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o$llqnaribHoro orIrIoHeHTa o Ar4cceprarlr.roHHoit pa6ore t{opuran6ueeoft Mafipair,a
r{opuraH6r{eBHbl Ha reMy <<Heroroprre AByMepHbre cr4HfyJrsrpHbre i4nTef-

paJIbHbIe oneparopbl c .{6rHrr\,{x xapaKTepr4crtrrKaMr4)>) rrpeAcraBJreHHyro Ha

coI4cKaHI{e yvdHoft creIIeHI4 KaHAIzAara $rzsaxo-trareMarr4rrecKr4x HayK rro

clel{}IaJrbHocrl4 01.01.01 - BeulecreenHuft, KoMrrJreKcHtift ra Syuxqrzosansntrft
AHAJII43

1. AxryaJrbuocrr za6paHnofi TeMbr.

..{uccepraqmoHHafl pa6ora nocBrrrrleHa AByMepHbrM cr4HryJrapHbrM

r{HTefpaJIbHbIM ypaBHeHI4fIM rro ofpaHur{esHofi o6nacwt, Koropbre

paccMarpr4Barorcfl B BecoBbrx le6eroBbrx [pocrpaHcrBax $ynrquft.
feyl,lepnue I4HTefpaJIbHbIe ypaBHeHr4rr, coAepx<aqrre crrHryJrfrpHbre

r4HTefparTbHbre oileparopbr rr4[a Mrxluua Kanl4epoHa 3llrir,lyH4a

Bcrper{arorcs Bo MHofI4x 3aAar{ax reopr{r{ o6o6u16nnlrx aHarurr.rqecKax

Synr<qraft IL.H. Bexya, reopl4r4 KBa3r4KoH$opnaurrx oro6puNevufr. II.
Arrr$opca, M. UIaS$epa, reoprrr4 4rz$$epeHrlr4aJrbHbrx ypaeHenzft c
qacrHbrMr4 rpor{3BoAHbrMr4 B. EoxpcKofo, A.A. ,[,>r<ypaeea, B.H. MoHaxona,

H.I. BaczlencKoro 14 Apyrl{e. Bnepesre raKr4e ypaBueHr4rr paccMarpr{BaJr

W.H. Bexya MeroAoM cx(IrMaloqux oro6puxeurzft. A.A. !3r<ypaee r4ccJieAoBaJT

AByMepHbIe cI4HfyJIspHbIe I4HTefpaJrbHbre ypaBHeHr4J{ B rpOCTpaHcTBax

Le(D),2

o6o6n16HbIX anaJll4Tt4r{ecKilx $yuxqrzft. I4.I4. Korr,rsx rpzMeHZJr rrpr r4syrreHi4r4

AByMepHbrx ypaBHenuft B rpocrpaHcrBax Lo(D), 1 ( p < oo MeroAbr reopr4ir

6anaxoebrx a.rrre6p.

Paspa6oranHas P.B. Aylyvanofi L, - reopua, 1 < p < oo, MHofoMepHbrx

cr4Hfy;rflpHbrx rrHTerpaJrbHbrx ypanueHzfi

4aeir Bo3MolKHocrb cBecrr{ raccJlenoBaHr4e

coAepx<au{rrx cr4HfyJrr{pHbre onepaTopL,r K

Ha unoroo6pa3vflx c KpaeM

Hdrepoeux ceoficre ypanuenuft,

$axropusar{}rrr coorBercrByrorqr4x

paIII4oHaJIbHbIX lrarpuq-$yuxquft, a roqHee K Haxox{AeHr{Io r4x rracrHbrx

IrHAeKcoB. llp, SToM npeAcraBJirler r4HTepec ycraHoBrrrb xpra:repiaft

H6reponocru paccMarpl4BaeMoro AByMepHofo cr{Hry.,T-trpHoro r4HTerpaJlbHoro

ypaBHeHr4fr B Br{Ae rrBHbrx ycnonvtit Ha ero xos$SllqueHTbr.



f,n5- rur4poKoro KJracca I4HTerpaJIbHbIX ypaeneHuit 3To IIpoAeJIaHo B

pa6oTax l. flpr<auru6exoea, K.X. Eoftrr,raroBa I{ l. flpr<anru6eKosa' flpn 3ToM

yKa3aHHbIe cI4HryJIflpHbIe uIHTefpaJIbHbIe onepaTopbl' KaK IIpaBI4JIO' I/j[.[eIIId

XapaKTep vIcTI KI4 oAI4HaKoBofo [opfl4xa. B Al{ccepTaqraz M'rI' gopuran6uesof,I'

lrccJreAyroTcrr Borrpocbr ndreponocrz 14. B6Ir{I4CJIeHI45I $oprvryl I{HAeKCOB

HeKoTopbIX KJIaccoB AByMepHbIX ?IHTefpaJIbHbIX OnepaTopoB c '{6tHlrN{I'1

XapaKTepuCTI4KaMI4 paS;1ur{HO1O 11OpgAKa IIO OrpaHI4r{eHHOfi o6laC1u 'I
cJreAOBaTeJIbHo TeMa Al4ccepTa;q/'im nBJIfleTcfl aKTyaJIbHoft '

2. Cteneur O6OcHosaHHoCTIlI HayrIHbIx IIOJIox(eHI1i\ BbIBOASB vr

p eKoMeH Aa'r\r4ut, c$ op vryrurp oB aHHbrx B Ar4 C CepTarlr4r4'

Bce teopeMbl, BbIBoAbI, HayrIHbIe

$opiinylt,t rIoJIHocrblo

3. !,ocroBepHocTb rd HoBtr3Ha IIOJIyTIeHHbIX pe3yJIbTaToB.

flo.nyvenHbre pe3yJrbTaTbr flBJrflrorcs HOBbIMI4 III AOIOJIHflIOT IIICCJIeAOBaHI4S

A. Ax.ypaeBa, B.C. BznorpaAoBa, H.JI. BaculeecKoro, H.H. Koruarca, P.B.

!,y4yuanbl, f. !,x<aurz6eKoBa.

C;re4yrorque p e3yJlbrarbi fl B Jlslorct{ Ho BE'IMI{ :

o f;ta HeKOTOpbrx KJraccoB AByMepHbrx cI4HryJIflpHbIX I4HTerpaJIbHbIX

orrepaTopoB c .rarHofi xapaKTepucrvxofit pa3HOrO nopsAKa IIo

orpaHlrqegHofi o6.nacru B Ie6efoBoM IIpOCTpaHcTBe c BSCOM [OIyrIeHbI

S$SexrraBHbIe neo6xo4uulte 14 AocTaTor{HbIe ycJIoBI4s HeTepoBocrII r1

soprvrylst AJII rIOAC'{6ra I'IHAeKCa.

llocrpoeua HoTepoBas Teop?rs HeKoTopbIX KJIaCCOB Ct4 CTeM IAHTef paJIbHbIX

ypaBHeHnft, coAep)Karqux AByMepHbIe cI4HfyJIspHbIe onepaTopbl tlo

ofpaHl4rreHHofi o6lacru I4 orleparopsl EepfMaHa'

4. TeopernqecKafl vr

pe3yJrbraroB.

OcnoeHtre pe3yJlbrarbl

I4MCIOT BAX(HOC 3HAI{CHilE

oITeparopHbIMI4 MeTOAaMI4 -

[pal(Tl4rrecKafl 3HarIr4MOCTb rloJlyrreHHbrx

Ar{ccepraql4l4 HOCflT Teoperilr{ecxuf't. xapaKTep 14

trJrfl 4atsuefiurero pa3BI4TIltr reop?Il4 AByMepHF'rx

rroJlo)KeH:1.fl. tr peKoMeHAAT\mV, a TaK)Ke

o6ocrroeautt MeroAaMI4 cuTHfyJIspHbIXIIoIyrreHHbIe

ypaeueHuft,



cr4HryJIxpHbIX I4HTefpaJIbHbIX ypaBHeHl4ft. OHIa naoryr Hafiru [pIlMeHeHI4e B

TeOpI{I{ I4HTerpaJIbHbIX ypaBHeHl{ft, TeOpI4I4 IZHefiHbIx oilepaTopoB' TeopI4I4

ypaBHeHl4ft lrarevrau4qecKofi $uaur<ra.

5. oqe11Ka coAepx(aHmfl Ar{ccepTar\vrv\ ei! saneprueHgocTb.

Pa6ora cocror4T r43 BBeAe:nutr 14 rrrecrl4 pa3AeJIoB. Bo neeAe]F,L&r npr{BoAl{Tctr

o6ocnonaHl4e aKTyaJIbHocTIl z36paHHoft reurt Al4ccepTaqrzra, $opMyJl7pyloTcfl

OCuOnnste qe,II4 pa6OTbI vI 2ISIIATAIOTS:I noflyr{eHHble aBTOpOM pe3yJIbTaTbI'

pas4e.n 1 Hoci4T BcrroMorareJrbHblft xapaKTep. B ntjivr orII4caHbI

r4crroJrb3yeMbre B pa6ore npocTpaHcTBa $yuxqrzft lr [pI4BoAqTcs OcHoBHbIe

ngHflTt4fl u $axrsr TeOpuI4 udtepoettx OnepaTopoB B 6auaxOnlrx

rrpocTpaHCTBaX.

B pae4e Jrgix 2-4 r43yrrarorcs rpex r4 rrerblpttxxovtnoueHTHble AByMepHbIe

Cr{HryJIfipHbIe I4HTerpaJIbHbIe OilepaTopbl C '{eTHbIMIa XapaKTepI4CTI4KaMI4

pa3Horo [opsAKa IIo ofpaHl4rreHHofi O6lactn'

B reopeMax 2.L., 3.2', 4.I' AoKaBaHbI eS$ercrraBHble

V AocTaToqHbIe ycIIoBI4fl. HeTepoBocTIl paccMaTpI{BaeMbIX

Heo6xoAl4Mble

oneparopoB B

re6erostrx ilpocrpaucrBax c BecoM r4 iloryr{eHbl OopMyJIbI AJI5{ Bblr{I4creHus

LIHAeKCa.

B reopenle 5.1_ pa3AeJra 5 Arfl r{erblpbxrolutnoHeHTHoro cl4HryJlflpHofo

r4HTefpaJlbHofo ypaBHeHI4r{ C OneparopaMlr sn U s* u^gu

(Af)(r) - a(z)f (z) +bQ)i@ + c(z)(s"f)(') + d(z)(s*f)(') - g(')

HaftneHbr Heo6xo4uMbre r4 Aocraror{Hble ycJIoBI4fl HeTepoBocrla I4 AaHa $opruyla

AJr.f, Bbrrr r4cJre1vrfl r4HAeKca. VxasaHHble pe3yJlbrarbl o6o6ularor noJiyr{eHHble

paHee pesyJlbrarsi f. f,,x<aHna6eKoBa Ha cryr{am n t' m'

B pas4e"ne 6 r43yqaercrr HeKoroprrft x.nacc cl4creM I4HTerpaJIbHbIX ypaBHe-

nraft, Co4epx(aull4x cyMMy AByMepHbIX CI4HfyJIsIpHbIX OlepaTopoe S- I4 onepaTo-

pa BepruaHa rro orpaHur{enHoft oAHocBa3noft o6nacrr4 D c rJIaAKoft rpaHuqeft

noryr{eHHble pe3yJlbrarbl B'C.

pa6orbl 8.1\4. Bulruaria vr f.

f. B reopeMe 6.1 l,lero4orrn Saxropl43ar{trl4 I4cxoAHofo oreparopa rocrpoeHa

HeropoBafl Teop?rJ{ paccMarpr4BaeMoft cl4creMbl I4HTerpaJIbHbIX ypanHeuuft u

BbIIII4CJICH I4HACKC CZCTCMbI.

Srrz pe3yJlbrarbl o6o6rqaror paHee

Bunorpa4ona, a raK)Ke pe3yJlbrarbi



!,x<auru6eKoBa.

!,nccepraqrzn M. r{. 9opuraH 6uer,of,i' flBJirlercsl caMocrogterlHoft, 3aBeprlreH-

Hoft HayvHoft xearn$iaNaqraonHoft pa6orofi '

6. !,ocrollHcTBa Vr HeAOCTaTKm B coAepx<aHvuM O$OprvureHvIU

AIIccepTaqI,IuBJIIirfr:tsLvIeoTMeIIeHHbIx'HeAocTaTKoBHaKaIIecTBe
ficcJIeAOBaHr4g.

. Ao crouu cTBo M Ar4CCep Taqr,rII s B JI'IIOTCfl CJIeAyIOqI4e pe3yJIbTaTbI :

o B re6eroeHx [pocrpaHcrBax c BecoM floryr{eHbl e$$exuaBHbIe

neo6xonuutre v AocTaTorrHbre ycJroBl4si Uereporocru u $op\'rylst nilt|

no4c.r6ra r4HAeKCa HeKOTOpbIX KJIaCCOB AByMepHbIX CI4HfyJIflpHbIX

r4HTerpaJIbHbIX olepaTopOe c'{6rHOft xapaNTepugT?IKofi no orpaHur{euHOft

o6"nacrn.

o flocrpoesa HdrepoBag Teopus{ HeKoTopbIX KJIaccoB cI{cTeM IIHTeTpaJIE'HbIX

ypanueuufi, coAepx{aql4x AByMepHbIe cI4HryJIgpHbIe orepaTopbl 14

oleparoptt BepnulaHa Iro orpauraueHnofi o6;racru'

B qe.irorrn anrope$epaT tr AT4CCepTaIII4OHHaZ pa6ora o$oprtn"teHbl fpaMoTHO'

Izlueercs HecKoJIbKo sa\'Ie'1aHl4ft :

1. B 4raccepTaqr,rrr oAr,rHaKOBO O6OSUa.{aroTcfl pa3Hble o6'lexrlt: HaIIpI4Mep

Ha crp. 22 soprr,ryna 2.1 u Ha crp. 36 $oprr,ryla 3.1 pasuble onepaTopbl

o6osHa.{alorcfl oAHI4M cutueoro\'{ A'

2. ILccneAOBaHI4e paccMaTpIaBaeMbIX B AIlccepTaIII4Il orepaTopoB npoBo4flTcfl'

B BecoBoM rpocrPaHcrBe IIB-r1r(D),I

IIoJIyqeHHbIXpe3yJIbTaToBHecoBceM'{cHo,3aBI{cflTJII{oHI4oTIIoKa3aTeJIg

Beca B wnu He 3aBl4csr?

3. B saN{er{aHr4r4 1 Ua Crp. 82 CKaSaHO: "BVlecro HenpepbIBHOCTI4 Marpl4q-

$yur<qzft c(z),d"(z) kr 5(r) e D Aocraror{Ho norpe6oears, '{ro6rt I4x

SJIeMeHTbr 6snwr{3Mepi4MbrM\1 OfpaHL{qeHHbIMI{ $ynxqraxMl4'... "' Ecln se

rpe6oearb HerrpepbrBHocrb yKasarlHbrx sJIeMeHTOB, TO He qcHo I]oIIeMy 3TO

He BJIIaIeT Ha [oIyrreHHble pe3yJllrarli?

o:rtueruu, qro yKasaHHbre 3aMeqaHr4fl He BJII4flIOT Ha o6rqyrc TIOJIOIKI',ITeJIbHyIO

oqeuKy pa6orsr.



7. CoorsercrBrre

AzccepTarlrrkt.

anrope$epara ocHoBHoMy coAep)KaHr{ro

Aerope$epar coorBercrByer rpe6oeanuxrt BAK MOH PO rIoJiHo 14

[paBr4JrbHo orpax<aer ocHoBHbre [oJrox(eHufl. nvcceprartrr4oHHoft pa6orlr.

8. CooreercrBule Arrcceprarlrrm u

IOCT.
anrope$epara rpe6onaHur

O$opLa"rrenr4e crpyKTypHbrx sJIeMeHToB Arrccepraldlrll u aerope$epara

coorBercrByer rpe6onaHualur |OCT P7.0.11-2011. B crII4cKe Jllrreparypbl

6u6nuorpa$z.recxr{e 3anr{crl coorBercrByror rpe6onanzgu fOCT n no"unoft

Mepe.

9. 3ax.nro.reHrire o coorBercrBlru Arrccepra\uv KprITeplIsM

ycraHoBJreHnbrM <<flolo>xenvts. o [pmcy)KAeHmm yvilnrrx creueHefi>>

rro nynr(ravr 10,1L, w L4:

fuccepraqna t{opruan6ueeoft M.5. coorBercrByer BceM Kprrrepl4rlM,

ycraHoBJrenHbrM <,flo.rro>r<eHr4eM o nopsAKe [pr4cy>KAeH:r^fl. yvtiuux creneneft>>

rro rryHKrau 10, lI u 14:

(n.10): fr,rcceprartrr{ff HarirrcaHa aBTopoM caMocrosreJlbHo, o6"ta4aer

BHyTpeHHlrM eAT4HCTBOM COAepX(r4T HOBbre Hayr{Hbre pe3yJrbTaTbr r4 rioJrox(eHr4s

B Teopr4rr crzHryJlflpHbrx r4HTefpaJibHbrx ypanueHzfi, BbrAB?rraeMbre AIrn

ny6rruvHoft Barr{uTTbr, rr cBilAereJibcrByror o rr4r{HoM BKJraAe aBTopa

Ardcceprar{r4rr B Teopzrc cr4HryJrrrpHbrx r4HTerpaJrbHbrx ypaBHenzft. llolyr{eHHbre

aBTopoM pe3yJlbrarbr Moryr 6um r4c[oJrb3oBaHbr nprl per[eHr4rr AocrarorrHo

rrrr4poKofo KJracca cr4HfyJrJrpHbrx raHTef paJrbHbrx ypaBHenufi .

(n.11): OcHosusre HayrrHbre pe3yJrbrarbr ony6ruroBaHbr B 8 HayrrHbrx

pa6orax, B ToM r{[cre B qerbrpex rl3AaHr,rflx r{B neperrHrr BAK Poccun.

(n.14): Heo6xoAr4Mbre ccbrJrK?r Ha aBTopoB rr r4crorrnr4Kr{ 3ar4McrBoBaHzrr

MaTepr4aJroB B Ar{cceprar{r{u r4Merorcrr.

fuccepraqurx 9opuraH6weeofi Mafiparr,r t{opurau6r4eBHbr Ha cor{cKaHrde

y.ri:uoft crerreHr4 KaHAr{Aara $rasuxo-MareMarr4r{ecKr4x HayK irBJlriercrr HayrrHo-

xearia$ui<aquoHrioft pa6oroft, B xoroporZ coAep)Karc.a pe[reur4rr saAaq,

I4MeIOqUX CyUIeCTBeHHOe 3Har{eHI4e AJIS TeOpr4:'- Cr4Hrylr.flpHbrx r4HTefpaJrbHbrx



ypaBHeHl4ft' u rloJlHocrbro cooTBercrByer rpe6oBaHrrflM n.g flolox<eHut
o nopr{AKe npI4cy)KAenr4tr yveeHtx creueHeit, a eti aBTop 3acJry}KrdBaer

npI4cy)KAeHI4J{ efr. y'tiiHoft creleHl4 KaHAr{Aara $raauxo-MareMarr{qecKr,rx
HayK IIo cnel{I4aJlbHocrl4 01.01.01 BeqecreeHusrft, KoMr]JreKcHulZ lr

$ynxqr,ronaltHrrft anaJrr43.

O$nqnanurrrft o[rroueHT:
KaHAr{Aar $raslrxo- MareMarkr rrecKrdx HayK,
ro creqrraJrbHocrz 01.01.01 - BeuqecrneHnuft,
KoMrrJreKcnsrft u SynxqrroHaJrbnrrfi aHaJrrr3,

AorrIeHT, 3aBeAyroqr{fi xa$e4poft a.rrre6prr z
BblrrrrcJrmraJrbHoft nrarevr arurKvr,

Xy4xcanAcKoro rocyAapcrBenHoro
yHr{BepcmTeTa r4MeHr4 aKaAeMIIKa

flo4nracs K:TyxJrreBa 3aBepflIo . rfr
.Flava.lrsHrlK oK Xfy 
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f/ --. IAoHTaKTHarr r4 HlpopMarlr4rr :

Xy4x<an4 cxvri.t f ocyAap cre eH usrft yHrzBep cr4Ter rrM . B . fa$ypoe a,
735700, Ta4x<zxzcraH, r. Xy4x<aHA, npoes4 MaeroH6exona, 1.
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