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ll.E.EeccoroB, B. A. Cropo6oraro B

tsseAextre
IloA p€I(lrpcflBnw pas6opo rpa+a noHxt{aercr c,leAjDqas coBoqm-

nocrb onepaqt{fi: llcxo.qrlotry rya4y G no rcKoropoxy rlpaarury craBnrcs
I coorBercrBle oltpeAeneHHHn Re6op rparFB Gr,G2r..., G" , (a(q,Hn r{s
Koropro( npoqe xcxo1Horo. i{annony ns rroJryqeHHED( rparpB no orouy re
npaBruIy craatrrcf, E coorEercrBre rtoBuf, Ha6op rpa@a r r.4. fipoqecc
npoAoJriaercf, Ao rex nop, nofta He 6layr noJryqeru r?a r, fi roropuM
[paBmo pag6opa orarerca HeIIp}{MeHrMmr. olHosreHre " G. [poqe c "
onpe.qerlf,erci B xa,q,on KoHKperHolr cJll rae cneqlarbHblM o6pagoM.

lloxmre pas6opa rya4o8 B rarolr o6qe[ B[.qe BnepBHe BBeJr

A.A.3uroa [I.1. lbBecrHu pa6oru [24], B roroptrx pasJrrwbe ftoHrper-
HbE onepaqxx pas6opa npri€HmrcH Axfi otrpeAereHta xapaxrepxcrxtr
r?aoa, ,rx6o erc "oco6[D(" fioAmrc ecrBr r pa6ora [?], a rolopon rc-
crellm4cf, oco6eHHoc"[ orcpa+ri perypcl8Hono pas6opa B coorBercr -
Exl.l c p&gJtr*G r xapartepxcTxKat{rl rpa4oB.

B pa6ore [8] ornoorexle u G. npoqe G " lmourrerca xar " G,
ec"b co6crBeifiHfi noAnp&+ B G'ri HA ocHoe qer! onpe.qeJrf,ercf, cxe-
Ma perJDcxBHom pao6opa, rcropafi o6o6qaer xoHcrpykuxx, paccMarpx-
Bseirt€ B [3,4,6,7]. fun sron exeuu onpeaa,renu B pnqe kontp6rxt0(
cJIJAaeB rl t{ccneAoBaHH xSpaarepxctxfrx ITa4oE r Ettpara[qxe t{x cJtor -
rrocrb rro orHor[eHrD R pag6opy.

E Hacror[p, pa6ore orHo[eHre n or flpoqe G" onpeAeaeno Ha

octoBe onepeqxn orHocxreJrbHoro pas6xeHt{s rpa@B L9j. ijnepBt€ pss-
6op rpa4s Ha ocHoEe orHocrreJlbBux pag6l{enxn 6bu olp€AeneH E pa6o-
rc [6j. Iau )ie 66ua npeArofiera i€roqtrtta oqeHr lpyAoe!fl(ocrl pa3-
6opar pa3Bl{raf, B [u] r npxueHreMan B Hacrofllen pa6ore.

3



gI. OcHoBHTE o[peAereBxs , reolrru
I.I. Orxocnrea rmc pa36lr6t a. lloaca.
Ilyclr e = Y,E c )r}(hacrBaxfi Belrlffi

!.e. nocreAHxx noicor B orHocr-
reJrrllotl pag6reHrr HecBrSHoro
rpaQa orHoctrTenbro EI)III{HH I
6yAeu ct[{lafb noAr?8o B G, no-
pofqeHrHI Bce!0{ BepoxHaxxi r€
cBrgaHHtDar c PglrxHon v.

lloacaror s pas6treHxr, npx-
BeaeHHox Ha pxc.Ir gBlmTcr no-
ponq,eHHiE rqArpa+F) rya@ G :

v
x pe6ep E. tlxcro reprrn I qncro pe6€p npe@ G 6yAex o6osnaqarl
coormrcrrHHo .{epea p(o) r q(e ). ttepes rn(v) 6Jtreu o6osHa -
rrarb xHof€crro Bcex EerrrrH lpa4a G, cueikHbD( c EeprxHo, v.B Asib-
HerheM 6yAeu rcllolBsoaarb replorHororro t.t3 [I0].

0IIPqrl:JIEtME I. Pae6renrer cBrsnoFo r?a4a G orrocxrcllrro Bep-
urxu n (ur orx)crreJrbar pas6[erreu G no v [9]) HasHBaercE cre-
Almqar ylop4oqexHar coaorynHocrl noArinof,ecrB d{rF { 1vo 1, v.,
v,,...,To), Ir,q,e Yo = ("), Y. = {ula(u,v). i), 1<i sn, tt(u,v)-
paccrof,Hxe ue)ray BeplxHanr u r v E i€rtr)lrR€ rpe{a G.

lloAurorecrBo V. = Y.(v) 6l6ex HasuBarD 1- c r o e n. Aaa

crog vr rr Vn HaSoEM crGrHroot, ecJtx c!@crBJiDt vi ( vr r v" c Vn

Tafler IITo ( vt, v') < f.
qlPtllEJIE[tE 2. llyor Y,(v) ,v.*.(v) ,...,v..*-r(v) - orox rpa-

+a G, ryxtreu ars ru.q,orr J i [i,i;k-2] caon i.,(v) r vr.r( v )

crcrnu. Ilonr?ad B c , IIopfi,qBHHHn rfiorecr8otr 
*Jt,,^., 

*""or"*
l'o r+J

t-n k-c.rotrHro, noacotr (k-noacor) r o6osxa,{ru €pes tr,}(O,v);
z-cronftfl nof,c HarloBeM Epocto no[co n o6ooHaurx wpeg fr(orv).

0nrerlr, .no lroflca onpeA€n rcf, roJrbl(o An, norloheHru lpa{a'
coaeFsqef, Bp[rrlHy y, orBoc]{reJrb]ro roropotr crpoxtc, pas6reHxe.
llvcrl O cocmnt xs RoinoHeHt G-,G-,...iG, r eFo pas6xcma HA

k]*ro""o 
"""" 

(wo,k(Gi,v),rt,,*(dr,;),...,\,,,r(or, ")) , nr .
= a(Grrv)- k+l. ycroBrrca, rno pa36x€Hre nec3asHotlo l?a{a c or-

I
HocxteJrbro BeporxHu v ecrr (no,*(cr,v),...Jorrl(G1Y), 

,Y. 
o,) ,

t

iii""rlrl
r?1,'

iU

I
,l

I
I
I

T
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Prc. I

(x) o3Haqaer noAr?aQ I G ,nopofiA€HHuft Mr{m€cTmM BapN[rH X.
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lo(v) = (v,vr,v.)), f, ,(v)= (vr,v.,vr,v1'"5D, f, 2(t)= (Y.,v?'v.))'
tn 

"ili*l#Io:[' 
i]'ift,]'I*;,ss'r'oro pao6re*rs sasorx m,r-

wrry n = a(o'v) rpafiyD rotcly croer B 6tom llaS6reHm 6es eaxHrqu.
oe:anng, mo 

? 
ngr)!(c,v) . a( c ) . nge a(c) 6crh Axa -

rlorp rps@, G .
qIPEAEJEHIC 4. nymb 1 = l(G,r)- HeRo"opas q€toqncr€ffiaa

{yxrqna (nosxmxor roHcfaHra) r sHaqeHxe [oropon Be npeBocxoAnr

n(orv). Ho n oJr H Hu orHocltrBxbHbDl Pes6xaHxgx Ha3oEM pas-
6x6s16 ff(v,r) = ( v.,Yr,...,Y,), rge Y^={ul d(u,v ) = r ),
1< 1= l(c,v) - 1,-a Yr = (ul<i(u,v) > r(o,v)).

flpr i = n(o,v'), oulrrrlro, rraor lpclo 6t"," (c,")) = d(v)-
orHocfireJrbru)e pes6f,exns a crcrcre orpege.rerrra I.

2.2. &*W"r"rrf, p"e6op..
Ilog lnrlpcraxw pas6opou rya{6 6yA6[ IIoHI{[atb co8orJnHocrb

npaMx, IIo xoroprx IcxoAHHfi rpal! pas6xBa€Tcf, Ha k-{tof,ceraarelr ra-
AHf, llor]naHEutr L{ro4c, B cBO oEpeAbr pag6xBaercf, Ha k-nof,ca r
T.A.

Jha norslrr rp&{oq, noryta,Dql*cn B pesyrbra"e pa!6opa.yao6Ho
rcnoJrbsoBatb ra{oFoKortrtoHBErHrp xHAottcH BmAa s = 11Le...Lt , rAe
1.>O-rp:Irerrrcaa, 1s I s t .lbxognul rpa{ c noresxu r{HIeR -
c6x s'0. IloFca gr.r(G,,v) ryaltra c. (rAe e = i, ir...tr ) 060-
sHaE{r tlepeo G.r' iAe si 3 irlr...l.J . C lnrerou BBaAomrLD( 060-
aHeqorfli flpoqecc pas6opa r{orBo rrpeAcraBrrb E Br(qe AepeBa, {so6pa-
remrorro na prc.2.
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npx t>r nHAeftc, [or.rJnteHHEf I(g 9 = Lli2...ir ]rAaJIeH!{eM rlo.-
cre,!:\6xx r !(oMfioHeHT. o6oSHaro{M qepe3 s-! . 'Ior1a, oueargxc, tpar$

cs EBtlf,eTCr rioflcoM rpA6a 6r_1, KoTopnil, B cEoD oqepeAb, .frJlreT -
cs [o.{eor,{ rF8{e +._? x t.A.

onpegeleu ceMelcrBc antopxrt{oB, MeDqxx cxoAxyn ctpysrvpy.
ihrluii a.rr,onrr',r u3 c€ii,eilelec cpe,"tet:qeic.c Kct{xperHijl,i sqqaHllt,, !if.,.r-
Bi!'t:

I) oclaaontll or (oropoe o{Delenrer ,qoaycrt{Mocr! AaJbilehxeto
pa36opa rpaia a. i

2) BH6opa E! onpe,:ieJr firiqerc ..,epEr{!ry r! B rpa{e c.r orHoc}r-
Te, hHo l(oTopo f, 6.V[e.: eTpoittbcfl pa36neHrte ;

j) laronaexrr H: Ko,lopoe nDofilrgol\xr a.lia,lne pegynbrarog pas-
6opa l{ Hako[LleH[e rr n HeKoropo{ IiocHlere l{ .])o!rr&ilr.tx BL'Ir;

41 s4qaxreu rhtnnllrx I = i(G J) ( BosyonHo, troHcraHrij), onpe -
leJrf,oqef qlcrro cJroe 5 B otHoclreirtHoM paadlrelrn[, u qncra k 22, o]:-
peaenfDqeno BeJIi{rrI{Hy ttoEcoE, Ha Korophre pa36nBaeacs rpao G..

darur,'rfi &rrDopr{Tv r{a ceMeficrBa 6yAe,{ HaiiNBaab c x e M o il
peftypcrBfloro pa36opa FpailB l{ o6osHaqarb qe-

pes PA3BIP (k,L,o,B,H). I,lcxoanofi xlr(PpMaulei AJrfl arnopnrMa f,B,Is -
eTcs rpad G, a pesynbrxplrrpn - coAep(rlroe HaRonrreJlfl BU? ,ttoTo-
pHfi llpr pean',r3aqfix aJrfopurlra xa ol]i'l uoxer 6tr1b nn6o o6recrbD one-
parxBHoi tIaMfTn, Jrr6o BHeut M ycrponcrEoM xpaHeHn, garubD(. itpaal-
ra o'B tl fl 6yneM @pMyrlpoBarb Raft aJlnopxrMu.,lur onrcaHnr ar['o -
prrtMoB 6yaeM reJrorbgoBarb npocrofi figr,rK, ocHo9Hbc xoHcrpJftIln}l lto-
TOpOTO np EeAeHH Ht{[e.

i) HAqtuIO AJlItPl,lTMA, iiOHIIi IJIMiITMA rpxi{ensercr .i1nfl o6osna-
qeHlta HaqeJra x KoHua ont{caHt,lfi aJIIopITMa.

2) liA'1A,ito Ai; A,i...A" i i(0Hi}1 nprrteHfleacf, llrf, o6?,eArHeHnf,

oneparopoB 1,l,...4 B 6nox, roaopH' cqrraercf, oaHxM oneparopoM.
3) (heparop nplrcBoeHna a:=b ogfiaqaerr qro Bbrpar(eHxe b npx-

cBarBaercf nepeMeHHoii a; SHaqeHreu b Moryr 6urb qncJlo, clluaoJl'
MHo(ecrBo, r'pa4 n r.:1.

4) Jlo6of, olepa1op uor(e{ 6Lnrb florreqeH MerKoi r., Kotopan 060-
3aaqaer qeJloe qrcnc. Jerta 6yqer raclrorb3onarhcs An.q nepeAaqn Jrlt-
paBleHur npir [ovoqir orlelilxropa lllll'Eilii( { Er, a ral{..ie Ana cctn,loK Ha

coor Bercr Ej,Dill e 6pat'MeH,Ili arnoplr:lta.
a) ijc|i;,i y T0 .l'-r l{i![(iE Az, rqe 1 - lcJroB:,ie r [pr,t Bliroli{eiixr,r

KOTOpO!'O yrq)aBrreHr:e nepeaaercf onepaaopy i.1. E npolr{BHon cnyqae
onepa1opy i-..or.retr,a, qro qacrb i'[lA'{]i r. Moxer 6Hrb onJAeRa.
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6) n0$ r ${tt l A Kot{Eil lJilFjiA rcnoaxlmlcf, Ans opnaHxoaqxr{

qrrna. iluioaxexne oneparolra .q. noBropealcf,.q,o rex nop' noRa cnpa-
Bg.urnBo lrcJtoB!{€ 1 .

?) Kor}renrapxr aalUmqaD{c, a cro6m ,/' ... '/ t't MonJm 6urb
BctaBneHu B ,Ir6oe rDc?o onticarflf, aJlropx?Ma.

Ar nop xr r PA3EoP (k,1,0,B,1{)

HAqA.IO AITOP l A

I. lloaorrrr s:=oi /iE:.=f,i 1]u1!-':=l

2. iitnoanntu aJrlroprru Lli llc.iM npaBroro ocraxoBrx fle armoJureao

TO

HArlAJiO /. gAecb npx ltouoq{ arnopflTua B [poxcxoAnr Bb6op Bep-
utl,rHrr v., oftrocrtreJiblo Boropon 6yAyr nocrpcer r pas61{eRnr r?a4a cs
rra, k-nof,ca ./.

3. Ijanoraxrr allFoptltM B t{ ero pegynbrs! np[cEoi{T6 flepe[eHHon
v. ; j.:=o; ,"i. aelrerca cqerqrroM |IoF3oB r] orfloc1{T:'nbHoM pa36xe-
ir({i,r rps(s c. t/

ioHEq
lfIAqE
ilAqAJO /. sAecb npaBxro ocaenoorn BunorgeRo I pas6op rpa{.la

3. nperpaqaercr, npn slox npolcxoAxr ari&,rns fl s&rcorureHne pe3Fb-
raroE pas6opa B Haxorlxrerg tsLa' npl{ noMory{ arr.opxr a lt ./

4. B rorBrtb sJrrlplrn a
5. ECJM s = o T0 IIEPElltU l( 81 s:=s-rr i.:=i"+1 EqlU ;.>]ii-,

a")-k+L/' 
9"9 - Ig9llo osHaqaer ' 

qro pa36op Bcox norcoB I'pata ,i.
6&xoHqeH ./ T0 IIEPERII{ K 5 II{AqE IEPERIU i( ?

rotE{
6. Ilocrporm o?K)cr{6JrbHoe pa36x6Hxe 6"(".,r)
?. Ilororrrr G.r.:=w5.,*(G.,r.); s:=si. nfttlrlflt K 2

8. rloflEr{ AJIIpPIITIA

Peslarerar [prmHexnr [peBrura Btdopa B lrorer gaBrcerb or Hy -
r.epalllan BaImxH r?a4a Grx cJlqpcrBlmt paonnqHr€ aapranru pas6opa

rya{e C npx 3qAaHHlo( k,l ,0,B { It. 3"Il BapxaHrE 6ynol. Hasxaarb
Pea.Ixoaqllrf,lt cxerGl.

cxer
BapraHlB npasxlr 0,B x H 6lrAer oTtastrarb tlHAerca -

I.3.

[iI

,|



Paccro4rr cxony PAljE0P (2,2, or,Bi,Ei). @prylnpyex npaal-
rar JmpeErfiqa par6opor.

Arnoprtr 0.r (npaarro ocrarrcarr)
HAqAJIO AJIIOHfTIA
ECJI{ c. - [or&d [ogt?a4 I c T0 lrpalff.so oqtaHoarx Burorr€lro
[HAriE npa ro octaxoBrot Ha Burorl;rto
r((tlEq AJII'(H{IIA

ArFoprr?n Br (npa ro BH6opa)

HAqA.IO AJII'WI,ITIA

&61mr a v(c.) B€DorHy t c HalnHrln H elroL x r€ cmr{ra
xors 6u c o[HoI sElurot x! v(G.)\{v.)

rorrgl A[oPltTrA

Arropxry Hr (upaarro narouema)
HAqAJb AJIIIE.{IIA
:latrcrf, I BIrr ErcccrE ErplxH rTC{a o
KCHEI MmflTS

B cootErctu; c Aaro$l cxatlot pEs6op oclmcrBrrrglct cJIeAyD-

ix o6pe!or. ltc*oAHrn ryao G{io pas6xBa.rcr Ha ADa nonrp@:
coo = t.,,.(Go,yo) = ( roo(vo) u(vo) ) r cor = w2,2(oo 

'vo )

= Go- v. otrlocrtrrblo Baloxnu Y. ' r€ cgHon c laiot-fl 6lAr AIry-
rci EFllHot rpada c". &rer ru.I,xl xs otE rlapB noAEplea.rc,
aHrrorf,l[lory prs6rerm r r.a. [Iornr nqArparts G. rl3 pas6rBemcr.
B petgrrerc pao6opa uo4rcar"cf, H8roropoo rHdocrm norHr4 noaqraF

0oB rprli q. Bdop
2

Btnxlfir. Ho claHoi rott 6H c olrlol xa FIrrxH
r?r{a o. t ncrrDqar -$urloc[D 6ecror€q-
rrono flponorlrt a nporFcca pa36opa. J{enc"-

letDHo. €clt vr - laLr Epana' ro
G.o=Gr, O.,r . G. , B r!a{q G.o r G.r
qrcla rdar 6Erb Edparla Bllrll3 v. r cr-
rlltlllr [olloprslci.

Ilpotomr po6orx atmptl[ PA360P (2'
c, rco6p[olIlono re pnc.3, ql},rq,qlllcr B

j

1

l;ft:"0*,

Prc. 3
,f,r ) Mr rlah

r) Bcc r.r6rrqu EprFAau B [PUCarIlr.

I



Cxere PA3EOP (2,2,01 , Ba,Er ) ouxqaercr or npqAq,llq3I toib-
ro upa ror Brdopa El[rru.

H

A .[ F o p r r r Bz ([I]aBf,ro Edopa)

HAqAIO NIIIE{TTTA
BE6palr EsPorny y. c HarFxmnl rror3por cpqAr rcar Ellxrl

G., xr€o4c sftlf,rarbHyD clenenb
loHill arnoFllnlA

3gecl urmra.lurocfb ctenear Blrrxru ". rctrtlrE? Eoattotrxoctb
6ocrorcrtrlom npoAomeHnr pas6opa. .qprcrur?erLt(r. ecrr G. iBrsgr-
cf, EyroBroa Eo@oI E tlellofilolr pag6ret x rpaoa G.-r otHocxreJrbHo

v. , to y. ct8rxa co rcorar Elr[ltHern a G.. Eelr oraretct,
qto r._i xlcoa [rro{ra.GH]D creneHr B G., ao G. 6yA€t trorH8ra ry)e-

r!ox. Ho rcnla no IIPa .[y or nporparrrcf AarbBertsri pas6op. Ha
prc.4 neo6puex trpxrpp poa.usarlrr Aamrol c,xetor.

n

a=0

"o=1

(D'2

s=04.s=0o

6

s=0oo s=Oo1 s=01o
voro = 3

s=011
vor' = 3

6

E = Cr1,1Os = O10O s - 0111s = 0101

o ,:Lo"100' tt0

Prc. 4
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Crara Ptr3EOP (2,a,Orp.,E, ) ouxqa€ter ot trpel44y{e1 1orbxo
relr, ltro g,q,ecE E rp&Da|. c. flprr6Hf,etcf floritoo o?HocmarBHoe parr-
6x€Hr€. liarclai (*6ra noJtfi6na B oqoBy arFopltra norcra rtrtr B

rya{nx t6).
I.4.
Boarxex Hef,oropJD p€aJrxsaqro cr€$l pexlpcrl8Hono pas6opa r on-

peAelxr AiIr Ha6 rtopneaoe A6peE r - r(o) cr€,qlmlpr o6pasor. lb-
xo,trHory rpatw Go noctaBrl{ B cootD€llcrB(D ropneB)D BeIrfiHy ro Ae-
peaa r(c). Ec.m npaauo ocra$oattr O H6 BHrbrHierea.
Qq1,G62,...,C61or rul ruxcf, lr-norcom B pas6re x
g[aBxr B ooq!8elclrne EPrllf,r}l r511162,..rrroro AeP€BA r(G) ,cEr-
Hre C E6I,[mHOl ro . IIyCtr tCIICpr r. - HOrOTOpai Bgp[[tlXA A€p€ra
,r(G). rotopol noslaBrsH B coo,lBe?crEr6 I"a& G. . Ecrr sparxno 0
arlrorHigtcr, to x. - .Brcallat r6pEruta, B oPolrBHora crJ rsc cl cr6r-

, Roiopt!, cootBet6B!,D,! tpadu G.r ,
k-noicatrr B pas6xcHxr 6.(v.,r) . Co -
n EepmHanx r. A€p€Ba I rHoraa 6y!€rl
).

HE BqltrTBH t rrr.2r...rt o.
G.s,...,G.
GE66T{E t"aeEtlr G

SarrrcHBa?b E 4rA€ G. = h(

d(
io npao8r.

vo,l) ,ae

.qppeDo !I, onpe-
AefoHr()e BuerHaEoE*
Acpo Eor Pt8-
6opa rya{e c no
otHoo€,m r q6l3
PA3EoP ( k,1,O,8,E ).
Joroaxrcn trpx xso6pa-
r€Hxf, AopeBa r pac-
notrara?b ropleE! Eep-
mry BB€p(y, a nocre-

rl.l

r--lot

F]@t

otoo o't rot to loa tt

pas6r€Hrx r?aoa c. (cx. prc.S).

Prc. 5 AoBe!6Jl[ ser,qo, Bq)-
u[tE T. crroEa HdrPa-

80 B nOIrt['rA, O6ycloBtr€!trtor IIOClCIOBstelrHOelE CIOCB B OmOCf,-

Ilyctr
Pacoroaprr

Yr(!) o6ooHsrrafi. mmacf8o src'lG" I[nH AcpaDa r .
paEtpo:Eut pas6op c lorrrIt slrHxi lrnopn?rflqacrofi cJlo[-

rccrr. &r 9!om oquoar cDalxy $rcro oucParsl, Hso6xo,qrxoc IlIa
pearxsaqix cfianr paq/pcrDrom pa!6opa, xoEorLoyE B llrllqlEa roAa-
rr Euq;cJrxrGrbrono npoqrcca a6pam paa6opa. 06oaxa,ux qaor o.(o).
e.(B) x 6.(n) coorBsrclBlrHo rscra orcpaqri, xco6roprnx nre au-
flo,trcrfl.r a{blxrrcB orB x H .q,r fpe0e c. .Torna, ouca4gnor a xyg,-

IO



l[Gr crlAaa wcJro oBcl]aqrl' coolBg[ctBlEqo€ BelrlxlL r. AcpeBA pa3-

6opsrna trpsBooq,q;rr BaJrrrcmu cr + cr.pr(G) + q(o) + e.(8)+e.(HI
rfla c. - racroBrt troxc?afilu, t = 0r1....; a".r'(o) - ol?aflxrpHxe
cBapxy Ha wcro oncpeqll' Hco6xoAxroc .q,tt nocQocHrs ortlocrt€rb -
nono pas6xerori.. Clcaosarertuo, roacro oflcpa${l nlrx srrrolHaHxr Boa-
no arFopxrra 6yno! orpeHxqc& c8apty BaJlrwr(,f,

,.J{n)("n 
+ c2'pt(G) r e.(o) + e.(B) + e.(E))'

06oaratur .rpes 7= f(t,r,O,s,x,o) rxorecrso Bc6x AepoBb€B
pas6op. t?@ o no orHooar D r cram PA3EOP (L,1,0,8,[ ).

0tlPEiEliIlI{E 5. ltyaxqrol cnorHocrr npa-
0 a G no orHolsrorD r cxqrc PA3EOP (k'l'o' B'E ) Ha,sEBrarcr Ea-
JInrdHa

E = E(k;,o,BJr,c) =

=frTtr"..it*)(". + c"'n'(o) + e'(o) r e'(B) + e'(H))'

Ilar6o:rrocc trxcro pxx Aapcaa pa!6opa clrAr Eorr acIrcBEaB
rc I o6osHarur t6trs n = !(k,1,O,B,H,c) = nar-p(r).

f(,
I.b. Crolctaa cxcx
C@pryrrp5or pta

EOP (2.2,or'8r,E., ) r PA3EOP (2,2,0r,8?,Hr). Jrrlalcrlo rprloAnr-
cr 6cr AoraSiicDclBa. ccrx oRo xjrx arl.romute€ ery aor&EaHo I
t8l.

06osxaqr €pas x(c) Irruacrp Bcer arlrR lpaoe G .
IE0PEIAI.Arn crcx PA3EOP (2r2.oi,Bi, H' )r Ph3-

EoP (2,2i or,B",H1) llrcc! rec?o h(vr(r)) 
= 

u(G).
Ha oorose orotr ropcEr E 52 6yIfE nocrpoaHu snoprrrH norcia

r!ir( B ryr(lcr.
SAlGqAfllE I. Ilprsp xa !xc.{ norasreac!. rtto 8 o6lar cryq..

h(vr(r)) I u(c) , noclolbny Eloropuo Btrcsqno *FxHu AcpGEa pas-
6opa coo? lcrByDt noArpa{ol rut.tr. cr€,r,oBa?€rtHo. q)r nocrpoeHxx
e.!r\opn"xr norcia rrrr Hoo6ro,q,xro AorroJrHr?b npaBruro o r ,q,JIr ro no r
qro6u rs6ararE ".qpo6ralfir' rurrr npxDoAqcFo r( cHrreHro so{altlrt8-
rrocrx armpf,rra. Taxoe .qonornennoe npaBr{ro 6Jrler c(tspryrxpoBaxo E

92. rbtrHo noresarb, qro parxcrBo h(vr(r)) = lt(c) Brnorxf,olcs,Ha-
npnlrep, ajri -*" rrr,n2....,^t (np[ HaJrxIIor npa rra or ).

II

oillocrtaruo clotcr! crr PA3-



Ilprrtcx rencpb rootrrry, mropai cE srlaat Qy rpo crcnocrx
r?a&a c Hax6o.lrurr rncror BoIElrH Aopara per6opa A.rr cxcr PA3 -
EOP (2,2'ol ,Bl, H' ) r PA3EOP (2.2,or,Ba,Er).

TE0PEUA 2. C n p a a e A r x a o cooiHo[.Hrs
E < o(p'a(c).! ).

3ta rcopalla EoRasHprg!, lrlo ,q!i oqoHrx acrEtorxrx O)lIlf,qrx
crdrlocltl rp@ AocfaloEro gHarl acfillrrorrny Ecrf,qrHu 1.

lE0tBIA 3.Ecai orEGf,)reo l(2,2,0.,8r, u,,G') s
s n(2,2,or,Br,Er,c) n 1(2,2rO1,B2,ttr,e,) : !(2,2,oi,B2,Ei,O).

cJEACIg,lE. IIycrr go(o) o6osnaqa.? B.p -
trllHnoo qrcJto HgsaBllcltroctll Fpa{a
G.IIocroJrbry 2,2 ,or ,Br,Hr,r-,.) = 2a-1. !o ns
r o op c ru 3 cr cAyc r po(o) sa (rr(2,2,or,Br,Hr,c)+1).

Taroe re coorHolraHxE cnpaBeArx!o
x Ilpx B=82.

llyclr p = (e.(o),p.(o),...,pr(o)) - nsroropH, He6op rlrc.roB[
raprmepxcrxr t?arts c (Hdrp[r..p, p(c), q(o), go(G) r r.n.) r a =
= (a,r,.",...,.") - HosotoPt na6op rullElrruu rcrccr. 06oana'ur
mpcs to(a) rrrccclro Bctr r?@B G laraf,r trro pi(e) s at t
i ( [1.t].

06osnatollr tlcpas v'(G) lrr6.cr8o Bccx IGIIIH ryarh G ' rm-
[or c!.n HL Hc 6or6c p(o) - 2.

0IIPEIEJIEIII{E 6. OynBIo c.(o) 6yncr HasEBatE ro Ho ? o H-
H o n, ccrr pi(c') : pr(c) lir uooro c' E (f'(G))rx c I p o-
no xoxot-oxno-n, ccar p.(ot) < pr(c) n,ra rD6oN Grc
c ( v'(c)) .

Hanplnpr (ymqrr n(o) - [Jro?HocrL rpafi (1.o. trrqxHa Hax-
6onhuc, f,rnl(x B G ) xoro{oHHa, x lDJllln$r p(c) crporc roHorolr6.

flycrr c.(G) - rrrotopas xapam.prrqlrra ry@ c . Bn:ncr Qyxr-
qE pl nan ctrnerorc {yHtrIprr pr rt8 I?a[ ( v'(o) ) 't.c. p!(c) =

= p.( ( v.(c)) ).
llycrr G < 9o(a). Brncx fi/rfiur al = a!(a.), ai = ar'(al uo-

cpeAcrBor coorH@6Hr{n

a! = aar. nax p.( ( n^(v) U (r))), (1)I oeV- (a.) v€v'(G) 'r- ' u-
Pr'

f,) 3cnxcr c,q o ogHaqalr, qro er aBra€rrcr noAtpartsi, B ci acm
Gr- codcrEtotH, no,q,rpa{r to slo o6osHaqaatcr rar or cc .
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Q)

Bac,qex gaa {ynqnonara:
ro(a) = rp(t,1 ,o,B,II ,a) = u.S")r(k,r,o,B,E,G) ,

xo(a) = rp(k,1 ,o,B,E,a) = c.ff")6,(r,t,o,B,E,G).

Ilpr @rcnpoEruHon m6opc p xx x),rro paccra"IlnBalr rar rfumr-
qrr or a. lls rcqpsmr 2 caqgycr, ulo xo(a) s co.e'z(c).Ro(a) .q,Jrs

O = Or, H =1r B = Bl xJrr B = B.rkJ2 r l=2. Tarrio6pasou,
,q4r rccre,q,oBaHrfi acxrmlorrm MaficnrJile ffimprr c,rcHoc?f, rpaQa no
maccy 9o(a) ,q,octarotrno ncclcAoBa?b &rrmrotrry to(a) .

JIEIflA I. Il ycr b p= (p.,p.rooo1p. ) -na6 op xo
HoroHHHx 0ynr4xfi, nptrqex xoIa 6u
o.qHa r[ynrr1 rr crporo uoHo!roHHa.Ton-
.q, a cnpeBeArrBo HcpaBeHcrBo ilo(2,2,01r8,
H,,a)s0(a), rAe B=Br rrrt{ B=B.r& ,}(;)=r}(a,r
8.r...r". ) -Qynr4f, f,r llAo sr ea BopsDqafr pe-
ryppeHtHony coorHor[eHrD
4(ar rar,... ,a.) = 4,("1 ,a! ,... ,al) + S(ai ,ai r... ,al) + 1 (3)

C f peHXqHIrUrt yCf,OBnfitr}l: 0(arra.r...ra")=1,
ccrx xo,Ifr 6n o,q, Ha trot.noHeHTa a.so,
I c [1,t] .

AOltABAIEJItCf,ts0. Ilocqlorr [cpoBo fr , rotopoe seBeAoxo no1qrbr -
Bas! rD6oG AopeBo pas6opa rpa@ rs Hracca 9o(a ) r qprqer qnclo
BcpxH e?om trlpeaa 61p,et ygoancrBopmb coolnoncrom (3). Ha6ogV
(a.ra.r...ra.) noctraBrra E coolBatrctBnG ropncByD Eepurory nepeas fl.
HaSopy (a'r,a'.,... r.1) noeriafia B coorBercrat{e rGBHn nocJreAoBarGnb
ropneBof, BolxrnHu, I Ha6opy (ai,a!,...,a1 ) - npaeuf,. Ecrr s rarot{-
.116o ra6ope Bcrpelrrrcfi wcJrorr{cHDtrrGe r,ux paBK)G HyJrD, to EepurHy
AepcBa fr o6trarr Brctqcl. Aarcc, ec,[r Bcc tlrctr8 B ar 6o,rme Hy-
Jrf,, ro oooaBcrcrB3qar Bolxlrna 616,er rnreu trocJreAoBpre.[r, RoropED.

6yg5ll upmrcann na6opu ( (a;) r,(a!)',...,(al)') r. ( (al)',(a!) ",...
...r(al)") . Towo ratr ra floc,ryrrxx c rpuxn6il fl, no,lopofi npmr-
cax na6op a", r ?.g. (cr. prc. 6). lta (I) n (21 crreAy€T, qlto

al s a. r ai s al , lar rar ffinprr pt roHoaoHHH. itpore rono,

.l= eff(..) 
'HntPl(G-v) 

'
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! a

a

(a'), (a,).

[ocrorsry s xa6apa cjmd!B],o,!
clporo x)Bo"oflHn' o!lxBI[, ro
lref,orcpB€ r€paDaHc"Ba 6ylyi
crponlln. oto olxauaar, tl"o 1e-
peBo i rcHet[lo, [prq6r l[lcro
BaFrH 610 lEOBra" EOprAr COO[-
fl@e n (3). Paccrorprr renepr
npo[sBoJrbHoe .qep6x, pas6opa

an

4
(a')' ( a'l

Prc.6

r€rbllo, D6o€ App€r !(c)
xalaHa.

0nrpaecr Ha ren y I r c{ofxyrlpyar crerJ,DqyD FroArry nor] 16-
ms sprlo( oqsrcr 6j/Irl(llxr crcHocrr rpale, sa8rcqo( or naparet-
Po8 ryaoa.

I. BSrpaer rlorcmpEt roHq€aHct rra6op p = (pi, p2,...,p't
n.p.r3rpoB r?a4ei I coorrsrcrBrfl c (I) x (2) FsroAfx Ojllnu$oHar!-
HrD talrcrrocax: af = al(a,), ai = ai(a.) .

2. 0qexraaer (56rram 4(a), yAoBr€"Bop Sm c.o scrm (3).
flpraqtror Benorop* aHart.rrrqecrto oqeHn At, (h,Hqxx crarc -

crx rp4a. gaBrcqr{e or onp€,q,ereE+at napareqDB.
ItsoPEIA4. [I yc r r p(c) = (p.(o) ). T o I'Ae c-np a -

B6ArxBO HepaB6HciBo te(al)= o(ai.1,e'r ).
3Al&t{Alfl{E 2. IIo 

"6op€r.6 
I, ,ucro rcinui Betnrn AoFra r(c)

6orEoe 11160 pa6no torcry rrlrr B ci trpirar FepaBHsl8o o66f,cHretct
Haflrqrlex noAll]a{tsB ltnrr coorBafcrB],t]qo( rsno,roprDr BrlcrnElr BeI[x-
Harr r(c) . llsrclno [Il ]. tno Harr6o*o€€ wcro rtnt B l?a4c trg

a-
rracca 9n(ar) xre€r nopf,lor 0(I,44 '). Teopere 4, ralur o6parox,
sottasEBaorr qlo [oJrr noAr?arhB rJrri x[er 6rrlb *c!ra sHaErrarb -
aoi. llor]rqemra, B i€op€re 4 oqenxa rBtiercr rorolol. Idlro Aota -
3a!br rllo lp&lsror. 88 notopHx oHa AoetrFsetce, tBrotcr ,qo[otns -
${r npoc"Lo( qenef,.

IEOPI)XA5.Ivcrr o =(p'(c), r'(c)). Tor.qa
a-+2

xo(a) 
= 

o(e.' ) .
' 0rxetrx. llTo rrpr ar(< ar oqeHtarnor! rexRan a teopcre S'aa-

Jrrelcf, loc{ato(oro xoporefl. ognaro eqx .. QxncrpoEa ), a aa pac-
Tetrr to gta oqeHra erafioBx?ct Bce 6ot6o saBE!6EtoI.

l4

r(c) rpr{a o ra rncca 9o(a).
lbr4a Go e 9o(r) ,a rD6on r?a0
(v) u rn(v)!. 9o(c,) r .D6o[
FpaO o-? . g^(ar'). fte,qosa-

xsomp{rrtl aronnt a .qefrao fr .reua go-



JIEUIA 2. Ilycli, l(t)-0yHRqrf,i onp.n,.-
rGttxai Ha no,[.M]rorecrBe HaryPatb -
lrEx qrcG.r t € [k,oJ npx noroqx pelyp-
panrxoFo coo?Ho[.Hra l(t) = f(t-k)+l(t-i.)+ 1.
fonga r(t) = o(ri ), r.ge to-Itorotrrarb
HuI iopGnD ypaEHaHll 5 rr - rl-1 -1'C.

lE0tEtlA6.[Iyet" p=(p',L'). torqa lrp( 2!

2,ol ,82,H,,a) < o(atxf i, r 4 e ro - n o t ot.it e r a.", o

nopcRb yDaBHeHrf, rt-xb' -1=o ('.=+).

Aaxnaq ouexxa ,Brrcrca oora€ iotrlolr tl.r otloHf,a 13 lsope-
xuS

TE0PEIA 7. II y c r u p. (p',r',q', I; ), rA e 1o =

=1.(c)- aerxqrHa Harr6EbDsl ltrritr
ppaOa c.Torr.a ro(a) =,1{a) = n( [5i.',j , ",-i.
a, -2ta.-1), .. -1_) r 0(.., -t, a2, a! - a. +21, a") +L .

ora lcopcxa xolef 6utb tcnorbsoBefla npr qf,creHllHx pacqo"al:

finrtlrx cr6xoc?x D8Oa.

92. A.rropnrxu

rTa/Da.
Paccrarpn Baat.rll arropr"l ocyqecrBttcf pasoxcHnc rqxo[:{r."{

q)a4a O=Go Ha ABe lloArpa@ ({vo ) U rc(vn) ) f, Go- v. or,!ioct.-
ToJtbr(o trntlHH yo c xr{SrraJlblroi cr€rreHbD B G. . t{aAun [-i nor\-
t{eHHE( no,qrpa{tsD BoaBcpnaaacfl ar€JrorxqHoxy pas6l{6Hrm h 1.n.. .Jfo,

aJrropt{rx I r6p rrHar $I rpngcraruu cxexoi PA3tj0P (2r2p-.jr.,Rr) i.
flI]aBrrarx ocraHo*r 02, B6opa B2 [r Haron e]ott sr.IlpaBxro B'
coerot{T B BE6opc rep[rtEH c r,c{HtrNarDHoli cacIIgHbD.

Paccxorptu nllaBx.[o ocrafloarx 02. Anropr![ o? ol.ieA6raor r
noAJlefflr ,x ,q,arbr€in6xy pas6opy paccxaaprEaouHn D AaHHun xo!.6nr
npatp c.. fpe& c. He noAJIe)${r AarbH6lh6My pas6opy B AByx cJry-
qaffl

I) xopaa G. ccrb noAt?84 xeroroporo r?a4a C.r r pa36op rc-
topom llfo aarolcllHr ".c. roPAa tD6aa krrKa a G. aulteaca qactho

HCnOlOpOf, XXXf,X Ip@ G,r l

2.1. Aerpprmx norcra Bcex rrrf, a
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2l ror.Aa pa!]Hoeru rarur nopinior rpe{a r
nerrfl err Balnrxn rarom rr:rtqtax: o(c.) > n(c.
qaa l?ao c. tr car loc"aroloro npoct!'D crp!ftrypy

CIC-
) - 4. B 616a q1y-

,qti ror9, {ro6u
rrfiHo 6ruo nct).qxcnxtr arlo Erx&t, H6 npx6cnaa r pas6opy. Acncrax-
terbHo, f,aacrrarBHat crGEcHb Ao[oJrHcHra l?atDa o. Ha npaBosl(oAnt

ABJrr ' cJleAoBa{cJrbro, c. acIb I o6qp[ cf,yqac na6op nordloHeH!,aB -
nfiqrficr nx6o raorxpoBarof,ry BrpuHarax, .f,rl60 Epocrux 4c[Eor, rx-
60 fipoctroo{ qrl(ran.

Alroprr"r 02 (npaanao ocraxoru)
HAqAJIo AilMt{ltlA ./. rcxo,q,rof, rHobpxaqxen nn[f, lJrrspxrira aBf,r-

crcr rTao O. x lr(nccrao ryat[oB {c..lE' = s_!o, r = 2,3, ... I ,
pao6op roropDfi lrf,6 satoHrpBi BErroAHot lH@plral.prei fiBrlrotcr ]laBrpr-
aeHr(e o aonycfl.xocrn xrn rGAonycrxrocrx pas6opa t?a46 G, ./.

i. [Ioraorrrt at :=a
2. n0& r' f oo
ilrM
3. Ilprcaorrs nepsueBHo, i sHaqa8rs nocicAH€, KormoHeHtE gr

4. llorof,xrb rr:=.:,,
e. ECJIII ilo T0
HArtAllo

6. ECJM v(c.) E v(o.,o) T0 npaBxro ocraroBat{ EErorrHeHo

/. pa36op rpaSa c.ro Jlfe saRoHttoHr nogmry ecrn o. f,ulrg3cE [or-
rp8{oM B G..o,ro rD6as rrxre rPa{a G. ecrb qaclb lorxrk B O.ro ./
NEPEfiI,I I( 6

l(oml
r(oHErI rul{rA
?. ECJITI 6(c.) S p(o.)-a T0 nparlo ocraHoBrn He BulonHoHo

l,ltlAtE npaBi{ro ocraHorrx BrurorneHo
t. I{0HEII AJU0P'ITMA

IIPMMEP i. Ha prc. 7 xso6pascH pas6op ppa{e. [lycrl npoqecc
pa36ope Aoocr Ao !pa4E Goio. 0H !E aBJtf,6lc8 noAlpal[ol. B Goo'pas-
6op Korlpono n Racroqar{y MoMeBry yre aqroHtlrx. Ogaaro 6(oo.o) >

> p(colo)-4, noorouy BrlloJlRf,crc, npaBxJlo oc*auoBr . trlmb renepb

,.)' jnecr o(o.) o6osHaqsar rxflrxa.lbBJm ercneHb pIr[*H r?84a c..
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G

I

rlporl.cc pas6opt Ao-
![ar Ao rpa{e Go 1r.
B ra6r. 2 nprEA.H
nporoRoJr &flofiit-
Hxf, aJlmpxrua 0 .
,q.[r 3[OnO r?a4a.

Paccnorpxr
npa8rJro Bat(oIIJIc-
rua. Arnopxtr H"

HeR,ILnIlBaaI E ICr-
qrRor?a4trqccrcx no-
pEArG rnxlc rps&a
g. 

' 
y koaopoFo

unHr albHaf, CTC -
[eHb 6( o. ) >
> p(c.) -  .&rner

6

e

t

t,

G,.
265

5 ftnrra npoEaproTct
{a E(otrAcHr{s B rpa-
inrrp$6op noropiD(

Prc. 7 yra sarortrcn. Bcal
BXoEnoHXE r€T, TO

E lrrra aarocrlcn B BUE .llpx 3rox Ha ncHepaqr{D Rar,qon rrxrx rpaarr-
cr qxcro ofiapalutrr nluopqromrbrioc ee nop{nKy. Pa6ola urroprfira
ocHoBaHa Ba crcA)4rfi coo6Paf,cHxE(.

I) ilnaccrgo EtsfurH. o6pa9)mqru RJrtrry B G, r f,Blrratcr uancl-
MaJIEHTI{ Hcge crLtor ilHoiecfBoM B c., rotopoc I AarrbHohor Ans
Kparroc[tr 6]Ec[ HasEBarb aHrrrJr]{rol.

2) fiatAaf, aHrlItJrrxa r do cclr o6rclltrrennc rrctoropt4 aHTr{-
rorr.rn, BrlFlr[ tro olxon xs rsqAon rorroxcrcu G_.

3t [yctl ncroaop"" *o*onor"a d. ecm ipocrar q6nb vo r v.
?",...r rr. . Oucugrc, qro xa .qy ABWa cocaAnxMn Eep[rxHarrx qanr,
ExoAqlrut.t I HcKo.ropyD aHTnttJrxryr ecrb nx6o oAHa, Jrn6o AEc Beprt.rRH

qenx. Cacgoralc:rlrto, kaxgyD axrxrsrlrry B npocaofi qanx rotrHo trpeA-
craBrlb y[opa[oqaHHE0{ HE6opo[ utcer k.,k2,..,, kr , fratAoc na Eo-
TOprtr paBRo aByx rux tlrcM x BHparaar pacclor@{G MCriny coceAHllla{
no qcfln BcporHaMr, D(oA8xri{r{ B ar{TxKn(Ry. Jh6ar amrrurrra concp-
rr{T ,r{60 BepxHy yo, nx6o Eap!}r8y vi, cjrcAo BatcnbHo, Q = (vo.
Tr.,vt.,+*r, ... ) Jtx6o Q = (v",v*".1,?*.+L2+1 ,... ) .

;?



4) ynopEAortoHHoctb efllxirilr I rUncrol q6nx oflpeAo.trsercs lno-
piAorroxrocrLt Ha6opoB kr,ka,...,k, . Ha6op, cocro@tt 

"orbto 
xs

AD6r^6yA€x cqtra"E Hen.Hrmr. l{s galm Ha6opoBr coAep:aqxx paa-
noe mrrqocrlo rpocr,xar-nlsr 6yAcx crr{!at6 Ha6op, coAeFa$li
rarllrec rorrracrD rpoaf,. Irf A!yi( xa6opor, coA6traE o,!,r (ome
iorxtraorm q)oar rorGpaIxoo"L o nl.Ialrr oraArlerr o6paaor.nr6ot Ba-
6op Etra!,ctalxM B Brne: (F-rr-!t-l) nlnxsrllru (Aaoer rrr rpo-
!i) lflcan; F2 Aroari rr "poatr. 

CraAy!4rx no nopnry 6y[cx c.r-

"atE 
xr6opr xrcqxl fl,q: ( s-r r-rr-i. ) npoxarubxu (,qaoerrrpoer)

ruc€r i "pof,tai 
(r,+1) ABoeEi (rr-1) 4ner. Hanpnrep, crqA,yDqrv

sa mdopoM 3 2 3 2 2 3 3 6yaer ndop 3 2 3 3 2 2 2 3.
5; Eorn ronroxexra d. eaaaecce ltlpc"lt Frrror ve,vlr't,t,...

...'v", (vo,v"i € E' lo xqtrat am artrrrrla 11160 coAcpffiTcs F

r?a{e (v.,vr,... vr)),:tt6o B I"a{. (yo)) u (v.,vr,...,v.-o})
Crenorarersno, nepcqxcrcHne ercrrtxr B lrllocrox qrrl[6 cEorxtcs r
nSpeq[cJIeHlD aH?f,f,Jtlttr B IIpocTr[ q€nfi,

anroprnM E2 (nlla8xro Hakom€Hxi)

HA|{AJO AnmPflTltA 1. xcxoAxof xa@pr8qxen AJIa arlroprtua aB-
Jrrercr rpad cr r{ uHo,iecrBo (c.,lg' = s-.o, . = 2,3r... ) Ipa@b,
pe96op Eompio( Jiie 3aromEH, Bro(oAHol xH@praqren sBnrialca MHore-

crBo rrr{r rlaQa c. r Eoropr€ aurorcs xrrrarr r?efe o (eolx ra.
me clEecrEybr) r/

t. Ec.$,t 6(G.) s p(G.)-4 T0 rrEPE[lI]r K II
2. 86paf6 oqap.Anlm antrurry q a i,
3. 0o'lonl1r e' = s

4. I10(A s' f oc
tl,{rcl

5. hpxcEorilb rrepexeHHo[ i 3nacaHre nocreAHel roraloHeHtu s'
6. lloaoxrrr -"' :=e_.
?. ECJM iilo t0
8. EC't[ Q q Y(G.,o) T0 IEPEn]M r( Ii
rotEu |.p{ulA
9. 3anectx Q s BUt

I0. Ecllt e He rrocJreAHEs IIo BopiAtty eHrrrrrta e d. 10 IIEPEffIV
R2

II. l0ltEtl AJIMllTilh
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) 2. Arnoonr Ha(o[E6xlr B !D@ rarerxa,rElo fi rlxxr{.
arrcprrlr norcra xarcf,rarbrtofi Krrnrcr onpeaarnf, rar cxery PA3 -

60P (2,2,0r, a", f,r). Tarux o6pasor, ci'plrulypa y EGno lerar rer
kaR lt y arnopxlra noxcta Bc€x Erl{r. torbro r4nrur.ro E, Haf,oll.rro -
Hrla pesyrb?aroB sAocb 6yA€r 6orao npocrEr. 0To [paBruro ocHorafio
Ha c.[eA!rqe[ lootb$.

lE0PElA 8. IIycrr FpaO o cocioxr lrs po

r S o JI r p o E a B H n x B e p r x ll r p. r o r n o R e H t
G'r aaraDqxrcR rx6o npocrErf, q6[r-
rr. rx6o npoc!urr qrrJIarx.TorAa Ars
Eepu1llrHoFo qxcra xageErcllrocrx 9o(c)
c n p a B e .q Jt r I o p e B c H c ? B o:

2"
9o(c) = n. + t Bo(Gr),

!=t '

TAC
i

(o') = I

p(o!) * 1 .a c r xP(or)

r ec.rr qr cc?b

E IIpOt]taHox clytracr

Ilpocrer q6nbi AaIoa

.6 c Jr xp(cr) H6qarHosi

rl a q e t H o g:

. EGrr 6(c.) > (G.)-4,
x €crr aHtrlt.f,llf,a.

3o

a.

p(ot)
2

(cr) - 1

2

lP(o').T
lt ecJIlt c^ ect

-B npO!xBHOlr CIyqaa'

b npocrol qrtt.
Arrropnrr E! pr6otast crc,q,yDeu o6pasor

ro Euqxcragrc, Fo(G.) upr noxou raoparr 8.
coAgtrraqaacr B EIrl, xraar nopElok r€lr1[ra 9o( ) , lo a 6. rect-

IIII{Eci [arclxar6Hat aHtxt rta x floxlqaa"ca B BIrr.
nlrra a d. ectb o6taAxHetflc ra[cxraa.lLHux aBtrrrxlt qr rctq,of, eno
Koimo1eprg 6r (t e [1 ,r]I Ecll Gt - npocras r1cnb?r,r2,... ,vr,
to Q! = (yr'vr,..., l.r ), r,q,e tt = tr ecrr t rl.rrlllorx tr=t-1-
B nporxaltor crylraa. Ecat or - npocto, qrxJl vr,va,r..'tr (vl cr€[-



fle c vt)' ro qr = (vr,Tr,...'rrn). FAe t" = t-1 
' 

ac.llt t tl.t -
Hoe i r tt = t-2 - B rrporrrxor etrJ ra3.

Arnopr?r E! (uparrrro naxorucrua)

HAWI0 UIm nO /. rcxo,qnol rH{opagl[|el Art arroPr.lu o[y-
fxr rpa6 Gr, a rarc6 coAeprxroe f,aronxrara Blrl, xoroPoc 6Hf,o
noJrJn€rrc Ha np8AqAlAls refax pa36opa; B!!(oAnoi rHQoprarsal rErf, -
crcrl coAetx xoa BU! !/

I. ECJII| 5(c,) > p(c.)-4 lp
HAIIA,'IO

2. furqcanrr po(G.)
3. ECjM roqnomr rHCecrEar cOnqria{enocs B BUtr i raHue

Fo(c.) T0
HAqA.IIO

4. Ha*Tr xetcxr.a^lbr]D arnxurry Q a d.
5. Bul:=Q
KOGI{

lotl{E{
IOHEI AnFoPttIXA

2.3. 0rrexror arFoDmxoa nof,cra rIrR.

runr PA3EOP (2,2,0e,Bt,r.) orpaHxqeHo c*pxy QyHE[.en crornocrx

t = r"Tf ,.altn)(cr 
+ c2.pa(G) + e.(0") + 6.(82) + e.(IIa)).

&6op repomu c l[rrflrla,lbHof, crcneHDD rpc6yer B xyAtrer ctytlla
o(p2(o) ) onepalyn.0pror e.(or) x s.(8. ).Ils orxcaHra arno -
pxfl.a 02 ore.qJretr, qro e.(or) = .!r..0. , rAo rr o6oaHarra€r l[.c-

ro onepar$i npx BrdoJlrGHrx o[eparopa' xr€wro Ierry t , a b.- tr-
cro Burolrrrertrr, arols onaparopa. 0rrea44ro, u, = 11, bi = o(p(c)),
g = ffi lan rar qrcro rorrronolrt trq4erca !r xc 6oree p(c)i b, =

= b. = 1; ri = o(p(G))i r. = o(1), r-5p; t.=o(p(6) ) ;tr=o(p'.(o)L
Tarru o6paaox, e.(or) = o(p'(G) ). Eolee xauq1no r6Ho no-

,lnxrE sry oq6HIy, lcnonbgys noBf,T'lo AepaBa pas6opa. Paccxorprr
noA,q,ep6Eo, coc,roqpo l(s qcnx. coeArHf,oqei E3pExxy r. c rq)neBon

B rcpnnax !I torcro onePaqrf, npx Euro&texltx a^lrroprrE nollct!
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ECtrIlIX8Ol Vo X BCoX

,eBbo( ofpoclnoB i 1.e.
BeFlrH, cMe,iHr[ c
8eI[r8aMB rB II6n' r
JrEis4XX CreBA Of rlcc
(na pnc.8 oto no,qA6-

PeF BqAgneHO tl{pHrorx
,rIn{rfl).fp&I G. npo-
Bepielca Ra E(oiAcHll€
B rllaou G. r rCOOrBol-

crBy@re orpoct[ar.
Ilocrorary RaLaf, 

"a -ftaa trPoBoPra 
"pr6J,6fo(p(o)) on pats.l l

EaJlXTO{Ha nOlAaItEa
ocrb rinc o(n(c) ),

x

Ba E.
lmPEl{A 9. C n p a a e A Jr x a o

w
r(c) :

P*c. 8 
il"[rff;_"Tirts;

,, h"o* ranolrD g.( a" ) . [Ipeneraaru 6!y Bcrr.uny E B{nc

,3. ".b.. 
pne rr x br rrcDr ror re cruc,r, qro n BEG E Erpao -

iii .ua e.(or). }lnor: br = br,, = 1i b. = b, = b, = b.,.= lr(o.)l;
br = o(p(G). lr(c) l) nra i = 45'; rr = o(1) (ran rar .6(G.) J,ro
ainlrcacso B arropx"re o,)i r. = o(p(c)), i. = o(p(o)), t- = o(1)
,,s . = Z7: r. = rg = iro =-o(p(o)), r. r=6(1) .Orox,rarelixo rre-
or sr(E,) = o(p'z(c).u(o) l)

Ilocroalry artbpx"x E2 BEnorrf,ofcn rotLao B Tox ctrJ^ra€, rorAa
r. - Bxcf,{af, B€porHa Aspe8a [, ro

g = r^&r.lrtnl("1 + c..pz(G) + e.(o.) + o.(8,) + o,(Er)) s

s r.r- [ccpa(G)( lv(r)vi(E) | * ,..f.tr1 lr(0.)l)].

3gccr topes vr(l) o6o3aa,rexo uxo;ecrBo Bxcaqxr BInrxH Aepe-

cooTHoBeSre

z p(91\
r(,2,o,,s",u.,0) s o(o'(c)'s..-)
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A0[03AEJIbCTBO. Yquruaar npaAbElqle paccJfg,GHt{8, AocraroqHo
norasatb, txro

P(G)

lv(n)\rt(r) I * r.ofnt*) lu(c.) I s c.. 3.T

,q,nn r&tnoro AcpoBa T. llsBectno [II], uro

n(e.)

lu(c.)l s ca.3--.
flyctr

f(n) = lv(r)\Yt(r)l + ce E
(Y

t

n(c. )

'3lr.
t

a
(r)

Fcrr lcpeso r eocrons ss oAHofi EaptIrrru, To

p(e)

t(n) = o( 3T )

llpegno,roxru, wo p(n) > 1. Onpeganru nocrGgoBaroJrbxoctb 1f ,, [2r..
...r1fr gcpGBbcB e,tcAJ,nqtr o6pasor: [.4i [.*., norynD6lgg rg Er

[.i
no [paB[Jry: ccrf, Bco noelc-
AOBeroJrx BcplrHH f,. .q,Gpc-
Ba l[r Bncfir&{e, tt'o orx yAa-
nfi"ca (prc.9) i AspcBo [!
cocror{T xg ogxof, rcporHrr
ro. 06osna'anM qepes vl([r)
ullorecTBo Brcaqlo( EIxlxH
Aep€Ba 1!.r noc.xe JEaJreHxa
RO,rOp[0( nOJt] raeTcfl AepcBo
8r+r . f{oxmeurtrro r(rr) s
S f(t.*, ), orrlpa 6yger

il

^ r+'t '

Pnc.9
oleloBarb trcroraf, orlcHtra. Bnc4cx .q,nf, Kparttoerr o6ogHarrenflg: r. =
= v(r.)9.(t^)i rr*. = v(r.*r) \ vr(rr+r); r = 

yt(rr+1)\(v"(r.)1
y:(rr) ) . Tor.Ia rr = (rr+r u vt(tr+i)) \ (vr(tr)V;(rr)).Ilo -
croJrbtry x.*, o vr(r.*.) = /, x.*. o (vn(t.) v;([r))=/ ,ro eto
Aacs Har npaBo oantrcarb: xr = x.*, u (v"(r.*r)\(v.(r.)1v;(t.))) =

= xr*rw n lx,l = lx.*rl + lv | . Qre.q,oaatsJrbHo,

t i(r.)
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p(0.)
3---r--

'p(c. )
3---!-.f (tr) = llr I r o" 

".'1y. 
{r8.)v;{r. )

+ c-r E: r. (vl (E r)

= lrr+r l+ lr l+rDd ... ( -
..1(t.') p(e. )

.3' )+ E o,.3 t =r.€9t(rr)vJ(rr) z

n(c..)

P(o..)
=l!.*r l+ E*(1+o".3-*i r. <r. tnf)1v;tr.)

!(G. r)T-)*

p(c.)
3-t-;

'P(c. )

"".3- I

f(Dr+r) = ll!+r I + E
r. €Y.(! r)\Y:(E r)

p(o')
^ -.'-r-Ec ar(Y

0crclocr Aoxaoa"r, qro .qfr .86orc a xsa! uc?o t€paBarrcrgo:

n(o.o) p(c.r) p(G.)

1. or.3T. ".3- s o..3-

lIs noclpoanxe umpmre oa crar;rer r trro n(c..). s p(c.) - 4

n(c.r) s n(c.) -1. Torne

1e(o.o)
.(sT

IN

n(c..) q

t-)s 1 + o.
P(G p(e)-r )-r

1+o +

,
Illn4ctanr roruar"y o. a uaa ca= cr.3T

tHctBo:

( +3 I
)

r Aoraar HcPa -

r(0.)+r D(c.)+r
t . or.3-. ar.3-J-

D(o );z
3 c r'3

SruarrcmEr etry 6yAe! crcAJ,qcc HqlarHo?r:
| 1 _p(G. )+r

5-T.3-i. 1 ,3--r- < 1ol
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Jlegai qacrr ororro HopaBncrBa - roHorororo J6ur8lqat fiItrn$t
m p(c.) , r o6 xaf,cxurbrro6 snatotore cocraBnnel 0 19779 o torr-
tlocltD .q,o q6"*p!om aHaia nocro oatrrro, q)f, n(c.)=l r c, = 1 .
Teopexa gorasaaa.

TEPEIIAI0.[Iyclr p = (p,rp.r...rp.) - r a 6 o p ro-
no?oHHirx QyHiqrI, saAaHHsr Ha !pa-
{ar, nprqor xota 6E oAna 0yxrqnr rls
Hrx ciporro xoHoroHHar r a. (a.r,a.,...,..) -
Hg;o!opBI Ha6op qeJrBx qncer. Torga
qrcro onepaqnn nPn BirnorReHrr ar-
roprr.ra PABE0P (2,2,0a,Br, ua.) no!rcra Bc6r
trrrr, a ?af,re nprl BHtrorBennr 8JIFo-
pxrxa PA3EOP (2,2,0r,B. ,8, ) notrcBa lrercr -
rar hHo I rnx Er He npe Eocxo.q,l{? ae-
r r,r rrx Hrr co.n2(o)xo( 2,2,or,B2,Er,a) r FAe Np(2,2,0r,Br,
Br,8 ) €ctb Ha'r6orb!r6o qrcro BepEnH
A6pe Ba pas6opa no Bcer Fpa0ar ns

(.).rJIacca

$lrorHetrr armpnrla PABEOF (er2,0.,8", E. ). l{s nocspoeHrrs sr -
mpxtxa E2 c,reAyer, rtlo noAI?aO O. , coorB,rsiByqrf, xqno, Bl{-
crqen BIIlrHe A6p€Ba Tr , r[60 rlFHopnpy€lcf,, Ju6o B Beil n€peqrc-
[Brcr rrrtrrr B reItcxrorp&ftqecror EopfAf,e. llmfigctao B{cr ro( B€p-
nxH r.,. EoroPEla coor* crDyef nglterrrcJr€rfle krrr B G. o6oana,gx
nepes V"(r.,). [Ilonsaqgex pqa6op rorg,ono rya&6 0., coormlmaSm-
qeno Btrcrqxr Beptrxnar na ?.(tr), npr tror@r arnopxrxe PA3BOP (2.
2,or,B2,Er ). TonAa AepeEo pag6opa lti $.ec?e c rari[r AepeB6mo{,
.qo6aBreHnrDfl r eno Bt[tffar. rs V.(t,) , o6pas],tsr trepeso pa.s6opa
qla{a G I @orBerc{.Bri co crerct. PA3EOP (2,2,0. ,B, ,flr) .

06ooxa,ur qepes 9i = (rr(o)) I fo = {t"(o)} mlonecBa Ae-
peEb€B pas6opa cootrerqr*rflo cxeyax PA3EOP (2,Z,or,Br,Er) n PA3-
EoP (2,2.0i,8r,8i ). r{ax,qon BoprxHe xs v(f,')\fr(t,) coorBer€rBy-

er o(p'(G)) onepsqxf,, a BepxxHo r{9 l"{n.) coo'rBercrByer
o(p'?(G) l{(G) l) onepaqxn. [Ioerouy ,q,ltr Har6orruero s{cna ol€paqxf,
trpn noncfto Bcex uuft B r?arts ro naacca 9o(.) rorHo sanrtcatb:

o?it.l E(2'2'o",Ba ,Ha p) s 
"oo'(o)offi(u) nl?f,t tvtr'11 '

. Pacoroqxx .q,epeBo pas6opa ri rTalDa G npx
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. *..{tn,) (lr(c.)l - 1)) = oo ,'(n)n.ff"1 rr:?. 
(lv(rr)l +

t ,lo.<,lrl P(to(c'))) s co'rr2(o)

= co.p'(o)rp(2 3 P1 P. ,H, ,a) .

rr-F?ct ,(a)

llocromry arnopmry Ha:(oraaHrt xarcxtor$Iotr rrrxn @otFrcr-
Byet a€pem p866opa r?arh, aBloqescr q)octo nolJqepsaov s no(G),
To orcol,a r€flocpeAcrgororo x Brtlerat t rcroraa oqeHra. Teopera ,qo-
raaafla.

Teopera I0 nora8lrBerr, tno .qfi norln€ruf, anprcIlHr!( oqsHoi ts-
cra orcpaqxn lpx BrnolHd r armpmra nopoqncneHrf, Bax Rrrr rpa-
Qa r arropmxa mxoEqsttr(' traf,clrlraJlbtiol nJtf,Et ro ro ncnorbaoEarL
rsroAnry, paspa6o?arfiF B 92. I qacflrocrr, xs reoporu I0 x reope-
uu 6 noayvaar

C&AC'[EE. {xclo onePeqni trpr Eunon-
BeHnr a!PopitroB noxcra Bcsx tttxtr
tt lIoflcra rarcrxarbHoi rtxrn Eo npo-
I o c x o.l * n co.rt{c){(c)
HeHrt yf,-1Fr-1=6

,FA€ xo-ropgHl yPaB-

t=:i:i)

9to rtaoprt o lor,rrlo

cL ECefi rrrtt aIfi norHu L-[or6rafi r?artsE Ir,,,...,rx f-.,.,...,..----]l--.-.---?'-
3!tl tDarF aBlarct

IItr{IEP 2. 0qornr wruo on6paqr, Irpr Burorxexxx arnqrxtn non-

.[onorngrqtol lc HecBtla,Irq rpeyFolrrolroB r k
HecBrsarlrq p€66p cooclofc"Brcto, rr@foxy p(Et.t.....r) = 3k,
D(E",",...,")*, r(f ,,r,..., r)=.(E",.,...,").L, lr(trr,r'...,r) l.

gxllgltBo pasH
lx(f,",

"Ig;,
3-:t-)

) l=2*. ropnb Jpafiorom r'-rr-1=o ryr6rr -
orrJr,arno taope* 6, rrmer oqctqr ,q,rr qcra

onspalsrl
,Itrtrrt
f,, 

, r,... ,, t n9tBctlu igf,
no4mlolai !o loopcF , A@?f,laaict

t !' rlt rya&r
raf,mr€RcrporlarLHr! rp@ [II],r.cre-

! 16011616 9 , Ha raca! 6!tl r

6

m rpa0* tr1,;,..
9

AOEalArLnOi Orlgnia, uor! lsrorat



qtBeHHO yryqreEa. ria,ree, norof, r{tetrr,HU{ BopHoir ]4)aBRe}Ixa r2-x-1=o

sgaercfl xo =+" 1,€. cuexra o(p'z(c).1,62p(G)) yf,e f,BJrnerce

3a3r[enrrol, [oci(oJrbE B aencr8rrerbHoc$r qxcro onepa4rft 
Et8)noxc-

$e 3cex uritr B E.,a.,..,2 6yAef xMerE [opaqoK O(p'a(G) 2 2 ) .
Iipx'-re;1e:mait npmrep no3Bonaer c,qerarb npe,q[oloreHre, qro qeM

6orb*e orHomer!{e {l-, nou ro!.rHee oqeHra o(pt(o)'*p(c) ).

TE0PEIA iI. C6r e u onepartrBHo nBMrri{.
Heo6xoAnuon Anf, pa6oaH arnoPI.trMoB
ttOllgKa DCeI KJItlE I{ MSRC!lMaIbHOn
EJrr xr, r Meer !r op E,!,o r c(p'?(c)).

AOiA nTij,IItClB0 , by4er cwlrarl, wo itptr flepeqxeJreHr{r Bcer( Rr[r(
aa Aae gHoEb ncryqeHHar ftJrt{Ka cpasy f,e nocryBa€! HA Heroiop n

BHeinIl{ Hocrrerb [t4opMarlt{[. lloolouy neo6xoArMai nauf,Tb 6yner co-
cror:aB l,t3 nai(iTt{, E xoropon xpaHmcf, Hcu^arbHue AaHHHe, l{ [aM-d![r B

r(oTopJm fio !€pe BuIc4;{eE(g s,rropnTlra noMeEaDTca npcMef,FoqHHe pe-
oyJtbrarsi. 06rer gaqa.ltrtu aallH$r oflp€AeJlse?cr l.Qt6optlaqncr 

' 
rotopas

flpeAcraalae" xcxo,!,HEn rprr'l x hveer 8 xyAEeM cxl .lae nopStrol(

o(p'a(c) ). ,liJra oqenrr narmll, Heo6xoA[Mofi Arfi xpaHeHrfi npovefryroq-
Ht pesyIbrATOB' npeAliorC,ixLl t r$O He He!'.OIOpOM OaIe alltpr?Ma IC-
cJreAJErcr rp8,Q G..

eto rccaegoaaxre cocrort B Brq,ereH[l ml()recrBa v, BoFxHr
CMgrHl0( C Bq)@ftrau qerlrl w.,w._ir...,ro i 1l Ie aqrx CTIeEA O! Hee,

ir B nPoFpfte Exo,r,q,eHxs rp&!8 G. B rpasH c. ' coofBeTcTBJDqxe

E6FxHa llg mrorecrBa vn (or. BEne oqeHry rpynoemocrn alrropxr-
va O2). IlooroMy B RaqecTa€ npoMsriyToqHo r,rH(tspMsrlx1{ Heo6xo.qxMc

xpaHrrb vHorecr Ea v(c., ) BefJ[[lH rp@u G. h coorErc?B]Dqo( Bn-
cflIxn B€! xHala IIcMepeEa, o6pagoBsflHorc BHleyrasalcro, q€nED x ge

Jr€Bulrr orpoct!(a'r&{ (cM. Fuc.B) . Ilocrcaaxy '.flcno Bepnn B gror
rroaAepeBa rueor llcpEAoft o(p(G)) x !v(c.)l = o(p(G) ), ro nararb,
tpe6y6 af, A.,ra notrcra rcer &rl{tt, tue€t o6teu flops[tr8 o(p'?(G) ).fut
arropnrrra lroncfia xal(c: aJIhHon rJrl{Rr Jtoftaoare,rlbcrBo axalonrtoro.Teo-

Pexa.qokA3axa.
Tanept oqercrx pegynrlaru orcneprlteHraJlbHof.o lrccJle,{oBaHri aJ-

mptrmaoB noxcra :orxr. Bua rocraltrenu c:reAyrqre qerx:
I) cpaaxrs no lqiettrxBnocatr aJrropr{lu PA3EOP (2,2,0.'Br'H, )

c .qpynxMn arnopmus.i{t{ Iloncna url{rr ocHo aaHHlror Ka pao6opa ryarDai
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2) [or] Mrb grcriepr!.sHra,r],HHe AarnNe o rpyAoeMriocrri eJilopsr.-
MO B.

Jha cpasxama 6Mrtr B{6psxu annoprrM Bpotn-ita1fara [i] r eFo
MoAn0rras{f,, fro?opl|D B lepm{nar $l rmxo gan carr, r oale Plr3-
E0P(2,2,0 

r ,B - ,Hi ). r,{e npeBxno ocaarioat!,r o3 orii[qaerce or nl]aBc-
JIa 02 TOTbAO OnePaTOpOn

?. ECJM a. He rrontrb:] ppaC,i TC rr.,Js Bif-.: oi:T&ii:r!il.:; r;e s;it1c;lr$iic
llllA9li npaarno ocraHoBic.r BL{roJrHeHc 

"
Pa6ory aaroprrua tspoxa-Kep6ona $orinc cxe{ar r'"iHc rpeicraexrr

cJteAi,DtrFM o6p$oM. B rp&&e G BEfr?aet sF Eetrilti.:iJ c MencirraJrEeol-;

c'renenbD, rr oltioit,rTerblro iJee Bqqe.]i:rra'Tca AEa n.J;rpaip: ( i'c(Y)) tt

G - v. BeproliHs, v SaHosEfca B c;'e r! ilu,r,::pi,'i rari r:al|!.l1M ltlp,i'e prr6oTE

aJrnop[T!,r& coAep[[T MEoriecT8o Be!x:r{t;, oSpaayrlee no.rrxuh no,qrpe{,i:u-
rir Ha r{aKru-To rrai€ ora:anccb, rrrc ( t'.,,(r) )=6, rc ceex cogep -
rrr Enr{(yr Ec:rr nor},rek rps,i c' , Bxnl.{inli r ox!}l4redse Beplrr-
!l$r oTrroc|t'ferLlic roTopoli Ehlte,'rsJlr.i!, rroArpa*.: ha. rr!r,eiii:'.j [:Ltr. oargrr
ro ct xnHopr{pyerca. lanrv o6pa3or,. e-rnopsrM EloHa-itpdouia npeA -
craBrru B BrlAe i)sEypcnBfiol'o pa36oD,ir), x(}ropo$J ecrsLrrBenhx!: oopa-
goM MorHo lloctaBf,rb E coo4BarctBi[€ Aetr:]Bc l]$oopa.

B elroprrue PA3EOP (2,2,0r,8.,i;1 ) r, i.!rr,{E c ;rfxpserci E6p-
[IHa V C ]O{HX.}iAJrbHOf, CTeneHb[ X c paSdlBaerc' H.., It;a nOArp&l'A:
((t,) u rc('r) ) t{ G-r tecnx G - Heiroli{Hn lpao) . AHalor,xwas olrcpa-
qllfi fipnreHsercs 1(o BceM lror] reHlt!trr rargi{ nyreM I'pal[ar,ec,rx torbEo
BbnoJrruI)lca .qBa ycloBls: rpa4 ofisrercn nr6o trenolHrD.,rn6o He fio-
A4r{M B ra(oi.rx6o APyro[ r?a+, xccneAo BsHxe roTopoFo ]xe 3a8oH -
qeHo.

llouemy gaa cpaBHeHxn o@r {Bnoc?x 6 rx E SpaHE }txeHno aJrno-
p!$u EpoHa-i{6p6ooa rr eno r.oAx{xraq[E?

I) AHar[g nntepar]DH no {gBectHur atrroprltuau nolctra t(Jl]rl( no-
RaaaJr I qro &rnopll1r lipoxa-tbp6on a flB)rie?cfl oAHru r€ Ha[6oJroa e0-
@r?'lBH]o(.

21 3rr alnopnrxu llpe[craBnxu p BrAe pex]?cr$roro pas6opa rya-
@Br qro no3Borrer .qia cpaBl€Hnq ltx sq0ef,"xBnocr!{ rc[oJrE3oaa?b rB-
rtle rapaKreprlcrxxx pas6opa, f,al( qrcJro BeIx[ H AepeBa pas6opa, rc-
fop[E aBJlflfca nHBaFrlairrnbr]fl II0 orrroureF]',rc R lil]or,paucotof, pearr3& -
ql.ll EJrtEpnTMa.

Cxeua AJIE arroplillis tspoxu -i{epStrea no41;o6-
n

HO TCCJIeAO BASa B



3) Qarurauc c alnopnlxru,rrB Boropr[ AnE rroxcae rarr f,cnolb-
Eyelcs xe pas6op rparts, a &)I'rne npruqrmn (cu.rnaspnxEllr[I7rI8]),
Bosilorno !o.[Bro no Bperctrf, pearroatgr{ Ha onHtfi n lBBx re rya@x n
na ognofi r totr re 0Bll. Tarofi cnoco6 cpaBllonrfi B suarmccrbaofi xepe
EaB[ef,! or rexHrm rryoryaruAoBaflna r nogsol{y Hc Bcerga oCEeErr -
BEH.

4) Cpaanenne eJrroprrua Bpona-lrrepdona c arFopl"rox PABB0P (2,
2rorlB2rHl) nogBoJr[Jro BElScHr{Tb, B raErDC orymm an6op BepilxHH c
ulmrualrnoil creneHbD rrpo.qnoqrlrfentnee ardopa BeplrrnHH C Uarcettra.lb-
Hof, creneHbD.

Aanopruu 6ur eaqloqlamffpoBa,f,E Ha slHre ilLfi n rccre[oBa -
JMcb Ea 0B[ EC-I033 r EC-I050.

B rarrecre lectoB 6um su6panH rpgfu rs ABJrx EtraccoB.
I. IhE&r coor[B€nc[B[R napu norHffi rpa(FB - r,(rtrEJ) (cn.on-

peAerenxe 7 a n.2.41. &6op gtloFo uacca o6ycaouen !ex, q?o, Bo-
n€pB[D(, rparfu r,(r.#r) a sHaqr[eJrbnofi uepe "EacDqeHE" unraun (ux

qrqlo IlaBHo iI:;)T, 
i:i), Bo-BroprB' .q,rs elE rp@a renro noA-

crnfHBaDTcE pasarrncre xapaBreprcrrrr (uaolnoc8b, rmclo pe6ep n
T.lt.) r, B-ElretrEffi, olEf,r{ f,g rptaoretufi a.[Foplt'tfoB EBrfiRefi 8arq,a-

rrr[, cBo.q,4ecs E norcBy rl]rtr B Fpa@ @otBatclBllf, (eu. n. 2.4).
2) fpa{H l{yna-iloeepa, Eoropre onpe[ero[cfi r8,r AoIIorHeHf,a Ha-

6opa necaasamru t?elmorEnrroB I,I f,BtrilTca lpqNlI$[oHHHf,I{ !og!am{

Arf, rrcntt?auxfi arnopf,tr.oB norcre rrrrrr nocrorbry cogspat xar6oaa-
uee wero RJrxr, npltronqo(cf, Ha olHy nepmry III i.

llna cpaaxemrs erroprtror 6sra ar6pana rHBapraHtHaE BeJrnrmHa

fr ,rtoeopar AJIn aJlroprsroa ftnxa-I{ap6ma r PA3EOP (2,2r0r, BaJr )

onpenerrflacb trar qnclo Bepru ooo"ae"clByqeFo AopeBa pas6opera a

arnopx'rue PABBOP (?rzrozrBa,Ee ) rar rorclo BepxH Aep€Ba paa6opa

rrrrDc rmcJro EJrr{r Bo aca< qlaifax G, , B roropllr npof,cxol,tlro BbEeJre-

lme Erm Epf, nororyr s.rrroptrtxa 8.. Ilocromry AepoBbfi pas6ope ,qnn
cxen PA3EOP (2,29z,Bz,Hz ) r PA3EOP (2r2ro2,Ba,E, ) cosuqf,,ot,lo
tron5rrno 6un uccregoBan arFoprlr norctr rarcxrarbnon rarEr, @p -
MyrrpoaaHrun B i.2.2. th prc.IO rso6paena gaurcmrog[b BrrqrHH
1n i or we.ra p.6op rpa{oa r,(xr,rl) . Iba&rn f.l4 ooorBelc?B],u!
afiloprrlxar PA3EoP (2r2, o zpe ,Er ); PABEoP (2r2, o 

",82 
,H2 ) , PAB -

EOP (2r2, or,B2 rE1) r Epora-ltep6qla. Anr gtrx tc rp@a na prc.Il
rroEa,EaHH aaBrcruocrr Bc[f,qrrHu y- ttr[cle E[Erur fl,epaBe pas6oparnpr-
iog4orce Ha o[Hy Errry, o! tropqg,Ka Fpa{oB G = r.(tr.,trr) . Haqgon

rpraofi rg eeref,crsa cool.E€rcrBy€r EotlloErnoo gxaqeluo ntrotnoc!f,
rxlarla G.

a

b
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Prg. II. urcneprrcHrubnrr aaucruocrlr otnoucanri E tltcty Brrr
rpa{s or cl'o [opqAra.
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OcrcauBarcr Ha pesyrb"ala(, npeacraBrreHru( na pnc.Il, nmxo
npoAnoJrararb r 'rro Ba r?alhx c = L(r, #,) npn tl J wc.ro o[spar$r,
rrprroaqrxcr Ha onHy rrxxy,pacrer, r; i'z( c ) , a xa ryarpx L(K.,
Kr) 6ucr?eo, 'leir pa(o).

Aaarrs speron pa6orH arnoprtrcB norasaJr, rno Epor.e. sarpa -
qerHo€ Ha oEHy E1mrlrry Aep€Da pas6opa Ha rpartstr r,(xr,r, ) , g.ra

Bcex ,rnopxlxoB Iq 6rxar"-'JrlHo oArHaltoBo r cocraE aer B cpaAHen
0,I cer ra CB{ EC-I033. J{rc oArlfi r rex te rpalloB Bpoxf, Burorr€ -
Hrrr aJrroplrxa Bpona-tfep6ona I cpeAHex xa 3# 6o.rme BpexeHn BEnoJr-

HoHr{s aJropxrra PA3EOP (2,2,0!,8.,1{r), roropoe, s cpeA}rex, Ha 50tr

6orboe E)eueax BrlrorneHrf, arnopx"xa PA3BOP ( 2,2,0r,Br't{r).
Pesynrraru rccreroBarura srrcprmr'roB Ha r?a4a* uJma-Iosepa np[-

BeAeHE B ra6n. 3. l{s ra6:r.3 Bra}t<l i qro He r?a{ax [yna-Mosepa ae-
ar.oua i Ars arFoprrroB Epoaa-tGpdooa r PA3EOP (2,2,03,B2,Hr )
oaxHaxoBa, oAnaro Epeue BEroJrHeHra arrtpnrxa EpoBa-tlep6o[a npr6 -
,tlSmerbHo B.qBa pasa MeHhue. orcDAa Mo[Ho saftJrDtor[b, rno cTP]m -
rypa ry@ B sHaE{renbHof, [epe oq)€Aonfle{ He aoxbFo qxcrlo EeIrlxH

Aep€Ba pas6opar Ho 1{ qrlc,ro onepar4.ri, IlprlxoA4o(cs Ha ftqA]lD eFo

BelrlxHy.
lls ra6r.3 rarre Brr,Ho npexuJqecrno armprnua PA3BOP (2,2,02,

B2,H2) Ha Aar[rox rqacce rp@E, roaopoe o66scHaercr cteAl,Dqtlr 06-
pasox. Anruproru 6poHa-f€p6da u PABEOP (2,2,or,Br,ltl) $noJIHDr
pas6op rya{a.qo norBrerflr rJlrr' a arnopxrir PA3EoP (2'2'oa,B2'H2) -
ao norareltrrf, noar?a4oB G. rar r, qro 6(C.) > p(C.)-4 . llocro.rrry
rya& fyxa-ilosepa J6oBrermpf,ar ycnoars o(r,..,...-.r) =
= p(rr.t,...,r)- 3, rc cpasy le Bur(MHrercs urroprtu- 'lil ' liiiopur
nepeqxcnflgr ace KJIrrr.

B ra6r.4 norageno r Ha caoJlbt(o orJrrrcDrca gxaqerr{t tlrcJra Bp-
lrxH AepeBa pag6opa. nor)^remlr€ grcnepri€HraJrbK) ror reoperxrDcrof;
EapxHen oqeHRrl, sHrflcnaerDfi flpx noM)qll per)ppemHHx coorBoteHxfi
xs rerxu I. B KqAon knetrre ra6rxqu IIepBEE rpt{ qrcre €crb 3Haqe-
xra i g,rs sJrFopxrx)B PASE0P (2,2.or,Br,Hr), PA360P (2.2,or,Br,Hl)
x t{oHa-f,ep6o,ra coorBgrcrBaHHo. '.leraepme t[rcJro ecrb psleHxe pe-

t;@pexrHono e,<lorHmenrn t{.,, ,u.)=+([!1 .r] ,".-r ) * 4,(a.-1,ar)+1,

onpeAer qee Bepxrm otleHry qlcra E€[rlnH AepeBa pagdopa AJlf, r?a -
dloF c n o"HocrbD He 6oree c2 r qncrolr BepnxH He 6oree a1.



2.4. Arrbpxflol onpeAeJr€loti o6qE( qa6ei B r"a/tsx.
IIyctL Gr,Ga,...rcr - Herotopoo ro|orecrm rpa{oB. 3qAeqa orE-

crarlf,a o6qD( qacrot B Aamlox )crollccrBe (loplryrltl))€Tcfi qe.uJmqro, 06-
pasox! Haflrrl Ha6op ryralhB ort,Gr.,...,Gr. ralorx. qro 0., = o"

[,rr Bc€x k€[1 ,t] r i €t1 ,rl .

Pacnosrerarue rraoxoporom AByx r?a{oB r nso oISHor! mle -
Hlrr oAlono ryar!8 B Apyrofi 6crb trac!]r* crJqar 610l gqLaqr.

IIp[ t=2 xsrecrHu [I2-I4] xeroAH pooeHtri oqlaqn onlreAereru{t
0640( qacrcf,, ocrloBaHHlt Ha norcre f,Jrl.r rx]l aHlhtoMK B r.I)altsx co-
orBcrcrBr, Gl r c2. 06o6qnx am xeroArl,q.Ii- t > 2 .

oIIrEJ{EIIEIIIE 7. I}a{or. coorBtc"Blr, L(cl ,q.,. t . ,Gr) rpar[oa G1

G",...,G. HallHBaetca rylao G , m{decaBox BeporH Bolopono rB[relca
coBonyrnoerE Bca( yflopqAotrexrutr xa6opoa u = (v,,rv"r ... ' ,. ) ,
yr € Y(c! ) , a uroxecraox ps6ep - rame napH {ur,u"} = {(vi,...
...,v,!),(v'.i,...,vi)) ernr xa6opoa, rrto (Vrc [ 1, t ] ( yl I vl)&
(vl , vllcE(Gr))v(Vl€E,tl(vi I vi) a {vi,vi) /r(c.)) .

llarog erqorenra nolt?arha, o6qrfi A.lr IaHHom Hdopa r1)a{o!,
Ae€tr c,lqAl,l)qaa

tEOPEilA 12. [tar g o n rrrxe rpeOa e=L(or,
G.,...,G.) c o o t B e r c r B y e r Fpa0, roropuI
adrierca Hax6oJlbr[t.tM (no Brr]qcHxD)
o6qr noAtpa0or. Ana Bcer cr, r€[1,t], rl
Hao6opor.

AOI{ASAIE IbgIB0. Ilyer uroreclao {2r,2r,...,2,} o6pasyer nolr-

HHn no8rTa4 B c, rq)rt€x z, = (vl ,v| ,...,vi ) . ihn HeKotopoFo

kcp,t] paccro4'pn[ lrHdoqrao v* = (vr,v2,...,rf). Aoxaex,r) 'rno(v")s. " (vJ)c-.qIf, Bcex J € [1,t] . l,le orrpqAeronxa 9 auraraar,
t r- C- r_ i-

.11o ecrx {v"',vf ) € E(c,. ) ,"o ( vrr,vrz } er(or), r ec.nr

(vi.,':') I E(cr ) , "o 
(r]',r1" ) cE( oj). crclorareruo,

(Y")q* = ( vr)6. Ilocro:rrry l{tr,z^,...,2.1 ) - nrra, ?o He cJqe-

clBllat [o.qrpa{oB E, B Gl rl Hr a ck ra[tq, tmo ( V*)6, c H* ,

r) tr ^l o6osnaqagr noArTaO B G , nopol[€r[rlrf, ElorectEr raIErH
I
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(uj)"r. ,t'l r{ Ilk : HJ. Aoragare$crno o6parHom yrEepl[eHr.rr npo-

BOATTCE Ar'.arorrqHo C TCIIOJIESOBaTfleII OnpegelenrA ?.
Peoerue bqqatrr Ha,(or,qeHx, o6qnr noArp@B cocroxr xa rpex

9ranoB:
I; nocrpoenra r?a{e coorBeacrBxn r,(Gr,oe,...,cr ) ;
2) KaxmAerflE Bcex rumt( ry)a{a coorBerqtErfii,
3i aocctaaoanexra no aq,non runrre (2,,,2., ... ,r, ) fpa4E

1(v] ,vi , . . . ,vi))6*. o6qeno Arrs .qannono nadopi rpa4oa d. ,o. ,. .. ,G, .

0rlprru, .no rsJiAuf, rpao coorB€trc?Bxn coAoplxt ,g6Hro'.rHJD xH-

{opuaqm, r.e. oAHouy x rorry xe rpa4y, f,UI qe[ycf, o6qff [oArpa -
@u AnE Gr rGz '...,0! , Monyr cooraetclBoBa?b paor]{rlH!€ iJlxrx B

L(Gl,Ga,...,cr ). nogmlly B [poqecce no]lcra EJII{It B rparts coorB€t-
crBri Heo6xoq,[Mo rcEJmqarD rJrr{rx] Heclq}le rs6roouttm rR@pMat$D.
nocrcrBry npoqecc Haxo[treHxr EJur( ]roino llpeacraBxtb ralt perypcrB-
HEn pas6op, ro HaJ(o[[e]Me o6qrfi '{acaen B sqAaHxox }rHorecrBe I?a-
tJB uH 6yIeM xHr€pnpe$rpoBarb ftar pett]ecxBHllf, pas6op ITa{a coo? -
BorcsBnn AaHHoFo iororecroa rpa@a. Ilostouy Ars pasps6olxl arro -
pxrHoB Haxor,qeRt|r o6qo( qacte n B I?@x x noJlj reHns oqcHor rx
TpyAoeMrocrtr MorJtr 6bn6 nplMeHeHu peoynbraaur [onyqeHxle s gl.llpo-
uumcrpllpy€M nprueHel e [ocJroAHrx r pe{r€Hxr} sqAaqr{ pactlo3HaBaltxfl

nsouoporsua AByx rpa{oB. Paccuorpru tpr aJlnopxr[a p€IleHxs otoi sa-
aaqx.

IIepBHf, arropxru aasoseu PA3EOP (2,2,oa'Bz':{. ). 0n peaJrlsyer
r€ToA, rrpoAnoreHnLrn a [I3], fi ocHoBaH Ha cJrealmqgu yaBepri,qeHxr:

rTa{ts Gl tr G2 rooMopQHEr rorla r ?oJtbKo topAa, koFAa E L(Gr,Gr)
cJqpctr+r rrnxa nopigxa e(o.) = n(0").

Bo aropou anroptrlue, Eoropua xasoBeM PA3EOP (2'2'or'Br,ltr )'
cyqecrrcHxo lrcnorDalrn/rca oco6emrocrx ctpyrrlpu npa{a ],(o 1,Gz )

Tperxi alroprru ocBoBaH Ha cxeue Plr3EOP (2r2dor,Br,Hr) B no-
s Borf,er AonoJrRrreJrbHo J rrlrHBarb crpyKrypRre oco6ektocrx rp@B o r
r{Gr.

Cxeuy PA3IOP (2,2,oz,Br,Hr) Mu onpeaerlM rar &,rmp[!ir, r(oro-
pHtr BHacHfler, cJ4ecrDyer nt.l B rpa4e G = L(c.,,Gr) rsrrKa' rMeDqaa

rlop'aAo8 p(cr) (nFlnoraraerca, q,ro p(Gr) = p(o")), r, cJreAola -
rerbHo, l,soMolx[Hu rr r?a&H Gl r G2. Crpyxrypa Aa}trof, cxeMu noqlt{
Tarag re, Kan t.t y aJrl'\op]rrMa HaJ(or4leH a MaKcruarbHofi ftJllfiot x otJll.t-
qa€Tcn roJrbao npaBrnoM HaKonneHrfi pegynbra"oB Hr.
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A r r o p ra r lr f,r (r{narao xaronrcrna)

HA'{4",10 NIM!{IIA h tcxottrojL xHr[opraI[rot Atr unoprrra c,rJxrr
ryarl G. , a pcgyrbcalor - BrrckrSxrarflG 06 irorcP(ts8k !x6o r€r3o-
rcp{f,slG ryarloB o, x G2, f,oropoo noxaqaGlca R sw ./

I. Bsl: = J?AoH tlEI{3omBDHl
2. EC'DI 6(c.) < p(c.)-4 m IEPEfiII{ t( 5
3. Ecet to(6.) I n(cr) /.p.tQ) auqrcrr€?cf, rpn nomqr 

"eop6-ru I ./ MtEFERul lt 5
{. I : =o; sul :. rPAoH l'l3onFlHH
5. TflEII AJIIIPITTIA

SAilEqffi[E,3. C]cra PA3E@ (2,2,02 ,B2 ,E.) rccr 6rr"b npxsxe-
Ea ,q&f, xccrcAosa$ri rcoxrp(blom E(orAGrflf, r?a6a cr B o! , acm
p(Gr) . p(c" ). Aercrsrraruo, lroo6roarrilDr x noctaro'om- lrcaosr-
6r rsoxopfitorc fiol,q,aExi Gr B o! aDxterca clqcc"roEalrf,e itrftrl B

r,(cr,oe ), rrcrqcn p(cr) iprrr] oq"o, 
"pyr,ocmocrb 

erroprrx.,
roropas B tepn rax SI acrD (Snrngi crGtIoctE rp8&a O no otHooaHrD
r cxere PA3EOP (2r2,o2,Bz,Er ). Oqeroru rr"(a) Hax6o:ruee .lrcro

Btr[rH aepoBa pag6opa rya{e o rs 9".(a) . Paccrortxr }€Rorop)rl

HcBrcrqlD Eopof,By Aoplrr pas6cp., r nlrclb ef, coorFrcrBlrtr t"ro
c. . [{s onp-.acrcr r trpr[u. 0.. crc,qy.l I rno p'(o.o) 

= 
p'(c.)-4 x

p'(o.r) <p'(c.) - 1 . noolot y rs (I) r (2) xncx: ar =a-4 r
a'= i+ . IIo.rem l,orpargareo H.pa*Hcreo ro.(r) s q(e) .r.le
4,(a) = 4(a-4) + g(a{)+1. IIo reron 2, 9(a) = o(ri )' lAo !o- ro-
penb lDaat$rf,t x'-r.!-r. = o. Poaa ypaamrote, raxoArr ro - 1,3u.
C,ac4oralearro, rrr(a) = o(1 3Si), x of,oH!.ararbxo n|s (hlrtnlr c.!or-
rrocfl rpe{a o (q.(a) xmex rn.(a) = o(a'a'1,3d). Aarce, .qrx

c (gp.(a ) , ro Gl,Ga c 9p.( po ), rge po = Yi1 llogrory ,orcro

oneprqii nptl pacrrooHaEer x xsoLopfisua rpa4oB cr r ce rs rlacce

9n.(no) xr.aor nopalor o(p;,1 ,38"o) .
Pacclorpxr cxclay PA360P (2r2,or,B!,Hr 1. fipegcraarx Mr{orecr-

Bo reIErH t?adc coorrrcrB{n G = r(cr,c,) B BrAe xBqqparHotr Mar-
pnqtr (u, ): v(o)={vlr=urr; 1.J.[1,p(cl)]] raxru o6pasor, vro u =

= trl, 'i.] l, "ae "1. v(i]) r'"';-c vtc.l-. vepes n1"l , n.r i'l
coorBorcr6HHo o6osHelorx Rorepe crpotc.I t{ cror6qa uarpfttH, Ha ne-
pocsqemtx aotoprfi Ha:(oAxlcs FF[rHa v . ,[arec, nyctb vrr r{ v,,
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crorry !(cr,Gr) rrser 6omoos

6

t

,o

6

I qrcno pe6ep, ro Ha P{crrde x3o-
6pareHbr rorbro re pe6pa, roropiE
o6pasyDr rJrrry, coorBeacrBlDq)m
oAHoMy l.rs o6[[rx [oAr?a4oB B cr
tr G2. lls plrc)fina BrAHo r qro
n,( 9)=2, n,( 9) =3 ' 

tt,n={r,2,3,4,
5,6).

lEOPEtlA 13. [1 ycra v. -cV(c). Ecax cyqecr-
ByDr rarre t a [1,p(C1) ], uro V. nVrJ= l, ro B

rpa0€ (v.) Her no.[HHx soArpa0oB no-
ps.qfra p(cr).

AOI03ATE IbgI8O. lls onpep,arexre ? cJeAyer, trro EqLBI cron6cq
tr Kaf,aar erpora rarpxqu (u,,) o6pasylt HsoaBrcrrca r[toiactB'r.4.
HXrAraS napa BePorE x9 9r1fi Hofiecra H6 clraEa B r?erts o. cr6Ao-
BarerbHo r Hrrarre aBe EeprfiHH B noJrHolr IIoAFpa@ npa,ia G Hc rorJil
,cf,arb B ollror crox6rp x oAHol crpore, !.s. ! notr&8 noAq)a{rx
ECFXHT pacnoranarcf, no onEol r x[.qo, ctporc lr ra.qox cfoJl6-
qe. Ilycrr n€pecoqaHrc v. c rtAron-Jlx6o cflorol rrr ratoordrl6o
cror6qor nlrcto, I{ B ro f,6 Bpexr I V. coAElarce p(Gr) Botr[IrH,
o6pasFE( norHnl rroArpa&. Ilocro.rxy tn{cJra ctpor( l.l ctol6qoB I]aEHE

o=[1,6]

oo={23,2 9)

roo, =( 29)

p(c. ), ro B orolr noJuror nonry@
Hat4)lacr AE B€p[rrHH, ralqrle B

oanor cror6qe xrx oaro, cr?ore.llo-
rvqcHroo nDorraoDarfla AoEaSuBS€"

wo.= [2 ,6i ,!sp611y.
CDorlcrBo rpa{8 coo.lEetrcrsrll,

cQopryrxpoBaroroe b t€oporc I3i rc-
nonbsyerci nrr coq)aqeExa ncipe6opa
IIpr HrrmA.Hrx B G = L( Gr , G2 )
rrx nopaAte n(O.r) , ecrr a 4n -
BrrO OC?aHOBrr AKrDrarfb nPo*pry
llc roBrr laolrror 13 gra roronccraa
v(c. ): acru ycrosxc rcotrrxu 13 ar

11

19 L"
5

I

5

t2 ,

Prc. 13
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EorHfilror, ro Bglortucrcf, npaBlrro ografloBro{ (fl. prc.l3). Jlrlct -
urlG.rbno, .c.!x Y(G.) nvrl=l Ar8 HCTOIOP! r r i' ro Aar5fl.ltlxf,
p86op FprlDa G. ExrlRon rcEoi r tsp.el[rr r€ A*r.

Aanoprrr{ or (nprarmo ooaroarr)
HAtlAJl0 AIDB{TIV. rsxo,q}1gtr xg(oFaqx.fi ,qtrr rrnoprrra crJ x"

rTa{ G., rordccr8o r?a{o8 (G.rlsr = a-to, r = 2A,... ) , pagOop

roropE( ]lfe aatloBtraH, n t arprqa (u.., ), a Br,q,c f,otopotr nlrAcfaB -
reHo molcctBo BrpoxH r?ah o = !(ol,G, )1 peaylrraron EBniercfi
oasDuanra o BuroJrrraHnx, nx6o Hc$norxolorx npaura octaxoerr ./

I. Ilquqrrt a' :=s
2. no(A s' I oo
r${tul
3. Ilalnrcxrotr J trpxcDoxrb aHatanna troclaArci roEoHaEru xH -

Aarce ar
4. Ilorourl s,:.s1,
5. ECn[r J& TC

6. ECJM v(c.) E Y(G..o) m IEFE IIU K I
rorErl 4{KlA
?. ECIDI ncpcccuoxrc nor.c?Ba Y(o.) c e6o crporcI x c rD -

6rlr crof,6qor rarpruu (ur,,) Honysro r 6(c.) s p(G.)-4 T0 npaaruro
octaHoBrx Ee arllornaorc.a

I{HATIE

8. tlpaBuo octaHoarq Bsrotx*rrca
loHul A[lHtTxA

JIIr yrrr,lor[rr orScrrrrnocrr qcrecoo6pagHo npoDoAnrb rpoqecc
pas6opa rafirx o6pesor, qto6u yc,rolxe reopeyu 13 stmoJrtrrnoct no
BOS!(}IHOC!1i rar rorro paHUrG.

Iha stono npaErro B6opa Bt l[r o[pcAerxx aarrr o6paoor.tno-
6H BeI[xHa v. Br6[paracb xs raroFo noAraHo[ecrEa u. B v(c. ) ,
ROTOPOG tBrACrCr nap€CCrrgHrar v(G.) C HoXOrOpOl C"pOTOF rlrr Ee-
roropror crol6qol ,{ mresr Henalrlolll r.oryroc$.

Pa6ora a.rrolxtra Br coctoxr B cre.nJq6r. Ecrr g = orto tcto -
recrBo uo trorarlas[cr paurur nepaoi crpottg rarpxrll (u. ). Ilycm
g I o. Ecrr rpao c. ecrb ItapBHn norc B pa,s6reHxr rpa&8' G._r o!-
rccrteJrBno BeIuxHE T._r (r.e. ecrr xtAgnc s ottamllaaarca Ba qax-

Hnqy), To HoBoe MHor(ecrBo u. o6pa3lreTci x3 c?aporo u. ],AlreHxeu
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[llol Yi-t
Ha[ rl)a[e
co.qaFa4ar Y.

) xonrl a

0.. lloaiory

-i

ncltcarrllllc

lraFo8 Epa8o o!

cror6qorl
rxr lxa-

v(c.) co c?poio, r

t

r"_, . tno lapdfrpJr.r, trro rcpcs lU.|
t" no Aqplry pr!6opr 6ylar rraortrcro ycror[a raopeu 13. Eux
ra I?aO e. ccrE rqrtoBot norc B !firtatr[or EEr6 otrocnlcrbhora paa-
6ral r, to U. oclaclcf, npcrur. lIe EtccctBa U. BH6rpaarcs rcp-
[IHa v' , y noropof, nqrccqcEx6 orpyrcrfli co clpoRayx K|{c6! ult -
rflnlbH!,! roqHoclb. 0ro nclnccroruc o6pagJ6r [{mactso u.. r Is
mfopono .qffl @ c.. Itpn crcAlrD$r rrorHcHrr tst 6JAG! !6f, -
patbca tglrna v.. Torna qep.s llr..l EanoB Brq)a8o or r. no Ar-
pcBy pls6ope 6!,I,a! BroorrGHo Jcro!fio tcopcMH I3. Bo ra6aal[o
arr[lkrrrrf,ra npi Erdopa BcFf,Hu ?t [pocra?plBaorctr Hc Bca crpo-

r 6or6qur a lorElo t., norop* Hr coA.Ila! lctrxn rav(c) !a-
Er. qro Y(cr
9!n l.Ilrn na

EyreBrD norca paa6xgro{tr olHocr{ra.[EHo

4arrr p86ops. ,0pflctrmurxo, nlrcrE, Ea-
npxnp, Y(C.) .crE nyrami norc B pas6xctrxx C._i orHocrr.lrLHo DIr-

Torga rlnma v. nDtrraicr cntrHof, co rccra E3Ilr
-.t

r !. Ha c,f,al,yrqar

Brollrrcr.

, 6ylar cocrortE rg oAllol EaFllrHu r.
-t

raFa cHoDa 6y[ar BdpaHa v._, r r ctl]reI$i Eo-

Arroprrr B, (npauro 86opa)

HAqAJD A.[I! TIA /. rcxoAlol xglopratg6t Ara srlbpf,ara tBrt-
arcr rpao o., ralprqa (u.r) r nroreclro u. (alo), ftotopoc 6H-
ro norlmcHo perGm npr Er8orHarflr B! i Bqo&loi f,RloPraal{lal EBrtr-

xn{oplaqcf, nF nocraArEgr. rruotrlHf,x B

crcr Batr[nHa v.au. x raHorcctlo U.o,

I. Ilorormr .r ::.; r l = (1 ,2, ...,p(

(u,r)

roTolxra floc,r],f,llr xcxoAtlo,

c I

2. Ecllt{ s.=6 1! no.rorr$ U.r pa!,mr ncpDoi

)); r":=r,, /r r
(u.r).

I I. -
coorBslcrDallro Etcccr8a HorapoB ct'por x cior6rloB

1

cllrora rarprqu

tIItAI{E
HAqAJIO

3. ECJII nocrqgrur trorloHrma rr panna I 1!
4. u., :=u.,\(v. ._.)

I,IHA'IE

HAqn,(}
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5. Ilo.norurr r.:=ro\( 
"r(r.:r) ); 

T 22=rz \tR2(v., 
1) 

) / . lrg

T1 il Lz r,rcromqaDTcf, coorBercrBeHHo HoMepa cfpox l{ ctoa6qoarcogep-
raqr{e BapuxHhr v eY(er) ralcl{c, qto v(cr) exogrt B }ryJleBbr€ noaca
pas6nennfi qrHocltaeJlbHo osro( Bep[I{H Ha rrpegbg],qffi uanax pas6opa ./

KGIEII
6. II0ttA nocJregHafi nor,trroHeHra Et ne paana 0
?. l+{tul no.rror}rrb sr:=ej, IOTEII l[tlUlA
8. ECJM s'lo T0 IIEPELIU rt 5
IOI{HI
9. ,/. aH6op y" r{g Urr x @punpoBa}I[e Uro './au6parb Bepm-

Hy y! rirS u. I u crpory ur croa6eq Yr.J. taKrte, qTo

lrc.(Y.) n Yr'r'' = 
"S:, ,.fiirt ..,r\6lr"l)1rn,(v)n 

Yrrl

I0. flororrrb Uro :=fn"(v")OY..rr

II. iOHEq AJtrOPI,ITMA

[IPlli/EP 4. Paccuorpru pas6op rpa@ t(c,,&, ), rge c. u G,

Bsf,TH r{s prc.I2 B coorBe'[caBttr co cxeMofi PA3EOP (2r2ro1,Br,II*).Ha
prc.I3 rso6pa;en rfuarueur ,q,epeBa pas6opa AaHHoFo rpa@ra a ra6.r.5
npeAcraureH rrpororoJr suuficrenrfi no AaHHoMy aJrropxrMy AJIf, yr(asau -
nono ippanueHla ,q,epeBa pas6opa. l[oxxo npoaepxrb, qro noJrHoe AepeBo
paa6opa cocrotrr ss 19 aelrurH x pesynbrarou paa6opa f,BJraercfl ]r'r-
BeFAeHre: t?AaH tlEl{3OMOFlHH.

'SAMEqAHIE 4. Aanopnru PA3EOP (2r2r04,Br,Ha) uoxer 6uls lenxo
npeo6paeoaan,qJrE pacrlosHaBanrrfi reouop{uono axo44erra rpa@ G,, B

c. (n(c.) = pr ( p(c.)=n.). llrs orono Heo6xoAHMo flpe.q,craBxrb MHo-

riccrBo ncpmrn rpada L(cl ,c2) B BI{Ae npf,Ii,royroJlbHoil uarprqu (..r)
c pl cl'poraMlr prcror6qarna. Tonga Anfi BHtronHeHxfi npaBI{JIa BosBpa -
qenrn 656,er ,q,ocraroqHo, ecrtr nepeceqeHxe v(c") xora 6u c ogaofi
crporofi (u. .) nycro, ar6o no McHbuefi uepe c p.;pr+l croa6qanr.

flycrr'iqganH ABa orHocxreJrbHbD( paa6nenrn 
-Gr("]) 

= ({ ul } ,

vl,...,vl) ,t.{"jt = (("i}, vrt,..., voz ), yAoarerBopmqre ycro-

nrn: lvll=lvl I AJrs Bcex i € [1 ,n]. Tarrc pas6rerura nu 616,cu Ha-
sbrBarb c p a B H tr M br M n. 06osxarmu uepes v], vj mroxee-
Ba tul) n {uf} cootaercraenHo.

OIPF{{EJE{fiE 8. ftn{on eoorBcrcrBr{n L(4.,6.) g"y* cpaBHxrru(

orHocrdre,rbHu pas6rexrfi g6] rpatloB G, r G. HasoBeM nognpa{ B

3'.1



!(c r,o, ),nopqAsnm rrf,ocllor reloxfl 
. 
io ((u l,'ri ) lui cvl,ufc vi).

ff mP 5. tla pnc. i4 rso6psreHo [to[eclro rpxrl lpaos
!(6.(1,),er(l')), cocroq€o xs rroaw.'craer ruaoe r! roroprtr
ecrr,qeraplom nportEAa e vi n vi

()q6 Arlo,r+ro rarcoctEo sllllH tpaor L(G1pr, LdHa trpqAcra-
EllE ! {Ao oti€arnolIm crpor rrrl c!or6r.lo8, lorEao olr crpoEr x
ciordrry 6y$rr uo!,tar{or€clBltc clo"ElctryEnx crpor x ctor6qo! rat-
pxqr (ur,) BeFrH r?eDa r,(c r,c.)Jloo!or.y i r?aoy L(or,c.) Epxro-
rma exoia PASmP (2,2,o. ,B\ d. ). Ee peayrrrar I?ADu ll3o0Frtll
6yAcr osrlatlalb rlorot{xsr r?c4oa Gr x c2. o,!,lrso polyrrla! IPA-
ef IfI{3oDF&|U rqr Be 6!Eor ooflaqtrbr tlro ci 1o.,loaoxy lao cpa!-
rnroclD aayx pas6ndrt 61 

" 
., ) n d{t, ) rpa4a c qe ie osttltraa! , (tlq

!6Frru vr h 12 loao6rc (cr. prc.I51. fiosrony aan oaaoro p6!6x6-
rols r?@ 0i Hgo6roaEo nDocrolpelb Bco pss6raorr rpaoa c. .cpar-
flxxta c Aarfia p!r6r.oruq. x r EAor.y rIE{y coorDclcoBrl a!lo(
pas6xgrnil npxr.erflrb ..trrgpxfl PI,3E0P (2,2,or'8, 

'Er).furopxn, ! iolopor. p€arxloBar aa&rrt npxn$tr,clpor! rcg qr-
Hoc1rretrllrEe plr6rclqs [Byr r?a{os ol x o, r oopupyGr raalpxtlE roq-
noclel cloea (rlr) 1 (ll.), qe ri, - rclnoclr j-r.o croa E pas-
6refirr r?@ c! orHocrlerHrc Epxnrl c xor€trcr I (1 : i s p(co),
r r (1,2)L Ecu xalpng Ee epErqae[ c roqxocrDD Ao [ep€c"qlrosEt
crpor,ro r?!du c r lt o, E.f,lorop(trs r llnopxtr laranllrBat pa6o{y.
Eclx nelpxqn @Eqaa!tr c totltoct!! ao lepeclanoBror elpor, To €qe
H6raEectllo, xsoroDou r?@ cl x c, rrx Haa. taroi EpeaEemeJr! -
Hrn ara,lxs aB],r t.I)q4oB Errprr€ xclto,lsoaaa E pq6o!€ [ I5 L [l@tor.y
.p6ax pa!6xetxl tpa4a o, B!6rprelcr par6reHxe 0' = (vl v1,...,v.1,
B Foropor Eamllrllr y =o::11?i I xxHrrarEHa, i EtnoJrEaca Bce

paa6x6flra t1,...,4: tp4r a,, qra xrr c 6.. 3"r- r raraoxy
!p.oy t(e r,Gl) rpxr€nrcrcr .rrcpcr P[300P (2.2,o.,Br,U.

c

c.i
I

i'."
?(z):

G(r),

I

3

,

Plc. 14
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A r F o p x r u \pacnosHa8rHra xsoxop{fisra ABJi rlartsB
ll]l[a[ pas6opa rPa@ cooracrcrBxtr rx olnocxrarbiru pas6fiamr)

HAt{AJn AJIIOPT{TIIA/. t{cxo,!,Hof, ngtspxe1pr.n tBr1m?ca r?&ts Ol x
G, c onxHaroBror (trrcror BGp0rxH; pasyrblarox rBraarcr coo6qcHx6 a
06 rx xsropolsra rur Hexacuop$rsrc ./

I. A:{?AOH HEI,I3OIIOPiHE

2. llocq)okrb pan6r6]rre q)artsB G. r{ G, o?HocxreJbHo Bc€x
prrf,H x c@pspoEarb ralpxqE (l].) 'x (,.?,)

3. Ecef (llr) coBrrqAr.r c"(Aij) c'io.atoctbD Ao nepccra -
xoarr clpor TC

HAqAJT

4. Bu6perb pas6reHre d. = <v1,vi,..., v.r), r roropor aorr -
qrxa 116r lv: I rrHrxarbxE

_osi$ '
b. !66pa,!b Bc. pas6xeHr.R i;,d;,...,4; , cpaexrruc c 0.
6. J:-:.
?. IIoi{A js-
rintgl
b. &trroxHx"b pas6op rpa.6a L(6' ,e:) 6 ooorrrcrBrx co ccrog

PI3EoP ( 2,2,0r ,B! ,rr.)
9. a:.BtF

IO. ECr[ 
^ = IPAoH t{30[0RrHU T0 IIEPE,IM t( i2

II. j:=i+1
r(oHEu r+uuA
roHg{

I2. H.ancqararl I
13. ttoHEI{ AJTIOPT{TI|A

AqA[]r o6ocr@raHf,a Br6opa pss6lrqr 6.. iura 
"roro 

c!ra:{ru rrrc-
xo Bapor8 AapoBa pas6opa ryalle L(cr,or) B saarcrxoc-x o? -a(rlxqf,-

"" 
y. tly"i"' ,. -- *"**0p." ,""r"r*" ip,rro ,u,"p"r" T(tr(el , ae) )

x efi coorBGrc?Bycr uHorac?Eo u., noryrr6HHo6 B paayrh?arc p86oaH

aJrropltrya Br. ToIAa EtrtrtxHa *..rr...r Hc 6yA6t o6ra,4arb npa-

t+ l1I. I nag
aEx nocre.qoaareJreu, rar xer coorselcrBlDqxn etr mao 6yAer JAo arc!-
Bopmb ycnoBur teoperu 13. C Apyrtfi cropoxu, B€ptrxra %C r;::.g

D(ci)_1 p.s
6yAer Bxc.f,qe, r ?aK tax qrcno Hyref, B x4qeEce 8r pasno t[lcry Bep-

[xH c?eneHx p(o.')-l a raa{e 0.r 66s aAxnxqu. Ilocrclary U.
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oltp€Aeniercf, Kaft flepeceqeHra oxpyfoBxr Hertorolx)i EeIIllllHH co
crpor(o xrx ctoJ6qox ' ro' oqeBrAHo r lu. I < , .Tar xe, rax
npn ,q,o(a3aren6c{re reuuu I, Mu onp€aenxM AepeEo [, rotopoe
coaepilr oaBeAoiro 6orBle BeFlxH, treM nD6oe .q,epeBo pas6opa,x Aqq,[M

r: ( y,p-, )
oqenxy &rf, n(tr ).ttop-
r€BoI 86tr[r{He,qepeBs
fl npnnmau nepy qxcen
(r, n(o,,)-,L ). llpaaofl
BepnHe, ct€rHon c
rcpxe aoi rnpmrolex (1,
p(c.) -2 ), a te-
mn _ (J-it,p(ci)_1).
llycrr S - xenoropaa
E6p{rrHa AoPoBa 'l[ x cf,
flpxnxcana napa (r,t) i
ecrx t=orro i- Bx-
c.rqaf B€prxna, B npo-
TITBHOU CJtyqee oHa

(y,p-: ) Y-r ,P-r)

( y,p-") (y-e,p-r)

(y,p-. ) (orp-r)

(y,p-.)

( y,p- r) (y-r,p-a)
lMeer reBHi nocreAoBa-

.*.',u :il:'#:"'i;1",':il:
EcJn r=o, To Eeprr{-

sa fr se rueel npaBoro nocner,oBar€nf,r B rrporlrBnou cJrlrqae flpaBoxy
Iloc,loAoBareJrD fr nprnrcana napa (r.-l,t) (cn. pnc.I6). 06oaxarru
qepes O(J,p(or)-l) orcro aeprra gepeaa f. 0ue*rgro cxe,q,yDqpc I)e-
KJppensnoe coorHorlcHr{.: (J,p(Gl)-l) = J.dy,p(Gl) - 2), o!trlrga

o(c )-.r
+(:/,p(c,)-1) = )j' 1 . Iloalnremraa oqoHra.qaer o6ocHoaaHrc io{-
Hnrx3arrix BGJrxwHrr y fipx Edopa ofHocrrcJrbEono pag6xc]otf, r?a{s G1.
llycrr

ELa Ear.,srsp(c,, ) 1sr<"(G r,Tr)
LIJ

Tonaa 
'flcno^ gepoxq ry@ r,(d.,61) nreer nopiagr o( yfutr ) , rncro

pas6xeHxfr G;,...,G:, cpaBHxiftfi c G, , r x!trfleu c,tyqar llMeer no-
pqAolt o(l (c,,) ). Ore4oaareJlbno, rlrrcrro on€paqx, npx pas6ope r rTa-

ooa r,t6,,6|l xueer flopaAor o(e(c.).#:')) r+ onpeaerrer nopa-
AoK qxcJra otlepaqr{f, flpri BroonHeHr{x Bcel\o eJrmpxlra, [ocroJrbEy npeA-
BAprmerbHufi aHaJi{s 1.p€6ycr o(p!(s1) ) oncpaqrr.
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IIpr aegen pesynbrarbr a Kcrtepxxexaa c aJrnoptrruaun pacnosHaBarfl a
nsouoprprsua. Arroptru PA3EOP (2r2rOr,BlrHr ) r a,rnoprrx, ocHoBaH-
xufi na pas6ope rpa(F coorBercrBxfi orHocr{reJrbHblt( pas6rexrfi, 6urx
peaJl{soBa}rH B flpolpaMuax, HagBaHHbN coortsercrBemro PRoBA r PR0B1,
r{ t{ctrrmaHbr Ha pq[e [pruepoB. B xarrecrse nplruepor 6rnr ardpaxu na-
pu rparpa, o6.rqgarqpnr Aoc?aroqHo BHeorofi crtrue"prefi. Her,rsonogpuc
napu ipa{on au6rpa,nrer ramu o6pasoururo6u rx o6qan uacra 6nrna go-
crarotrHo Berlrfta. Aaropntuu oqennBaJrlcb tro BpeMeHn pa6oru r ilo w{-
cJIy BeIrlxH AepeBa pas6opa, qpr oToM B npoPparore Ia0B1 sHaqeHfia
qxcJra Bep[ltH AetrrBa pas6opa cJruuupoBarrrcb no BccM AepeBbril{ pas6o-
pa rpa{oa coorBellcrBr,rfi ornoorremnrx pas6rexnft. lla pnc.I5 np}rBe -
AeHH ttpxMepu r.pa@a, Ha Koropux rcnHTbrBaJlr{cb nporpaMMn, a B

la6.r.6 - coorBererBynnEe xapemepscrxtar TpJEoeutroctlr. Ho.nr s qer-
'EproM ctol6rqc osHaqaer, trro Her{gouop{ueu ryarpa 6u yc[aHoB,reH
eqg rplr cpaBHeH[r,r xx orlHocr,rreJrrnu pas6renril. Bnn qporrsBeg,eH noA-
cqer wcJta BepmtrH AepeBa pas6opa npt.t not,tcftc Bcex RJrnK a rpa@x co-
oraercfBt.tfi HeroropEoc nap rpaipa ro puc.I?. B uacrnocrxrg.lrr L(or,
c) n l,(er,G.) nonyqeHbr coorBercrBeHno BHaqeH[s 3045 r 60905rro-
TOpHe OnpeneJrmT spyAoeuftocrb HenocpeAcTBeHHoFo llpxueHcHrs arFo -
pxrMa floltcra rclrr{ft AJrs pacnoaHalaa}rfi neouoglnsua 6es rcnomsoBarils
ratnx-ar6o cnoco6on corpaqerrg nepe6opa. lls ra6r. 6 ugnoruro rpe-
ua paSoru aJrrropr,rrroB onpe.q,enaercf, B gnawrellrnofi clcnear we,Iox
onepaqrfi, rpxxo.q,qo(cs Ba RailA]4o BeprnHy gepeEa pas6opa.0m nogr-
Bepqaer ror (paxr, uro rargofi Beprrr{He A€peBa pas6opa rpada I,(Gr ,
Gu) coorBErcrByer qrcJro o[epaqlil, t{Memqee flopq[oft o(p+(c')) .
(Aeficrnrte.nbno, rerro noraoarb, rrro rqAof, BeptIrt,rHe AepeBa pas6opa
coorBercrBysr o(pt(r(c' on)))onepaqnft, a p(r,(er c")) = p2(e').)

Iloryqennue aJrnop[rubr pacnosHaBaHrn rsouopilrsua He cpeBrilBa -
x}{cb c x3BecTHbrMr,l aJrropl.tTMarx, flocroJlbKy ocHoBHaf, rleJrb cIaTbn -
rrora:rarb Bosiloxnoc?b nprMGncHlrf, MeroAt,trx{, ocHoBalltHoil Ha per]rpclB-
Hou pas6ope npa$a.

As"opH 6.ranogapar Jl.fl.Marapoaa oa B]rrxerelbnoe npoqrenne py-
Ront.tcr x p4A rlcHar{l( sat eqalf,{fi.

Jlrreparypa

rsi'tr*, ffif:l;i : #$llfs$, Hfr:t:Hgffir'suT"Fry"$=
*"0*?'uX#PrBUI. 

t:tEt rT*u M' c' Aanqxruhl teoprr rpa6oa' -Au-
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Ilpotoro.r pa6olu a.rnopnr!.a PA3EOP (2'2pr,Br,Er )
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Ta6rrqa 6

Xapameprcrttml rpygoem(ocfli arFopxuoB
pecnosHaBaHxe rcorogflcua

ha&u

IROBA IBOB1

(hcao
BepNnrH
[ep9Ba
pasoopa

Bpera cro Bp-
rril'rH Ae-
DEBA
iras6opa

Bpene

c [iTr:l c3r 0 5162 cer

0., G. 282 I5 wn 5rI4 cer 0 I2,7 cex

rc 282 16 mrx 32,8 cer 0 IIr94 se6

ar, Gn 282 12 mm I3rI cer 22

146 14 mn 44156 cen 0

626 60 mrn SrBl cer 50

7 mr 3614 cer
czt Ga 3213 cex

Er , G.ro II mrn 5?,08 cer

GrrtGre 6I0 2 qaca 20 mln
2I,08 cen

86 I qac 3 mrn 3)124 s6x

Ilprrotrarure: Pesyrrratu Ars rp@B Grt,Grr noJIJrueHH Ha

EG-I050; AJrf, Bcex ocllarrbHux rpaQoB xa EC-I033.
mT{'mo
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