeEEa oEcrpo,Iof,cr8lf, HBSI-
trorotruoro anropf,rra npx rarctrarlnorypoDEe [apJrJro.rrara IIiIi =

= lt(u-n+1) xapaBtep[ayorca Bporoaor rrfloJraoum I yraorerrl, oF
BOrO I-tO{eqBOrO I OIEOTo tr-mrrerrEora TIICJIOEX trpe06pa80ElHf,l
Petr.4opa, !.e. cof,areprra c tpJloeuocrbD Erqrononra olroreDrol I-
roqeqEof, Bopponfrrlf,o[Eol o8llqru o trorotDD ruclroEoro trpooopasola -
ErE PolAop€. Ilpl slor Elrlf,clrrto.[EEar cf,olora I,o.uIIa cclolralD
r(u-r+l) npoqeccoPoE rrrcrroEoro trPoo6PaaoEura Pellepe r r(r-r +

+t)/t* yorpof,ctB yruorogta. fla prcyue Eprutlonr 8atrcrrocrtr
roaQQrqreuroE Jrc8opeErff 3

,- = 
Tdril - E{*rcle'ra a(np) c [oroq,D .uctporo ,,poo'pasoul -
,rlo.

rrs oypDo otEoorterDtro rerolp yrHoteEt8i th(r.a) - lpyl,oorBoclr
rurlf,crourfl R(nrn) oqonoEt E araf,EaJteatnrx cioienru, c = ,i

&3r0,. = 

fr. 
- EutlrcroEra B(n,n) c noroqDD ouclPoro npeodpssola-

II8
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Err 0ypDe olgocmeJrlEo rorola o[poAenoura n(nra) c Eoroqtn qrclo-
8ro( llpooopaso&lEll PelIopS, upr [yI= I;

_%lr= - ErgrcJreEra it(u+) c nouoqsD 6Hcrporo trpeodparoBlt-
tp.@

^%"t
Hlff Oyplo rro cxero I, xapanoprlJrerol rarcnranlasrr ypoBa€r rrapaJr-
roJrnsra, r c troroqDD lltrcJrosorro llpeoopa3oB8ua Potr4epa IIo cxero 2

(rar*o xapartoprsyoroi rarcrranlnrr lrposnor naparJronrsra [H=
.' N(u-s+l) ) or pearopaoctefi rH,f,). Crrreuro lHarreEtrf, BoeQorqlox-
na qa trPrytolfqoEll pasrepEocrol (trf,) o6yonoB.[eEo sBaqxloJrr -
EEra sospacraEror o6qero rrlcra oEepaq,rl ([oc.[eAaBareJBEo[ poalrxSS-

{ur trpoAJroa€EHoro tlAparnon6Horo €]lloptr.Jra ErqlcnoH[f, n(h"n) c no-
xoqan trncnoEolo Epeo6pasolaura Pofi.repa) [prt ylencqeEfi], i .rlJt) .
liecrorpa ta ato, Iare Ept rrnxralrBEora ypoaa€ ne3aruromsra IIJU = I,
onpoAoJIoHBUr nApOIneJUStror Clloruttr OuOpaqrfi ilt-= tr. I nap€nne-
Jr[8nor HotaBxcritEx Bol8efir xapamepf,c8rr€ 6brorpoABfic[BEa Bropo!
cxoru Ertucaoui R(nnu) ausc ttcpmfi (cu. prcyaor). IIpn oror
onelJr€t oflolx8Er tIIo afltrapaIyPE€f, PoSIl{3ArU8 trpotloooopoE {trCJrO-

Bor0 npeodpasoxlnlr Pell€pa orntrqaercfl [poolololrBcrolcra[o rror -
H0r0 orcylct3ni o[op€qlx ytrEos€Err I anroptrtrax qrctrotoro Ep006 -
paaoaaaxf, Pollop€. Cae4oramarEo, qucJto ycrpoicts yrEorouxs Epr
poatrtrEaqnll rraparror,EEoro arroprlra tre Bmpol crore E{lrf,ctroHli
n(np) onp€ronf,orcf, yporuer [apaJuroJrrsra [I[ aa Btopor aratre Hr-
qxcJleEf,fl. Torra raro Irpr EesuaqlreJrEnor pocre [y[ o6qgl ypol€Hl
BoDo*f,rl,r€Ela I. (cu.ptcyaor) saretEo tro8E[aelcfl, Ilpr6nf,8xler5E0
l IIJI paa. Iarlr odpasor! ta cqer pocra Epolloccopos qrcnorot.o

upooopasolaua Peilep€, rcBJrtqaDqlr ycrDolcr8s yrEoaeEuf,, roaHo

o6ocuoqrrE rpo6yorort yposoBE 6ucrpolelcrBrf, DutrtrcJrorrf, n(r*) ,
ouporonfrf, a (3) IdE - {trcJro ycrpolc,lB yrnerouf,f,. fioaQQ[qleur r!
troraSH8aeIr qto 0Hc1!poA6f,c!31e, o60ctr0rrlBaeroo amoprtuor Erqlc -
.ueun R(up) no aropofi cxono c rarcxrarDarr ypoBuor Eapallnoflrtra,
BuIl6 dEcrpoAo[crEr8 aJrrop[lra E{q}tcreErt AG*) no uopaof, cxol{e I
ra8re c raEcrranDunll yposHolr uapaJrnenxsrs. B sarm'{eEf,e orrerrr
0q0 oLEo loclof,EcrEo EpoA^rrara€roro trap€JuronEHoro anlopfEra Erqxc-
aeura R(nrn), rosopoa aaBrDqaotcr I toltr tI80 €ro peaJlxaa4[f, c tro-

IoqrD qroroBoro npoo6paaosaErf, Pe[.q,op€ JIrueHa cyqecrB€Hgoro Holoc-
rarBa rEotrx EapsJlnorDElx anroprtros - yEorxqoEtrf, oE[60r 0ftpJul6-
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Hnfl. IenclBl{roJr.BEo, npeAJroroEHBe trapanJrorrEro anropf,lrfi [4]rB rou
llxcJr€ lr paccrarprr8aorHfi B IaEHo[ crarDor raft npaEfno, rpedyn8 60-
JrEBoro noJrlrqocrEa Erqxcnouxfi [4], qor EocnoAoBatoJrEHEer orrpoAo.rrf,-

Dqxe ro,D to 0610r!. B oaasu e grur Bcraer [po6nora y8onf,qoHf,f, o[x-
6oE oxpyrfiecfia. Pearf,aaqfffi re fiapalrJloJnnoro aJrropfftra Erlucnexnf,
3(n,n) c noroqrn qtlcrororo flpeoopaaonaurn Pof,Aopa noncocran rc -
rcJluqaor oEf,orcx orcpyrn€Hrf, .
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