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OBI.IJ;A51 XAPAKTEPllCTllKA .LJ;llCCEPTAll,1111 

AKTyaJibHOCTb T e MbI. .J 11 cccpTa l~H 51 JI PCl \C'l'aBcl }Je'f co6o i1 KOM 11.1eKc11y 10 Ma:reMaTl!YeCKY IO 

pa6oTy, B KOTOpo ll n cc:.nenyIOTC51 crre 1~naJi b ll b! C l\laTel\IaTH ' Iec 1rne '.'v!O.'(PJIH C:Ta T HCTH'-leCKOil ¢ u-

3HKll c np1m ,1e<1 e1rneM J\JeTO!l,OB ll pe3y.~bTaTOB H3 pa3:JH'IH bl X p a3,J,e.10B MaTeMaTHK H TaKHX, 

Ka K Teop rrn rpacjJoB, KOM6lll1aTop1m51 MaTc~ 1aTn Ka , .1 Mnell m l5I a.,1 r e6pa, Teopn H BCp 0 51 THOCT e fi . 

CTaTm ::rw1ecKa5I :1.1exa11111<a n ocl HMepoB OTHOCIIT C51 K c:a:\!O'.'vIY c.;io;i<110111.v, c TO YKH 3 p emrn no­

CTp oe1ul51 11 am1~u.na ~1aTe'.'v 1aTwiecKHX Mo,n;eJ1e H, p a3,J,e:1.v c:TaTHCT11YecKol1 cp113llKH. K o ttcTpy K­

u,uo l!l1 a 51 C.10A<ll OCTb MO/ \l'.TJCfi B '.-JTOM c.ny<1ae CB51 3ana c o r pOJ\lllblM ' JllCJIOM a TO'.'vlOB, BXQi\5111\HX 

B COCTaB KaA<,J,O ii 11'3 J\lOc!eKyJJ H , KaK c:JJe,J,C'fBHe. Ha,n wrnel\l y HHX 6 o : lbll!Oro 'lHCJia j)a3Jlli ' l­

llbl X KOmp o 1n 1a 1111i1 , '-ITO. B CBOIO 0 •1ep C!l.b , 03H<l YaCT 11 a.n wrnc y KaA<,L\Ofl !13 l!HX 6 0 ,l bll!Ol'O 

Y11cJ1a nen e Hen rno6o,.'l,bl . f!o3Tm1y nprr p ell!ettuH 3 a,J,a'' c:Tan1CTHYeCKOH J\ 1exaHM K 11 a11 caM6Jrn 

TaKu x MO: I eK y :1. BO:JIJ11KaeT npo6ne~rn 11ep e •111c ;1e H1rn n x p acnOJlOA<eirnll B cpa30BOM npocT p aH­

cni e. cho CYll\CCTBelll!O OC.Tf0)1(Jl51CT llCC.'le)\Q BaIH!C Cl!CTNI llOJHTMCpHblX MO.nCKy.'l. TaKHM o6pa-

30M , B cTaT11c:T11•1ecKo i1 MexaH11Ke nom1 ~ 1epon MaTe~mTH • 1ec1rn e npo6.1e~1w B0 3 IumaJOT y )Ke np11 

II3y<1e1urn cTaTHCTHKll KO HcjJop~ 1 au.11 i1 o, 111HO'rn1>1x ~10ne1<yc 1. B >To~1 c.r1}" 1ac 'l}" l'b ; rn 11c e,n:1m­

CTBern1bI M MeTO.J,O~ r ~laTC,lliTll'I l'CKOro ~·l0)J,('.1 HpOBamrn H a u aJm 3a COOTBeTCTBYlOLUH X MO,J,e.:icll 

51a,1He-r cH TaK 1·1a'3brnae~1oe pell!eTo•nwe np116mrn<eHHe , npu KOTOpOM 11 enpepb1 Bn oe pacnono­

)Ke rr11 e aTO~IOB , COCTafl.:rnJOU~HX Ka A<jl,.VIO MO.~e 1< y,1y, 3aMe ll 5!CTC>l 11a HX pacno.~OA<C !!He B Y3Jl fl X 

« Kj)HCT3."1JJ WrnCKOil » !W ll!eTKH (o6 bl'IHO n p o c:ro l1 K y 611<1ecKo fi ) . 0 ,L\HliKO, )l,a)Ke npH llCl10Jlb30-

Ba Hllli p e w eTO'-rnoro llj)lJ6 Jrn A<emrn COOTBeTCTBYIOLL\He ~rn:reMa'J'Wiec 1rne MOl \eJIH OKa3blBa 10'!'C}l 

O<J('Jlb C.'lO)!Ulbl ~ lH ,:i;.•51 a 11 a.'l ll 3a , '-ITO CB5I'lall0 c p a3BeTBc1e1111b!M ycTpo fi CTBOM nO.'l llMP])llb! X '!0-
; 1eKyJ1. Cyw,ec:rsett n o e y 11 pome1rne BOC!H HKaeT B TOM c:-t~"me, KOr,J,a MOJi eKy J1b1 n pe.;:i,cTaa11moT 

co 6o fi r H6 KIJ(' no;rn ~Iepllb! C l [C llll. Tor,n.a. 1 a;i,a<m. 06 OllllC::J. llHll COC'l'05l!JHH OT,L\CJl b llOH MO.'leKy­

Jl bl CBO,I(HTC51 K o n11camno p a ·l.:I ll'lllb!X Tp a <' KTOpHfl :ia)],lillIIOfi ,.'\.1J l!Hbl na p erneTKe. Ha KOTOpble 

HaJJO)Ke Hbl ,J,OllO.' lHH I'e:1b ll blC o rpa !lH '-!e llllH , CBHC! <l HHbte c 11pe,:i,c:Tas,1e1111eM 0 B03 M0)KH0M p ac­

n o : !On<Cl!Hll ll 0.'111 ~1epuo fi l(l'nII B npOCTpam T BC. 

0,J,HH !13 Hpoc:Tellwu x rnoco6oa H).(ea.~ !1'3npoBaHirnro Ol!uc:amrn r n 6Koii n o : rnMeptto l1 u.e rrn 

COCTOllT ll ll[)C,J,CTaBJle llIJH ce ll BH).\e Tp aeKTOpHll , KOTO[)<Ul ll ~leeT BH,J, llOCJJC,!(OBaTeJJbHOCT! l n 
rn aroB c ¢111<c Hpona.m ro fi .a,.rrn1rnl1, m 1<rnrnuo w,el!c5I B T0 ' 1Ke x p ew eTKII. TaKaH M o,:i;e.TJb no3Bo.:rn­

eT Bbl'JHC, !5lTb , B pa~max cJ.>opMaJJH3Ma p aBllOBf'CHOii CTaTHCTH'JeC KOfl J\JexaHIIKH , cp113 w1 eC1<He 

n a paM!'T j)bl Cl! C'fe~l bl n o : rn MCp!!blX MO.flCKy.1. B a 30 BOH BC.~ H4ll110 1't , onpe,n;c.~mO ll\CH COCT OH!llle 

CHCTeM bI J\ IOJteKy,1 np11 tty JieBull Tel\m ep aType, HB.1HeTC51 ·~HTponllH S(x). Oll pe)l,eJrn e~ 1a51 Bc:e­

MII KO ll(jJop~ iau.1rn~111 , KOTO[)b!C 06.~a).\a !OT CpflKCllpOBH llllOH 11 a •Ia.1bll0 lr npOC'l'])HllCTBermo tl TO 'l ­

KOt\ x . Ona o npe,:i,emieT ll f' "Ja BllC51lll,ll e OT Tf'M n epaTyp bl CTaTllCT WICCKH e Beca, KOTOpLie Bl!OCHT 

Ka)K,L\a.51 113 M OJJeKyJI OJC:TeM bl ll[JH ycp e,JHellHll !IO pac11pe,2J,eJ1e111110 BepOHT HOCTell f1166ca 3TOI'O 

a n caM6 .rm . <J)ym(l~HH S(x) Bb1paA<aeTn1 '1ep c3 ' lll c,10 p a 3Jlll ' Illbl X nyTcn N,.(x ) )l..;1 llllbI n, BbI­

xo.a,51IJJ,H X !13 x , S(x) = ln[N,, (x )]. T aK Ka K THnll'IHbie 3 Ha '1e HH5I YHC.TJa n 0<1enb BemIKH ~ 103, 

TO Bbl'llICJICHHC S(x ) cBo,1,u·1u 1 K 11axoA<; \en1110 r c1aBHo r o Y.~e 11 a aCMM rITOT IIKll ¢yuKu,u11 N,, (x ) 
rrpu n-; oo. 

Ilpo<:T e t1ll!11e ou,eHirn BeJIW!llHbl S(x ) CBH:m nl>I c npe,JCTa Bne1meM nOJll!Mep1rnfi Mo,~eK,VJibI 

B BH.il,C TpaeKTOpHll c: 1y<iai111o r o 6 ! 1.1')!(,l[a llHH . 0;~11aKO , Ta.KOC np116 mrn<e1111c m i : rn CTCH O'!Cll b 

l'py6bI M. 0 110 He )"ll!T blBaeT. '!TO Uj)ll p acn o ; JQ}Kemm n O.'l lIMep 11o ll MOJl eK)'Jl bl ll n pOCTpaHCTBe , 

OT.a,e,l bll bl e ee 3 Ben b51 B3a u ~1 o;i,e iic-rny 10T ,Ll,pyr c ,!!.p yrol\1. Sh o 11puso;i,u T K o n pe,il,e.iettHbnI o rpa­

H>r<-1e11!!5IM Ila Tp aeKTOplIH , KOTOpb!e MO)l,('.l!!py ioT p acn OJIOA<CllH51 M0 .1f'Ky,'l. Ha.~ H'-!ll e TaK HX 
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lrpa11n<1e1mt! c~'IIJ,eCTBPllllO TI3Mem1eT 3 11a'!emrn <mc.1a Nn(x). Pattee JJ,aBa.1111cb oueHKll S(x). 
i'll!TbIBa1om11e TOJJbKO Hecal\lonepeceKae:v10cTb TpaeKTop11il. ~10.uem-1py10m11x MOJ1eKy.1b1. Pa.cc1e­

: i,1, npOBCX\elllTble B 11a.CT051l.l(eJ1 pa60TC, .l"lllTbJBaIOT 60.1cc TOllKl1il 3¢¢eKT OTT8,iJK11lHUTllC llX 

>Tl\C'.nhHbJX 3BeHheB .!(pyr OT .upyra. B CBS1311 c :~THM B pa.6oTe BBO.UllTC5T n01rnnie o 11ecnpSJMnSJe­

.1blX Tpae1ffop1rnx Ha peweTKe 11 BemF11111a Nn(x) llOHllMaE'TC5I Ka.K 'lllCJio Bcex HecnpSJ11: rneMbJX 

:paeI<TOpHil ,ll,.1Hllbl n c 06111ell IICl'la.:JbllOil TO'IKOil x. 

llpe,IJ,cTaa.nemie o 11ecnpm1.:rneMbIX TpaeKTOpHnx Ha peweT1<e n 3a.Ua'ia. nx nepe•mc.1eH11SJ 

:ec1rn CB5138HhI c 3aJJ.aYaMH iJ.HC1<peor11oil Teop1111 ncpKom111mi. B Cl3513tt c 3THM. npeil,.1ara.C'Mb1ii 

1 .IJ,HCCe]JTau,1m MeTO.!( Bbl'IH<:.Tiemrn •u1c11a Nn(x) np11MPtrneTCSJ ;:urn Bbl'IH<:.ne1111SJ 13epxnnx H 

IJDKHIIX oueHOK nopora nepKOJI51UllM II Bbl'IHCJieHirn 13ep051THOCTil nepKOJ151U1111 13 perneTO'IHblX 

,10,J,eJrnX c KOt!TpO.rmpye~!Oil TO'TllOCTblO, Ha OC'llOB(' 113BCCTIIOro 13 3TOM pa·3:\e.1c MaTe~18Tll'IP­

'KOil. c:jm::n1K11 «KOHTypuoro MeTo.ua». B pa6oTe ;J,aeTrn ycoBeprueHCTl30Ba1111e 1<.1accn<1ec1<oro 

co11Typ11oro MCTOil,a, B031111KLUC'l'O 13 CTaTllCTll'!('CKOH 1'teX811HI<(' penICTO'IHblX MOD,e.1eil, Ha OCllO­

lC nOll51Tl151 11ecnpHM.Tl5ICMbIX nyTetl Ila ncpHO.!J,WICCKTIX rpa.¢a.x. 

CTerreHh pa3pa6oTaHHOCTH TeMbI uccne,a;oBaHHSI. Tcop1rn nepKo.nm11111 6ep.t'T cso·c 11a-

1a: 10 c pa.6oT ,I:l,Hc A8'\,JMepcm1 , KOTOpblC npnBe:rn K nOCT8HOBI<e npHHLI,11nHiMbHO HOl3blX 3811,8'1 B 

·eop1111 cn)"Iail.nb1x npoueccoB. Boauui.;uo6e1me nepi.;o.11J!'4ut1 5IB.1HeTC5I cBoco6pa3Hhn1 reo~1eT­

m•1ec1<11M «¢a30Bb!M rrepPXOiJ.OM» B cpeµe. c Ma.TeMaTll'ICCKOii TO'IKl1 3pCHl151 3TO 03H8'18eT, 

no upII H3MeHeHHll napaMeTpOB, onpe.ll,eJrnioLUHx pac:npe,'J,e.ne1me aepoHTHOCTetl cJJy'rnfinoro 

01110/KCCTIJa. c 13epOHTllOCTblO C,Il,lllllll.\a, JI3MCHHCTC'51 TOHOJ101'1151 ero CJlj"'laHilblX peamIJar\Htl. 

)Ka-3a.10Cb , 'lTO ~')Ke ll])OCTble nep1<0.lI5Il..\HOHHb!e MO;l.C.'111 npIIBO,il51T I( 0'-Iellb CJJO)KHbIM MaTeMa­

'~l'!CCKllX npo6.1eMaM, I<OTOpble He llO;:J,.'1,aIOTC51 H3.)''!Clllll0 Ila OCHOBe TJ)a,IJ,llUHOl!HhlX flO,'J.X0,'\013, 

ICnOJJb3YCMblX B M8TeM8Tll'lt'CKOf1 ¢n3 11KC II Teop1rn c.1y'!at!111>1x npOl.\CCCOl3. 

Bypttoe pa313HTl1e Teop11H nepKO.FJ5JUIIH OTHOCl!TC51 I< 70-M ro.IJ,a.M npournuro cT0;1enrn, 1<or11,a 

neI~MaJil!CTaMII no c:jlH3 11KC' TBepil,Ol'O T('JJa 6bl.'Ja OC'O'JIIalla ll8n<f!OCTb 11,'\Cll 0 CllO!IT8llllOM ll0'3-

IHI<llOBCllHII npoTeKa.111151. l\1uorne ¢wm'-IPCI<IIe 3¢¢eKTbl, npUHB.'151lOIIJ,Ilet'51 13 T13ep,J.OTC.%11blX 

pe,:i,ax 13 1mJKOTeMnep<nyp11ofi 06.1acn1, JJMCIOT « nep1<0.1m\11011ttyt0 cocTaB.1mow,y10». II1rre­

iec ¢113 11KOB K Teop1rn ncpKOJI5Il\1111 13 10-e II 80-e rOiJ.bl llblJBa,1 K ;.Kl1"311H 60.;JbTJJOe '!llC.TJO 

ICCJle,IJ,OBaH11il 3Mflll])Wlf'CKOro xapaKTepa II KOMTJblOTep11bIX :~Kcnep11MCHTOl3, '·IaCTO iJ.OB0.1bll0 

ifJllMIITHBllblX 6e3 K8KOl'O- .JJH60 060CllOB81lllH TO'!llOCTH ll])llMCmleMblX I) 1111X llbl'IHC,llllTCJlbllblX 

leTO.UOB. 

B C'B51311 c ·~TinI, 11cc.-1e;iosatt115I no Teop1111 nep1<0.151u,1111 ~roHrno pa.3il,e: 111Tb 11a .D.Ba coaepu1e11-

ro pa.3.:JH'lllblX nanpaB,ijCIJHH. 0.uno 113 llllX 060C,11,llll5l!'T pa60Tbl '313])11('Tll'IC'f'KOro xapaKTC'pa, 

:bJllO.TJIJeHHhlX Ha OC:HOBe ¢tt3 Tl'IeCKHX paccyn(.!(PHilil . a T8IOKe pa.60Tbl , CB513illlllble c KOMllblO­

·epllblM M0,11.em1poBa1111eM. ,'lpyroc 11arrpaB.~C'llllC llM('CT CIJO('iI l\C.]b!O llOJl,V'lt'llll(' pe3,YJlbTC1TUB 

Tporo MaTCMaTH'ICCKoro xapa.KTepa, B TOM 'IHC'.:Je 11 'lllCJlf'HllblX, HO BbHI0.111('1111blX c I<OHTpOJJll-

1ye111ot! TO'lHOCTblO. HMen110 ·no 11anpaB.1ett11e Ha3bJBa10T .Aiame..wamu'iec11:ott meopueil nep1w­

IJ!'4UU. H c llllM ;\lb! Cl3Sl3blB8C~I 11ccne, \OJJa1111e B HaC'T05111\Cil pa6oTe. 9TOT pa·1, \C': 1 ~IaTCM8Tll'l('­

KOil. c:jlH311Kl1 fl0.!J,pa3iJ.e,·rneTC51 Ha ;I.Ba, cyIIJ,eC:TBeHHO OT.'1Il'l810lll,11XCH nu C'.' IO;J(llQC'.l'll pernaeMbIX 

a~ta'l, 11anpal3JICHHH, CB513811llb1X COOTl3CTCTl3Cllll0 c 113,l"ICllllCM l \llCl<]><''l llblX II 11enpepblB!lblX 

IO.!l,C.:JCH. 

OiJ.HH:..1 1!3 MeTO.UOB H3:V 'IeHl151 .UHCKpeTHblX nepKo.~51u1101111b1x ~10_.1e:1efi 51BJI5IeTC51 T.H. h'OH­

nypn1>1il .Atemoa. Ou 130311111< na OCllOBC' ll;lC'll , BflC])IJbl!' II('llOJlh"JOna1111ot\ P. nar1ep.1COM ,'],JIH 
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,J;OKa3a.Te.1bCTBa cyIIJ,eCTBOBamrn ¢a3osoro nepexo.'.(a B K.:raceH'!ec1mx ¢epp0Martt11T11b1x pewe­

TO'IHbIX C:llCTC~l8X C:T8'.l'HC:TH'leCKOfi ~ICX8HllKH, 11 6b!J1 11p11MeHeH ,[l,;ic Xa~·l:VIepC.~11 ,.'l,Jl51 8H8JIH38 

npe.'1,JIQ)K('llllhlX llM ll,llCKpeTllblX ,IJ,l3yMep111>1x MO,Il,C.1ctl. 

KoHTYPHbit! ~1e-ro11, .::i,aeT 1303MO)KHOCTb ~'cTaHOBl1Tb mrnw111e nepK0.1 511.l,llOHHOro nepexo.IJ,a 

;\JlH c:.1.1a1aiiHbtx ~1110/l(eC:Tl3, nopo;.K;t_ae;\JbIX ·~T11~111 MO,J,en51~111. 0.utta.Ko, 13 TOH ¢opMe, KOTO­

pa51 6b1.1a IICl10.1b3013ana .J,;.K.xa~rMepC.lH. "JTOT :VICT0,11, llC 1103B0,151.1 Bbl'lllC.~>lTb BC])OHTIIOCTb 

nepK0. 151UllH II Ha.XOll,llTb co CKO.-lb yro.uno 60.1bWOil TO'lHOCTblO oueHKll nopoza nep'KOJLJl't.jtlU. 

TeM 11e Mencc, 1<0IYryp11b1l1 ~·1eTo;~ :~0 11yc1<awr 0606u.1e11He ,L\Jl51 aua.nrna MllOT'OMcp11I>1x .lJ.11CKJ)('T­

HblX MO,IJ,eneh Teopn11 nep1<on51u,1rn. r<OTopoe 6b1.1u npttMeneHo P.Jl. ,Ll,06pyw11t1bIM npH a11aJ1113e 

Tpex~1epIIol1 MO.J.eJrn 1131111ra. 

.Nlemoa no-1,;o.11eHU?t, 13 llCKOTOj)OM CMblCJle, 8. lhTep11aTl1Bllblll l<OTITYPllOMY ~WTO,ll,Y, KOTOpblt! 

6b1J1 upe;i.-ro;i<eH .'\LB. :YteHbillllKOl3blM. Ero npHMeHJIMOC:Th Ta101<e orpanw1e1rn 6epny; urneB­

C1<IIMr1 cnyYaiiJJbll\111 f!Ojl}l~IH, 'faT< KaK B l<OllC'l'PYl<l\lflO MC'I'0)\8 3a.11m1<e110 11Cll0Jlb3013Ct.llHC Map­

KOIJCKHX BCTB51U\llXCH npo1~eCCOl3. 9TOT MeTO.!l, TI03130jlSlPT, XOT51 6bI 13 np1111l\Hlle. 13hl'IHC.~51Tb 

nopor 11epKO!I5ll\IUI c:o C:I<OJlb yl'O.!(HO 60JlblllOii KOHT]JUJU1pye~10h TO'lllOCTbIO 13 ncpT<OJUILI,110H­

llblX ~tOAC-~51x, 11opm1<;i,ac~rh1x 6cpnyn.111el3c1<11~111 c.1y'laii11i,1~111 110.151~111. 011,1iar<o. 011, c ca.Moro 

11a<1a.na, np!IBOAIIT K pynrnHbJM a."Ire6pall'1ecK11:..1 BblLJHC.:JellHHM, 'ITO cepbe3HO OPpaHll'ITIBaeT 

ero npr1MCHHMOCTb. B TO )KC Bj)CM51, 3TOT MeTO,D, ~10;.KIIO ncnoJJb'30Ba.Tb / \JI5I ,.c\OKaJaTeJThCTBa 

YTBej))K,Il,C'lll1H Ka'leCTB('llllOro xapaKTepa OTllOCHTenbHO CBOt!CTl3 nepKO,lHIL\HOlfllblX Wl;:i,e.1eil. 

I<aK KOHTYPHblii ~JeTO,IJ,, TaK H MeTOA HOK0.'1€HHTI, B ,LJ,13,YM€j)HblX 3 a.J,8'JaX T€0])11H nepK0-

,1m~11H, Tecrro CB5138IIbI c r<0~161111aTop1101! 3a,'J,a'I<'i'I nepccmc.1e11115I 11cca.Moncpcce1<a1om;11xc51 ny­

Tet! nanepe;i; 3a:tamrotl ,;i;;111Hbl n E N Ha peweT1<ax pa.3n w111oro T1ma. llonb1T1<11 yTO'rne111rn 

BCJlll'IHHhl In Nn. c I<OTopoii Cl3H3aHa Bepx11m1 ou,enKa nopora nepK0.1511\MII ,11,e.'laJIHCb ~111orH­

M11 al3TOpa~m. Tip11 >TOM 11ony'lem1e Bepx1111x H HHnrnHx OL\l'llOK noKa3aTe.il51 pocTa 'IHC.~a N,, 

npe.ll,CT8B:I5110T co6oii C:O!lepwellHU pa3Hhle 110 C.'IO)KHOCTH 3a.1(a'-lll. 

Cnc11,.ycT y1<a.'3aTb. '·ITO lll'OIOTJ)H na TO , YTO K 11acTOHIIJ,CMY 13pc~1e1111 11'3,'J,8110 )'/Ke necKom,Ko 

,J;OCTaTO'IHO Bceo6oe~1;11om11x ~1011orpa¢Hil no TCOpm1 nepK0.151 U1111 , KOTOpbIC rrOC1351IIJ,eHbl pa3 -

pa60TKe ee ~rnTeMaTil'ICC:KOi1 C:TO)JUHhI , a TaI<)Ke Bhllll.111 cepbC3HblC o630pbl, ,l''JC611HKH, HCl,V'lHO­

nonyn>ipllblC 11 3.'\aI IVl>l 11 rnpaBO'lllhlP cTa.Tbll, 110 llCT 11m<ar<11x ocrronannii C'IHTaTh, '!TO Teop1rn 

nepKOJl511\llll 5113JIHeTni il,Ol'TC\TO'lllO l 'JI.\'60KO pa3pa6oTaHHOH MaTeMaTWICCKOil Teop11eil.. 

ll;an<e 13 pa~1Kax ~lHCKper11h1x MOl(eJ1etl. npe,.cw1mKe1111btX LJ;)1C XaMMepcm1, 11,0 uacTmnu,ero 

13pCMC'llll, neT OTl3CTOB llH ~rnorne B8;.KllblC A.151 np1rnO;.KCI111il B011p0Cbl. B 11acTOHIIJ,etl ,J,HCCCpTa­

ll,1111 ll,CJJaeTCH llOHblTKa .UC\Tb OTBE'Tbl Ha 11eKUTOpb1e 113 HllX. 11c:nO.lb3Y5l ~I0,'1,HCjrn1<au1110 KOllTyp­

HOT'O ~!CT0rl8 (011a 11aJ1Ja11a. ll pa60TC MCTO/WM ·1>:.11acmep1ww ]XlJ.llOJICeHUJt), y ,:1,aJlOCh YTO'!llHTb 

Bepx111010 rpa1111u,y nopora nepK0.~511.l,1111 II 13bl'HIC'J111Tb c 60.:JhIJJCfl TO'IHOCTblO 06.~aCTb CX0.1(11MO­

CTH KJ18CTep11oro pa~W())KellH51 13f'j)OHTllOCTH 11CpI<0.'1511,Hl1. 

Eme Mcm•c n3y qern1b1~r11 51B.'rntoTc51 a11a.norn'-rnbre 3<L\a'rn n .1SJ MHoro11apaMeTp11'1ecK11x 11ep­

K0.151LI,HOHHbIX ~!O;J,e.1etl. r.::i,e C.1~"-JailHble ~!llQ)KeC:Tl3a nopOn<:l<UOTC51 6epnynm1el3CKl1'\,IH TJ0.151~111, 

y l<OTOJ)blX 13CJ)051TllOC'Ih ·3arIOJ1He1mH 13C'J)lllllll nep110.J,H'!CCKH 38BHCHT O'l' no,1on<emrn 13epwHll 

Ha rpac:j)e. B 3TOM CJ1,Y'1ae 13Pp05ITHOCTb nepK0.~51UllH SJl3,;rneTc51 c:jlyHKLI,Het! OT 11ec1<0.qi,1<11x pa3 -

JIWTHhlX BepOHTHOCTeii -~cUIOJlllellll51 Bej)Wl1H. fmrepHOBepXHOt"l'b B npoc:Tp8HC:TBe B03M0n(Hb!X 

3118'1('1lHil -~Tl1X 13epOHTllOCTC'il, KOTOpa.51 51B.15ICTC51 ee rpa¢111<0M, cj:JopM11pyeT T.TJ. <}iaao6y10 dua-

2pa.M.M.y. KpoMe Toro, 11~1e10TC5I Hepewe1111b1P "\.IaTe~1a.T11'1ec:KHe npo6.1e~1b1, CB513a11Hb1e c: on11ca-

1111eM Kj)llTHYeCKOl'O noue: \Cllll51 nepKO: J>ll\llOllllblX xapawrep1rCTHK. 
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ll;eJib pa60Tbr: B cooTBeTCTB1111 c nacnopToM cne u,11a.~b110cTn , u,e.%10 pa6oTbl 5IB.15leTC5l 

HCCJie,D;OBaHHe MaTeMaTH<IeCKHMH MeTO,D;al\UI MaTeMaTu•reCKHX npo6JieM, B03HHKa­

EOru;Hx B TepMO,D;IIHaMHKe u CTaTHCTU<IeCKOH cPH3UKe. B pa60TC pa.3pa6aThlll1leTC5l MCTO.!\ 

pewemrn 3a,LJ,a•m o rrepe•111c.1emm uecnpmurne111brx nyTetl Ha nep110.J,11•wcK11x rpa<j_Jax c 11e.~b10 

Bbl q11c.1e11m1 3HT])Ofll111 CJJCTe~n,1 JlCB3aJJJ\IO,LJ,el1cTBYlOLLl,11X JJHllC(lllblX nOJJHMCJ)l!blX M0.1CKJ'Jl , a 

r aK)Ke c l(e.11>10 no.~~"IeH115I Ol\eHOK noporoB nepK0.15ll(llll 11 BbI'JHC.~emrn aep051THOCTell nep­

KOJ!Hl\1111 c KOHTpOJil1p,ve:1-1ol1 TO'fHOCThlO ,!\.151 6ep11y11nueBCKIIX CJIY'JallHhlX no: 1eil Ha HJIOCKllX 

rrcpH0/ \11YecK11x rpa¢ax. 

ll,J151 ,l\OCTH)KeIIHH rrOCTau,;1cHH01°r l\C'Jlll 6h1JIH c¢op111y.111p0Ballbl CJ!C;l,,\'1011\llC 3a,D;a<IH: 

1. Bb1.J.e.111T1> .!\l1CKpeTHb1e nepI<o.151u11011111>1c MO!l,e.:m 113 I<.ilacca rex. KOTOpb1e nopmK,11,a10T­

C5I 0,!\HO))O!l,HhlMll 6cp11yJ1;111eBCKllMI! nonHMll na nep110.::\ll'leCKl1X rpa¢ax , l1 y KOTO))blX 

uepO>lTTTOCTh rrepKO.l.Hl\llH xapaKTC))H3}'CTC71 1'0.1bKO 0,l\llOli Kj)HTH'lCCKOll TO'fKOJ1 c, B 1111-

TepB<We [O, l] 113Meuemrn Bepo5ITIJOCTll c 3anom1e1m5I Bepru11H rpac):>a. B ·:iToM c.11y•1ae :m­

a11n1111asi OT 0 ; 1,11oro napaMeTpa c BCpOHTllOCTb ncpKOcHIU,lrH ~lQ)K('T 6b!Tb Bbl'fllC.1e11a Tia 

OCHOBe llOC.1IC.!\OBaTe.ilbllbIX np116.1m1<e1mtl c 06.1aCTblO CXO,ILl1?vJOCTII c E [c., 1], Ha'IH1Ia5! c 

Hy; 1eBoro np116.1m1<eH115l npu c = 1. 

2. Bb1ll,cmrTh onT11Mani,11b1tl I<Jmcc nyTetl 11a rrcp11o;:i,ll'1ecKnx rpa<j)aX, 1<0TopL1e pea.mny10T 

llE'j)K0.)]5lll,lllO ll3 mo6of:i ¢11Kc11pona1moli ero nepllll111hl 11 Ha OCHOBe I<OTOpb!X .il,OIIYCTHMO 

llOCTj)Oem1e MapI<OBCKllX annpOI<CH~lal(IIH npouecca fIOCTj)OeHJrn 'ntKHX nyTeil B 3 aBHCJJ­

MOCTll OT l!X ,U.Hllllbl. 3Tll II.YTH B } \11C'CepTal\IJH lla3Bal1bl 11ecrrp51~1 .-151e,1b!MJJ. 

3. Pa3pa6oTaTh Me-ro,;i, rro.1y<1e111151 nepx1111x a 1111x<H11x Ol(e110K •mc1rn N,. 11ecrrpHM.15leMbIX 

ll}'TCH, IICXOil,5111\IIX 113 cPl1KCllpOBa1111oil BepIJJJlllbl , B 3aBHCIIMOCTl1 OT llX ,lJ..nllllhl. 

4. Ha ocnoBc pa3pa6oTamroro MCTona rro.1yqemrn OW' IIOI< •rnc.1a N,, mtl\Tn cro sepx1me 11 

HH)KHJJe Ol(eHKH ,'J...151 llJIOCKHX 0.J,l!OpO!J,Hh!X pe111eTOK. 

5. Ha oc110Bc 11011yyr1111b1x 011enoK 11ailTH 1111)Km1e 011,c11I<n K))11Tl1'1CCKOl1 TO'fK11 c, ,11.; 151 o,·\llo­

po;:I,llhIX 6epHynmieBCKl1X 110.1el! Ha f!JIOCKHX Oll,HOj)O,ll;llhlX perneTKax. 

6. ll,oI<a3aTh TeopeMy 0 :1-!0HOTOHHOCTll Bep051THOCTH nep1<0:rnl(ttll KaK c!)}'HKl\1111 OT c. 

7. Pa3 pa6oTaTh 06tt1,11!1 a11a,111T11'fC'CK11!1 no: 1,xo,'.\ ,J,..151 Bbl'fHc.1c1111H ucpoHT11ocT11 nrpKo.1111.\1111 

.UHCKpeTHblX nepK0.~511(110HHbIX ~10}\P.ilell . nopox<nae~lb!X 6cp11y.1.i11IeBCKIBlll rr0.15!~111 11a rre­

pl!O!l,H'feCKl1X rpa<jJax. na OCIIOBe nepe•!llCJIE'HllH BCCX KOllC'lllblX KJlaC"I'CpOB, CO,!\ej))K;)l_[\11X 

lj)l1KC11ponam1y10 BCp1111111y. 

8. ll,.151 MO!l;eJiefi , OCHOBaHHhIX Ha flJIOCKJIX nepI!OiJ.ll'leC'KllX rpa¢ax, Il,OKa'31:\Th TeopeMy 0 

Cll513 11 3a.J,a'fll nepc•n1CJICH1!5! BCCX KOII(''lllblX K.ilaCTC))OB, CO)l.Cp)l(;)l!\11X ¢11KCHpOBa1111.v10 

Bcprmmy, n 11ecnpHM.15leM1>1x t\UK.nOB 11a 3TllX rpa¢ax. 

9. Ha OCHOBe np116JJ1J)Kl'HHblX pe111e11Mll c KOHTj)O.illlpyei\!Ofi TO'IHOCTblO 31:l!l,a'llI 0 nepe<mc­

Jlell1111 BCex HecnpmlJIH('MblX 11,llK.'TOIJ. OK])YlKalOLU11X <j:rnKCllpOBailllYIO BC))Llll1IIY. 11ailT11 

Oll,eHK11 TO'IHOCTII np116mn1<e11uw Bepo51TllOCTH nepKO.il5lll,1111 }\.il>l n.;JOCKl1X O,llHOPO.J.HhlX ne­

))110,Ll,ll'feCI<IlX rpa¢on, a TaKX<e Bepxm1e Ol(CHKH ,11.JIH KJJHTH'fCCKOfi TO'IKll c , I<ax<;:i,oro ll3 

3THX rpa¢on. 
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10. Ha oc11oae pa3 B11-roro o6u~ero ana.111-r11•ICcKoro MeTO.!\a pemen1151 nepK0.~5ll\llOHHOl1 3a 1J,a•rn 

.!\JHI llJIOCKHX 0.J,HOpO,LJ,llb!X rpa¢oB npOH3 B8CTH pac•1eTbl nepBblX npu6JJH)KeJml! aepow.r­

llOCTII nepK0.1}1l\llH 11 / \(ITh Ol(ellKH 11X TO'll!OCTH. 

Hay<IHrui: HOBII3Ha. B pP>y .1hTaTe npone,'.l,emwro 11cc.ne,11.0BaH11H nep1<0:151u,110HHb1X MOI1,e­

.1efi C03.!(aH 06w,11ii ~IeTO.J. pewemrn 3a!l,a'f o Bb!'IHCJ1eHrr11 I<OM61maToprroti ::JJ1Tpon11H , n paw<ax 

pen.reTO'f!IOfO npH6JJH)KCJnlH CHCI'eM C'rantCTl1'fCCKOlI ~1exam11<11. COCT051llJ,11X 113 J11111CIJHhlX IIO­

J'll1}.lep11bJX MO.ileKy,'1, 11 pa3BHTO np11.~o;i.;errne '3Toro ;..rnTO,lJ.a K perne111110 3a.!(a'1 Teop1111 rrepI<o­

Jrnu,uH, cmnallliblX c 0.J. llOpO,rJ,llhl~rn 6ep11,YJI JlllCBCKl1~111 rrOJHl:\-IM 11a IUTOCKHX pCLLICTKax. 

B paMKax pa3BI!TOH B ,'.\IICCCj)TaI.\IIH Teop1111 11ay<111y10 llOBH3 11Y COCTaB.il5l!OT: 

1. BBcJJ,e1111c rrom1Tm1 11ecnpmw5leMoro 11y-ru na ncprro,11.ll'1ec1u1x rpa¢ax 11, B qacTnOCT11, 

nOH5ITl1H o necnp5IM: rnc;.r1>1x l\11K.ilax na nnocKnx nepno,11,wreCKHX rpac):>ax. 

2. ?vleTO.!\ ~mpKOBCKIIX an1IpOKl:IIMau,11i1 ,ll.JIH IIOJJ)''.Jemrn BepXHIIX 11 HIDKllllX Ol\CHOK 'HlCJia 

N,. 11ecnpHM: rne\rb1x 11yrelr n 3aB11c11MOCT11 OT 11x ,ll.JIHllbl 11a rreprro,11.ll'1ccK11x rpa¢ax c 

llfl'fflc10M B cPIIKCl1j)OBa1111ol\ BCj)TllHl!e. 

3. r!0.'1y<!e1rne 6onee TO'!Hb!X Bepxrnrx II Hl1)KHIIX Ol(eHOJ< 'IHC.1a Nn Ha OCHOBe pa3pa60TaH-

110rD ~'l('To;:i,a ,ll/ !H IUOCKl1X O,Ll,l!O[JOt \IlblX pCWCTOK. 

4. ITonyyen11e 11n;K1mx 011,e110K nopora ncpKo.1m~1111 c. , vrn om1opo .• 1,n1>1x 6epuy,;rn11cacK11x 

llOJiel\ Ha n ,1oc1rnx 0,!\110])0.J.Hb!X peUJeTlrnX Ha OCHOBe BepxHUX ouenOK 'IHCJia Nn· 

5. TeopeMa o MOH0To11110M B0'3par:Ta111111 Bepo51THOCT11 nepKom1u,1111 6e1my;rn11eBcI<11x CJI)"lail-

11i,1x r!Oj JeH Ha 6eCI<OllC'YllblX l' pa(j:>ax l<aK cPYllKll,Hfl OT BepOHTHOCTeii 3anom1e111rn Ka)l<,Il,OH 

11 3 BCplllHll 11, KaK C.1e, l,('Tlll1e , TCope~rn. 0 B03pctCTC\Hl1l1 Bep05ITllOCTll nepI<onm~1111 Ka)K,Ll,OrO 

Heo_.1,11opo,'l.1101 o 6ep11y: 1. 111eBCKoro HOJrn 11a npo113BOJ1b110~1 6ec1<011e<1110M rpa¢e. onpe; 1,c­

.'l5l!.'~10ro 11a6opo' 1 1wpo5IT11ocTell (c1 .... , c,,.) 3ano.111c 11H5I pa3.111'fHbIX Bcp11.11111 rpa¢a. no 

I<ax<:i,otl 113 nepe~1e1111b1x c,, i = 1-;- m. 

6. Teope~ 1a 06 B3 '111MIIO·Ofl,1103Ha•rnot\ ('Bfl::lll Me;KA)! BHeWllH?vlH l' ])ClH11U,aMll KOHC'IHblX KJia­

CTCpon, l'0.'1,Pj)n(llll\llX <jrnKCl1j)OBaifllYIO B<'j)llIHlIY, B ) \JJCKpCTllblX llC'j)KO.ilm(JJO!lllblX MO­

.!\C, 151X. KOTOpbl e llOJ>On<J,alOTC51 6epHyJJJIHeBCK11:\-IH [J()JJ5IMH Ha 11JIOCK11X 11ep110).\H'leCKHX 

rpac):>ax. n ~ 111ox<ec rno~ 1 11ecrrp51~1m1e~1b1x 1.1,11KclOB, 01<py;i<a10lll,l1X 3TY nepu.111uy . 

7. VcoBl'J)lllCIICTBOBa1111r KOl!Typrroro i\l(~T01'.\a ,'].JT51 Bhl'-llIC.1C'llll51 c KOI!Tpo.111pye~10!1 TO'fllO­

('ThlO BE'p051TJIOCTll 11l'pK0. 151U11H ).\..15! n , 10CKIIX nep110.J,wreCKllX rpa<l>OB , Ha OCHOBe 11CI!0.1b-

30Ba!ll151 nepx1111 x 01\('llOK 'lllCJla lll'cr1p51i\lJl}lCMbIX l\11l(jJO!l, OK)),Y/Ka!Olll,11X <jrnKCl1pOBan11y10 

nepwrrny. 

TeopeTu<IecKrui: 11 npaKTH'lecKrui: 3Ha<IHMOCTb. Pa3 p a 60Tam1b1e B .l\flCCCpTall,1111 MeTOJ\bl 

npe.!(CTaB.-151lOT TeOJX'TH'IPCKYIO L\elnlOC'Tb , TaK KaK, 11a !IX OCHOBe, MoryT upu6.iJH)KeHHO Bhl'lllC­

J15!TbC51: KOM61111aTOpll<HI ::lllTJ)Ollll>I CllC'l'('i\I JlllllE'HlfblX !IOJll1i\1Cp11blX MOJleI<yJl H Bep05!1'110CTl1 

ncp1<0m1u,1111 .'lnH pa3.ill1'fllblX ,J;llCKpC'TllblX rrrp1<0Jl5JUl10llllblX MO,!\C.1f'H. 

I10.r1y•1e11Hb1e B pa6oTe pe3 y 11bTaTbl :1-wryT 11 i\1eT1> TaKx<e npaI<Tw1ecKoe np11.1ox<em1e npu o6-

pa60TKC 3KCTICpm1e11TaJlbllOil 1111<jJop~1aL\llll ll c):>rrrn1rn KOllJ,C'llCHpOBaIIHhlX cpe)l. np11 113yye111111 

B 1111x CTPYKT)'))HhIX cJ:>a:iOBbIX nepexo;:I,oB. 
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MeTO)J,OJIOrHH H MeTO)J,hI 11ccJie)J,OBaHHH. B npOL\ecce pe1IIemrn nocTaB.'leHHhIX 3a,11,a•1 

tcno,1b::iy10TCll MeTO.J,bl Teop1m rpa¢os. MeTO!l.bI mrnel111oti aJ1re6pb1 11 Teop1m l\IaTPllL\ µ.1ll 

. 1.1aJ1113a TpaHc¢ep-~-iaTpHr.(bI, a TaK>KC MCTO/J.hI Teop1m 6cpuy.:vrnenc1rnx c.11yYal111hfx nom' il ua. 

1epIIOiJ.11•1ecK11x rpacpax. 

IloJIO)f(eHHH, BbIHOCIIMhie Ha 3aIIJ;HTy: 

l. Bcpxrme 11 1111n;m1c OI.(emm Y11c.:ia N,. HccnpHtvWHCMblX nyTel1 Ha nJIOCKl!X o:i,11opo11,ub1x 

nepH0,1\lf'!CCKHX rpac))a,x. 

2. Bepxmrn 11 HH:ilrn11e 011eHK11 nopora nepKo.rrnL\flll c. O)l,fIOPOAHhIX 6ep11y.1:rnescK11x nonet'i 

11a flJJOCKHX O)l,llOpo; vrblX nep110!J,H'!('CKllX rpa¢ax. 

3. TcopcMa o Mo110To11110M 1303pacTa111111 sepollTHOCT11 ncpK0.151!.\HH 6ep11yJimiescK11x c.1yYall­

Hbrx llOJiel1 Ha 6eCKOH€'!Hb!X rpac:Pax KaK cP.VHKl!llll OT sep05!THOCTeii '3aJlO.i!HeHJI5! BeplIII!H. 

4. Tcopc1v1a 0 B3al1Ml!O-O.J,110'311a'lll0~1 COOTHeTCT!J![[J Me>K!l,y BtteUJl!l1Ml1 rpa.1111L\a1v111 KOHC'HlblX 

K.1aCTCpOB, C0.'1.Cp>KaU,!IX ¢m<c11pona1111y10 Bepurn11y. B ,il;HCKpeTIIhTX nepKO.rrnu11011HblX ~w­

l(e.'l.51X, KOTOpbie nopOM,'],aK)TC}l 6epHyJI.111eBCKl1Ml1 no:rn~ rn Ha ll.10CK11X JiepIIO,L\ll'll'CKlfX 

rpa¢ax. H MHO)[(('CTBOM 11ecnp}lMJlfleMblX L\HK:IOB, 01<py)[m1ou,11x ::ny ucpnm11y. 

CTerreHh ,n,ocTonepHOCTH no-1y•ren11b1x 11ay•mh1x pc3yJlbTa'r:oB 06yc.'l.OB.'l.e11a 1<oppeKTHO­

Tb10 il,OIGl3aTC.'lbCTB MaTeMa.THYCCKllX ,VTBCp)K;:t;emu'l II Il[)OBC,ll.CHHbJX 13bl'IHC.'ICI!111l; cor,1aco­

aHHOCTblO no.1y•1CHHblX B l(UCCepTal!Hll pe3>'-1bTaTOB c pauee 110.ll)"!eHHbBll1 pe3y.1bTaTaMH. 

Arrpo6aa,HH pa60ThI. i\laTepna.%1. BK.:i10•1eHHhte B l(HecepTa11nK), on~'6.:i11K0Bat1b1 B 18 pa­

oTax a.sTopa, B TOM •rnCJle 11 113 H11x B 113iJ.amrnx. pe1<0:v1eHl(OBaHnh1x BAK Per:>, KaK caMono­

TCJihllhJX, T8K JJ Bbln0.1!1Cllllb!X COBMCCTIIO c nayYT!hlM pyKOBO,'J;llTC.'leM, a. Taf()K(' B 1viaTcp11a.1ax 

3 Me)l{.21.YHapo,'J,HbIX 11 ncepocc11l1cK1IX ttay 'JHO-Texttw1ecK11x KoHc:PepeH1111ii. Ony6:mKOBaHHb1e 

a60'fbl, MaTcp11a.~ KOTOpblX BKJllO'lell B ,,..(llCCepTau1110, BblllJJ!l1 !!'3 ne'!aTl1 11a 11pOT5!MC!Hl!I 2007-

015rr. 11 npel(CTaBJlellbl B o6lll,eM CH!ICKe .:JI!TepaT»PHblX ll('TO'!HlfKOB. Ha l<OTOpb!C 11MelOTC'5! 

CbIJ!Kll B l(l1CCepTall,11ll. 

MaTcpna,;1b1 pa6oThr .uoK.'la/l,bIBa.:rnch 11 o6cpK;:t;aJ'IHCb 11a: 

l. BopOHC)[<CKa5! 311Ml!5!5! WKO.'l.a c.r.Kpet'iua 2008. 

2. International Conference «Stochastic Anal>'Sis and Random Dynamics», June 14-20, 2009, 

Lviv. Ukraine. 

3. BTopan \-len;µ_vnapo,ll.nall na>"rnall KompepeHI.\1151 «:'v1aTe~raTll'1ecKoe MOiJ.e.1111posan11e H 

il.llcPcl)epenll,HaJlbHhle ypaBHeHHSI ». Mrrnrn, 24-28 aBryc-ra 2009. 

4. BopoHe)KC'Ka5! 311M!l5!5! MaTeMaTll'IPCKa.51 WKO.rra c.r.Kpel\11a 2010. 

5. Tp11na,L\1IllTa Mi)[rnapOiJ.Ha HayKoBa K0Hcpepen11in iM. aKa,ll.. 1\1.KpaB'IYKa, Krr"i, 13-15 Man 

2010. 

6. International Conference i\lodern Stochastics: Theor>' and Applications II September 1-11 , 

2010, Kyiv, likraine. 

7. VIII School of Young Scientists 11 .\lon-local boundar:v· problems and problems of modern 

analysis and informatics". H a.1b'!llK-Xa6e3, 25-30 HIOllH 2010. 

8. 3d Tnternational Conference on Quantum Electrodynamics and Statistical Physics 

QEDSP2011 August 29- September 2, 2001, Kharkov, Ckraine. 
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9. Bopouen;cKaH 311Mmrn rv 1aTervrnTwrecKaH 1IIK0.1a C.f.Kpet'iHa. 2012. 

10. i:_IornpttaiJ.1!5JTa ~1i:ilrnapo;i,Ha uayKona Ko11c:PepeH11ill i~1. a.1<a,11,. l\I.KpaB•-1y1<a. K11.iB, 2012 . 

11. TpeTM1 l'vle>Kµynapo.21.ua}1 ttay<rna51 K01rc:Pepett1111ll «MaTeMaTw1ecKoe MO/l,em1posam1e 11 

11,11c:Pc:Pepcmwa.TJbu1>1e ypan11cn11H», BpccT. 11-22 ccnrn6pll 2012. 
12. International ConferPnce l\lodern Stochastics: Theory and Applications III , September 

10-14, 2012, Kyiv, Ukraine. 

13. l\·Ie:i1'.21.Y11apO!J,HaH Ko11¢epem.(m1 «)J,mpct)cpem.(11aJ11>11b1C ypan11e111rn u 11x npuJion;em151 » 

26-31 rvraH 2013, BP.:iropoiJ.. 

CTpyKTypa H o6'heM pa60TbI • .Ll,11ccepTaL\llll COCTOllT 113 BBC)l,eHl1ll, '·!eTblpex r.llaB, 3a­

Kc'Jl0'1Clll15! , cnucKa 11cnOJlb3,VeMOti Jl!!Tepa'I',V[)b!, COC'l'05!ll.(el'O 113 100 HaJIMC11013c1.1111H (cpe,LI,11 KO­

TOpblX 33 .'l.HTepaTypHblX HCTO'!HlfKa 5!B.'l.5!10TC5! pa6oTaMIJ ,J,HCcepTaHTa.) II ,'.J,llj'X npIWO>KeH11tl , 

co,n;ep>KHT 28 11.'l.mocTpa11Htl. OcttoBHoe eo;i,ep:il<atme AHCcepTaL\1111 cocTasm1eT 152 cTpaHlll!bl 

1vialll1111011HC'llOro TeKCTa. 

KPATKOE CO,J,EViKAHJiIE D,IICCEPTAll,HI1 

Bo aae,n,eHHH o6ocHoBaHa aKTYa.Jlhl!Ol'Tb TeMbI 11 cq)op1v1y1mpoBaHbl L\e.111 il,11ccepTaL\1IOHHO­

ro 11CCJleil,OBa1rn51 , f!OCTall: ICllhl OCl!OBllble 3a.l\aYH pa60Tbl. ,[la11 KpaTKl!(I o63op pa.3Bl!Tlf~l uay•i­

Horo uanpan.1e11m1, K KOTOpOMY OTHOCHTC5! ,!\l·lCCepTal(llll. XapaKTepII3YCTCH 11ayy11all 1!013H3!la 

nOJIY'leHHb!X pe3Y-~bTaTOB, cpoprv1y;111py10Tcll OCtlOBHbJe llOJlO)l{etJirn, BbJHOCHMbie Ha 3alll,HTy. 

KpaTKO 113.nQ)Keno CO-\ej))['a1mc pa3.J,Co10B .J,11cccpTaL(!lll. 

I'JiaBa 1 (Tipo6JieMa rrepe'IHCJ"IeHHH HecrrpHMJIHeMhlX rryTeii: Ha rrepHO)J,H'leCKHX 

rpa¢ax H OCHOBHaH 3a,n,aqa )J,HCKpeTHOH TeOpHH rrepKOJIHIJ,HH) .21.uccepTal(1111 HOCl1T 

ncnoMoraTf'.'Jb!lbitl xapa KT<'p. B nepBO'.vl pa3;J,eJ1c -~Tott r.ijaBbf npHBOi \JJTCH npnMCpb1 pa3:1wrn blX 

o6beKTOB <.:TaTH<.:Tw1ecKotl cpn31JK11, KOTOpb1e up11so.n51T K no1rnT1110 o uecHp5IMJrneMhrx nyTnx 

Ha pemeTKax 11Jlll, YTO TO >KC ca11-10e, ua 11X TOIJ0.ij0i'H'fCCK11X rv10~1e.rlllX - ncp110il,ll'lec1rnx rpacpax, 

11 K 3a,ri,a'1e 11x nepe•111c:1P1111n. TaKHe 3aiJ.a'm np11MeHH,\ lbl K 113y•reHn10 cneL\WW1bHbIX MO.J.e.:iell 

l'TaTl1CTH'IeCKOl\ ~rnxaJJllKH , B KOTOpblX npOHI3Jl5J eTC5! ·~c:Pc:PeKT npoca'tUBll'il'UJI cJ1.;1rtail'H'bl:Z' '/!OJIC'U. 

Bo wropoM pa3.ue.1e Jla.110 o6uwc MaTCMaTw1ccKoe onpcAcne1111c norrnnrn duci;;pemuoi1 nep­

i.:0J1Rt(Uoniw1I CTj))'KT.}'j)bl, l<OTOpoe 5lBJHieTCH a6cTpaKTHbf,\1 u606w.eH11e~1 Bcex ,!\11CKpeTHblX Ma­

-reMa'lll'lec1rnx ~10,,..(C.'l.('fL 13 paMKax KOTOpbiX ll]J05IB.'rne'l'Cll ::i¢c:PeKT nep'/WJl.J!'411"U. 

Ilep·i.:o.11.mi1wwtaR cmpy.,,;mypa onpe:i,e.1lleTC>l napol1 (9, P): 6ecKoneY11b1M CBH31Ib1i.1 rpac:Porv1 

(} = (V, IJ! ) 11 parnpe;.(e.1eu11e~t Bepo5rr11ucTeii P Ha. KJtacce Beex HO.'.\~IHOMeCTB 113 11. OcttoBHhl~J 
ofo,eKTOM H:l,YYCIIl15! 13 paoOTf' 51BJl}{l0TCH T.11. nepuodu•tec1we pparfibl,. 

Orrpe,n,eJieHHe 1.. BecK011("1I1b1it rpa1;> g = (\ ', IJ! ). f VI= oo H<l3hJBaeTcJJ nepHO.!J.II'recK11M. 

ec.m1 011 llBJllleTCll CBJI31Ibl.\I II o6Jra;i,ae'r CBViiC'.rB<IMif: 

1) CTeHC'IIb K8:>!(Jl0Jf ('/'0 BC'/)UJll//bl KOllC'//18; 

2) :1;.rrn 11eKOToporo 'fnC.rJil d E .N, B03Munwo 1.1:1ome1rne (11orpy)KeI1ne) rpacj)a g B npocTpau­

CTBO JE.d, npu KOT0/)0"1 BepmHITbl rpac/)a UTOU)!il/K<IIOTC51BTO'f}(JJx=1:1e1 + ... + :cded, Xj E Z, 
(e;)1 =8i)' i,j = 1-;-d 11 cyu(ec'rnyeT rnK01'i ua6op c111ce.11 (L1, .. ., Ld), L1 E .N. j = l-7-d, •no 

fBieeT MPCTO 

V + L1e1 =11, IJi + L1e1 = IJi. j=l-7-d, 

d pa3MC'/)IIOCTb llCpHOJ.Il'fCCIWI'O rpa1;>a. • 
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Orrpe,a;eJieHwe 2. llyTb /'(x. y) = (x, x 1 ..... x,._ 1, y). {x;. x;_1} E \Ji, i = 1-;- n H83bIBaeTCH 

1-recnp5IMJI5IeMbIM na rpacf>e 9( \!, IJi ), eCJrn dist(x;, Xj) > 1, up11 lj -ii > 1, i. j = l 7n JI,JIHHbI n. 

B TpeTbeM pa3µ,e,1e om1cattb1 MaTe~1an!'1ecK11e :1.10;i,e.111 ,[lllCKpeTHui1 Teup11u nep1w.1S11JH11, 

~BSl3al!Hb!C CO CTaTJICTH'!C'CKOfr MeXal!HKOfr. nycTb p - C.l!}'Yilfrlla51 ,UllXOTOMll'IC'Cl<a51 ¢YHKL\H51 

Ha zd co 31-Ja<temrnMH jj(x) E {O, l}, x E zd. Pacrrpe!!,e.:ic1me BepOHTHOneti ,U.151 ¢YHKIJHll p 
1111,U,YIJHPYeT pac11pc,uc;1e11nc BCpOHTllOCTert ;~nH c.1yc1ai11Jb!X HO,UM HOn(CCTB {x : jj(x) = l} = 

x c zd. B 06L1JeM CJ!yYae, pacrrpe,ue.1e1me BepOHTllOCTefr .'.J,.nfl p onpe,1:1,e.nHeTCH corJiaCOBaHl!b!M 

Ha6opoM r1166COBCKllX BepOS!THOCTeJ.! 

Po 1 , .,a,,(X1 , ... , x,,) = Pr{jj(xj) = DJi j = l 7 n}, 

I"','\e {x1, ... , x,,} =AC Z" H (01, ... ,an) E {0,1}", n EN; 

. 1 
Pr{p(x) = o(x ): x E A} = -;:;- exp(-HA [p]), 

A 

ZA = I: exp(- H,\[p]) 

{p(x) E(O,l}: xEA} 

- ncpoHTllOCTH pca.1m3a1111il !1,HXOTOMttYeCKHX ¢y11K1\11!l o (x ). x E A, r ,r1e A npoH3BOJtbHbtJ.! 

KOH(''lllhlfr Ky6 A = { x = ('fl j, ... 'nd) E zd : lnj I :::; L. j = 1-;-d}. Cl>y11K!\[JOHM HA [jj] 1133blBaeTrn 

W,,\tt/,./l,'b1nO'llUa'l-W.IL. KOTUj)blii llOj)O)K,J,aeT r1166COBCKOe C.,1}"IafiHoe ,J,ll:'\OTmrn•1ecKoe [[QJie jj(x), 

x E A. 

Pacrrpell,e.1e1me nep051TllOCTefl ;i,;rn no.151 11a acei1 perneTKe n0.1}"IaJOTrn nocpe,1:1,cTum1 Ta1< 

ua.1brnaeMoro ncp cxo; \a 1< mepMoiJuua,M.U'tecr.:o.My npeile.1ty no pac1m1pmo1ueficn rroc.;1e,[\OBaTe.r1b­

nocn1 1<y60B c L -; oo. 

B •rncTHOM CJ1y•iae, KOJ'l\a 

HA[p] = 2:: .8(x)p(x ), 
x E A 

C.ily<taii11oe nom' JJ a3blB8eTC51 6epny.11,1J:Ueac~·u.1v1. ;J;.;151 pacnpCAC'.'IClll'151 BC'fJ051T llOCTl'il Bbl!JOJlll51CT· 

CH yc.lJOBlle CTaTTICTll'IE'CKOH He3aBIJCM ~IOCTl! y-1.'IOB peweTKll. fl03TO~I~' ZA = nxE.I (1 + e-.B(x) ). 

e-:1(x) ) 

Pr{X ~A} = I1 c + c .B(x) ' 

x EA 

AcZ'1 . 

npn /3(x) = COllSt, X E zd 6epHyJJJl!JeBCKOe IIOJJe HBJJ51eTC51 oiJuopoiJH'bl.M. 

B rmlBe 2 (3a,a;aqa rrepe'IHCJieHHH HecrrpHMJIHeMhIX rryTeii) ll3Y 'Ia('TCH KOM61111aTOP· 

11aSJ 3a,ua<1a o BbIY11c.1Je11m1 cpy111<uH11 N,. (x ), <m c.'1a 11rcnp51MJJ51CM h!X HYT<-'fr c cp11KCHpOBa1111ofr 

11a<1aJibHO!l Beprn1111oii x ua nepno.L(w1ecKHx rpa¢ax. no~111~10 caMOCTowre111>11oro mrrepeca c 

TO'll<ll 3pe111rn KOM61111aTop110J.! reOMCTj)llll, 3Ta 1a;wYa B0311HKaeT B cTaTHCTH'ICCKOJl ¢n3HK(' 

no.:rnMepoB rrpn BhI'IHC.'le111rn KOM61111aTop11ol% 3HTponHn mmetl11i,1x nu.:rnMepHhIX MOJJeKy.'l 11 B 

TeOpMH nepK0.1511\Hll. 

B pa6oTc pa3pa60Ta11 MeTOl\ no.1r1e111rn rroc.1Ci\OBaTe.1b110 yTo<mmo111Hx ;:1,pyr .'.\pyra 011e1101<, 

KaK cnepxy TaK H cuMJy, cp~·HKU,l!M (ln N,.)/n np11 n EN. l\leTO.:\ ornona11 Ha annp0Kcmiau1m 

JICCl1fJ51MJJHeMbl:'\ nyTC!l c 06II1eJ.! 1Ia'18Jlbll0H BCpllll lHOJ.! TpaeK'ropHHM ll MapKOBCKllX 1~enen co 

cne1JHa.'lbHblM o6pa30M KOHCTpyttpyeMhlMH Ma'Ip111Ja~rn nepexo,ua, KOTOpb!e B 3TOM C.'ly<Iae He 

51BJrn10Tc~1 c:roxacTw1ecKnMI1. MaTpHIJa nepexo,ua a11aJJH'311pyeTCH ua oc110Be TeopeMbI flepp0t1 a­

Cl>po6em1yca 0 cneKTpaJibllO:\I pa3.10)KCllllll M3TPllL\ c TICOTfJlfl\aTe.1bllblMI! 3Jle~lel!Ta~Jll. 
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) 
) 

) 
II 

) 

3a¢111<c11pyeM rrap~' (k, m) E N 2
, k > m H nepeHyMepy<~M Bee nocJJe,n,oBaTe.'lhHOCTTI nyTefl 

"r E <5m, m 2'. 1 il,JillHbl m c 06L1Je!l Bep1mrnofi. 11,Jrn cJ:>m<c11poBaHtto!l napi,1 (k, m) onpe,i\eJmM 

K.nacc ®i~~! nyTc11 111 (!) (ml ,'1.n1111i,1 m + (k - m )n, rrocTpoem1wx m1,u,yKTHB110 Jl)J51 ncex n E N 

Ha OCHOBe cpop~ty.101 
,.,_(m) _ { . . .(ml ~ ,.,_ } 
vkn+ I - II V"f2 · l'l E ® k.n· 12 E "-' k , 

' ·1n 

l',[l,E' v Olll'par1~rn Cl(JleHB811 1151 nyTe!l c 06LIJl1M nepeKpb!TMCM ,UJIMl!bl rn, KOTOpa51 ,U.1}1 K8n(.i\0Jl 
m 

napb.1 11.1·Teii, ,uonyc1<a10 111ei1 Ta1<0e nepcKp1>11'11e, conocTaBJrneT n_vTb "! v 1' ,D,JJlllibI (k + k' - m). 

f V ')/ = (zi1,. ·1 z ik' z'Jk'-m+I ' .. . , z'j,,.t). 
m 

n "" (m) "" I. pn 3TO:\.I vk,l = "-' k · h' > 1H. 

m 

Annpo1<CHMa11,u11 cBepxy <J1.1c:1a N,, = 1(5,, I npH 60.'lbLllMX 3Ha•ienH51x n oc11oua111>1 11a BKJllO· 

'IC' ITHH <5~'.~1 ~ (5,,,+ lk - m)n• YTO }l,8CT l<B i;;!1 2 l® m+(k- m)nl, H na CYU\CCTBOBaHJIM Jy1 51 Kan<11,0rn 

k E N npe.L(eJ11>11oro 3Ha'1ett115I 

A+(k,m) = Jim l <5 (~i)IJ/n. 
n -+ OC· k,n 

k >m. 

Cy.1uecTnona11He npe.J,eJta ;1,0Ka'3h1BaeTC5I 11a ocnoue TeopcMbJ fleppoaa-Cl>po6eimyca. npH 3TOM 

l!M('PT MCCTO ,\~(k m)(k. m) 2'. A.=' Jimsnpn~oo l<5nll/n. 

lfoc.10 >.+(k. m) 1f (k - ml ck > rn 1Ia3b1BaeTn1 B ,u11ccepTau1111 BepxtteJ.! (k, m)·OIJE'HKOii r.:tatll!U· 

ro <iJ1c11a acH1>J11TOTllKH <J11C,,1a In l® ,.I = Jn N,.. LI.1rn ce Bb1<i11c.1emrn c-rpOHTCH MaTpnua 11epcxo, 1a 

SB .'III ITefiHO~I npOCTpaMC'.TB(' (C ll!lk-ml KOMn.1JeKCH031la<IHblX Ha6opOB g = (gj:j = 1 7 l®k· ml) 

TaK. 'ITU K8)1qO~I,\' n.\'Tll ' ( E <5, m B38H~JHO O;.\H03Ha<Jllh!M o6pa30M, COOTBeTC'rByeT 11a6op fll). 

rlJ,P l 11mH'P nyT11. KOTOj)blH HM<'<'T KO\monr11T1>1 (f (l))j = Ojt• j, l = 1 7 l®k- ml· Tor,'\iL 1 \, l}I 

.1106oro na6opa g E C ll!l, _,,, I 

l l~k -ml 

(Sg)I = L sl.1'91'. l = 17 l rDk-ml . 
l' = 1 

['11,(' Ka)K~'Jblii ~taTj)H'lllblH ·~:w:- 1 e 11T s, I' paBell •mCJJY nyreii ,u.~ Hllbl k, c Ha<JcWbHhlM 0TpC'3KO\I 

l \Jlllllbl k - m, II KOTOJ)blii llMf'CT llO~IPP l' B rD k-m • KOllC<JllhlM OTPP'JKOM TaKoit )j(p ,'\.1Hllhl (' 

tto:-1epoM l 11 11epeKpb1r1w~1 ,·\n1111b1 m. 

flyc1 b (gC"J: n E N + ) 11ocJ1e11,onaTe.%11ocTb B npocTpanC'TBC Cll"•-ml c cJ:>m<CHpOBa11JJb1 ~111 
3mF1e11115IM11 k H 0 < m < k, k E N. Ko~rno11eHThI KOTopotl onpeJJ,e.11moTcH ¢01n1y.1o t1 g\" 1 

l ® ~~,;(s)I , n E N. qP ®k~!(s) KJ1acc nyTeJ.! :i,.,111ttb1 m + (k - m)n c nepeKpbITll('M 111, 

KOTOpbI(' 38KR llYllB<l!OTC'51 nyT<'~l ,. E rDk m ;l.'THl!bl k - m. H~'letOLUM:VI TIO~tep s B K.'Taccr <5 , ,,,. 
Tor.J,a g(n+I) = Sgl"l, n EN+ . r.L(e na6op g(OJ HMeeT KO:-.motteHThI, paBHbie 1 ,u.1H Bcex 1w1Pll 

·r E rD k m· 0TKy,-1a c .. 1c;1,yc1. '!TO 11p11 .'T 106b1x k EN 11 0 < m < k, •mCJJO l <5~;1 011pe.L(cm1\'1<'11 

¢op~1.pofr 

lr5t;;1 = (g (oJ, 5n-1 g roJ). 

Ha OCHOBP TPO])PMbl neppo11a-<l>po6rHI1yca !1,UKa.3hIBaeTCSJ, <JTO onepaTOp S C HeOT])llU,al P.11. 

Hb!'.UI ·3,,1e:-ieHTa\111 06:1a, \aCT Ccle;J,}'1011\11 \1 CBOfrCTBOM. 

TeopeMa 2.1. fI.vcTh S oncpaTop c 11eO'lp11n:aTe.'lbllbIM11 qe,1o 'rnCJ1CnHb1M11 Ma'lp11•1111,1 

Mii vreMCHTaM11 S1,1, TaKHMH, •rTo ero no.rroHHrTeHhfTO<' xapaKreplfCTH'TecKoe 'ILTC.70 >., KOTOJ!O<' 
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'fBJrneTCH H8If60JiblUI1M /IO .\W,.'l_YJIIO cpe,.an Bcex ero xapaKTe/)JfCTlf'TeCKHX 'fHCe.1 rrpeBOCXO)l,JIT 

l, Marp11II,a 51,1' ue mvieeT HH oµuoro 11.i:11eBoro cro116II,a 11. xo1'fl Obi ,.a1m o,.a11oro 3JTa•u:111151 k, 

'IMecT Mecro nepaBeHCTBO :z::::1, Sl',k > 1 , TO ,IJ/rn JJOCJTC,l{OBaTr.!TMWCTJf (g(01 , S"g(01 ). n E N, 

~(O) = (1 , ... , 1) c_vmecrnyer npe,.ae.'I: 

,\ = lim (g(O), 5ng(O) )l / n 
n~oo · 

I1ocTpoe1u1e 11u.arn11x 01.1euoK ,\_ (k , m) s pa6rxre ocy1.1.1,eC'.rBJUH'TCH no TOii "w cxe;ie, 'ITO 

1 nocTpoen11c Bepxnwx ouenoK, o;:i,HaKo, BBtqy orcyTCTBUH c,:i;mmro A,1~1 BC'<'X nep110l\ll'ICCKIIX 

·pacpos npon3BO.::IbHOro T11na MeTo;:i,a no.JJyc1emrn nepaBem:TBa, orpanwnrna10Ul,ero l6k~~ I cnw-

1y, B ,[\llCCepTau,wn TaKoro nma HepaBCHC'rna IIOJIY"lalOTCH TOJ!bKO ;:i,m1 n.IOCl<HX 0,J,llOPO.!\llb!X 

)ClliCTOK. 

OrnoBbIBaJJC'b Ha TeopeMe 2.1, B . .!\HCCCJYrau,1rn 6b1Jm 110J1.r1eHbJ KOHKpeTnbre BepxHne 11 HH.il<­

me oucnK11 ,\.1'(k-m) (k, rn) ,rr,.JIH noKa3aTcm1 poera 'll1CJia N,, necnpm .. r.JJH<',lblX TpaeKTop111\ na 

r.r10cK11x o;:i,nopo,nHblX perueTKax (1rna;:i,pan1oil, Tpeyro.::ibnoil 11 re1<caro1ia.nbHoil) np11 pa::iJJw1-

IbIX 3Ha'JeHHHX k 11 m: 

1. Kna,:LpaTHaH pewcTKa 

,\_ (3, 2) < A. < ,\1
:

3 (6, 3), 

:.n,c ..\+ (6, 3) HBJIHCT·CH 11111160.%Wl1M KOpllC'I yparrnemrn ,\3 - 14,\2 + 8 = 0, )_l /:l(6. 3) ~ 2.408. 

l ,\_(3, 2) Han6oJJblllllM KOpHeM ypaBHeHnH ,\3 - 2,\.2 - 1 = 0. ,\._(3. 2) ~ 2.205: 

2. TpeyrOJJbHall perue-rKa 

,\. _(3, 2) < ,\., < J ' 

:n,e ,\. _ (J,2) = 1+J2~2,"114. 

3. feK('aroua..nbHa51 pcwcTKa 

../2 = ,\. (3. 2) < ,\, < 2. 

B fJiane 3 (Bbl'IllCJierme neposiTHOCTll rrepKOJISIIJ,IIII u 3a,n;aqa rrepeqncJie1urn 

cecrrpSIMJIS!eMbIX rryTeil:) , BO-nepBblX , ycra11aBJJIIBa10TCH Kac1eCTBCl!HbH' CBOMCTBa nep051TllO­

TH nepKOJlmJ,HH On[c; x] ,::vrn c"1y'1ai1Hb1X "111o;i<eCTB, rropmK,u.ae'-IbIX 6ep11y:1J1wescK11:-,111 c..1y­

al111brMH TIOJ151Mll Ha 6eCKOllC'IHblX rpacpax 9 = (V. 1Ji) , 'ITO COOTBCTCTByeT TIOC'l'allOBKe T.IL 

3a . .!\a'rn Y3"JJOB» Ha KpHcTa..:!Jlw1ecKwx perueTKax rrp11 11a.r1wmw n HllX «1\ec)>eKTHblX» y3.JIOB. 

h ·a BCp051THOCTb xapaKTCpn3ye'!' CBOiiCTl.lO npoca•rnHallHH, B OUU\e\r CJl_\''lal', llC'O/ \l!OPOJ\BOro 

epHy.~.rrnescKoro c,1yc1al111oro no,1H { c(z); z E F} 113 mo6ol1 ero qmKc11pona1mol\ Beprn1111b1 x 

a Konecrnoe paceTomrne n E N. 
Bo-BTOpb1x, n 3TOll r .r1aBc, Ha ocnooe cpy11KuH011a.'rn Q,. [c ; x ] OT c(z) = (c(z)) pa3Bl!T '1eTo,i, 

0'1}"1eHHH HJ!}l<Hell ouenKH nopora nepKOJIHUHI! O!\HOpO,J,1101'0 6ep11y"'l.'l!!PBCKOro fl0c151 , KOr,11,a 

no napaMeTptt30Ba110 o;:i,m1M napaMeTpOM nepm1THOCTb10 c '3anomce111rn nep1111111 rpatj:ia. Ila 
Cl!Oll(' IWllHTMH 0 uecnp.1!.M/l.l!e..Wbt:r 1~ui.:"w1;, B f'ml.B(' 1J;aPTCH j'TO'fllCllJJ(' 11'1BCCTl!Oro ~ICTO,i,a 

OHTYfJHbfX BepXHllX ou,eHOK rropora nepKOJl5!U,WI! ,[l,.'151 U.' IOCKl1X O,J,HOpO,[!llblX nepttO.'J,ll'leC:KllX 

pa¢os II pa3BllT ~·lCTO,il. K.1acrep110f'O pa3, IO>l<CllM5! Jl,..lH paC'IeTa BepOHTllOC1 II l!!'j)KO<lSll\1111. 
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C'T\"tal\11b1e 1;;oH.<fju2ypav,ttu C npocTpaHCTBa norpy"<en1151 \/ reHepnpy10TC5! ,o,nxoroMll'Ie­

cKm1 6ep11VJl,'llfeBCK!n1 CJl.V'laiinbl~l no.1eM { c(x): x E \/}, c(x) E {O, 1} cornacHO ¢opMyJJe 

c = { z E \/ : c(z) = 1} ' Orq)c,i,e:mM cpyIIKl~HO!la..n On[xlc] cpopMJJ!Ott 

On [xlc] = Pr{C En: 3(1 E 6,,(x) : {I} c C)}. 

.1J,0Ka:3a110 c JJeJ1,y10ruee yTsep;.K,;:i.enwe. 

TeopeMa 3.5. ll,;rn :1106oro rpapa 9(11, 1Ji) H Jllo6ol1 BepwJJHbl x EV BepOHTHOCTb Q,, [xlc] 

nepn:o.rrnl(Trn HJ iwpw11111>1 x ua paccrom111e n 6epnyJurneBcKoro c.r1_prali11oro 110; 151 {c(z): z EV} 

c pacnpc,IJ,e.w111wu BepOfLTilOCTeif Pr{c(z) = 1} = c(z). z E V HBJIHCTCH cTporo B03pacmww,eit 

PJ'HK1.(11eii no J\<f)f(,Il,011 W;J Komw11rpaurnl c(z) , z EV. 

CJ1e,n;cTnne. l ljrn JJI06oro 6ecKOHe'rnoro rpacjJa 9(V. 1Ji) If .rrw6oti BepmIIHbl x E V sepo­

HTHOCTb Q [x lc] 11C[JK0 •. "151Ultl1 113 ueprnlfllbl x 118 6CCJ<OIIe'lHOCTb 6ep11;1;.11.'IHeBCKOl'O C.JTY'la.JIHOI'O 

rro.rn {c(z); z E \/} c pacnpeµeJieHHeivi BepOHTHOCTe11 Pr{c(z) = l} = c(z), z E V HBJIHeTCH 

Hey6bIBaIOil(eii cjJ,rHKl.(Heii TIO Ka>K,.aoil 113 KOHU,eH1pau,uil c(z), z E 11. 

I1p11 'HOM 110.'.l, paccTOflllll(;'~I dist(x, y) Me;+(,l.\Y ,il.B_\'MH nepwrrnaMIJ x II y rpacpa 9 llOHIJMaeTCH 

C.1e.a.}' IOll\aH BP.lll'llllla 

clist(x. y) = min{ h (x. y)I: "Y(x, y)}. 

Ec:ni Q [xlc] > 0, TO l'OllO!JHT o 11a.~JJ1"11111 nepKO.JStI\1111 y CJ1rian11oro no.r151 {c(x); x E F}. 
TaKHM o6pa:lO\I , Ha.nw111P 1wpKo.1m\1111 onpc;i,c.rrneTCH 3Ha'tl'rrJl5!Mtt Brcx napaMCTJ)OB c(x) = 

Pr{ c(x) = 1} . .'.IJrn nepllO,.J.ll'leCKoro I'pa¢a 11'-leeTCH TOJibKO Jllllllb KOHe'IHblil na6op TaKHX 

napa~1eTpon. Tor,i,a K011r<11ro~1cp11oe npocTpa11cTBO napa'1erpos nepKo.rrn1\tto1111oil CTPYKTYJ)bl, 

nopo.a<.:i,ae~IOii 6epny.11111eBC'K1n1 ('.<_v"!aii11b1M no.WM Ha TaKOM rpa<}>e pa36usaeTl'51 na 06.riaeTtt , B 

KOTOj)blX ll~lf'PT('H nep1<0.:rnu1rn , a TaK;+(e 06.'laCTH , B KOTOfJbfX BepOHTHOCTb nepKOJI5!U,Hlf Q[x[c] 

To~mo paB!la 11.vmo. P;n611r11Ht' 11a Ta1<11e 06.nacT11 npocTpa11cTBa napaMeTpoB ¢opM11pycr T.ll. 

<fiaao6y10 dva<pa.·\1.Aty rn<:TCMbl. llepexoµ. 1-n o.:i,110rr o6JlaCTIJ B ;:i,pyr~'JO npeµ,cTaBJJHCT eo6oil, c 

cPll3ll'lPCKOli TO'IKH 3fJ<'llllH , <l>WlOBhlll llf'jll'XO, \ 2-l'O po,i,a. 

B 'IaCTllOCTll, PC:lll nepK0.1Hu1101111aH ('TP,YKT,YPa napaMeTp113yeTCH O,il.HttM napaMeTpOM c = 

Pr{c(x) = l} E [O, l ], Q(r') = Q [xlcJ. rn 11 ~ 1eP'JCH oTpe3oK [O. c•]. B KOTOfJO">I Q [x[c] = 0. r,:Le c· 
- T.U. nopo2 neproOJl .. l/.'1~1/.1l. flp11 no~1 ll<'J)OHTllOCTb ncpKOc1fll\ttH 3aBllCttT OT 01J;l!OT'O napaMeTpa 

c. TaK KaK. B c11: 1.v ,.J.OKa·3a1111oii 1eOJWMbl , Bl'POHTllOl"Ib nepK01rnu1111 Q [xlc] JaBHCllT MOHOTOHHO 

11ey6brna1011ul\1 06pa:Jo~1 OT 11apa\wrpa c, ·rn <pa'30B<Ht ,;:i,warpa'-1Ma na [O, 1] onpe.!1,em1eTCH •rnc­

.10" c' = sup{c: Q [x [c] = O} = inf{ c : Q [x lr] > O} . KOTopor Ha'JbIBaerrn noporoM nepKo.rrnu,1111. 

B 061.1.1,e~1 Gl.\"IHC, c' > 0. Tairnc no: 1o>Ke111-1e pi>aJ1H3.veTC5I B TOM c:1:yc1ae, ecm1 nepHO,L\ll"ICCKttfi 

rpacp 9(\1, 1Ji) 511lJUIPTC51 orJ1wpocJ1t111.H. 

JJ,:rn !10.Tl,\"lellIHI Ol~E'llOI< 'lllC':la c' Cllll1,\' B CJl:V"laC Oj\llOfJOAllhlX rpa<j>OB 6bfJlO ,ll,0Kc13allO 

CclClJ,,YIO!lll'<' )'TllCp)KJl,ClllH'. 

TeopeMa 3. 7. J : rn no porn 11cp1<0.1>1q1111 r • 1Jb11To,111HCTC>1 C.:IC:i.J' IOLU;ee 11epaue11crBO 

c* 2: c = lim inf l6n(xW1/n . 
n-HXl 

Sha TCopeMa w nepxtme oue11K11 'IHCJia N,, = [l5,,(x) I. rIOJl)''leHHbie BO BTopoil r.1ase, n03BO­

; uw11 llaiiTll CJie.L\.)'!Olll,lle Olll'llKH Clll13,\' nopOI'OB uepKO.lflll,llll ;:J,.151 l1.10CKllX 0.,J,HOpO,LlHblX nep11-

0;J;IJ<ll'C'KHX rpa¢os: 

• 
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1. KnaAPaTmrn pemeTKa c* > 0.415; 

2. TpeyroJ1bHa51 pemeTKa c* > 1/3 : 
3. I'eKca,runaJTbTTaH pernen:a c* > 1/2. 

B ,!l,11ccepTa1vm Bbl'lllCJJeHbl TaK:a<e sepxm1e Ol.\eHKll nopora nepKOJHil.\1111 c• H sepos1T11ocTb 

nepKo.1 m~Hl1 Q(c) ,!(ml r!JIOCKHX 0,il,HOpO.'UlblX nep110,!(ll'l<'CK!!X rpacj)QB. 3TII pac•J('Tbl OCllOB81lbl 

na npe.J,JIO}f(eHHO~·I B pa6oTe ycoBepweHCTBOBamrn :11eTO,J,a 'IW1tmyprnitx 0'4EHO'I.:, KOTOpbl l\ BOC­

XO,il,l!T ell.\e K OCHOBOITOJJal'alOll.\11M pa6oTaM .\a~n1epC.'lll. fipe,;J;.'lOA<Cm!Oe ycoeepUJeHCTBOBaHHe 

38K.'l IO'laeTCH B llCrIO.Tlb30Ba1111 11 CTaTHCTHKM uccnp>lM.'151CMbTX KOl!T.)'pOB Ila n.'TOCKHX pCl.llCTKax, 

KOTopoe ,il,aeT B03M0::i(JJOCTb 60J1ee TO'IHO 01.\eIIIIBaTh OCTaTKII Ma:a<OpaHTHOl'O ps1,;i;a nep1w.11.fl~U­

OH'it020 ]XIJJ!O:!ICeittl.fl BepO>lTllOCTl1 11epKOJIHl.\lll1. 

0603H8'111M rrocpe,n_CTBO:Vl vV(x, C) CJl.)''IatlHbitl KJl>\CTep, co,n,epA<all.\111\ Beprmrny x. Ecur 

·~TOT KJ](lCTep KOHe'IHbJI\ , TO OH xapmnepl13_Y('TCH csoeli 61tewnet'i 2/Xl'H'U!lEU 

Dv\i = {z E DR' : 3(.,(z) : {'y(z)} n (Wu lnt [lV] u DW)) = {z}} , 

r,!(e avv = { z E \/ : z r/. w, z r/. Int[W], 3(y E TV : z1/·y)} , II Int [Hi] - ~'111 Q)KCC'Tll0 BCJ)JIJHH, Ile 

rrpHHaJI,Jle::i<all.\llX lt\/, HO TaKHX, 'ITO mo6ort 6eCKOHe'JHblfi fl~"Tb c !Ja'lii.'TbHOit sepumnort B ":JTOM 

MllQ)KeC'rBe JtMee'l' 11enyCTOe rrepeCe'IC!ll1C C v\f. 
Kone'Illblfi IOiaCTep vii n a 6ecr<OI!C'll!OM rpacj:ie 1!>\30B('M ITO,'Tllb!M, ecm-r Oil 11e li:\!CCT BllYT­

peHHllX Y3J!OB u ero BHewnm1 rpannl.\a coana.11aeT c M HO:n<r'CTllO~r ero rpa11w1HbIX sepw1rn, 

Int[W] = 0, 8\'1-' = DW. 
I-h1eer MeCTO CJieJI,.YIOll.\ee ,J,1!3'b!OHKT11BllOC pa3.'TQ)Kemre 

{xEC}={IW(x,C)l =oo}u( LJ {xEWcC'}), 

~VE2li(x) 

rJJ,e 2!J(x) cel\!etlcTBO scex KOl!C'lllb!X no.1 111>1x K.i!aCTPpos. co.11ep;K<1!1~1Ix Beprmmy x. 0Tno,J;a 

cJ1e,11,yeT 

TeopeMa 3.13. ;I.rm Jno6oro 6ecK01re<moro rpacjJa, y KOToporo see crencmr acpmmr KOTIC'l­

Hb1 11 Jl,.'IJT mo6oro AHXOTOMlf'feCKOI'O C.'lJ"'IaHHOI'O 110.TIH mt 3TO.\I rpa</>e mreeT MCCTO pa:nwKeHHe 

,[(!TH BepOH'.flfOCTII 17Cj)K0.·7Hl(lll1 H:J Jll06oif 1>HKC11pom11moii ueplUllllb/ x Ha 6C'CK0[[("11f0CTb 

r~~e W(x) 
13Cj)H1111IJ' X. 

c - L Q [C] = Pr{llF (x , CJI = x}. 
GED':lll(x) 

ceMeilcnw Bcex BHeLUHIIX rprlllllf( .KO/IE''fllblX [[()JlllblX KJta<:"l'C'/)OIJ, CO,~Cj)/K8 11(MX 

3Ta TeopeMa. H03B0JllleT Bbl'll!CJIHTb c mo6oii KOHTpO!!Hpye)IOii TO'lllOCTblO sep051TllOCTb 

rrcpKom11~Hn Q [xjc] = Pr{jHi(x ,CJI = oo}. TflK r<aK C.)'MMa fl m-Boll 'laCTll pa13crrcrna ncer;'l,a 

CX0,1],llTC51. t;l>opMyJia ,ii.Jill BepOHTHOCTH nepKOJ!lll(HH , 11pe,l.ICTatsJ!('lll!a5! B TeopeMe, na'.3Bana B 

,'.J,llCCepTal(!lll neplWJ!.fl!!UO'/!H"bl.M ]Xl3J!O:i1Celttle.M. 

D."1a KOl!Tp0.'15! TO'l!IOCT!l np116.~11:a<eimrt BCpOHT!!OCTl1 Q [xlc] 11co6xO,J,ll~lhl 0 1W11Kll OCTa.TKOB 

pn,!(a. TaKoro po,i!,a 1w1trnypHbie o ·«enr,;u 13 pa6oTe 1rnxo..1,11:rncb Ha ocHOIJe 110m1T11i1 conpa~1cen­

uo20 zpa<fia, KOTopoe BBe.1 r.KecTell. A l1Me11110, ,il,.'l>l 6cp11y.~.1T!CBCKOro CJ1yc1ar11101-o 110.'lll llMCeT 

MeCTO C.IJet'\._YIOll.\all cj:iopMy.:rn 

Pr{CnC =0} = IJ (l-c(x)), 

x EG 
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r,11,e c(x) = Pr{x E C}. B •1acrnocTM, ec.'111 rroJ1e o.n.11opo,i1,HO c(x ) - c, TO 

Pr{C n G = 0} = (1 - c)IGI_ ll,ocTaTO'IHbIM yc.'!oa11eM JI,Jrn Toro, 'IT06b1 aepwnna x np1rna.JI,­

J1e)Ka,1a no.:mo~1y K.1acTepy lF(x. C) l!B.151CTCH nycTOTa ero B1IC1.1111et! rpa11m~b1. 3To II01BOJllleT 

.::I.OKa3aTb .AJ1ll 3TOro c.1v'laH c:1e,J,y1011.\ee ~'TBep:a<.::i.emie. 

TeopeMa 3.16. ~7\ocrnTO'lllbIM yc.crom1cM /l.JIH cyu(eCTBOBaIIHH rrepKOJ1Hl(.ffll y O.l(HOj)O/l.HOro 

6epH_1C1.1HeBcKoro CJr.)"'ta11Horo nOJTa {c(x); x E V} na m1ocKOM. neprro;{H'IeCKOM O/l.HOpOJl,HOM 

rpacPe (\i. il!) 5fR7JleTC51 CXO;lllMOCTb pH;la 

L (1-c)IGI < oo, 

GE8'lll: 
OE!nt[GJ 

c = Pr{x E C}, B Koropo.11 c_vMMHpo1.ia r11t e npOHJllOJ(IITCa 110 nceM BI1e11111.11M rparrn1.(aM mi 

rpacjJe (\!, il!) , OK/),nKaJOll.(ffJ\f c/>II.KCH/)OBillIHJ"fO sepllIHHJ'. 

KpoMe Toro, 01.I.c111rn oC'raTI<OB s nep1<0.'15IU11orn10M pa3JlO)Ke1I1111 onpe,i!,eJilllOTCll pll~\OM 

L (1-c)IGI. 

GEiJ'lJJ: 
0Elnt[GJ.IGl2'.n 

B Cl3010 o•wpe,.r,b. Olll'llK11 TaKoro po;xa c.nl~I OCIIOBallbl Ila fJOllllTl11! conp.fl:!ICCH.HOZO Z]X!gXI H JJ,O­

Ka3al!ll01'1 B ,J,HCcepTal.\!!11 YTBPp}f(,;J;eHl1!1 0 B3fll1Mll00,'.l,1103Ha'THOM COOTBeTCTBllll Me)KJI,.V BHew­

HT!~l!I rpaIHil.\a~m rIO.'lllbIX KJlaC'repoB 11a 6ecKOHe'IJJOM HJIOCKOM rpacJ>e II HecnpHMJHICMblMTT 

l.\llK.1a~ 111 11a conpll:n<<'llHO~r r< 1IC1-1y rpaq)c (V, il!' ). 3a,n,a'la o sepxuei1 01\ellKC 'l11c.1a Nn TaK11x 

ttecnpll :11.'Ule~Ib!X l.\11K.10B B pa6oTe HaXO,J,11.11.fCb Ha OCllOBe ~IeTO.Ua, pa3B!ITOrO BO BTOpot! r .1ase. 

Ha oc11oec 3Toi-1 011eIJ1<11 ."1,0Ka3<Hia 

TeopeMa 3.18. IIopor rrepKOJI51Il;Jlll c, Ha rr.rIOCKO.\f neprIOJ{ll'IeCKOM O/J.HO/)O/l.HOM rpac/Je Q 
11e 11pr1iocxo;{11T IJC.'lll'lllllbl 1 - ,\;-1 . r,,.1e .>.. , HOJ<a3aTe.~h pocra 'JllC.rra HecnpaMJrfleMbJX nyTeif 

Ha corrpmrw1111mr rpa<J>e g· = ( \', il!*) , coornercrny1om;eM rpac/Jy Q. 

3TO 1103BO:Ill: IO 110.'l.Y'IHTb B pa6oTe rne,i\Y!Oll.\Il(' KOHKj)CTHble BepxHMe 01.\eHKll ,!(JI5! nopora. 

nepK0.11lt\llll I! np116:111:a<ellllbl(' cpop1'1_\':Ibl (' KO!!Tpo.~11pye~1ot1 TO'lllOCTblO ,[1,.'TH aepOHTl!OCTeii 

nepK0.1511.(1111 B C.'l.\''Iae llJIOl'I<I!X OJJ,!!OpO!l,llblX perneTOK. 

Ila KIJa/~j)ilTllOl'i /)C'IHCTKff 01\CllKa TO'lllOCTI! npH6J111:a<e!lml (' TO'lllOCTblO ,il,O (1 - c)n ,il,JHI 

BCJ>OHTU0l'Tl1 nepI<O.'l lll(llll Q(c) .11aeTl"5l PH!.IOM 

2= 
GE82ll. 

0Elnt[G1, Gl2'.n 

( 
d .T"-

2
) 

(1 - c)1<:1:::; (l - c)3,\ d.r 1 - :r :r=A.(1-c) 

B 'Ial'TllOCTII. npu n = 9 l!Mf'e~r 

Q(c) ""c - c(l - c:) 1 - -1c2 (1 - c)6 
- 12c3 (1 - c)7 

- 6c
3 (1 - c)

8
. 

Bepxumr Ol.\CHKa 'lllc.1a .>.. . paB11a (71) 1! 3 = -!.141(c1136bITKOM). C.1e.::i,oaaTeJ1bHO, cOOTBeTCTBy­

routa51 OI\l'HKa nopora nPpKo.1mvrn: c, < 1 - .>..; 1 < 1 - (71)
113 ,:;::: 0, 739. 

CooT1:1eTC'rnett110, ,J,JI5I 1peyroJ1b1101l peweTKll IJMeeM 

2= 
OEEIW: 

0Elnt[GJ.IGl2n 

( 
d x"-~) 

(1 - c)IGI :::; ~(l - c)2[(l - c).>...]3 dx 1 - x x=(l-c)A. 
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Tipn6m1m:eHHOe Bblpam:ett11e ,n,151 Bep051THOCTIJ nepKOJl51U,llH npH n = 11 HMeeT Bll.'J. 

Q(c) :::::: c - c(l - c)6 
- 24c3 (1 - c)9 - 2lc3(1 - c)10 . 

Bepxmrn ou,ettKa •mc,1a >., pam1a 3 n, c,1c,nosaTe,1b110, c, < 1 - 1/ 3 :::::: 0. 667. 

_Ll,Jrn reKcaroHaJ!bHUii peweTJw 

L (1 - c)IGI ::::: ~ (l _ c)3 >., (.!!._ :_r " 
2

) 
GEiJ'lll, 2 dx l - :r 

0 Elnt[G],JG l2: n £=( 1-cJ,\. 

B •mcTHOCTH, npu6Jm>Ke1111oe swpa>Ke1me ,n.~51 Bep05IT1LOCT11 rH'PK0:1m.\11H 11p11 n = 6 paB110 

Q(c):::::: c - c(l - c) 3 
- 3c2(1- c) 1 

- 9c0 (1 - c)5 . 

Bepxtt5151 ou,ettKa ,nJrn nopora nepKOJl5IU,I111 na reKcarottaJih11ol1 JWWPTKe 

c, < 2(1 - VJ/ 3) ::::; 0.846. 

I'JiaBa 4 (TeopeMa 0 BHeUIHHX rpaHnu;ax KOHe'IHhIX KJiaCTepoB) 110CB5JJU,ella .uo­
Ka3aTeJJbCTBy TeopeMbl 0 ll3aHM1100.[\ll0~11la'lllOl1 Cll5I311 K.nacca KOlle•mi.,rx 110.TlllblX KJ1aCTepOll 

B llJJOCKHx 6ecKOHe•rnbIX nepno,nwrecKnx rpa¢ax 11 KJiacca nec11p51~1c15leMblX u,111c10B ua cooT­
BeTCTBy1oll\HX 11M conpH>KeHJJblX rpacpax. lhieHHO Ha:iwrne U\KOH B3aHMl!O-U.J)l03Ha•tHOii CB5l'.311 
/\1l-10 B03MO>KHOCTb IlOCTpOl!Tb, ll TpeTbPff r.rrnBe :i.11ccepTal\flll, }'T0•111enHC KOllT}'pllblX Ol\(.' llOK 11 

f!OJ1Y'll1Tb BepXHlle ou,eHKl1 noporoB nepKo:rnu,m1 c., a TaK>Ke ou,e11K11 TO'IHOCTH np116.l!l}KeHllblX 
Q:>op~!YJI ,!l,Jl51 Bep051THOCTll nepKOJ]}IL\ll11 ,u;151 11.'!0CKHX 0.J,llOPW!llblX pe1ueTOK. 

::ho yTaepm:,nem1e cpopMy.~11pyeTc5I c:re,~y1om11M 06pa30~1. 

TeopeMa 4.6. Heo6xo .. JJIMblM 11 ,IJ.OCTaTO'IHb1.u yc.wB11eM Toro , •1To6b1 J:iHK.7 1 Ha rpacpe 

(V, l]J* ), COll]JiIACeflHOM 11JJOCKUMY rpacpy M = (I r, l]J) T1111a .\103aIJK!I BblflOJIHiIJI po.rib BHe111Hei1 

rpam1r1ell KaKoro-m160 Ko11e•111oro 1oracTepa iv B ,\If. Hn.rmeTCH rro 11ecnpH.1wHeMOCTb. 

,lJ;.'151 ,IJ.OKa3aTeJlbCTBa 3TOl1 TCOpe\1bl. JJ0Tpe6osanocb /\a Tb a.'lre6pa11 qecKOC ,L\OKa3aTC.'lbCTIJO, 
B TepMnHa.\:: n.~oc1rnx 6ecKOIIe'IHblX rpacpoa, Ta1<0ro yTBep;i<.:i_e11115I. KOTopoe na"15leTc>1 a11a.no-
1·0M T0110110Pw1ecKol1 TcopeMbl )J<op,!],ana )l.Jrn HJIOCKJJX ncHpepbrn11b1x K])HBwx. B o'.rn11Y11c OT 

Teop1111 KecTe1rn, )l,J151 ,1\0KaJaTe.TibCTBa 3TOll TCOpeMbl Ill' IE\1CCTC51 B03M0n(110CTH. mrnp51M}'IO, 

BOCfl0"1b30BaTbC51 Teope~IOM /l(op,naHa, TaK KaK llOH51TJle cnp51M.'!51e:1.1ocTI1 nyn1, B OT.1W!He OT 
no1rnnrn ero caMonepece1<aeMOCT11, 11a KOTopoM 6b1.ila oc1101Ja11a Teopm1 KC'cTena, ne 5IB.15leTC5I 
-rono.1or119ecK11M llOH51THeM B JR2 . 

B 3aKJIID'leHHH .nnccepTau,m1 ccpopMy.111poaattb1 ocnOBHb1e pe3y.'lhTaTbJ npoae.nett110ro B 
pauoTe 11cc;1e,uoaatt1rn. 
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