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or3brB BEAvUIEfr OPTAHI'r3ArInU
Ha Ar.rcceprarllroHHyro pa6ory BeHapa6 Cappsr <Teopeuu o6 oileparopHblx HepaBeHcrBax B

HccJreAoB aHkrvr KpaeBbx 3a1aq v 3a1aq yrpaBnenrus, Anfr aIaQ{epeHIII{tLIIbHbrx ypaBuenufi, He

p6pe111eHHbrx orgocrrreJrbHo rrpor.r3Bo4Hoft>>, [peAcraBneHHylo Ha col{cKailne yrenofi cre[eHI'I

*u"A"Aura Quauro-MareMarr,rrrecKr,rx HayK no cnequallbHocrl{ (01.01.02 - AuQQepeHIIIraJrbHbIe

ypaBHeH nfl , 
^vilaMnqecKrle 

cIrcTeMbI n onTH MaJI bHOe y[paBJleHne>)

,{ncceprarllroHHar pa6ora Eenapa6 Cappu rocB.aIrleHa I{ccJIeAoBaHI4ro c}IcreM

selnuefiHbrx o6HrnogeHHbx araQsepeHrluzurbHbx ypanuenufi [epBoro [optAKa, Ho

pa3pemeHHbx orHocr.rreJrBHo flpor{3Bo4nofi, ilonyrleHl{ro Ant HI[x yrBepxAenuft' o

cyrqecrBoBaHur{ r,r orleHKax peneuufi, aHturorr{rrHbrx reopeMe r{anluruHa o guQQepeHuI'IaJIbHoM

HepaBeHcrBe. [nn noKa3arerrEcrBa raKr{x reopeM aBTOp pa3BI'IBaer Mero.[bl aHurv3a

oro6pax ennit, o[peAeneHnbrx Ha qacrr,rqHo yloprAoqeHHblx upocrpaHcrsax. B orJluque or

6olrruuncrBa I,IccneAo p3anutrt, B Aannofi AI{ccepraIIWI Ha MHoxecrBe gna'IeHllfi TaKIrtx

oro6paleHufi He flpeAnoJraraerc.rr 3aAaHHbrM orHorueHr{e [optAKa. 3ro [o3BoJlter pacruupl{Tb

o6lacrr [pr,rMeHeHr4.fl nor]rqeHHbrx peynbratog o6 oneparopHbrx ypaBHeHv[x. Tpa4uquoHHo

noAo6uue yrneplqeHl,Ig [pr,IMerrflJllrCb K ypaBHeHIatM C MOHOTOHHbIMIII Orreparop aMv. B

Ar,rcceprarluu xe yAnnocb rronlrqlrrb yrnep>rg entrfi, o au$r[epeHlll'IanbHbrx HepaBeHcrBax AJr'r

cr{creM ypaBHeH ult su4a

ft(t,x,*,,*,i) - 0, i = !, ...,T1,

6es upegroJrox(eHrrfl MoHoroHHocrn OyHKTI r4v f no rocJIeAHeMy aprweHry (a I4MeHHo, tbyHrulaq

f uzuepr{Ma rro t, nenpepbrBHa crrpaBa Lr MoHoroHHa Iro KalKAoft rounoHeHTe BeKTopoB x u x,

Herpepblrna no *;).

k1zytenne clrcreM auSQepeHrlr,ralrrHbrx ypaBneHutrr uepBoro [optAKa' He pa3pelrleHHblx

orHocr,rreJrbHo npolr3Bo4noft, [peAcraBJrrer reoperl,Itlecrufi u ilpllKJraAuofi I{HTepec Ilt, B To xe

BpeM[, coupsxeHo co 3Ha.II{TeJIrHETMI,I TpyAHocrflMI{. KraccFIecKI{e pe3ynbrarbl o

HenoABLDKHbD( TorrKD( MaJro etf t[erruBHbr Anr nccne.{oB a.nnr pmpellluMocrla raKl,fx lparueuufi'

Baxnue pBynbTaTbr non)^reHbr c r{c[oJrb3oBaHl{eM reoMeTpl,IqecKax MeToAOB VI TeOp}II4



oco6eguocrefi. OcnosH TaKr[x ilo.e(oAoB K r{ccJreAoBaHI,IIo AuOOepeHIII{iuIbHbrx ypaBHeHutrt, ne

pa3pe[eHHbrx orHocr,rreJrbHo crapurefi [pola3Bo4nofi, gaJro)I(eHbl A. flyaurape,

ocHoBonoJrararoulne pesynbrarbr non) IeHbI 8.I4. Apnomgonr. ConpenaeHHa.[ Teopurl

AUHaM[qeCKr.rX cl{creM, olrpeAeJrteMbrx He pa3peileHHbIMI.I OTHOCI{TeJIbHO Crapruefi

rrpolr3BoAuofi ypaBHeHvrAMH, co3AaHa 6laro4ap.u pa6orau Ax.B. Eproca, A.A. ,{aast4ona,

II. [apa, B.M. 3aramorvr*a, A.A. flutruu, A.O. PeMugoea, O. ToreHca, 8.I4. Oe4opona u AP.

aBTopoB. Pesylrrarrt etofi Teopufi r{Melor MHororIHcJIeHHrIe npunox(eHns. B alJallvI3e, reoMerpllflit,

Teopuu yflpaBnent4fl,, a raKxe B npuno]KeHufi K MexaHl{re, QusuKe, K TexHI4qecK}IM cl{creMaM.

OAnaro, 3a rpaHlrqauu srofi Teopnr eIqe ocrarorcr MHorr{e BDKHrIe Borlpocbl. OAnoft us

nau6olee aKTyrrJrrurrx npo6leu sBltlrercf,, nonfreHr{e yrBepxAennfi Tvila reopeMBl 9anlnruna

o ruaQ Q epeHIII{:IJIBHoM HepaBeHcrBe.

B uccleAoBaHrirrx pa3nruHbrx BonpocoB reopuu araQQepeHlll,IanbHbrx ypaBuenufi urpoKo

trcrroJl63yrcTcr orleHKr,r peurennfi, rroJrfraeMsle Ha ocHoBaHI,Iu yrBepxAenuft o

guQ4epeHrlr,rarrbHsx HepaBeHcrBax rvrrareopeMbr rlaururuHa. TeopeMbl o guQSepeHIIlIiuIbHbx

HepaBeHcrBax nocrpe6oBaHbr B o6rqefi TeopIau auSQepeHllliuulbnbrx, HHTerpiLJIbHEtx,

,byr*tl"oHaJrbHo-.{raQr}epenuuuurbH6rx ypaBHeHutrt, y reopl{t4 yctofi.ruBocrl4, B peIIIeHIi.v 3al.aq

ynpaBJre:glufi,Ltorrrr{Mrr3arrvrut, n npra6lrur(eHHbrx MeroAax. B groft cB.f,3l{ HaIIoMHI,IM, lITo reopeMa

o A[OOepeHrIr,ranbHoM HepaBeHcrBe flonfreHa C.A. ganrurprHblM Arq o6ocHoBaHlrt Mero.qa

upu6nuxeHHoro perueHr{Jr ar,r{QepeHrlr,rirrrrHoro }paBHeHHt c rapaHTlrpoBaHHofi ro'IHocr6ro.

flpo6lervrana paclpocrpaHeHr,r,fl TeopeMrr ganlurnna Ha piI3rI,IrIHBIe KJIaccbI ypanHenraft,

ocla6lenurc ee yclonrafi, HaxoxAeHI,IIo rpaHr{rl npr,rMeullMocrl,I TaKIlrx yrnep>rcI eilull ilocBguleHbl

MHoroqucJreHHbre lrccJreAoBaHlrr. O6sopsr peyJrbraroB Iro etoft TeMarI,IKe [peAcraBJIeHbI B p-sAe

MoHorpaSufi (r qacrHocrr,r, aBropos V. Lakshmikantham u S. Leela, R. Rabczuk, J. Szarski,

W. Walter, 3. Eexxen6a v P. Eenluana, fl,.A. Marue4ona, C. Arunpona, u C. Ar4aena)-

3HaqnreJrbHbre pe3ynbrarbr ronyluluL. Berezansky, E. Braverman, A.G. Ramm, H.B. As6elen,

A.E. Bacultena, M.A. Kpaurocelrcrnfi, H.C. Kypnenr, H.H. Hetbeaoe, A.U. flepon,

3.8. I{anror, E.A. [Iysap n Ap. aBTopBI. flpn ,qocrarorlHo nomtofi I,I3]rqeHHocrI'I

gufrQepeHrlr,raJrbHbrx HepaBencrB Anr ypaBnenuil HopManbnoro BvIAa, B nllTeparype npaKTutlecKllt

orcyrcrByror aHatrornqHbre peyJrbrarbr AIIA ypannenuft, He pffiperueHHlrx orHocLITeJIbHo

crapueft [po1r3BoAnofi. Ilpo4nnx e:nufl, s erofi o6racru cuoco6crBoBuull,I 6u pasnl'ITl'fto PflAa

Apyrrrx pa3AenoB reopuu auQ$epeHrlr,ralrbHbx lpanHenufi. Taruu o6parou, reMarlilKa

A[cceprarlnonHofi pa6oru Eenapa6 Cappsl rpeAcraBr.lerct arryalrnofi, nepcneKrlalnofi,

6esyclongo Bocrpe6osaHHofi reopuefi auQQepeHrlr.raJrrubrx ypaBueHuit, u ee rprno)I(eHI'IflMI'I.

B 4ncceprarlnu npeAnararorcs aHaJrorr,r reopeMbr r{auuruHan cB.[3aHHEIe yrBep]qeHl,lfl o

cyqecrBoBaHrrr{, orleHKax, crpyKrype MHox(ecrBa perueuuft c?IcreM aIaQQepeHIII'raJIEHbD(

ypaBgegufi nepnoro noprAKa, He pa3perueHHbrx orHocrirreJlbHo trpoll3BoAsofi. 3ru pesylBTarbl B



Al,Icceprarluu ocHoBaHbI Ha l{ccneAoB ailfin olleparopHbx ypaBHeHI'Ifi, [opox,qaeMErx

oro6pa)Keilvrauu, AeficrByroull,IMr,r r,I3 qacrr{qHo yflopflAorleHHofo npOCTpaHCTBa B npoI43BOJIbHOe

MHoxecrBo. CoorsercrByroque yrBeplr(Aennfl, 06 o[eparopHblx ypaBHeHLIfx rlpeAcraBJrtror

HecoMHeHHEIfi caMocrotreJlbgbrfi reoperl,ttlecKlrfi r,IHTepec, flBJl.nrorct cyIqecrBeHHbIM pa3BI'ITI'I€M

TeopeM o6 lpanHeHarx c yloprAorreHHo HaKprrBaIoqLrMlI oto6paxeHlatMl,I v, B ToM lIIitcJIe,

TeopeM o roqKax coBlaAeHr,rr oro6paxuauit qacrr,rqHo ynopsAorleHHbrx npocrpaHcrB,

non)rreHH6rx n pa6orax A.B. Apynonona, E.C. XyrorcKoro, C.E XyroBcKoro, T.H. Oon'remo,

A.A. flo4oupttxvna.

Ouuureu KparKo crpyKTypy r,r ocHoBHbIe rroJloxeHna Anccepralluu.

Bo sge,qenuv, otrucaHbl aKTyaJrgHocrb reMbl I,IccneAoBaHvA, AaH n]ITepar]pHblfi o6sop,

[ocraBJIeHbI IIen[ u 3aAarII{, o6ocnogauH HoBtalHa, AocroBepHocrB, TeoperurlecKuul 14

ilpaKTurrecKat 3HaqI{MocTb pe3ynbTaToB, olllrcaHbr BbIHOC}IMbIe Ha 3aIIII{Ty [OJIOXeHI',Ifl, ITOJIHOTa

141 ouy6ruirKoBaHr[r u o6uapoAoBaHl{fl Ha HayIHrx ronSepeHIII,IJrx u ceMl'IHapax.

B rnage 1 uonyreHbr ycnoBr{Jr cyrqecrBoBaHrrt rrorleHKlt peuenufi a6crparrH6rx ypaBHennfi'

c oro6paxc e1rrs6n, o[peAeneHHbrMr{ Ha qacrr{rrHo yropsAoqeHHoM llpocrpaHcrBe X. flpu sroM

o6racrs sHa.reHufi Y paccMarpr,rBaeMBD( oro6paxewvll Moxer 6rtrr nu6o anre6pau'Iecrofi

cr,rcreMofi c peQleKclrBHbrrr,r 6ranapHbrM ornorueHfieM, rur6o ilpocro MHo)KecrBoM, Ha KoropoM He

onpeAeneHo Hr,rKaKoe 6unapnoe orHorrreHrde. Ecrn na Y olpeAeneno 6unapHoe orHolueHlre,

aBTopoM pacupocrpal/le,eTcs, onpeAeneHl{e yfloptAolleHHoro HaKpbIBaHvIt', npeAnox(eHHoe u

r,rccJreAoBaHHoe A.B. ApynonoBbrM, E.C. Xyroncruu kr C.E. Xyroncrcuu B crarbtx,

orry6nurosaHHrrx n [brrraaax PAH u n Topology and its Applications s uep]IoA 2013-2016 r.r.

Eclu sa Y He o11peAeneHo 6uHapnoe orHorrreHlre, aBropoM I,IclroJlb3yerct Apyroil rIoAxoA,

rro3BoJrflrorqufi onpeAennrb rlenb nocne.qoBareJrbHbx upu6nHxenuir K HcKoMoMy peIIIeHl'Irc.

B naparpar[e 1.1 uccleAyrorcr roqKu coBrIaAeHI,Ir AByx oro6paxennfi,4eficrnytoqax I{3

rracrr,rrrHo yroprAoqeHHoro npocrpaHcrBa (X, s) B alre6paraqecKyro cucreMy (Y 'B)' rAe

orHorueHue B petfnercr{BHo. B reopeue 1.1.1 paccMarpl,IBtlrorcs oro6pzDKeHl'Ifl tlt,QrX - Y,

[epBoe r,r3 Koropbrx o6naAaer cnoficrnou, aHilrofr,rrrHblM ylopgAorleHHoMy HaKpbIBaHvIs, a

BTopoe cnoficttou, aHarIorI,IqHoM ri3oroHuocrl{. florasano, tITo flpu ecrecrBeHHLx

flpe.qrronoxeH]rnx r,r3 cyrqecrBoBaHllt oJIeMeHTa xs € X raroro, tITo lt(x) B Q(x), cneAyer

cyulecrBoBaHlre roErKu coBnaAeHufl x € X oro6pa^xreHuft {,e, yAoBnerBoptrcqeft nepaneHcrBy

x 1xs. KpoMe Toro, [oKa3aHo, qTo B MHOXeCTBe TOTIeK COBI4AeH]IJI eCTb MI{HI',IMeUIrnUfi

srer{eHr. B cnegyoqefi TeopeMe 1.2.1 paccMarpvBaercfl 3aAaqa o roqKe coBrraAeHI'It

oro6paxesufi t|,erX + Y xorAa s Y He orpeAenesu 6unapHble orHoIIIeHHg. Bil{ecro eroro

rrpeAronataercfl, qro Am oJreMeHroB x, x' e X raKax, qro x' 3 x, tlt(x') - g@) cyulecrBylor

3JreMeHTbr xr,xr' e X, yAoBnerBop*oqne coorHoruenlr.nM 'tt' 1lt 1 x', t!(ut) - Q(u). Vs

rpeAcraBJreHHbrx B naparpaQe 1 .1 yrnepxAeuufi BbrBoArrct reopeMbl o roqKax coBnaAeHIiIt,



[on]nreHHbre B rlr{rr{poBaHHgrx Bbrrrre pa6orax A.B. Apynouora, E.C. Xyroncroro, C.E.

xyroncroro, a TaKxe KJIaCCnTIeCKI{e TeopeMbl o HenoABI,DKHbtX TOIIKaX MOHOTOHHBTX

oro6paxenuft. IlpunegeHbr [pr,rMeprr oro6paxenufi, AIrfl Koropbrx AoKrcaHHbIe ytBep)KAeHI'It, B

OTJII{TII{E OT I,I3BCCTHbTX PBYNbTATOB, IIO3BOJI,SIOT YCTAHOBI'ITb CYIqECTBOBAHLIE TOIIEK COBNAAEHI{fl.

,{zuree aBTop o[peAeJurer noHtrl,Ie ycrofiuuBocrrl ToqeK coBIIaAeH]IJ{ K }I3M€H€HI'IfM

oro6paxenuft tlt, e lr BErBoAlrr ycJroBu.f, rarofi ycrofrunBocrl{. 9tor pBynbrar opI,Ir}IHarIeH, ero

nprMble aHaJror[ AipKS Ant cn)rq afr,qacrurrHo yfloptAorleHHbx npocrpaHcrB X,Y ge I'I3BecrHbI.

B naparpaQe I .2 paccuarpl'IBaerct ypaBHeHI{e

O(x, x) = i,
npg 3aAannona f G Y t curyaqilrri,KorAa HaY oflpeAenelro petfneKc]IBHoe 6uuapuoe orHolueHHe

B, oro6paxeHr,re O: X X X + Y no nepBoMy aprweHTy flBfl$ercs' yroptAoqeHHo

HaKpbrBarcrrltrM, a 1ro BTopoMy - aHTLrroHHbrM. VcraHosJIeHo cylqecrBoBaHl{e perlreHllfl x e X

TaKoro, qro x S rs, rAe 3JreMeHr xo € X y4ornerBopfler coorHorueHl{K) ! S A@s,tr0).

B uaparpaQe 1.3 paccuarpl,IBaercf, ypaBHeHI'Ie

F(x,x) = G(x,x),

nopo)KAeHHoe oro6paxenvrfrMu F, G: X x X + Y, npuueM Ha MHo)I(ecrse Y He rpeAroJraraerct

34AaHHbru 6uuapHoe orHorueHlre. 9ro ypanHeHr,re o6qero BvIAa, rlacrHblMr ctrYrMMI'I Koroporo

rBJlflrorcr ypaBHeHI,Ie HeloABr,rxnofi ToqKI,I, ypaBHeHHe roqKll coBnaAeHaf,, ypaBHeH[e c

QrarcHposaHHofi npauofi qacrbro. B rcopeue 1.2.3 nonyqeHBl ycnoBllt cylqecrBoBalJvIs. pe[reHl4t,

ero orIeHKa, TaKxe rroKa3aHo cyrqecTBoBaHHe MI{HI{MaJIbHO|O perueH}It.

filaga 2 nocgrqena r{ccneAoBaH}rro cyqecrBoBaHrll u csoficrB pelueHufi tDWxqI{oHaJIbHbrx

ra gfiQQepeHrlr,raJrLHrrx ypaBHeHufi. firasapaz6ura Ha ABa naparpatfa. B naparpaOe 2.1 AorasaHa

reopeMa o pa3per[rilMocrr{ u orleHKax peruenufi cprcreMbl HetBHbrx t[ylmquoHaJlbnrrx yparueHlafi

BfiAa h(t,x(t)) = 0 B npocrpaHcrBe LtMepr.rMrx rpynruuit, antatorlaqHarl reopeMe rlanlunaHa.

B eroft reopeMe QyHrqur h: [0,1] x Rn + Rn ro repBoMy apryMeHTy IrpeArlonaraercn

r,BMepr,rM otrt, a no KaxAofi ronanoHeHTe BTOpOTO apryr{eHTa - oAHOCTOpOHHO HelpepblsHofi.

CoorsercrBeHHo, K paccMarpuBaeMoMy ypaBHeHr,rro Ho upI{MeHLIMa JIeMMa @nruunosa o6

HgMepr4MoM au6ope. Tenr He MeHee pe3yJrbrarbr uepnofi HIaBbI rlo3BoJltror ycraHoBl{Tb

cyqecrBoBaHlre perreHlrfl, yAoBnerBoptrcqero HepaBeHcrBy u(t) < x(t) 3 v(t), rAe

r{3Mepr.rMsre Synrqvwt'u,u orBerrarcr ycnoBr{f,nr u(t) < v(t), h(t,u(t)) > 0, lt(t'v(t)) < 0.

Kponae Toro, 3Aecb noKa3aHo cyuecTBoBaHI,Ie He TOJIbKO MI{HI,IMaJIbHOTO, HO I{ HaI'IMeHBruero

cpe1u peruenufi, rpllHaAJlexalqrx orpeKy lu, vl.

Ilaparpar[ 2.2 uocBrrrleH r,r3freHr,rrc cucreM auQQepeHlll,IzrnbHbrx ypaBnenufi [epBoro

[opgAKa, Ho pa3perueuHbrx orHocI,ITeJIbHo npol,I3BoAttofi. I4ccleAoBaHI'Ie ocHoBaHo Ha

noJr1'.reHHbrx B rJraBe I pesynsrarzx o6 ypauHeHurrx c oro6paxenLrflMvl, Aefictryoql'IMl{ I'I3

qacrrirrrHo yrropffAorreHHoro upocrpancrBa B IIpotI3BoJIbHoe MHo)Kecrgo. florlrqeHbl TeopeMbl



Twra rlanluruHa o araQ$epeurllraJrbHbD( HepaBeHcrBax AJUI ctlcreM auQQepeHIIlIaJIbHbrx

ypaBHeHuit sug'a

fi(t,x,x,*,i) -0, t€[0,1], rAo fi:[0,1] xRax RnxR+R, i=L,,.,,r1.

llaparpaQ co.qepxr,rr rplr nyHrra. B nynKre 2.2.1 ron)ruIeHa reopeMa 2.2.1 - analor reopeMll

ganluruHa Arts 3aAarru Koun. A uuenHo, B rrpeAnoJloxeHl,In cylqecrBoBaHl,It AByx I,BMepI,IMbx

QyHKIuf ut,v raKurx, qro

nG) s t(t), fr(t,u(t),il(t),rir(t)) < 0, f,(t,u(t),it(t),ti(t)) > 0,

AoKtr|ago, rITo cylqecrByer peIueHI,Ie x gilaqrl Koura, [poI,I3Bo AHafr Koroporo yAoBnerBopter

HepaBeHcrny u(t) < *(t) < O(t). Tarxe ycraHoBneHo, rrro B MHox(ecrBe pemenufi cyqecrByer

Har{MeHbruee peuenr,re. Hs reopeurt2.2.1 sHseAeHbI cneAcrBufl o 3aAarle Koun Ant cKalltpHoro

ypaBHeHrM n-ro noprAKa, He pa3perrreuHoro orHocI,ITeJIbHo crapuefi rrpola3BoAnofi. B nyrrre

2.2.1 6ilasrcoe reopeMe 2.2.1 yrBepxAeulre ron)rreHo Anr repnoAl,Iqecrofi rpaenoft 3a4aqvl, a B

rryHKTe 2.2.3 - Anfl,3aAarr yrrpaBnenru npv HatIiIJIbHoM ycJloBtrfi, n nep?IoAruecKoM KpaeBoM

ycJroBlrr{. [orasarenlcrBa Bcex yrBep)KAenufr, o auQQepeHuI,IaJIbHbrx HepaBeHcrBax ocHoBaHbI

Ha reopeue I .2.3,nonytenuoft s rrase 1.

B gaKrroqeHur{ Aaercr cBoAKa ocHoBHErx pe3ynbraroB Allccepra\nv I{ HaMeqarorct [yr]I

AatrHefiur[x LrccJreAosanutrr. Anrop orMeqaer, rITo MeroAEI Lr p€ynETarBI Allccepralluu B

AalrgefiIueM IrogBonrr I{ccneAoBarb a6ctparrHrte BKJIToTIeHI{JI c oro6paxenrtflMrl,

Aeficrsyloqr,IMr,r H3 rlacrr/rqHo y[oprAoqeHHoro flpocrpaHcrBa B [poI,I3BoJIEHoe MHo)KecrBo, I{ Ha

sroft 6ase nonlrqr{Tb roopeMbr rr4na flauluna*a Anfl,.qnQQepeHIII{arIbHErx BKIIro.IeHufi.

flpegcraBJreHHbre B Alrcceprarlun Eenapa6 Cappu pe3ynbrarbl tBJltrorct HoBrIMI{,

op[n{HanlublMr,r, 3Harrr{MbrMu Ar.fl Teopuu au$QepeHql.IiulbHbrx }paBnenufa u ee upI,IJIo)KeHuft.

Bce yrBepxAennf,, AoKa:|aHbI, [poI,IJIJIIocrpI,IpoBaHbI IIpI,IMepaMI,I, ycraHoBneHa I{x cBt3E c

H3BecrH6rMH TeopeMaMrd. Pesylrrarbr Ar{ccepra\r4tr Moryr laaitru npI,IMeHeHvr,B I,IccneAoBauvllx

auQQepeHrlr{zrJrbHrD( ypanneuufi n nrcmoueunfi, 3a,qaq yfipaBneHld.n vI 3aAarl onrl{Mll3aulaur,

BeAyrrlaxcr B TaM6oscrond rocyAapcrBeHHoM yHI,IBepcI,Irere LIMeHII f .P. ,{epxarnna,

Oe4epanbHoM r,rccJreAoBareJrlcKoM rIeHTpe <I4ntfopMarrrKa v ynpaBneHlle >> Poccuficxoft

aK4AeMr,rr{ HayK, I4ncrraryre MareuarrIKI,I n Mexaru{KI,I I,IM. H.H. KpaconcKoro VpO PAH,

I,Iucruryre npo6lena yrpaBneHr,rr lrM. B.A. Tpanesnl,IKoBa PAH, Canrr-flerep6yprcronr

rocylapcrBeHHoM yHr,rBepcr{Tere, flepucrona rocyAapcrBeHHoM HaII}IoHiInbHoM

r,rccJreAoBareJrbcKoM yHr,rBepcllTere, BoponexcKoM rocyAapcrBeHHoM yHI{BepcLITere'

BopouexcKoM rocyAapcrBeHHoM neAarorl{rlecKoM yrll{Bepcl{Tere, Bl4AIauupcKoM

rocyAapcrBenuoM yHr,rBepcr,rrere ranr. A.f. n H.f. CronetoBbrx, Y4uyprcKoM rocyAapcrBeHHoM

yHI,IBepCI{TeTe, a TaIOKe npu qTeHI/M cllequanbHbrx KypCoB CTyAeHTaM u MaII'IcTpaM

MATCMATITTIECKIIIX TI CCTCCTBCHHO'HATIHbTX HATIPABJIENIIilI TIOAfOTOBK}I B TAM6OECTOT{

ro cyA ap crBeHHo M yulrBepcl{Tere I,IM eHI.I f .P. [ep)I(aBHH a.



Pesylrrarbr Alrcceprarluu B [oJrHoM BnAe cBoeBpeMeHHo ony6nuroBaHbl s 12 pa6orax, us

KoropbD( 7 pa6or orry6nuroBaHo B )rqipHilJrax r{3 repeqHt BAK (n tona qucJle tpu pa6orbl B

v3g1amwt4 BxoArrrlr{x B cr{creMbr rlr,rr}rpoBanufl, Web of Science Core Collection n Scopus, I,I ABe

pa6oru B r,r3AaHrrtr, Lrrr4eKcr{pyroilIeMcr g Web of Science Russian Science Citation Index).

Pesylrrarbr AoJro)r(eHbr Ha prAe Ha)rrHbrx routpepenqufi u ceMI{HapoB.

Aerope(fepar coorBercrByer coAepxaHr,rro Al{ccepratlw, tIoJIHo, AocroBepHo u

AocraroqHo noApo6uo orparaer Bce ocHoBHEre noJroxenvs, Aucceprarlupr. B .{ucceprallu[ tI

anroperfepare He coAep)Kr,rrcfl HeKoppeKTHbrx 3alaMcrBor,artuit, Ha Bce IacloJlb3yeMble I,IcrotIHIilKlI

AaHbr coorBeTcTByloq[e nI{TepaTypHEIe c cbIIIKI{.

K 4ucceprarlu[ I{Melorct cJIeAyIoqLIe 3aMerl aHufl,.

1. I4cnolrgyenaufi B pa6ore repMr{H ((crrcreMa guSSepeHIII,Iut"rIbHBrx yparueHufi, He

paspern€HHbrx orHocr/rreJrBHo [porr3BoAnofi ucrouofi Qy"*tl"^) He coBceM ToqeH [I He

coAep)fl,rr sceft nyxnofi nnQopua\nn.Eolee rorrHo ynorpe6Jl.nrb cJloBocoqeraHlre (cllcreMa

anQQepeHrlr,raJrbHbrx ypanueunfi nepBoro noptAKa, Ho paspeu€HHbrx orHocI,ITeJIbHo

rpou3BoAsofi ucrouofi QyHrqrau>.

2. flpegcraBJreHHbre B Alrccepraw4r4 rpr{Mepbr ,{ocraroqHo nogpo6no Hnnlocrpnpytor

noJrynreHHbre yrBepxqeHr{fl, rroKa3brBaror rrx sQQeKTI,IBHocrb B cpaBHeHLrI4 c peynbraraMl,I,

paHee nonyrreHHBrMlr Apyrr,rMlr aBTopaMr,r. Hau6onee I,IHTepecHbIMIlt rlpeAcraBJltlorct

nplrMepbr 2.2.I u2.2.2 cKirlrrpHbrx ypaBHesrafi BToporo roptAKa, AIts. KoropEx AoKa3blBaerct

cylqecrBoBaHr,re penenufi 3aAaqI,I Kouru u ycraHaBnl,IBarorct u>< oIIeHKI,I. O4Haro,

yrBep)r(AeHr/rr o AlaQ$epeHur{albHoM HepaBencrBe Int nepploAl{qecrcofi xpaenofi 3a$aqv vr

Anfr cr,rcreMbr yflpaBneHr,rr He rrpounnrccrplrpoBaHbl rIpI,IMepaMI,I. Anropy cJIeAoBaJIo

BKTIOTTUTB B AI{CCepTaIIruO TaKHe [pI,IMepbI.

3, I4cuolrgyercr oAr,rH crrMBoJr B n Ats,6unapHoro ornollremvs, Ha MHoxecrBe Y (s uepeofi

mane), rr Anfl, r,BMepr.rMofi Qynrt!frfr, yAoBnerBopflIolqeft QylmqroHanbnoMy HepaBeHcrBy

(ro nropoft rnase B reopeMax 2.1.1 u 2.L.2), a 3areM v Am a6comorHo HenpeprtnHofi

Qyn*q"", yAoBJrerBoprrcqefi auQ QepeHrlr{iubuoMy HepaBeHcrBy (crp. 80, 8 I ).

4. He onpeAeJreHbr tfynrcqrau frt, i - L,...,n (crrr. BneAeHHe, crp.23),He yKa3aHo lrx Aeftcrsue.

IlrA 6olrruefi ToqHocrl{ r,r3JroxeHI,IrI cneAoBano raKxe npI4BecrLI ycnoBHJI, KoropblM

yAoBnerBoptror etH QyHru1un.

5. I4Meerc.s cneAyrolque oneqarKn B t[opnaynax:

crpaHl{qa 4, crpora l0 cHI{3y: x e x cneAyer 3aMeHI,Irb Ha x e X;

crpaHr,rqa 58, crpoKa 12 caepxy, B Bbrnourofi Qopnryle nepeflyraHbl cI,IMBonbI;

crpaHr,rqa77, crpoKa 6 ceepxy, w = Nn(w,u) neo6xoAl,IMo I,IcilpaBI,Iru Ha 0 = N1(w,v).



CAelannbre 3aMeqanut, r,rMeror peKoMeuAarenbHbrfi nu6o peAaKlllaonnufi xapaKTep, oHlt

He cHr/DKaKrr BbrcoKyro orIeHKy non)rreHHbrx peynbraros, o6ulee 6laronpl{f,THoe B[eqarJIeHI'Ie o

Ar.rccepralluosnoft pa6ote Eenapa6 Cappu.

,{raccepra4ufl, [peAcraBJlter co6ofi 3aKoHqeHnoe HayqHoe I,IccJIeAoBaHI'Ie, BbIloJIHeHHoe

Ha aKryalrbnFo TeMy, B KoropoM noJryruIeHbI BaxHbIe pe3yngrarEl IIo reopllfi guSQepeHIII{tuIbHbIx

ypanHeuufi. C.rnraerd, rrro Alrcceprarlr.rf, Beuapa6 CappsI <<Teopenau o6 oueparopHblx

HepaBeHcrBzx B r,rccneAoBaHr,ru KpaeBbrx 3a.uaq fi 3a1arl yflpaBne:nnfr, AItfl araQSepeHIII'I&rIbHbx

ypannenufi, He p6perueHHbrx orHocr{TerrrHo npon3BoAnofi>> coorBercrByer rpe6ouauurn't

<<ffolox e1ufr, o uprlclDrq envtn ) reHbrr( crenenefi>>, yrnepxAeHHoro fIocranoBJIeHHeM

IlpanureJrbcrBa Poccuficrofi Oelepaqrn or 24 ceHrr6pr 2013 r., N 842, rryeAs.tlBnteMbrx K

.qucceprall14tM Ha cogcKanlre yteHofi cretteul,I KaHAI,I,{ara H&YK, aBTop 3acJryxl'IBaer

ilpprcp11AeHr{r yreuofi creneHr{ KaHAr,rAara Qr,rauKo-MareMarl{qecKl{x HayK Iro cneql4zLJlbHocrH

0l .01 .02 AuooepeHrlr,raJrbHbre ypaBHeHur, Ar,rHaMrqecKr{e c?IcreMEI vt oIITI'IMaJIEHOC

ynpaBJIeHI{e.

O6rrs cocraBJreH AoKTopoM SnsHro-MareMarlrqecKnx nafK, npoQeccopoM, BOAyIIILTM

HayqHbrM corpyAHr{KoM OI4II I4)/ PAH KapausuHblM [rr,rratpnenr lOpreuryleM.

OrgHs Ha Ar{cceprarlurc u aBTopei[epar paccMorpeHbl I{ ogo6penbl Ha ceMI,IHape orAela 55

<ynpanneHue po6oro-rexHr.rqecKr{Mr{ ycrpoficrBaMl{)) OI4II I4y PAH (npororon Ng 1 or <Q>

Mapra 2022ro4a).

Kapauaun [nrnrpnfi IOPreBlrtI,

AoKTop Qusuro-MareMarl,IqecKl{x HaYK,

ue4yu1ufi nayturtfi corpyAHI.IK orAena 55 OI4II I'II/ PAH

llolnoe HaHMeHOBaHrre opraHl,l3arlnll: oeAepalbHoe focyAapcrBeHHoe ]rqpex,qeHHe

<Oe4epansnufi uccJreAosaremcKuft rIeHTp <I4nrfopMarl{Ka rr yIIpaBneHI{e )) Poceuftcrofi

aKaAeMI,II,I Hay0)

Aapec: I19333, Mocrna, Basurosa, p,.44, ropn. 2

TerreQon: +7 499 135-62-60

Caftr opraHrr3allnu : http ://www.frccsc.ru
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