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HayqHoro pyKoBoAI{TeIq o AIIccepTaIII{oHHoft pa6oTe Oaftsuesa

My6uugxcoua fa$oponr,rua (d{ccIeAoBaHI{e KpaeBbrx 3aAaq AJIfl

Bbrpox(AarcIquxcq Tpex- U qeTblp€xMepHblx HeKJlaccnqecKlrx

(cocrannux) crcTeM AuQQepeHUuaJIbHbIx ypaBHeHI,Iil c qacTHbIMIr

rrpolr3BoAHbrMlr nepBoro nopflAKa)>, Ha coucKaHlle yqeHoft cTeneH[r

KaHAuAaTa Qu:nrco-vtaTeMaTIIqecKl{x HayK IIo cfleqnaJIbHocTI{

1.1.3 - [nSQepeHrlr{aJrbHbre ypaBHeHufl, AnHaMuqecKI,Ie clrcreMbi t4

onrl{MaJlbHoe y[paBJreHue

Arryalruocrb reMbr r4ccneAoBaHufl,,Hayr*ofi Aracepralllzl4 @aitsuesa M.f.

<I4ccleAoBaHr4e KpaeBbrx 3aAarr An.{ BbrpoxAaloq[xct rpex- I4 rrerblpexMepHblx

HeKJraccr4qecKr4x (cocranurx) cr4creM 4ra$QepenuuarlbHblx ypaBHeHl4fi c

qacTHbIMr4 npor43BOAHbrMr4 nepBofo iloptAKa) IIo cnequ€ulbHocrl4 1.1.3 -

[n${epeHrln€rrrbHbre ypaBneHus., Ar4HaMl4qecKrre cl4creMbl vr oIITI4MaJIbHoe

yrpaBneHI{e.

Teoprzr au$Qepenrlr4€rrrbHbrx ypaBHeHl4fi cocrasHoro rrrra Ant cn) {afl AByx

H93aBI,ICI4MbIX nepeMeHHblx AOCTaTOqHO IOJIHO [OCTpOeHa B TpyAax

[Nypaera A.4., Bparona 8.H., [Nypaeea T.4., I4x freHI{KoB I4 nocJleAoBarelefi.

B pa6orax Huxoruct<oro C.M., Cnlnpuona M.M., MuxafiloBa II'f',

YcuaHoea 3.[., PaAxa6oea H.P., Eoftuarona K.X., I4cxorona C.A.,

Ky,uprnqena JI.[. 14 Ap. AocraroqHo xopotuo paspa6oraHa reopl4t

BbrpoxAarouryrxcr ypanyeuuit c qacrHbIMI4 IrpoI43BoAHbIMI{. Bupox4aroquect

ypaBHeHI4r C rracTHblMn [porI3BoAHbIMI4 BATpeqaIoTc.q B 3al.a'c,ax rasosofi

AvHaMr4Kr4, Teopvrar M€rJrbrx vzru6anvtil nonepxHocrefi BpaIrIeHI{fl , 6eeuoueuruoft

TeopI4I4 OoOrOqeK u AP.

Irlccre4onaHI4Io MHofoMepHbIX cl4creM ypanHeHufi c rIacrHbIMPI

rrpor43BoAHbrMr4 cocTaBHoro Tr4rra IlocBf,uleHo cpaBHI4TeiIbHo MeHI,IIIe pa6or'

BrtpoNAaroq?Iecf cI4cTeMbI HeKJraCCr4rIeCKOfO TL4IIA rrOqTbI He I4CCJIeAOBaHbI.

lloerouy LI3)nIeHI4e Bblpoll(Aaloqnxct HeKJlaccuqecKux cI4cTeM ypanueHltfi c



qacTHbIMI4 npOI43BOAHbrMI{ CO MHOTUMI4 He3aBI'lCI',IMbIMI4 nepeMeHHbIMI4 tBJIteTCt

orreHb aKTyzrJrbHbrM. B AuccepraIILII4 LIcciIeAoBaHbI HeKoropble KJIaccbI

BblpoxAarcIqtxct HeKraccr4rrecKl4x cl4creM ypanneHuft c qacrHblMl{

npo r'r 3BoAHbIMI4 C O MH OII4MI4 H e3 aBI'ICI4MbIMI'I I epeMeHHbI MI',I.

Xy,lxau,uclcttfi

faQypona rlo

r<nanuSnraIII4 to

<Mareuarur, uHQopMarHK, rrpenoAaBareJlb)). llocle oKoHqaHufl yukrB'epeLrrera

6un npr4Hrr [perroAaBareJreM xaQe4pu uu$oprrlatnrcra n BbItII4cJII4Tellsofi

MareMarr4xz XfV r{MeHr,r aKaAeMr4Ka F. faQypoBa, r4e pa6oraer rlo Hacrotlqee

BpeMt.

[zccepraql4oHHaf pa6ora Qaftsvresa M.f. cocrol4r I43 BBeAeHI4t, rleTblpex

rro [paKTl4rrecKoMy

coAepxalrlero 143

rJraB, 1l uaparpaQoe, BbIBoAoB, peKoMeHAa\r4[l

r4crIoJIb3oBaHI4IO pe3ynbTaToB 14 CTII4CKa nLITepaTypbI,

14CTOIIHIIKOB.

Bo BBeAeHr4r4 o6ocHoruBaercr aKTyanbuocrb reMbl AI4ccepralll4oHHoro

r4ccJreAoBaH4fl, or\euvrBaercr ypoBeHb ocBoeHl4fl upo6leusl, oOrert I'I npeAMer

vtQcrle5;oBa1v]fl, ero qenb v ga!:a'{.l4, TeopeTI4rIecKIIe OCHOBbI I{CCJIOAOBaHI'I',

HayIHat HoBr43Ha, OllpeAentrcTcr TeopeTl4rlecKafl,Ll [paKTIAqecKat 3HaqIIMOCTb.

B nepnofi rnaBe AI4coeprauI'II4 AaeTct no4po6unrfi o6sop vr anurkr3

nr{TepaTypbr, rrocBrrrleHHbre ctrcTeMaM ypanHeuuft B qacTHbIX [pOI'I3BOAH6IX

HeKJraCcr{tIeCKOIO TVTIA V BbIpOXAaIOUI4Mct ypaBueHn-rU B qacTHbIX

rrpol43BoAHrrx, 6nusKrre K [ccneAyeMoft reue.

Bo nropofi rnane <Tpexrr,repHbre BbrpoxAaloq[ect HeKJIaCCUqeCKI4e CIICTeMbI

ypaBHeHr4fi nepnoro [optAKa>> Anfl. 6oluuoro KJIacca HeKJIaccI'IqecKI'IX cllcreM

yparineuufi c .IacrHbIMI4 npoI43BoAHbIM4 nepBoro IIoptAKa TpeX He3aBI'IcI4MbIX

[epeMeHHbIX, BbIpoXAaIouII4ect Ha rpaHIal{e o6lactu, [on)^IeHbI Sopuylrt

rrpeAcTaBneHr4fl o6ulero peureHr4r. flnr paccvraTpHBaeMblx CI4CTeM yCTaHOBJIeHbI

TeopeMbl pa3peIuIIMOCTI{ KpaeBbIX 3aAaII B IIOnynpocTpaHcTBe 14 nony{eHbl

Qopruynu peIueHI,It. floxagaHa uereponocrr xpaenofi 3a aql4 Tlrl.rla 3a4atlkr

@aftszee M.f. B 2007 roAy oKoHt{I'IJI c orJII4rrIaeM

rocyAapcrseHurrft yHl,IBepclrrer I'IMeHI4 aKaAeMI'IKa E.

OIeI{I4€UIbHOCTII IIpI4KJIaAHaiI MaTeMaTI4Ka 14 rIOnyII4n



Puuasa-fzlr6epra n rpexuepuofi o6rracr,. [rrfl BbrpoxAaroq[xcr ct4creM Lr

non)n{eHa Qoplayna An-rr Haxox1aeHvfl, r4HAeKca erofi :a4avn.

B rperuefi ruase <Brrpox4aroull4ect HeKraccr4rrecKr4e cr4creMbr ypanuetmlt

rlepBoro noptAKa B npocTpaHcTBe uerrrpex He3aBr,rcr4Mbrx nepeMeHHhrx)

I4CCJIeAOBaHbI fpaHI,IrrHbIe 3aI.aqv B [onynpocTpaHcTBe pr B orpaHuueuuofi

o6lacru, Anfl uerupexuepHhlx HeKJIaccI4rIecKI{x cl4creM, B ToM rrl4cne Ant

cl{creMbl ypaBHeHl{fi c nala4ur4Ml4 qJIeHaMr4.

lna uercnaccl4rrecKofi cncreurr auSQepenur{anbHbrx ypaBHeHr4fi c'.racrHrrl4r4

npor43BoAHhrMr,r BnI.a

f tr*divU:CI,
[grads+{4-rct{1 : CI

3AeCb Orreparopbr div, grad, rot'n a 6epyrcn fro rpocrpaHcreeHHofi

nepeueHuofi k(x,y,z) U : {I{f,X) : {u- u, H/} - r4cKoMar nex:rop-$yHKrlut

non1n{eHo rrpeAcraBneHr4e Bcex peruewui,r ttz Krracca .}l|: Ct{fi+)nC1{F1},

ftl: {[r,,.il,f > 0, X: {r, y,z} Efi=J-ronyrpocrpaHcrBo, B BrAe

s{f,,n : ilt{t,ff),
{/{f,ff) : -grad c,r{t,ff) + I/(r,X),

(1)

rAe c,.r{r,X} npor43BoJrbHoe perxeHr4e BoJrHoBoro ypaB*eHtfl, a lr(r,ff}-
lpoI43BOnbHOe peueHr4e cr,rcTeMbl

fFr+l'otl/:fi,i div trr: S.

Ha ocuone 3roro rpeAoTaBneuun :r'aitAeHo pe[reHr{e {s, t/} czcreuu (1)

Knacca M, rpr4HaAnelxarrlee npu KalKAoM f > $ [pocrpaHcrBy 5'

yAoBneTBopfl rorqee Harr€urbHbrM ycJroBr{rM :

s{S,X}: sn(t}, sr{S,X} : sr(X}" U{S,X} : Uo{X}.

AHaroru.rHrre pe3ynbrarbr [onfreHbr vr Anfl 6oree o6rqefi cl4creMbl

yp aB H eH r4ft c qacrHu Mr4 rlp o r43B oAHbIMt4 Brr Aa

f ait)sr * div {,I: S,

lsurd s + G{f}Ur - rotU : S,

r43

L\



rae a[r), raKarl HerpeprlB HaA :nafi* : [S, *) SyHxqnx, qro a{S) : 0', a{t) > $

npra t ) 0, uurerpan f \ 
"*oo^rcfl., 

al4Hrerp€ul J.* ft pacxoAllrcfl'
- u a(TJ

B IIETBEPTOfi fJIABE AI'ICCEPTAUI4I4 NPCACTABNEHbI OCHOBHbIC PC3YNbTATbI

pa6oTbl, cpaBHeHlzt c pe3ynbTaTaMl{ ApyrI4X aBTopoB B tIacTHbIx cnysaflX I4

BO3MOlKHbre AarrbHeft rrll4e I4CCJIeAOBaHI4' paccMaTpnBaeMoft TeMbL

ocHoeHtre pe3ynbTaTbr AlrocepT alfllvroTpaxeHbl B BbIBOAaX n peKoMeHAaUI4flX.

Bce nonyreHHbre B ALTCCepTAL\krr4 pe3ynbTaTbl qBJI.'IIOTC.fl AOCTOBepHbIMI4 rI

HoBbrMr4. OHn nrraeror $onbruofi reoperu.Iecnlafi laHTepec I4 Aalor orpoiraHrtft BKnaA

B pa3BI{TI,Ie TeOpI4I4 HeKJIaccI4qeCKIlX CI4cTeM ypanHeHIaft C qacTHbIMI4

rrpoI43BOAHbIMI'I flepBofo rlopt.qKa.

AocrouscTBoM nr4ccepra1q17.v tBJlttoTct ytBepxAeHn.a kI TeopeMbl

OTHOCI4TeJIbHO pa3peIIII4MOOTI4 KpaeBbIX 3aAaq IJIfl. BbIpOXAaIOUIXC'

HeKraccr4rrecKnx cr4creM ypaBHeHl4fi c rIacrHbIMI'I npon3BoAHbIM[ rlepBoro

lopflAKa, a raK)Ke flBHbIe soprvlylu Ant petlreHl4t'

Bce yrnep6AeHllt I4 TeopeMbl, cQoprrayll4poBaHHble B AllccepTa\uv', a TaKxe

[on)rqeHHble SoPrr'rYlu perrleHl4ft I{CCIeAOBaHHbIX B AI4CCepraIIn[ 3a4al{'

MaTeMaTI4rIeCKr4Mr4 AOKa3aTenbcTBaM14. llOnyueuuue

uc[oJIb3oBaHbI IIpI4 nccJIeAoBAHII.Lr Apyrl4x KJIaCCOB

o6ocHosaHH crporI4MI4

pe3ynbraTbl MOryT 6ltTb

BblpolKAaloqnxct clIcTeM.

Ocnonurre pe3ynbTaTbl AI4CcepTaqllra o[y6nI4KOBaHbI B BI{Ae Ha)rrIHbIX pa6oT B

xypHarrax, peKoMeHAOBaHHbrx BAK [pI4 flpe3l4AeHre Pecny6nraKl'.I TaAXI4KI4oTaH

r4 .rIoJroXeHbI Ha MeXAyHapoAHbIX n pec1ty6nl4KaHcKllx KoH$epeHIII{flx'

[nc cepraq us, @ afisuen a My6 nHAXoHa f as op o nnqa ((tr|lacneAo B aHI4e KpaeBbIX

3aAaq [nfl BblpoxAaloqnxc{ tpdx- V rIeTbIpCxMepHbIX HeKJIaccFIecKI4X

(cocranublx) cr4creM 4r,rQQepeHIII4aJIbHbIX ypaBHeHIIfi C rIacTHbIMI4

lporr3BoAHbrMtr uepBofo rroptAKa) Ha coI4cKaHI4e r{eHof cTe[eHI4 KaHAp'IATA

(puenxo-vraTeMarr4rrecKr.rx HayK .fiBJltercs Hay{Ho-KB€IIII4SI4KaIII4oHHOfi pa6orofi, e

KOTOpOft CoAepxaTcr perueHv1, ganarr, I4MercIqI4e CyuecTBeHHOe 3HarIeHIIe AJUI

pa3BktTkIfl. Teopr4lr HeKIaccI4rIecKHX CLICTeM ypaBHeHVIit' c rIacTHbIMlI

rrpoI43Bo.{HbIMII ilepBoro IIop{AKa. lraccepraqun @airgvteBa M'f' coorBercrByer



Tpe6oBaHI4-sM llopr4ra npncy)KAeHl{t freHbIX cteneHefi, yrnepN4eHHoro

[ocraHoBJreHr4eM llpaenrerbcrBa Pecny6luK[ TapKI,IKIacraH ot 30 uroun 2021

roAa, Ns267 (n peAaKrlr{r [ocraHoBJreHhq flpanurenbcrBa Pecny6lnxz

TaAxraxncrau or 26 vrronfl. 2023 roAa, Nt295) 14 I,IHcrpytcUuu o roptAKe

o$oplaneH:afl, Ar4cceprapitr n antopesepara Alrcceprallzfi (npnrca3 rpeAceAarenfl

BAK npu flpesrAeHre PT or 27 gel<a6ps,2024 roAa, JS493) 14 peKoMeHAyerct K

3arqr.rre Ha cor4cKaHue yleuoft crerreHu KaHALIAaTa Qasnro-MareMaruqecKl4x HayK

JT
XyAxaHA,

rro c[erlr4€rrrbHocrr4 1.1.3 [uQQepeHuI4€trIbHbIe ypaBHeHrr.fl, AI4HaMIaqecKne

cr{cTeMbr I4 orITI4M€tlbHO e ylpaBJIeHLIe.

Hayturtft pyKoBoAI,IreJIb,

AoKTop Qusrar<o - vrareM arI{qecKI'IX HayR,

upoQeccop

n 2/,, 0f 2026 r.

A4pec: 735700, Pecny6nuxa TaANIaKI4craH, r.
TeneQoH : (+992) 92920227 7

E-mail:

lloanucr Eaftsaena C. sase

Haqamuux VK u CP TfY

A4pec: n57A0, Pecny6nu
T|YTIEII.
Tene(f ou : +992(3 422)2-3 8 -l I
E-mail : tsulbp@rambler.ru
( d.{ ) 05* 2026 r.

XyAxaHA,

Baftsaes C.

yt.Xa6urar,58.

Bo6oen A.X.

17 lrzrp., 4. l,


