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BeAyrrlefi opranv3ar\wu Ha Aucceprarlnro HryeH BaH JIos

<<Mero4bl HarIpaBJUIIoqvxv orpaHnrrrdBaroruux QyHrrlnfi r4ux [pr,rJroxeHvrs.

K HeKoropblM 3aAaqaM Al{$QepeHrlraaJrbHbrx ypaBHenuft kr BKrroqettuir>>,

rIpeAcraBJIeHHyro Ha cokIcKaHlre yrenofi crerreHra AoKTopa Qusuro-
MareMarrqecKl,Ix HayK rlo crellu€rJrbHocrra 01.01.02 - ArdQ$epeHqlr€rJrbHbre

yp aB H e IIvIs, AvIJ.aI[{urr e c KLI e c Lr cTe M bI u o rrTr4M aJrb H o e yIIp aB Jr e HLI e

,{ucceprarlr4fl, HryeH BaH JIo.s ilocBsrrleHa pasBvrrtrro Mero Aa HanpaBnfforqrx

$ynrqzfi IE ueroAa orpaHlarluBarcIqrax SyHrrlufi rccneA oBa:nkrfl. AHS 0 epeHrlnalrbnbrx

ypaBHenufi, pI BKJlroue:rluit, [onfleHraro Ha ocHoBe gTrrx MeroAoB HoBbrx pe3yJrbraroB

o ceoficTBax MHo)KecrBa pelreHl{fi Au$$epeHrlrr€urbHbrx ypaBHeuuit pr BKirro.reHufi, o
pa3peurl{Mocrll KpaeBbIX 3aAarr c pa3rraqHbrMra KpaeBbrMH ycJroBr4 fllr;ur. K
Heo6xoALIMocrI4 TaKoro poAa I4ccneAoeaHr.rfi [pr{BoAf,T MHoroqr4cJreHHbre ga1a-rrvr

Teopufi ylpaBJrenvfl, pI oTITLIM€IJIbHoro ynpaBJreuus, Teopur,r AuQ$epeHrlr,rarrbHbrx Elp,
T eopuv B apraarlkr oHHbrx Hep aBeHcTB.

Teopnn AI40+epeHIIHarIbHbIX BKmoqenwft rocBflrrleHa MHofoqucJreHHa,fl

HarrHa-{ JrLrTepaTypa. 3$$ercu{BHhre MeroAbr HccJreAoBaHra.fl vr BaxrHhre

Teoperl{qecKl4e pe3yJlbraTbr o BKJrroqeHraflx rroJrfreHbr B pa6orax A.B. ApyrroHoBa,
IO.f. EopucoBkrqa, A.VI. BynraroBa, E.A. felruaHa, M.VL KaueHcKoro, B.f.
3urIaHa, A.A. Muumvlca) B.B. O6yxoncKoFo, E.C. flonosutrrKrrHa, A.A.
TolcroHoroBa, A.@. @HrunroBa, J.-P. Aubin, A. Cellina, H. Frankowska, K.
Deimling, C. Castaing, T. Pruszko, E. Tarafdar, S.K. Teo, L. G6rniewicz, A. Granas,
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W'. Kryszewski, D. Gabor, P. Nistri, S. Hu, N.P. Papageorgiou, P. Zecca. MeroA

HarpaBJr.rrcuryrx SyHrr{ufi Bo3Hr{K n pa6orax M.A. KpacHoceJlbcKoro, A.VL llepona,

KaK o6o6qeHlre QyHrquz JhnyHona Arrfl, LrccJreAoBaHLIrI repuoArrlecKl4x u roqrn

repgoAprrrecKnx perueuufi Arr$OepeHrlpraJrbHbrx ypaBHenvrfI. [ns IaccJIeAoBaH.Hfl,

Ar4 0 Q ep eHIILI aJIbHbIx ypaBHe:nuir Broporo noptAKa J. Mawhin rpeAJIortlIJI

o6o6rqeHue MeroAa HarpaBJrrroulprx QyHrrIHfi - MeToA orpaHuql,IBaroulnx $yHrllufi.
Mero4sr HanpaBJrrroulrdx vr olpaHHqLIBaIouII4x Synrqufi eSSertLIBHhI B

r4ccJreAoBaHprr{ [epr4oAr,rqecKax peurenufi, KpaeBbIX galiatr., PsAa BonpocoB

KarrecrseHHofi Teopuu AprQQepegrllralrbHbrx ypaBHeuuit.. Ho orLI Mero.{br paHee He

rrpnMeHrrJrlrcb K AerQ$epeHrluzurbHbrM ypaBHeHr4rM LI BKJIroqeHIdflM c HeJIoK€tlIbHbIMpI

HaqrurbHbrMr{ ycJroBr{ flvtk\ K Ar{QQepeHrIr{aJrbHbIM ypaBHeHHtM Lr BKrIoqeHLIflM B

6ecxoHerrHoMepHbrx npocrpaHcrBax, K npo6nenae cyqecrBoBaHl,Ifl [epuoAI,IqecKHX

peuleuufi BKrroqenwft c HeJrlrHefiHsrnnn Spe4roJrbMoBblMr oro6paNeHvrflMvr vr vx

6z$ypraUrrrM. flepeuncJreHHbr e 3a1a'.il,I noApo6no pl3f{eHbr B Aprcceprar\vrvr.

Tenna ArrcceprarluoHuofi pa6out .lBJlflercr aKTyaJIrHoft, paccMarpuBaeMble B

Ar{cceprarryrvr npo6neurr [peAcraBr.alor He roJIbKo uHTepec Anfl TeopI{I,I

AE$SepeHrILraJrbHbrx ypaBHenufi. kr BKJrroqenuir vt cMe)KHbIX pa3AeJIoB MareMarLrKvr

(ayanuza, Teopura y[paBJrenr4fl.,3aAaq onrI,IMpIgaWu vr AP.), Ho rarcKe BaxHbI ArIfl

rrpunox ertuit n Qnenre, 6raoJIofI{I{, gKoHoMLIKe.

B Ar.rcceprapkr paccMarplrBarorcfl cJleAyroIque ocHoBHbIe reoperl{rlecKl{e

npo6reMbl:

a) rpunoxenlre MeroAa HanpaBJr.flrorrlr{x $yurqufi K I{3yqeHLIro ALI$SepeHIILIaJIbHbIx
v

BKTIOqEIJNVT o6o6ueHHbIM [epLroAI4qecKI,IM yCJIOBHeM, rIpHMeHeH'Idfl.

[oJrfreHHbIX pe3yJlbraroB B TeopuI,I ArIS $epeHIInEUIbHbIX Hrp ;

b) cLrcreMarr4rrecKoe rrprrJroxeHr{e MeroAa HarlpaBn.flrolrll4x Qynrqufi K Ll3f{eHuro

3a4a'.ru 6u$yprapr4 c MHoroMepHbrM [apaMerpoM I,I npIaMeHeHI4e IIoiIfreHHbIX

p$yJrbraroB K r{ccJreAoBaHlrro 6v$yprar\lztkr ceueftcrBa repI4oAHr{ecKHX

TpaeKTopr4r4 ynpaBJIffeMbIX cucTeM vt

HepaBeHcrB;

ALrS 0 epeHIIIdaJIbHo-BapEaIIHoHHbrx

c) pacrpocrpaHeHlre MeroAa HanpaBnflrollll4x SyHrcIIufi Ha AI,IS$epeHIInanbHbIe

BKJnoqe :gikrs. s 6 e cKoHerrHoMep HoM rulr6 eproBoM rlp o crp aHcrBe ;



d) rpplJloxenv:fl. MeroAa HanpaBJrflrorrlux Synrqnfi K Lr3yrreHr{ro sa1a-.rn

cylqecrBoBaHurl reprloAnqecKprx rpaeKTopraft v saplav;u 6nSypxarlnr4 ceueficrBa
[eppIoALIqecKI,IX TpaeKTOpUit ynpaBJr.fleMbrx crrcreM, o[plcbrBaeMhrx B BlaAe

BKiIroq e nufi c H eJrI4 Hefi nuuer Qp eaf o JrbM o BbrMr4 oro 6p oKe Huf, Mr,r ;

e) rpI{JIoxeHIae MeroAa olpaHlrrrraBaroqux SyHxrlefi K r43yrreHr4ro

Ar{ 0 0 ep eHrlra aJrbHbrx B Krroq e nvfli BTop o ro n oprAKa.

Pesynrrarbl Al4ccepraHTa rro [eperrr4cJreHubrM HafrHbrM
c o craBJUIIor o cHo BH o e c oA epx alnkre rrp eA craBJrfl eM oit Aucceprarl[u.

rrpooJreMaM

OcnosHrre pe3yJlbrarbr Mo)KHo pa3AeJrlrrb Ha ABe Lracrkr. K nepnofi qacrvr

orHoc.nrcs pe3yilbrarhr, Kacarculkrecs. MeroAa HanpaBr.srcqvx Synrqufi u ero
npl4Jloxennfi. (rnanu 2,3 Alaccepraqvu); Ko aropofi qacrr.r - p*yJrbrarbr, cBr3aHHbre

c MeroAoM orpaHrrrll'IBarouux Synrqufi u ero rpprJrolrenvrflMu (rnanrr 4 n 5

Aprccepraqun).

OcraHoBHMcfl KparKo Ha coAepxaHr4vr Aucceprarlur'r. .{ucceprarlvrfl o6renaou
257 crpaHHII cocrokrr vIs BBeAeHLrfl, nflla HraB, pas6nrux s o6qefi cloNHocrr,r va 19

raparpa$on, kr crucKa rlrlTr4pyeuofi Jrprreparypbr, BKrroqarcqero I48
HaLIMeHOBaHHLI.

B nepnofi HraBe [pLIBoA flTcs. Heo6xoAr,rMbre Bc[oMorareJrbHbre ceAeHprs ug

QynrqnoH€trrbHoro anaurvr3a, Teopr4r.r MHofo3HarrHbrx

TorroJrofprrre cKofi creueHr{ r{ Teop[u Q asoBbrx IIp o crp aH crB.

oro6paxeHufi, reoprrra

Bo sropofi HIaBe LlccJreAyrorcf, npraMeHenufl MeroAa HalpaBJrf,rorrlr4x SyHrr\krir
B KoHeqHoMepHoM npocrpaHcrBe r o6o6ulennoit nepvtoAprqecrofi 3a1alre. Bno4nrcl
noHflrl4e HarlpaBlxroqefi Synrcqvfi AIrfl ALr$QepeHrlraanbHhrx BKirroqe;g{ufr. c
o6o6uteHHbrM [epuoAurrecKl4M ycJIoBI{eM. flonyreurr AocrarorrHbre ycJroBprf,

cyulecrBoBaH[t peueuHfi u3YraeHaofi 3a4arru. I4cc.rreAoBaHbr npr4MeH e:nnfl.

roJIfreHHhIX pe3yJlbraroB B TeopI4I{ Ael$QepeHrlraaJrbHhrx Hrp. Paccnaarpr4Baercfl

3AAAII.A pacrlpocTpaHeH.vru MeroAa HaIIpaBrsroqrIX

6ecroHeqHoMepHoM
QyHnrlufi Ha

rltrtr6eproBoM

AeI$$epeHIII4€tnbHbIX ypaBHenuia v BKJrroqeuwit c HeJroK€urbHbrMr{ Haq€urbHbrMrr

ycJroBlrflMr4;

0 nplriro)KeHue MeroAa orpaHLrqHBaroIIIux Qynrcqzfi r{ccneAoBaHr4ro

ArdQ$epeHrlpraJrbHbre BKrroqe:nvrs. B



npocrpancrBe. B grofi rnase pr3)nraercf, TaKXe npr,rMeneHrre MeroAa HanpaBJrflrorrlr4x

QyHrqIafi K 3aAarre 6uQypragft B clrcreMax c MHoroMepHbrMr.r rapaMerpaMr'r.

Onncanrr ruo6anbHas, crpyKTypa MHox{ecrBa

AByx[apaMerpprqecKrrx cenaeficrs y[paBJrfleMbrx

MHoxecrBa [eprroAlrqecKplx peueHIafi Arrfl

HepaBeHcTB.

lepr{oAnrrecKr4x peuennfi Anrr

clrcreM Lr rrto6arb:nafl. crpyKTypa

ALI O 0 ep eHrILr alrb Ho - B apr,r arllro HHbrx

B rperrefi HraBe ra3Jrararorcfl rrpuMeneHlrfl MeroAa HarrpaBnflrorrlr4x $yuxrlufi r
Lr3freHlrro HeJrlrnefiurrx Spe4roJrbMoBbrx BKrrorrenuft. Bne4euo noH.rrrlre

HarrpaBnsroqefi SyHrqun Anfl BKJrroqe:nufl, c HeJrr{HefiHrru Spe4roJrbMoBbrM
oleparopoM. LIccteIoBaHa B3auMocBs3b MexAy oppreHTprpoBaHHbrM t4HAeKcoM

coBnaAennfl, vr rdHAeKcoM HarpaBrxroqefi SyHrrlnn. llorryueHbr AocraroqHbre
ycJroBr{,rr cyqecrBoBaHlrfl nepvoAprqecrofi TpaeKTopuu Arrfl ynpaBJrsenaofi cucreMbr,

coAepxauleft HeJrrrHefiHufi Spe4roJrbMoB orreparop HyneBoro r4HAeKca Lr CJ-

MyJrbrr{oro6paxeHr.re. Onucana ruo6arbnafi. crpyKTypa MHo)KecrBa [epr{oAr4rrecKurx

TpaeKToprafi AIrfl yrrpaBnseuofi crrcreMbr, coAepxarqefi HeJrraHefinrrfi Spe4roJrbMoB
oneparop HyJreBoro LrHAeKc a u CJ -MyJrbrnoro6p axeHr{e.

rlerneprax fJraBa rocBsrrleHa MeroAy orpaHnrrnBarcrqux $yHxrlzfi. Sror
MeroA pacnpocrpaHeH Ha cnyrafi Ar{QQepeHrlr4aJrbHbrx ypaBHeuuia r4 BKJrro.reHvrfi c

HeJroKEUIbHbrMpr Harr€urbHbrMrd ycJroBr4.rrMI,I B KoHerIHoMepHoM u 6ecrouerrHoMepHoM

rulr 6 eproBoM rp o crp aHcrB ax. llp un o Avrrc fl, p flA npr,rM ep o B.

B nocJreAneft rJraBe MeroA orpaHrrquBaroulux QyHrrlefi repeHo curcs, Ha

cnyrafi AI{$QepeHrIr,raJrbHbIX BKrroqenuft, BToporo uopsAKa B KoHeqHoMepHoM u

6ecroHequoMepHoM rum6eproBoM rrpocrpaHcrBax. B KaqecrBe rrpuMepa

paccMaTpplBaloTc fl. yrlpaBJlf,eMbre c?rcTeMbr r4 MoAeJrb ABr{xeHr4s. LracTprrlbr B cHJroBoM

IIOJIE.

Bce [oJrfreHHbre aBTopoM pe3yJrbrarbr rBJrflrorcr HoBbrMr{, oprrrr{HarrbHbrMpr,

rpeAcraBJrflror co6ofi cyrqecreeHnufi BKJTaA B Teopuro Ar,r0$epeHrlr4aJrbHbrx

ypaBHeuuit I4 BKJIIo.IeHI,Ifi. Pesyrsrarbl Ar4cceprarlkru MoryT [pr{MeHflTbcfl, B HayqHbrx

r{ccJreAoBaHnflx ro reopr4lr Ar{QQepeHrluairbHbrx u QyHrqraoHaJrbHo-

AeIQQepeHIIlIaJrbHbIX BKJrroqenuft, Teoprrrd yflpaBJrenvrfl, Lr orrrprMz3aqr4kr, Teopvrvr r4rp,

no MHoro3HaqHoMy anarrr4sy, npoBoArlrluxcs B MocroBcKoM rocyAapcrBeHnoM

yHHBepcLITere r{MeHpr M.B. JlonaoHocoBa, PoccnficKoM yHprBepcurere gpyN6rr



HapoAoB, Bopone)KcKoM rocyAapcrBeHHoM yHpIBepcI,ITere, BoponexcKoM

FocyAapcrBeuHoM rreAarornqecKoM yHlrBepcurere, TaM6oecKoM rocyAapcrBeHnoM

yHraBepclrrere r4MeHLr f .P. [epxaBr4Ha, flpoctaBcKoM rocyAapcrBeHHoM

yHrrBepcr{rere, VpryprcKoM rocyAapcrBeHHoM yHrrBepcl{rere, YpanscKoM

rocyAapcrBeHHoM yHrrBepcr4Tere LTMeHH rrepBofo flpesra4eHTa Poccupt E.H. ElrqnHa,
LrHcrr4Tyre MareMaruKn r{ MexaHtrKvr rMeHH H.H. KpaconcKoro VpO PAH.

Bce pe3yJrbrarbr o6ocuoBaHbr, Bce yrBep)K g'e:rr:afl. uMeror rIoiIHbIe rorrHble kI

no4po6ubre AoKa3areJrbcrBa. OcsoBHbre p*yJrbrarbl Al4cceprapr4 cBoeBpeMeHHo

ouy6nnKoBanbr B 28 Ha)nrHbrx pa6orax, H3 HHX 1 uonorya$I,Ifl 14 17 crarefi. B

)KypHaJrax, BXoAflTTIHX B repeqeHb BeAyrrlnx peqeH3lrpyeMblx HarrHbIX )KypHEuIoB H

usganuir, peKoMeHAoBaHHbrx BAK Mnno6pHayKla P@. Pa6ora rporuna

noJrHorleHHyro aupo6arlruo Ha ceMl4Hapax u ronQepeurlr4rrx Me)KAyHapoAHoro

rrpaBLrJrbHo orpax{aer coAepxa}Il".IeypoBHfl. AeropeQepar rloJlHocrbro 14

Ar4cceprawr4.

flo Ancceprarl vrvr uuerorcfl cireAyroque 3 aMeqanufl;

o B AoKa3areJrbcrBe reopeMbr 2.2.1 cneAoB€uro 6rr rlplaBecrl4

AoKa3areJrbcrBo csoficrsa KapareoAopr{ c Lr rloAJlrrHeftuuu

no4po6Hoe

pocroM Ans.

MyJrbTuoro6paxeilus. F.t , a He orpaHLIqLIBaTbcfl 3aMerraHr{eM ero orreBI4AHocTLI

(crpaHzua 73).

o Cre4on€uo 6rr rpounnrocrpnpoBarb npr.rMepoM orrpeAeJleHl{e 2.3.2 rloH.grvg

rrpoeKrllroHHo-oAHopoAHofo rroreHrlvraJra.

. B ycnoBpnx (Q1) vr (Q2) Ha crpaHrrlle 101 BMecro cr{MBoJIa a AoJIx{Ho 6um
$\mathcal Q$.

. Pa6ora coAeplKprr orrucKr{ u o[eqarKr4, Ho, c freroM Toro, qro pyccKufi .ssHx He

.f,BJrreTcs. Arrfl. AHccepTaHTa poAHbrM, vx KorlrqecTBo He rrpeBbrrrraeT .{olycTI{MbIX
[peAeJIoB.

flepeuncJreHnbre 3aMeqanvrfl, He Brlr.sror Ha o6nryro BblcoKyro oIIeHKy pa6oru.

Cunraeu, rrro AHccepraIILIoHHas' pa6ora Hryeu Bas JIos <<MeroAu

HarrpaBJrrroulr4x vr orpaHuqr,rBaroqrax $ynrcqzfi v vrx nprrJro)K envrfl. K HeKoropblM

3aAarraM Ar{Q$epeHrlraaJrbHbrx ypaBHe:nuit vr BKmoqelanit>> yAoBnerBop.ter BceM



rpe6onaHr{rrM u. 9 lloroxenkrs. o ropflAKe rpncyxrEenufl, freHbrx crerreHefi BAK PO,

[peAbflBJIfleMbIM K AoKTopcKr{M Ar,rcceprarlr{flM ) a ee aBTop Hryen Ban JIofi

3acJlyxrlBaer npr,Icy)K aenufl, eMy yuenofi crerreHn .{oKTopa Qusraxo-MareMarnrrecKrrx
HayK rlo creqrraJrbHocrn 01.0I.02 - An$$epeHrlr4€urbHbre ypaBHennfl) rvrnaMkrqecKne

cI4 CTeMbM OnTr4M€UrbHO e yIIp aBneHlre.

Orgrrs noAroroBl4il AIapeKTop HayqHo-[ccneAoBareJrbcKoro raHcrrrryra

MareMarkrKkr, Susuru vr nuSopuarvrKvr, upoSeccop ra$e4pu $yHrcrlHoHaJrbHofo
anall:n3a AoKTop Snsuro-MareMarr{rrecKr,rx HayK, npoQeccop Xyron cxuit EsreHr,rfi

CeueHoBHrI.

Orsrln o6cyx4eH Lr yrBep)KAeH Ha saae4alrtuv xaQe4pu SyHrqzoHairbHofo
anuru3a, rporoKoJr i\b 3 or 23 Hox6pr 2015 roAa.
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