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xr,rdepHerHr(a

{ucceptaqnor{flas padota A.C. }la"rlamena otsocurc-fi x ognofi na nanboaee sa:Knbrx u aKrueuo pa3-

BqBaeMbrx e Poccrn E Mr{pe od.iracrefi ArrcKpe:fnofo ana,'Ir3a. A ultesso, peyb nger o6 aJlropllrMsqecKrl

cJroxHbrx aa{aYax na rpa$ax.
Pa,eytreercfl, BceM cneqn&rr!{craM B TeoptrR c.lox{Hocrtr Bslcncreurft xopoilro ra3Becrl{o o cyqecrBo-

Fja;g{vw pa.anooopaaHr,rx rrpEMepoe "tpygunrx" (r.e. NP*uo.rnsrx) aagav ua rpa$ax' Cpe4u arnx saAae

- aaAa-rn o pacKpacKe (ornrcxannc xpoMarlmecKoro qEcJIa ll AP.), 3agaqu o Ran6o,rr:ul{x KJllKax s
He3ag{cgMbrx MgorKecrBax, Bagacx o floKpbrrnfr a t.g. 3navnreaLlras JlffTeparypal Kop[yc r<oropofi no-

cro"f,Hgo r{ oeerrb $61crpo [orroJrH"fiercfl MrroroyncJIeI{HbIMI{ ny6tuxaqn*{Ma B upo$u.ilunrx )Kypna-lax a

Tpy4ax BeAyrrIEX npo$n"trnsrx r<onSepenqnft, flocBsuleHa Irpexqe Bcero orrJcKaI{{K) Bce HoBbrx nogo6-

Hbrx 3a,{ay q EX xJaccn$uxaqun (cyulecreyror Aec.fiTKx crlox(Hocrlrbrx KJIaccoB). Tarxce AJI"fl R3Becrubrx

KJraccl{-{ecKax 3aAaq {r:nna pacKpacKn) crpoarca yroynenu"fl DKcrrogegquaJlbstrx so cJlolKrrocra allropl{T-
i11oB rr paccMarprrBarorcs npofiaervlu orr,rcKalrss pa;yMnbrx afirrpoxcrrMaqrafi A,r"s xapaKTepuctax rpa$on,

HenoAAaroqgxcs BbrqncJrenaro 3a rroJrffHoMnaJrbnoe Bpewl. Har<oneq, npeArlpmnMarorcg norrE'rrKn rro-

crpoeHl.rg t'xoporullx" a"TfopurrvroB He A,{g ecex rpa$oB? Ho Jlrlrtrb gaa rpa$oB rl3 Tono ntl{ llnoro K$acca:

rrarrpnMep, 3naMenntar tpodneLra raaollop$naMa peureHa AJlfi xJlanapuux rpa$oe, rpa$oe c orpaHrreelr-

sofi cnenenbp Beprungbr E T.A. flpu eeefi acK,'Iro*{ureJnnofi agacaMocrtr TaKI{x uccJleAoBanufi ecrr, B r{r{x

rr HeKoropbrfi a.neueru pa3po3nennocrn. Cxa:xeM? xofAa pecb uAer o6 orrrcxanalr KJlaccon rpa$oe, 4.;tx

KoroprlD( xaxaa-nrdyAb rpyAnafl SaAaqa nl,{t:er rroJrrrnoMl{a-{Lnoe rro cJlo)KHocrn peruenne, enr6op caMl{x

3?nx KJraccon odrrcso ocyil{ecrBJrsercfl rro rrpnHqnny "nepe6epeM cran"qaprlrble KJ'IaccbI n nafigelr xorR

6ar o.qux, rge yAacrcfl cro-To c"qelarltt. Koneqso, R TaM [o,ry-rarorcg BecbMa tr3orqpennr,re E Ba]KHr,re

Ka;g- AJrg. Teopfiq, TaK q AJrg npaKTr{Ks &nropqr&1br. Eo.nee roro, 6ea togoonrrx noAxoAoB Teopug a,'I*

roparMoB npocro rrepeeraHer pa3BrrBarbcfl. Ho Bce l(e Kax(ereg ilpaBnJIr,HLrM rlorlbrlfarbcf B3ruIffIryrE'

E rrecKoJrbKo 6o.ree o6rqo sa Borrpoc o K,'raccax rpa$oe, AJIa Koropbr( tr3Becrnbre c'roxrrbre aaga=u lx6o
coxpar{.flror cBoru cJroxcnocrb, rn6o cranoBsrcs npocrbrMrl Taryrc nonbrrKy ocyurecrBn"tr B.E. Alexceee,

rr B Anccepraqr{E l,{a,rrlueea coorBercrByloqnfi noAXoA noJlyqaer Becr'Ma cepbe3lryro upopa6olxy,

I{enrpa-rrtnsi o$:r,exr grccepraqarr - '(Kpatnqecxnfi" KJIacc rpaSoe. Kparrvnocll, rpy6o roBopff'

rroggMaercfl B ToM cMbrq;rrel rrro AJIfi gannoft c,rorrnofi SaAaqH coorBercrByronraft KJIacc JIe)KI{T ga cBoefo

poAa r.pal{nqe MexAy ttnpocrurulR" n "croxnhrMfi" *racr.grru ceuefictBa lracJlerqcrcennbrx KJIaccoB rpa$oo.

Oxaageaercg, gro rrHof/qa Mo)r(Ho AaBarb rc-teprr],rBarcIque oilucanrls KpurllcecKax KJIaccoB. Paayueercn,

e xax<gofi n'raBe Ar{ccepraqr{x B yKa3auuoe ilon"flrfie BKJIaAEIBaercfl crpofnfi cnarrgl.

flepaa* ryraaa Arrccepraqr{H? no cyqecrBy, BnoArra,s. B sefi AarlTcs ocHoBHLre olperqeJlenufl' r;IaBHT,IM

I{3 Koropbrx flB,.rgercfi olrpeAe,regae fpaau.{Horo :lc:racca. Peay"rrtarbr f,rlaB},r 1 cimarlxrealorcg or oclro-

BorroJrar.a11;rqefi reopemu B.E. Aaexceeea n ilpe"qcraB.itglor co6ofi xpntepnu rpaHua{rrocrtr Ans pasrucu},rx



-..++

l(lnaccoB rpaQoB n p,Jrfl Tex vJrvl EHbrx rpasoBlrx 3aAac'

Bc aropofi r.nage reoprrs rpanr{qubrx KxaccaB paiEl{Baercs Aa,'Iblrrel u ylKe B nepao.Jrr pasdene eeo-

A{Tcs rrogsrge orrrocg:ce:tbnoro rparrr{suoro Krtacca- B r"raee 2 uoayveu psg gpKux, 3asacryro Ec'rep-

IILIBaIOqtrX? peSyJIbTaTOB 0 TGA.{? KaK yCTpOesL'I rpaHE.IHbIe CSCTeML.I OTHOCIdT€./IbSO HeKOTOpbIx KJIaCCOB

rpa$ce Arr"rr t(ogKpergbrx cJrot6gbrx rpa$oanrx 3aAay. B qaclnccrn] paccMorpenbr 3aAaq[ o AolvtqEapy-

n;111er\.{ MgorKecrBe r{ o Beprur{HHo*{ (pedepsoM) cnacKoBoM panx(EpoBalrrtr. Bepoaruo, oAaH I{3 sasdo'nee

aagerr{hrx (anagy ceoefi oKorr-rare,rrnocrn) peny,{braroB - aro reopeMa 2.8, a xolopofi AJIa Saga'{n o

Bepr11nggoM crrrcKoBpt\{ paHx{EpOBail{}I HaiAeEa rpaIII{ rHa.fl cqcreMa OTHOCET€JIT,HG lclacca,lecoB' Taxxe

B fJraBe ycraHoB,,re6 pgA rlrrepetHhrx u BaNcrbrx coorlrorrreErfi nlerxAy orHocETe,rbHrJMR rpaHrIYHLrME clr-

creMaME AJrg pa3Jrs.rrrhlx KJraccon rpa$os. Taxofi rIoAxoA -flEJlserc"{ gaxce 6o,ree odLqnu, HelKertlll noAxoA

TeopeMbr 2.8 s ee al{alloroB.

Tlerrr 1.irasa [ocBsrqena aecJreAoBarrnro ornocuTeJ'Ibnbrx rpanuctr:,rx KJIaccoB AJIfl el4e o4noft K,'Iac-

clrqecxoft c,loxencfi Ba,qa-{fl - Bagays orbrcKaHrrg MaKc{rv{a-lb}toro no Morl{rlocru I{e3aBncEMoro Mlro)KecrBa

Bep111ug rpatpa. 3,qecn rparrff5nbre r{Jraccbr paccuarpr{Baro?cff ornocr{Te^Ilbno KJIacca ulanapnbrx rpa$or
u xJr&cca cy$xy$nlecKgx rrJraHapnux rpa$on. llnrepecnbrM B DTofi f,laBe sBltsercfl' B .lacrnocru, nonarfi

ugcrpyMegT? [peAJ{c)Kennrrfi aBTopoM, - "Hh,{-pacunrparolqnft oneparop" (HN{ - or "HeSaBXMoe MHo-

:xecr:eo"). 3rcr nncrpyrdenT rro3so.rraJr cacre&rarnrrecKn renepnpoBarb lrpocr:,re (c rocKu 3peEu'a 3aAa-Iu

o EeSaBr{cEMoM Mr{orrecree) noAMrroxecrBa Mrrolrecrea rpa$os, ceodognbrx or qenefi n qI{KJIoB AJIuHE'I

5. 3ro rrcKJtx).rgre"{Lrro Bar!(go? nocKoJrbKy? KaK Eepno 3aMegaer caM aBTop? "ribr'rrlcJrilTesur:,wft craryc
ga.[atrn o He3aBncr{MOM MHo]r(ecTBe B KJIacce Bcex fpason, cro6o4nbrx OT qerrr{ rqJln:{br 5 n Rexoropcro

Apyroro cBfla1roro rpa$a rra He 6o.rree qeM nsrn Bepilrr{Eax? He ESBecreH ToJIbKo AJts t'nyT afl qEKJIa AJItrHbI

5" (qutara cJrerKa eo,rr,nan). Tar<xe BecbMa {pKtrM AocrnxeHrreu lpersefi fJIaBbr c,lyx{trT reopeir.la 3'9

o rroJrggo1"1na"l1ssofi paaperrrnMocrs aaAaqr o Fe3aBucnt!{oM MEo:KeerBe B Her{oropoM AoBoJIbHo rrrupoKoM

KOHKpeTHoM l{rlacce rpasoB.
tlereeprar ilraga Al{cceprarlrrn EarrpaBJrena I{a ycragoE,'IeHne r{oHTEIrya,'IbHocrI{ Mgo)KecrB rpa-

HrdyHr,rx (,qaccoB AJ'rg psAa BaxsLrx gaAa.r na rpa$ax. 3rc Aaer Ece ocrroBanag rloJlararb? -lro SagaYa

o noJrHoM orrgcagn6 crcreM ;panllqubu( KJ{accoB 3ayacryo l{eo6oapl{Mo rpyAna' Tax, nanpuMep? B Te-

opeMe 4.1 goxarano, yro r.paHr{qnbre cr{creMbr AJI"{ BepmuHuofi n pedepnofi pacKpacKs s 3 qeera y:xe

KogTfiEyaJrbgr,r? a B TecpeMax 4.2 u 4.3 alraJrorua{Er're pe;ly"irbrarbr [oJcy<{enbr AJIff pacKpacKu e k qreroe

c r11;dbrM k. lTpn orou aBTopy yAa"qocb rroKatarb, yro coornomesrs Mex<gy rpasq'{HbrMfr t<;raccaMr {,Jrfl

pa3El,lx 3aAaC u3 lvIC$A yI]OMgsyTbIX Becbrv{a IIeTpI{BEa"ILH:'I'

B rurofi 1..ir€r3e ,qaerc:r rroJrnafi xapaKTeprcaqu:{ r"tu'IaccoB rpa$on r{3 Aocraroxno npeAcraBrlTeJrb-

Horo ceMeficrBa rro cJrorKnoern 3a.qayu pedepuoro cil!{cKoBoro pan}rffipoBauun. HanplrMep? HafigeH},r MI4-

EEMaJrbHbre KJacc6rl B Koropsrx garrnag 3agaca cJlolKtra. A rar<xce BBoAtrTc-fl Bax(rroe notr"fiTr{e Mrruopa

rs{&cca rpa$oe, rro3BoJrflrorlee "qeJrarb 
Ecqepnusarcx{yro KJlaccu$uxaquro raKofo rana. 3arr.recalemna

TeopeMa 5.6: e Heft ofinchrBaro:rcs Bce KoHe.rHo orrpeAeJlelrlrble MI(HaMaJIbHbre KJlaccr,r? B Korophrx cJIo)KIla

3aAa'Ia pebepnoro crrrcKoBoro paH;KEpoBaIrI{s.

Har<oaeq, B ryraBe 6 uccne.4yxrrefi SJretlrenTbr rpannqbl Mex{Ay l,r-raccauvt} B Koropbrx? coorBercrBgrrHo?

rrpocrbr n cJrurr{Hbr rreroropbre rpa$oerre 3aAa.{r. Bnepeue npEBoAtrTcfl rroJIHE]e oil!{canrltr coeoxyunocreft

MNH!{MA"IIbHbIX CIIO)KHbIX KJ]IACCOB,

Hecomnegno? Atrccepraqnonnatr padora fl.C. N{anr'uueca - }To Kpyrnnr* ax,lag 3 TeopEIo cJIolKIro-

crx Btr.rncJesgft n B Teopr{rc rpa$oe. Ona rulo:rgr 6nrrr noxeena cleql{aJlucrau u3 lv{EorEX BeAyrl{ax

npo$u,rrnnrx pcccnficxax r{ MnpoBlrx qer{Tpo*? cpeAr{ Koropt{x l\{fY nl'r. N1.8. JlonronocoBa? HHfy
nr,r. H.I4. JIo$acepcxoro, I4M CO PAH, MOTI4, BII PAH, L4I'IPAH uu. B.A. C:rex'nora, UntIU PAH,

l\4arelulaqr.recxuft xrrcrnTyr nrvr. A. Pesra n Ey,qaueurre, ygtrEepctrTer Te,'Ir-Aeuea n Ap-

Paayivreerca, y arodofi pa6orcr ecrb n HeAocra:cKn. Ogrnna Ea ocrroBHbrx l{eAofrarxoe 4annofi pa6orbr

gBJrs,ercfl To, gro n nefi ua"ro yAe,'rgercg BHrrMaIrI{g cn.t{3gM c vtccJte4an,aslrgMu, Koropr,Ie BeAyrc"fl Ire roJIbKo



B rraffeft crpane, rro a 3a ee rpeAe,'raMlr. C ognoft cropolrbr, cJIeAoBaJIo 6u 6o'nr,ue cKasarb o6 nc'ropnn

npodaeuarm;p1vtl a c 4pyrofi croponr,r, AatKe HeMHoro AocaAHo or :tor'o? rrro aaTop sBrro HeAo'Graro'rHo

fiponaragAr4pyer eBoE peayJrbrarLl cpeAf 3alrHTepecoBaanbrx aapy6exnnni cneqn&]IqcroB. 3lo rxgno

ra no anpodaqnu pa6r::rbr, r{ no crrncKy nydauxaqufi aeropa: oHrI BecbMa rIpeAcraBIrreIIE'ELI' Ho cpeAlt

Hux 1116)frro 6ar 6srg n $oagge BErcryrrr{esnfi ra cT atefi aa npo$[rllr{brx rcon$epenqrasxr [poxoAsrr{nx B

Enpone, CIIIA E Ap. flpocro pa6cra peaJ'rbHo oqelrb xopouraa? E xore^]Iocb 6ei, vro6u 3To EaIrpaBJIe-

sne 6u.11o naBecrr{o KaK Mo)r(Ho do.nllreuy trnc.lly crreqaaJlr,rcroe. B SToM K,]IK)qe n exle oAHo 3aMecaHne'

Agop Ecrro,{b3yer pyccKo.fl3brvnnre (ruprur,rrmeexne) addpeenarypbr An,fl naasannfi 3aAaY: BCP {nepurzn-
soe crrrcKoBoe pamr{rlpoBasr{e), .{M (4cunnupysqee MnoxecrBo), HX{ (neaaencunroe Mno)Kecleo), PCP

{pe6epnoe crncKoBoe par{truponanrae). Canaa to ce6e - He Kpulv{I{HaJI (uepesogvnKrr cAe,'Ialor alraJlofll

,raulnuqefi), 
"o ,qaxre Merr-fl Ha b{ur. BBeJro n aa6,ry:ngenne oboasayenl{e PCP, naclo.lll,Ko yrre npl{Bbrgllo

orro KaK coKparqegue AJr"fl exolKnocrHoro Krracca (r.e. nparuio a ltlfi :rce odaactul) "probabilistically check-

able prr:ofs" . W n Kaqecree Kypbeaa: Ha c:rpanuqe 18 ynorrannaercfl Bl'rga-ra rroptcnoarna flrx; a rloqe]ry

upo fin"qexc ss gtoea?

B qgJrolL pa6ora EarracaEa xoporrrEM s3LrKol,r? Bce peayJlbrarbr scHo n aKKyparHo odocsoeasbr, E3peAKa

noilaAaloutrI{ecg ollerrarKtr Ee EJ'rnffror Ha noHfiTtrocr]L TeKcra, aerope$epar BepHo orpalKaer coAeprKaHne

ArrccepTarlun. Vr<aaannbre Bbrrrre BaMe'{aHEs IrfiKaK He yuansloT 3uaqnlv{Ocrn pa6orx'

C-ruraro, .{To ,{trccepraqr{oHga.r pa6a:ra A.C. Ivla:rnnrleBa rloJlHocrr,,ro coorBercrByer rpeSoBasu"fiM

r. 9 "flo.iroxegns o nop"flAKe nprcyx(Aerrus ycenbrx c:renesefi" Mlrnodpnayr<n P@ K Al{ccepraqn"flM Ha

coacKagtre yreaoft grenenu AoKTopa HayK, a f,ruratpnfi Cepreennt X,lanrrtren 3acJlyl(r{Baer npncyx(,{enns

emy yveugfi crenentr goKTopa $naraxc-ua'reMaruqecKnx HayK no cnequa"rblrocrfi 01'01'09 - AtrcKpernafi
MareMarr4Ka E MareMarl{qecKarl xn6epnelma'

28.0"1.2014
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