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I. Baegenne

Ilycrr sqggno xHorecrBo HesaBtro,uro( ro.ryrefi | coepIHcHHB rer.qy
co6of, rar, q?o Rar.qpfi roAynb rree[ Aocryfl E no.qfiorecrBy .qpyrlu
(cocegnrcr) voAyrefi c qeJrbD ?B lecfl{poBar{xa. $prrrproraJlbnte rapar-
tepl,tcrxKr Kal,q,oro roAyrf, TaroBHrrl?o oH B coc?ofiHlrll EHnorHn?b lecr
tro npoBepre coceg,]ofi rogyaefi r oqeHr?b nx lexHxqecroe coctof,Hre
(rcnpaaen/xercnpaaen). 3qgaua coctont B lorr trto6s no aqlemron co-
BOKynHOClr pesynb?af oB ?ec?rpoBaHxf, onpeAeJr[?b HercIIpaBHHc r.oAy-
n}{ npr ycJroB}l}lr rr"o oqcHRa coc?oaH]rfi coccAl{rD( ro.qyrci, qpoBo.qtrefi
orfraganruu uo.qyJrer, HegocroBepHa (tar re, ftar oqeHre coc?om]rfi ro-
AytrrB l(oropox nporco[en c6on).Age ecrx npoaepmqxn ro.qyrb xctrpa'
aen. B Jrrrllepalype ora sqAatra lrsB€c?Ha fter gqAgqa caro.qgarnocflrro,r
BhnrrcJrr{teJrbHofi crcteru (E) npr npolr}Bo.[bHu Herc[paBnoctmr [f] .
Ipman sqlaqa peuae?cf, nplr ycJroBxu, trro [saee?Ho raftcruaJrbHoe Bo-
rnqec?Bo otragaBrnrx rogyneil t{ xo.qyrefit B Eo?oprxx rflaet recro c6on
( rparnocla rercnpaauoctefi ).

B I I] paccrorpeno peueHfie .qgHHon sqlgqr npn cJrc4@er npeA -
noJlof,eH}tr ofi{oct{lIenbHo olleHor, .qpBaeru Tectt{pyl0[oa HercrpaBHHr
uo.qynev: nencnpaaxufi recmplaqnfi roAyJrb r6e! oqeHnlb lecrrpye -
vEfi r ftaK tlcrrpaBrufi, tr Kat( HercrpaBlotf, Hcaaattcltro or ero {anrnre-
cxoro cocroamaa. [Iogo6HyD oqeHxy vororo HasBe?b q{uerpntrHo, (or-
HocrreJrbHo QaftTnqecrono coc"oftrlrf, Tecr[pyexoro uogyaa).

B [ 2] rs3nena carroArarHoc"trra E .qrf, oAHoro Btr,q,a HerrctrpaB -
Hocref - orrasoB - npr 6olee pearxcn{qeeror, npegnoJroremm o pe-
3yJlbTarax recTlrpo BaHrB, BHnoJlHf,erono oTKagaElnr ro.qyJler. : He}lcIIpaB-
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HOCTb OtraSaB[ero xoAyrrf, He vore" 6H,Ib He SareqeHa TecTr{pyD0DlU

uoAylex, Agfe ecJtx oH car oTK&3arr. tarlrn oqeary HaSoBeu H€cr{rr}r€T-
prqHof . B,qgruron pa6ore Aerraercf noltrrTKa ycraHoBr{lb ycJro8lls csxo-
.qflarHocTr{pyexocfr rc c HecmrveTpmHHuu oqeHKarr[ Na cJrJruaf, He

TOJIbKO O?ftaSOB, HO r C6OeB. BOTTOCIU peEeHXf, oTOfi gqAaqI CBASaHA

c Texr qm rc c Hecr{xxelrp}lrt}rHxr oqeHKam firenr no oTl(a3ar, 3H&t{t{-

TeJIbHO 6OAee AUCOXOe SHAqeHre KpaTHOC"rl HenCnpaBHOCTefir qel. rc C

cl,rvxeTprqHHun oqeHKarr. xaeanqernre (paTHocTn Helc[paBHocTefi noBH-

reat rrBJ recm. E [3].
BosuorHoctr fipartrqecxono rcnoJrbgoBan[a carao,q,rarHocrrrr E

Ha ocHoBe BgarrotectrpoBaHxf ee xoAynef Bo vHoFor oflpeAeraetcn
erorHocrbD aJrnoprruoB 4germr(rraqlt{ TexHntrecrono cocroarcrR E. B

p86ote cpaBHrBaercfi cJrof,flocrb ga;m nogo6xroc aJrnoprsroB.

2. Mogera E n ncxoAtore ycJroBrf,

.(;rannoctnuecroil roAeJrbr E ssaaetcf, oprpa$ G = (v, E) ,s ro-
ropox rHofecrBo BepnH q = (I,2r...r1r...,il) npeActaBJrseT ro.0yJrr

cl{crerbr, a r.HofecTBo.sJ[. E - TecTrr HqA xrm..[4a 1,JeV AJrFa (lrj)
rs 1 B J cyqecrByer, ecJrn r,r ronbKo ecm yoAyJrb 1 xo[er npoBeprtb
luoAy.[b j. npe.q,floranaeTcf,, qTo .q,Ifi Bcf,Kono i € v c[paBeAJIxBo

1r,r) /E I r.e. uoAyJrn E ae carorectrpyeru. C qearn ynpoqeHxs
rgJroreHrf, Ara o6ognaqeH[a yoAyJref, rr TecroB E rcnoarstrmtcs coo! -
BeTCTByDqIe CrxBOnE npeACTaUrf,DqeFO m rpa4a C .

C Ker,qnt 1 € V r{ vl c V cBf,suBaer cne4yDqxe xHorecrBa:

r(r) = {J < vl(l,J) € E ),
r-r(r)=1tr evl(J ,r) en ),
B(V.) = Ulcvrr-1(1),

D(v,) = ut<r, t(t),

r(v.) = D(v.) - v. ,

r-1(vr)=a(vr) - Tr.
llcnoanetse recra (t,J) cofipoBor,qaetcs oqensoil xoAyney I co-

ctDofiHrf, ro.qyrf, 5. Ora oqenfta olo6paraercfi B Bec g5rnn (r,J) npe.
(e: a(rrJ) = o , ecrn roAyJIb I cqrraet uoAyrb J HcxcnpaBrur,i rxa-
qe a(t rJ) = 1 . VnopagoueHHoc vHmcctDo snaqeHrfi ABortrGB orlcHor,
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onpeAeneflHoe Ha Bcex sJreyeHT&r E r cocraBlae! cr,lqqpou coctosHr,ra

ecJrlr uo a(i ,i) = 1 Arrn o, creAyer, qro a(l ,j). = 1 AJrr oz .

Cocroanue EC onpegeaaercr nepeqilcJreHner. He[cflpaBmrx xoAyJlefiroA1o-
BpeMeHHo nplcyrcrBJmr4r{x B cficfere. coBoftym{ocTb I Taro,rx rogyaefi
cocraBJrf,eT o6p&3 Helcnpaanocrcf, E.

Ta6auqa Itsr.qgf yo.qyrb rc
uofe!! 6ETb Jrr,r6o tlc[IpaB-
HLru, Jrlr6o Haro.qrrbcs B

cocaosHru otnagat nr6o
Hd(oAlrTbc8 B CoCIOAHI{f,

c6os. B ra6Jrrqe npf,Be -
,q,eHH pesylb?afir oqerrfl
cocTof,Hra qpoBepfeyoro
roAyJrfi i a sasr,lcntocrx

1
j

ficnpaBeH OTKASEJI c6oxr

HCnpaB€H 0 I 0nauI
OTftASAJI 0uau I I 0rauI
c6oHr 0uanI I 0 rlrn I

oT (asTl{qecKoro cocroaHl,rfi npoBepfiDqeno yo,qynf, 1.\q,eaemraa uacTb
ta6anru coorBercrByer roAeJrn, onxcaxHofi B [2].

Heog,nosnatnoctb oqeHor, npottsBoArrta HcrcnpaBmnn{ roAyJrf,rr,
nprrBoArt K touy, uto o6pas Helc[paBHocrcq nopolqacr HecftoJrbfto paa-
nrqHbrx crurnpouoB r o6parno, clrq)ov coByecren c HecroJrbnxrn o6pa-
sanr Her{cflpaaaocreE.

3qgaua caro.q;ranHocrnrl.l cocrour a ngenmr$rraqru noJrHoro o6pa-
sa HcrrcnpaBHoc?eI tro gqflgnxoxy clrHApolry (caro.qrannocrxra 6es pe-
roHra).

Ib&qDrf, o6pea nercnpaanocrefi rof,er noporAarb snaqnrenbHoe qr-
eJIO CltlrAporoB. llogTory o6qenprnamu f,BJrrelcfi orpaHxqeHlre yer(ct{ -
riaJrbHoro qxcrra MoAyneF BCrrglgpne oAltoBperenxa r.onyt 6utu ncrc-
rTpaBHHxH, aHaqeHl,reu t, t S l$r H&gEDaeyu KpaTHoctbD HeictrpaBHo -
ctefi. E c HetacnpaBHoctaur o.qpono BrAg nrsHBeeu tg-AXanHocrr -
pyeuuxr( (ta-4rarnocrrpycmur), ecJlr oHrl AonycmD.! ?oJrbno o.lftaF
au (c6on) c rpa?Hoe?bn to (ta). Ecar.r B gonycraor HGrcrpaonoctlt
o6oro< axgoar To Kpernocrb HercfipaBHoctefl sq[t!! no Kargory xg HrD(.

I cooraelcramr e I I ] sa.qgey tco - reatHoctlb HelrcnpaBHoclcfi rD6o-
no Br{Ia (orragoa r c6oes Bxec?c) H tC - KpalHoc?b no c6oar.Ibrga
noDopfir o t(jdltl -ArlaFHocfl{pyexofi rc, cq[?aa?ca, qro xo[[roctb
D6oro cc o6pasa HercnpaEHoc?cfi He npeBrmaa? sHeqcHrf, tcore Ko-
rrtEc?lo c6or4ar roAyrefi B o6qer qrcne tco HC npcBocxo.qr? BeJrr-
rilmJ tc i o s tc s tco. 06pasu Herc[paBHoc?efi, yAoB.le"Bop@p{e
gqrqlnlrEr orpermeHrrsr He tco f, t61 Ha3HBaD?cf, AonycrnHm.
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0co6eunoctu &re rotopofi MonyT 6uru rr,ropyan co c6ofiMnrcocTot{T
B ToMr qTo flcflpaBHhrfi Mo.qynb Bcer.qa BepHo or.leH]rBaeT coctorHtle ,qpy-
loro [cnpaBHolo MoAynfi, Ho uofeT HeBepHo oqeHITb cocToaHr{e MoAynfi

co c6oeu (ecar HencnpaBHocrb nocneAHero He trpofiBJlsercf, Bo Bpcvf,

recra HqA Htln). l{s-sa orcyrcrBr,rr uerogoB reHepaq,ri,r recroB .q,,rf, BH-

fie,reHra c6oes aa nparrrr(e g;rr c6Hapyrenna c6oea npnueH.Eerca uHoFo-

RDarHoe BHnoJIHeH[e recroB, paccqfifaHrbrx gla o6Hapyrenrn oaKa.BoB.

Pesyaatarou MHoroxparHono recrr,rpoBaHnff fiBJrsercf, npof,Bnerilre Henc-
xpaBuoctr{ [oAyJrf,, B lrotopor npongouen c6of ..Ua onucaHltfl npoqecca
tecr[poBaHr,rf, BBog1rcf, noHfi?taa o6HoanercIono h KoHeqHono c]tHApouoB.
Cnnnilor BC o6noaaaercf, nocJle fiaxrAoro oqepeAnono BHnoJrHeH[f, !{Hor€-
eaBa E recroe.B o6HoBreHHor cHHApoMe a(r,;) = lrecm H roJrbro €c-
.,Ir MoAynb 1 oqenra uoAynb j rax nencr[,aBHHfi B oAHov lrs BUIoJIHCH -
i{ux HqA Htru recroB; B nporr,rBHoy cnJrqae a(i,j) = O. i{oxetrmnr HlF
aoaeu o6HoBneHHHf, clH.qpou, ftoropEfi coBrecteH c oopasou Het,lcrpaB -
Hocrefir coAeplaqlo. roJrbro orraau. 06aoareni+rf cHHAIIoM rBJrnercfi
noAcxl{Aporrov HeKoToporo RoHer{Horo cxH.qpoxa I,l, Bo3MofHo, Affi€ He

eA,rHcrBeHHoFo. Hanpttyep, ecJrDr F.c 1., ro o6uoaaeHuHfi cilH.qpou rrplr

coctofiHt{}t E, cootaetctByDqey F2, Mo,f,eT coB[acTb c KoH€9]tbttr cHh-

ApoMot{ AJrf, !,t r ecJtt{ I Mo.oJnD( rt3 Fz-Fl npo[cxo.qfT cdor.r, xotopue
He npof,Brurncb npl.r npoBepr(e B. B raxou crJrr{ae cooronnue il onpe-
Aen}lTCA He IIOJIHOCTbDT XOIf, n npaBIJIbHO B tOI CLHC.[ar qTO BCe UO-

Ayn}l, [AeH.lu@rqrponarrue rats HellcIIplBHHer aBJrfiDtcf r tfarrnuecru
HencnpaBHHyr. C gpyrof c?opoHLr, ecJru o6HoBJreHHbrF cr,rH.qlrou .qrrs E,
f,B{fercf, KoHet{HEr. .q,Jrf Hcro"oporo l, E Ie , ro itaErxqecrcu [cnpa8-
HHe xoAyrr,r r(3 F3 -!2 6ygyr xgexruffrqrpoaamr Rar( HencnpaBHHerr.e.
cocroarurc E onpegean[ca HeBepHo. llme xa] rarTcfi ffi, cocronrfl€ Ko-
topt[ ollpeAeJlfrcrca B xylpeu cn] ra8 HenoJlHocrbDr Ho HI{KoF.qg H€ oo-
pcAe.[f,ercf, HeBepHo.

llrax, reclrpoBaxre EC garaHqrsa€rcff, Rorgl o6Houercfili crtq-
por f,BJl8eTcfi KoHcro{H}r.

3. Heo6xogruue tr .q,oc?a?oqnrc ycJroBf,a

B .qgnnou pu.qarre AorasHBaercs reopera, ycranaBrnaarrqan ycro-
Blla tcd/tc-ptafioc?npycuoctn 6€ pexoHTa .q,rrfi E c necrvrerpf,rr-
HUrt{ oqeHf,arn.

TE0PEIIA I. rc %dltc-Ar{ a r H o c r r p y e x a 6 c a

pexoHra, gexl{ l{ To,rIbI(o ecJItt AIfi
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BCnrl{x Fr, Fa, ltll s tco, lt.l s tco, TaI(rx, qTo
FroF.= 6 ! BHnoJrHf,ercfl xorfi 6u oAHo
ns cneAynqlrx ycnoBnF:

c1: a(rr) E l. x B(F2) s tri,
c2: nycrr F!, k = 1,2, taroertno lt = {1 li€ Fh,

r-'1r)nr" I l). Torag l:(v-rr-Fz) n rr u rIl > tc.

A0fU3AIEitCTl0 Heo6xo,qnMocrrir. Ilpegnoaoxnu o6parnoe, r.e. qro
ycnoBHf cI r c2 He BHnoJrHaDTcf, &rrs Heftotopbrx lr r{ !2, lllls t.o,
lFrl s
pyeuofi

uco

6es
, trptr !1 n !a = S, no E Rarrercn tCO /tc-Ar{arHocrr-
peMoHTa.

Clyqaft I. Ilycru ycaoane cI ne BblnoJrHfiercf, Hlr Arrfi !t,Hr{ ,qJrf,

!2 , r.e. B(tr) cr. x B(!2) cFr. Tonga r(v-rr-r.)n I, u l!=6r
k = Ir2rr,r ycJroB[e c2 rarme He BHnoJIHRercE Hu AJrr FlrHH.q,rra !a.
B o6qev cryt{ae v-Fl-Fa I fi, o(nr) n (v-tl-r2)l I }r D(Fz) n
n (v-Fr-Fz)l 0. Ilpep,noaorllMt qro fiMeer Mecro o6pae nencnpaBHocref
Fi . B cooraercrBun c ta6auqeF sHaqeHufi or{enor o6paa nencnpaaHo-
cfefi Fl Mox(er nopoAr.rrb cHHApoM or r B r(oropoM ,q,rrfi Bcfrrx 1€ F,r
i €F2 , k rt € v-Fi-Fa rMeeM: a(t,l) = o, a(i ,k) = 0, a(i ,i) = 1.
ilpe4noatxuu, uto a(i,tr) =1 r a(i,1) = o , vro coBMecrHo g F,.llo-
go6HuF cltHAIroM coBMecreH tarc(e c Fz ttrcJle.AoBareJlbHo, a, - a2t
T.e. F., r F. Hep&art{q[MHr r{To nportlBopequt }tcxo.$toMy npeAnono-
xexnrc n [C He tco /tc-ManHocrr,rpyeMa.

CaWafi 2. llycrr ycaosne cI BbrnoJmrercrurr{rrrb Arn olpono rB
o6pasoa HelrcnpaBHocref, Hanp[Mep, .q,nfl lr, a ycroane c2 ne BHnoJI-

Hfiercf, &rrr r, . Tonga B(!.) . !.. ,orr(yAa r(v-Fl-ra) i t"=$ v
li = fi , T.€. ycJloBne c2 plta F. rarate He BunoJlHfierca.

l,ls ycaosna cI 4.na Fl nueeu B(1,.)n(v-F )16 u I{v-Fr-1.)9F,, ,

a nc ycnoBr4a c2 pla !., rveeu lF(v-r1-Fa)ul; l<tc. 06pasyeuoe
npn gToM pas6nenne MHorecrBa v noxagaHo Ha pficlrufte.

l,ls onpegeaenna F; cne.EJer, qro

[i e (rr-r') (r-l(i) tr ? ,= il. (1)

Ilpegnoaoxur';, uro t{V-Fr-F.) u Ff - unoxecrao c6oarqnx Mo.qynef . ]yla

(I) cregyer, qro npn grou orcJncrBypr AynH, gaxo4flulne B Bep[]rHbrr
coorBercrBytclp{e o,rragaBtll{M MoAynflM r,t3 lr. B onrcaHHoM cn) {ae F,
MOXeT nopoAr,rrr, O6HOn;reHrHr euftApoM, gJIeMeHTLT KOTOpOnO yr(a3aHbr Ha
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pxclmrc. Taroft cxnqpor f,Brse'[cf, roneqHux n x.qeHlx(Fqrpy€T B Kaqc-
clBe Heltcfipaamx @rtruecK[ ldcrrpearue ro.qyJlx rg la, t.e. E ongru
He aBJrf,crcf, t.O/t.-ntrarHocarpyerof, 6es peronla.

F i-F;-rr1(l; ) -r(v-r nr.)
!i,

f r(ri)

v-l 1-F a

.[oxara Aoc?atoqHoclu. .[,orrycnu lcncpb, qro .qla .m6rx lr n
lz npx !r nt2=i Btrflornf,c"cr ycloBxe cI x.lr c2, no B nc nuact-
c, tao/t -lfranrocflpyerofi. 0ro osaaqatt, qTo an6o a) B Raqec?Bc
Heicfipalrtrfl ngcxmfirppyttcn r[artruccm ncrpeBHu? xo,qyrtr, m6o
6) rexomprc Hcicrtpaamrc r.o.qym rc lr(1.) Hc roFyr 6rnr ngenm-
@rgpoaaru.

Cqneil I. .qls lr n 1., ll.l s tco, ll2 I S t69, lrl! 
"= 

6 n
BHnOTHfiCiCA yCAOrrC CI.

Ecrm ruccl recto 'a", ,ro roHerIHHc cxigporu ll n iz coalt! -
AaD?: ot = 02. 06osHarflr B. = B(!.) nlr u B(!h) n (Y - lr - l.),
F.[c k = I,2. Ecm or = o2r ?o a(l.,Jr) = a(1., J.) = 1 .qls
1r € 8r,1. € Ra, Jr€lr, J. € l. B lleroropor o6noalcxror crH&)o-

2

o
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Me. Ho ecnfl l, He ecre MHonecaBo HencnpaBHlrx uogyaefi rcr To
a(12,ia) =o .q;rn no6oro o6HoueHnono cnHApouar Brcltoqa.fi roHernrhrfi.
Taxuv o6pasou, o, A o, r QarTrqecril [cnpaBxHe MoAyJr[{ He Mon1m

6ut; ngenrrfnqtpoaaxu Kar( HexcnpaBHHe.
Cayqafi 2.. lipegnoaoxru, irro Arra Her(oropbrx F.. tr F.ryAoaler-

Bopnnqflx rpe6oBaHnflM reopeMH, ycnoBr,re cI He sErnoaHfercfira ycnoBre
c2 BbrnonHnercf,, HarrptrMep, &frfi 1.,. llycru !r - MnonecrBo HeucnpaB-
HbD( Mol(yre, E. Torga r(v-rr-F.) c r, r.r no ycnoBr{o c2 ,tMeeM

lr{v-r.,- F2)u F;l > tc , ort(yAa lFrl > ta. CaegoaarerrbHo, c}qe-

crByer 1€ FrrAJrfi Koroporo tt1(r)n (v- F2) I o, u npr{ eroM i - or-
KasaBulrfi Mo.q,yirb. Hencnpaanocru 1 flpofiBlrnetcfl npn nepBot &e recTe
HqA HflM r{3 HeHOTOpOTO MOAyrfl i HesaB[C]lMO OT TOrO!flBJIfleTCA JII i
orftasaBmr{Mr c6osqxM }tJrH r,IcnpaBHUM. haecte c reM, ecJl}r B BC nueet
Mecro F2 ! ro ir5e (v-r.) r a(i,5) =6 gaR an6oro o6HoueHHono

enH.u,porra, BKJIlJtra-ff koHeqHue. Caegonarelraoro" A o, n BC tcJtc-
.qI{aFHocrl{pyeMa.

Iloraxer,,r renepb! qro rc .q,rarHocrnpyeva 6ea peMoHra. Ilpegnoao-
xmr o6parnoe, T.e. rrro Arfi Heroropopo ll, llrls tco , c1rulec,lByer
raroi Fe I t1, llzl S tco, qro HoHeqHHe cnHApoMu !., r,r !. coBna-

AaJo[: or = (,2 . I4a goxaaaHtioro Bhue cBofcrBa "a" (cla. c.2I) cJIe -
AyerirlTo Fz- (lln rr) = 6 r T.e. !. c F, . 06osHaqru F, =

= trl- (tr1n lr). Ouean4no, trro !r0F.= i u ltrl< tco, llal < tco ,
r.e. .q,Jrf F2 r F3 BunoJrHfiercfi ycnoBre cI ufin c2. C,negoaateauuo,
o, / o". Orcngg 16rcfre o, / o. , qro ll AoraauBaer .q,fiarHocrr{pye-
uocra BC 6ee peuonta. Teopeua ,qoxasaHa.

lla npoaegeHHoro Aor(asareJlbcrBa nerro ycraHaafirBaetcfi, qro
ecJrlr orragbr ff negonyctenru, r.e. BC aaaaetca o/ta-gnarnocmrpye-
xoft 6es peMoHTa, To r,rMeer Mecro

CJIQ{CTMEI.JcnoBHe cI teopeMbr I asaR-
erca Heo6xcAlrMHM n AocraroqHHtr yc-
JroBr{eM o/tc-frtlarHocr]rpyerocrr rc 6eg
peMoHTa.

Tarnu o6pasou, 4.ra E c Hecr{MuerpxtlHbrMr orloHl(aMlt ycnoBrfl

.q,[annocn{pyeMocr}t 6es peuonra B np}rc)mctBnlt roJlbxo c6oea coanqga-
DT C aHaJronr,rr{HHulr ycJroBr{auu, nonJrqeHHbNx a [a] prn E c crxuerpnu-
HbrMl.l oqeHftat{fi.

.{gleerotrasr'r MofiHo paccMarp[Barb ftaft qacrHu?, ctyuafi c6oeBr

a lrMeHHo rarc c6on, ftoropbre o6HapyftltBanrca npx nepBoM re tecre
Ha,,q, coorBercrBlnorqluil Mo.qyJIEMI{. [loetouy ecar prla EC c6ort HeAony-
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cg.rxu (r.e. BC Rpasetcr tao/o-ru,rargocrrpyeMofi 6es peroura)' To

Ha ocHoBe reopeMu I aenxo ycaanaBJlnaaercf,

CnEilCTBdE2.VcnoBne c2 reopeMH I anaR-
ercf, ueo6xoAnMbrM lr AocraroqHur yc-
no Bnev tc/o-LnaFHocrltpyeuocrr 8C 6eg
peMoHTS.

Tar rar lr(v-rr-Fz) n !i u r;l > o (lr{v-rr-r.)nr.uF!!>o)
BJreqcr n(rr) E lz(B(li) I lr), ro ycrloBl,te At{anHocrxpyer,rocfl EC a

nplcyTcTBl{H oTE&9oB MO'f,HO ltafife saIInCaTb B BI{Ae CneAC?BHf.

CIEACTB,IE 3. rc l."do-ar a F H o c r r{ p y e M a 6 e g

peMOHTa, eCJIt{ l,l TOJIbKO eCJIH I1 nf BCf,-
ril{x !r nl., lFrl stcorlF2 I S tcor. raKr,tx! t{To
Fr nEr='fi, a-u n 6 a uie r 6 a B(l) Etrn/n a uB(r.)drr.

!'lueetca AocrarotlHo o6urpnan nr,treparJpa no t c cltuuerpnrtHHrlt
oqeHr(ar[r e xolopofi paccMarplBaercfl ToJIbt(o oAI,rH BIIA HertcnpeBHoc -
TeE - orkasu. B caagu c otru uxcer crHcn paccratp[Batb r(perHoclb
nelrcnpaaaocrefi no olraaau (to) rcar naparctp ltr. Caaaa r.ergJr
tolo-gtannocrnpyeuuxr 6ee peuonra u :'co /tc-lttanHocrxpyeuuyfl 6cs
peuoHra rc (tc > o) ycranaBrr[Baer.

TEOPEMA2. Jl p 6 a n t/o-l r,r a r H o c r r p y e M a.n
6es pevoHra BC rBJrnercf, tcol(tco-1)-Aren-
HocrrlpyeHofi 6es peroHTa npl{ tCO=tO.

AOI{A3ATEIIbCTB0 garurofi reopeilH Hc nptrBoAnrcf, B cBnst{ c onpaHx-
qeHlralrrt na o6ter crarb[.

B [2] norasaHo, r{!o cyqecrByDt E c Hecnxrcrpxtlgbil[ oqegl€-
Ml{ to-.qIanHocrl{pycr.He 6cs perouta npll tO = l[-2 r r.q,e N - o6qec
qrcro uogynefi E. CacgoaarcauHo, cJn{ccrByDl B, roropuc f,Brmrqf,
rsKre (r-2)/(r-3)-ArenHocrr{pycLurr 6cs pcuonra. .Ura ff c cnuucr-
pnrnrurr oqeHKarr a [I] ycraroB.,rcno, qro to-Luarnocupycr.Bc 6ca
peuoHra ff aaaRnrcR tdoltc-ArarHoc?t{pyerxxn 6eg pcroHra npx

tZts/3) < tCo s to H tc I 2(to-tEo), nprqcr to s [(t-1)/21 .
l4tar, rpatnocrr rn6m< HollcnpaBHocrcfi Arf, t c Hccnurerp]rtrHu-

Mr oqeHrarr gHatI[reJIbHo BH[rc, qe!, .ua E c crxracrplrqHuxlt orlcHrarr
nptr o,ulror n rolt rc wrcJrc N uogyacfi E.

3. furnoprmru carrogr{arrHoc,rrrr{

I. IIpn fipaxrtrqecror rcnoJrbsoBaaxr ycloanfi carro.0prarHocrrr$t,
yc[anoaneHxlrx seopcrofi I, onpe4eaenre coc,rofiHxa BC npcgnoJrarac"
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rcno.[b3o Bril,rc croBapf, HencnpaBHoc"Gn. croBrpb npcAcrrB.lf,c" co6ofi
MHorecrBo nap: koHeqHHfi o{}upor. - nopolqamp{il o6p$ HexcnpaBHoc -
refi. Coc?of,Hxe m oflpcAc.[acrcs D pcsyrbra?e cpeBHCHrf, noJrJnrcHHono

o6HoBJreffiioro crHAporr co saetlcrfltfllr roHcvHu crq.q)oroa c.[oBapfr .06-
paqcHxc t( croBapD oclnqcc?BJrscrcf, nocJrG Ra!,qono oqcpc4nono o6nos -
JteHxf, cnHApora. 06pa^qeHrc K cJIoBapD rtrnb nocJre gaBotr[cHn, laroro
qlcna S ,rec?oB HqA crc?croftrroropoe AocratoqHoAJI8 flposBlcHrf, JrD-

6o[ xencnpaBHocal E, rorer noBrreqb Heo[paqAer{Ho 6onbn[c sqgc1rrru
B onpeAeJreHrn cocroaHtra E, ccar KoHeqHHfi cf,4mor rroJrJmeH rrprr qrc-
JIe TCCTOB s (S.

.[4rHa L croaapf, 6ncrpo pacrer c yBcm{qcHxer rq)a?Hocrfi Hertctr-
paBuocrefi n wcJre N roAyJrefi E. IAa paccra?pxBacrofi Har[ roACJrx

t = i t[1. Ecar ctrrq)olr coAep$rr [E] = trotao ABottqH[oc oJrcLcnroB,
h=1

to cJlorHocrb orrcperp{r{ xAeHtrt(flfieIp{tr o6pasa HcrctrpaBHocrcfi no no-
JlJnreHHouy o6HoMerc{oxy cr{H,q)oMy cocraB[t! c, = I[tao'L.

C nonoqun cJroBapfi trAeHTl,tprftar{rf, cocrof,Hra E lorcr 6urr ocy-
qecTBneHa ftaK B erJ r{rc, ron.q,a o6HoB,IcHtufi clllw)ov f,Brfiercs roHeq-
HHrr AJrfi t[arrrtrecftx rueDqero recro o6pasa HcrcnpaBHocrof l,, (noa-
Hafl .q1er.Hoctrra), Tar r{ B cJlJrqae, rongg o6aoutcHttr{fi ct{rr4)ou f,arIf,-
ercf, KoHet{HbDr .q,Jlf, Her(oropono l. c lr. 0g;raro a o6qex tMcJIe cxHA -
poxoBt nopof,Aaerto( o6pasann HencnpaBHoc?efi m, roHequnc cnxAporu
cocraBrlaDT HeSHatrrreJIbHJm tracrb. Tnnrwrof, a BJIfi c?cfi cl{ryaqllfi , l(oFAa

ooHoBrIeHHEtr crH.qpov Hc f,BJlaercf, KoHeqHHr, xorf, B Her H Mof,Ho BH-

AenrlTb cy6cungpou, RoropHfi fBJlf,erca KoHeqHHM AJIa Hercoroporo
!a c l.r. Iloercuy rcnorbgoBtrue cJroBapr Koneqlolx cxt{AllottoB np}rBo -
.qrr R 6orbnorry BpcreHH onpGAercHrf, coctomnrR B.

2. tlme HH norJ rrx ycroBrf,r Aocra?oqHrrc gpn n4enrrrprxar$rrt no

o6noalennovy cflHnpory, nopor,qgcroty lrr grexen?oB la qlr.
IE0FtsMA3. Ilyctu G-ArarHocrurreeKnfr

rpa{ t"4/t"-1,n a n H o c ! n p y c r o ft

6cs peroHta
ctByDqrrI o

o6pasa He}{c
= (rr,n,) - n o.q, r p
nufi rHorccT
Anf, Hexoiop
lr-1(i) u r(i) l+z-t
JIrlqECTBO KO

$ a Gl.

c Bec8r.I AYnr coo?BcT-
6no aJIcHHory c r{HApolry
npaBHocreR l, lllStCO; G,=
aQ rpaQr G, HHAyqlrpoBaH-
Bor Ayn c Bccov I. Ecar
oro 1aV, BEnoJIHSetcf,
)t, f o i€F;3Aecb z-I(o-

rIIoHeHT CBf,gHOCII npa-
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A0I{ABAIEIIECTB0. IlpennoJroxuru, qro s qAanbr Anarnocrrqecftrfi npa{
G lt elo nogppa{ Gr B coorBercrBnr c rer(crou reopeubr. Ecar &nfr
G HafiAercs (f,J)<E raraf,,qro a(irj)=1rro(1 ,jlnlly'
r l{1,j} n tl > 1 . Ecan renepb c,| = (cr,c.,...,ch,...,c, }, nAe

Cr - KoMrloneHTa cBfisHocrn no,qrpa{a GrrTo ,q,Jrf, rar.qofi ns Ht{,( uye-
er Hecrocr = (vr,Er)i lv*l >2 r vh nFl l.0rcnAacneAyer,
qro lrl > z.

llycru renepb rueercn raraa BeplxHa I rpalp G,, 1 € v>t .errfi
Itoropofi lr-l(i) U r(1) [+z-1 >ta..llpe4noaoxu1r, urb r drl Ton.qa

rs a(J,l)=1 Arrf, i € f t(r) cJregye!, qso r-r(r) c lra rs a(i,k)=
= I Ala t ef(r) 6aegyer, uro f(f) c I . Kpoue rono,B xaf,,q,ofi Hg

ApyFrx KoMnoHeHT cBasHoctr ralole ec,rb xora 6u no oAltoMy oneueHTy
t. CaegonareJrbHo, lll z z-1 + l(r) u r-l(i) I . Ho npr e,rou

lFl > tcor tl[o Hapyuaer Frnoresy o KparHocrr HetrenpaBnocrefi, r.e.
i €l . Teopena.qoKasaHa.

3. tlex 6oatuc gHaqcHrc zr l.et 6olruc HercnpaBxEx roAyrcn
llOIHO BUABflTb nPX O.qflOr ll lor fe C]ltILpOXC Ha OCHOBe pesyJlbrelloB

rcopexu 3. Tarrrr o6pesou, Kori1a sq,qBx cr, To 3qAaqa cocrorrr B

tou, uro6u pag.q,cnrlb rtflyD C. c G, rarqlD, trlo lvrl > 2 , Ha

Hal{6orbucc rolc.,Io RornoHcH! cBfrgHocrtl rol4HocrbD Hc reHec 2. Toturoe
peIIIeHrG orofi 3qltril lpc6yct 6oaruror saTpar BpereHf,. .4.[a ee pcoc -
Hna MH Xcllonbeycil 9BpxcTl{qecxr{c rlpeBrula, ocHoBaHHHe Ha BHaBrreHrut

B cr arcf,r[fi Bepnn (r.c. aepunHr,qlf, noroplrx r{1)=l nJrl{ f-r(l)=
,6), pa roroptx Bonpoc o Bxoil,qcHtrn a @pxnpyeryp KornoHcHty cBss-
HOCIIX pcllralllc8 o,qFoSHtrtHo.

I{ongg arcnuan BcpN[rHr I HafiAeHar ro oqepe,4nJno KounoHeHry
cBfigHoc?l{ coctlB.[ficr gra Bepur{Ha r Bce cxcf,t{Hc c HcD aeplru.Bcp-
Erl}trr lptltron rorlloHcH,r}I n ruryAeHTmre [n AJrF[r norcqaDTca. Ilporlccc
BblAcneHxa .qpynl,r Kor.noHcHT ocJqccrB.rrscllca Ha ocnaroqHox rp@ nc-
noueqcuHllx BcpExH r Ayr. flcxo, uto B l)esynb"e[c norermr .qyn B oc-
TaroqHor rp@ ronyt o6prsoauaarbca Honrc Bxqrqxo BeplrHrr, B ?olr
qrcrc r Bcpoltrf,r Jr,era ro?opu r(J) = I n r-l(i) = I . Tanc
Bepqurcr BrclrqlDtca r an6trm I{s rorrroHcHt cBfgnocrt, Beu[trHH l(o?o -
pttx crcrflu c I rto Nmu. rcxo.qnono npe{r G,. Ecar Brcaqxe BcIlorHU

B octrtoqHor rpe{c o!cytc!E},t}t, ?o B KrllcctBc gtrereHtl occpcprcft

{oprrpycnoil xornoHoH?u rcnoJrbsyctcs ncpats BcpErH& ociatoqHono
rpa{a, onpc.qercnxafr nops,qror o6ro.qg rp@ (aanpxrep, no BospectrF
Hr{D HorcpoB cno acpolr). Omcamufi arFopilil pts6xcxxa Gr npoAor-
rtc'!c8, nore E Gr ,ilectcf, xots 6tr o.qta Hcnoucqcmte.a Bezutlna.

B gcror arroprlr elre.q1anHoc?[m Hr.ce! cncAyDtqr{R BnA.
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ttor.gg ouepc;proc mmomrcrrrc Brc?a Hl[, E auno.rrcno r no.rJrqcn
o6xosrcrrrufi crH.qlrcr, c cFo rroroqbD fti ncxo.Stono rpa{a c BlrJlcrf,e!-
ca npa{ Gr, Ko"opHfi paeAcmGrcfi Ha EornoHcHtr{ cBasHoc?tr !eE, trlE
ont,tceHo rnuc. ltor.gg paa6ncrne G, He rotanoHGHtu clagHoc?r lunor -
HCHo, ro oqpc.qcJrcHo sHaqcnr{e z . fin re1gof, Bc1nxHrr Hcxo.Etono rpr-
0a G, npoBepscrcs Bxnornennc ycnoBrf rcopcxn 3. llnorocrao I rcp-
lt{HrAJIa roropto( BrrnoJrHeno ycnoBxc rcopcru 3, coctaaannt @xmuc -
cla{ Hcrcnpeamrc roA)DIn. 0uerr,qro, q"o npn Aocla?oqnox qf,cJrc rcc-
mB Hq[, E ycaoauc rcopcyu 3 ggro.mrrtcf, xora 6u .q.ns o.$tono gJrcrGH-

te K8r,qofi roxnoHcnttl cBf,sHoc?f, c, c Gr, C. = (Vr,Er) . lloerouy
tccrrporaHttc B npogonae?cfi Ao ?cx trop, none f,rcDrcfi aarote C. ,
r{ro vk nl t 6. Ecar c pesyJlbtarc omrcannono npoqccca ErqAa,rcHa

HOBaA BCIMHa 1€1, ,rO BeeM mqlrqpHfFifl efi .qynar nprlrficEBactcfi
acc I. B pcsyaararc ,raftono f,cr(yccrBeHEono o6aosrcHm crHnpora !os-
rorao o6naptrraex[e HoBr[x Hc[cqprBHlxx xo.qyncF.

.[An onxcenHono aJrnoptrrua co,ro.ElarHoc!trrx flon;rqeHo Hafirylpec
sHeqeH[e cnofxroctfl B oneparflfix no6[roaono cpa8HeHrs B BnAG

r
C. < f, + zNt'log-t + 2 E 3.(4tao-1),' ,=,

rgc r = 2[lnl/(4tco-l)1, a caornrocrb oncparfin rpoBcpru ycroBra
?copcuu 3 gm rargoft BctrExrtr cr trprHf,le pruon 2t 1o8.t . Ane.rrs
noftasnBect, tmo C2 ( C. , T.c. nPG.1;xo[eHHHF cnocc6 carc.qfefnoctu-
ftx 6orcc e(p{crmrecn, qer ncnorbsoBeHtle cJroBaps HcncrlprE{ocrcfi.

4. 3aranqenne

llpore4ennoe rcctcAoBanflc floftagugtcr, qto B c necmtc"pnrlHu-
ull oqeHl(arx Aonycf,aDT sHarrrTatrbHo 6oarulm Kpl.IHoc?brqGr B c crop
xcrpnqHHyr{ oqeHrailfi, Ars JD6ono m.q8 Hcr{cllpaBHocrefi.

Caornoctr rc[oJrbsoBau[a (g4n onpegca*ua tcxHmecnorto coc-
,lomorfi E) ncro.qg cJroBaps orarlHBarrcf 3aeqnrcJrbHoiruro ctaart aa-
Aery noxcxa 6oaee npocmu ucroAoB rgcnurprrarpu coctoaHt,tfi rc.Hanr
onrcaH oAtH r{s no4o6r*u xe?oAoB, ocxocamorfi Ha rcnorbaclttil{n yc-
JroBilF, AocaarotrHrrx .qln xfi,cHm[Frral[m HercqprBHrE ro.qyrGfi crclcrH.
Ho ocgose o?oro uero.qe uof,e? 6ufb noctpoeH AcqcHrpa.[nsortfirGlfi u-
ropnmr, pcurrcyGuun cuon m.

Pacolorpcmuf, rc"oA crxoptannoctrtx rficr 6urt ncnoJrbsoBan

.q,rrr EtrDtcJrr{lcJrbHEx ctrcl\cr c nporparo{xpycrof, clPyrn}Tof, [3].

t
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