
OT3bIB 
oqrnu;mUibHoro onnoHeHTa o )l,11ccepTau;1ui 

IlnbIIIIeBCKOH CBeTJiaHhI ITeTpOBHbI 

«Cu;euapuu B03HHKHOBeHHH MeTaycTonqHBhIX CTPYKTYP 

B KBa3HJIHHeHHbIX ypaeueHHHX napa6oJIHqecKoro THDa», 

npe)l,CTaBJieHHOH Ha COl1CKaH11e yqeHOH CTeneHl1 

KaH)l,11)],aTa cp11311KO-MaTeMaT11qeCKl1X HayK 

no cneu;11aJibHOCTl1 01.01.02 - )l,11cpcpepeHQ11aJibHbie ypaBHeHmI, 

)l,l1HaM11qecK11e Cl1CTeMbI 11 OilTl1MaJibHOe ynpaBJieH11e 

B )l,l1CCepTau;110HHOH pa6oTe IlnbIIIIeBCKOH c.rr. OCHOBHbIM npe)l,MeTOM 

113yqettm1 Bb16patto 11ccJie)l,0Batt11e npocTpaHCTBeHHO-BpeMeHHbIX cTpyKTYP B 

KpaeBhIX 3a)l,aqax T11na «peaKu;11.si:-)l,11cpcpy3mrn. 3T11 CTPYKTYPhI Ba:JKHbI )],JI.SI 

on11caHl1.SI .SIBJieHl1H 11 npou;eccoB B p.SI)l,e pa3Jil1qHbIX np11KJia)l,HbIX o6JiaCTeH HayK11, 

Hanp11Mep, pa)l,110cp11311Kl1, MexaHl1Kl1, HeJI11HeHHOH OilTl1Kl1 11 Teop1111 ropeHM.SI. 

CTau;11ottapHbie npocTPaHCTBeHHO HeO)l,Hopo)l,Hbie CTPYKTYPhI npe)l,cTaBJI.SIIOT 

3Haq11TeJibHbIH 11HTepec np11 11CCJie)l,OBaHl111 npou;eccoB, Oill1CbIBaeMbIX 

HeJI11HeHHbIM11 napa60JI11qecK11M11 ypaBHett11.si:M11. Cpe)l,11 3Tl1X ypaBHett11H: oco6oro 

BHl1MaHl1.SI 3acJiy)l(11BaIOT 3a)l,aq11 Tl1Ila «peaKQM.Sl-)l,11cpcpy311.S1», Il03TOMY 60JibIIIOH 

11HTepec npe)l,CTaBJI.SieT 113yqett11e KJiacc11qecKOfO ypaBHeHl1.SI r11tt36ypra-natt)l,ay, 

oco6eHHO B cJiyqae MaJibIX 3Haqett11H: Ko3cpcp11u;11eHTa )l,11cpcpy31111. B qacTHOCTl1, 

11MeeTC.SI Heo6XO)l,11MOCTb B IlOCTpOeHl111 11 11CCJie)l,OBaHl111 npocTpaHCTBeHHO

BpeMeHHbIX CTPYKTyp, xapaKTepHbIX )],JI.SI TaKOH 3a)l,aq11. ~yroH: MO)l,eJihIO, B 

KOTOpOH Tpe6yeTC.SI IlOCTPOeH11e 11 l1CCJie)l,OBaH11e ycJIOBl1H B03Hl1KHOBeHM.SI 

npocTpaHCTBeHHO-BpeMeHHbIX cTpyKTyp, .SIBJI.SieTc.si: 3a)l,aqa, on11cbrnarom:a.si: 

npou;ecc 1130TepM11qecKoro pa3)l,eJieHM.SI cpa3 Kottu;eHTPau;1111, r)l,e Hel13BeCTHa.SI 

cpyHKI.l;M.SI npe)l,CTaBJI.SieT co6oH: KOHQeHTPaQ11IO O)l,HOH 113 KOMilOHeHT 611ttapHOH 

cMec11. HccJie)l,0BaH11e K11HeT11K11 paccJioeHM.SI B 611ttapHbIX cMec.si:x c 3a)l,aHHOH 

KOHI.1;eHTpau;11eH: KOMilOHeHTOB .SIBJI.SieTC.SI O)l,HOH 113 aKTYaJibHbIX 3a)l,aq cp11311Kl1 

KOH)l,eHC11pOBaHHOfO COCTO.SIHl1.SI. ~JI.SI MO)l,eJI11poBaHM.SI 3Toro .SIBJieHl1.SI 

np11Mett.si:eTc.si: ypaBHeH11e Katta-X11JIJiap)l,a, 113yqett11e KOToporo npe)l,CTaBJI.SieT 

3Haq11TeJibHbIH 11HTepec. TaKl1M o6pa30M, TeMa )l,l1CCepTau;110HHa.S1 pa6oTa c.rr. 
IlnbIIIIeBCKOH, IlOCB.Sim;eHHOH aCl1MilTOTl1qecKOMY aHaJil13Y KaqeCTBeHHOro 



rroBe,n:eHIDI perneHHH H BhUIBJieHHIO rrpocTpaHCTBeHHO-BpeMeHHhIX CTPYKTYP B 

3a,n:aqax rrapa6onHqecKoro THrra, ~rnm1eTCH aKryanhHOH. 

CTpyKrypa u co,11;ep~auue pa6oThI 

)l:HccepTau;HoHHM pa6oTa TI.rrbIIIIeBCKOH C.Il o6oeMOM 140 cTpaHHu; 

COCTOHT H3 BBe,n:eHHH, Tpex rnaB, 3aKJIIOqeHHH, CIIHCKa HJIJIIOCTPaQHH, CIIHCKa 

JIHTepaTyphI H rrpHJIO)KeHHH. CrrHcoK JIHTepaTyphI co.n;ep)KHT 91 HaHMeHoBaHHe, B 

pa6oTe HMeeTCH 29 pHCYHKOB. 

Bo BBe,n:eHHH o6ocHOBbIBaeTCH aKTYaJihHOCTh TeMhI, xapaKTepH3yeTCH ee 

HayqHaH pa3pa6oTaHHOCTb, cpopMYJIHpyIOTCH u;enH H 3a,n:aqH HCCJie,n:oBaHHH, 

o6oeKT H rrpe,n:MeT HCCJie,n:oBaHIDI, HayqHaH HOBH3Ha H IIOJIO)KeHHH, BbIHOCHMbie 

Ha 3aiu;HTy, a TaK )Ke rrpaKTHqecKoe 3HaqeHHe rronyqeHHbIX pe3yJibTaTOB H 

arrpo6au;IDI pa6oTbI. 

B rrepBOH rnaBe aBTOp HCCJie,n:yeT ypaBHeHHe rHH36ypra-JlaH,n:ay c 

ycnoBHHMH THrra HeiiMaHa Ha OTpe3Ke. Ha ocHoBe MeTo,n:a u;eHTpanbHhIX 

MHOroo6pa3HH ,n:OKa3aHbl TeopeMbl 0 cym:ecTBOBaHHH rrpOCTPaHCTBeHHO 

HeO,n:Hopo,n:HbIX CTall;HOHapHbIX perneHHH. TaK)Ke Ha OCHOBe MeTo,n:a ranepKHHa 

rrpoBe,n:eH aHaJIH3 cpopMbl H ycToifqHBOCTH rrpOCTPaHCTBeHHO Heo,n:Hopo,n:HbIX 

CTall;HOHapHbIX perneHHH, po)K,n:aIOru;HXCH B pe3yJibTaTe 6HcpypKau;HH THIIa 

«BHJIKa». B 3TOH )Ke rnaBe Hccne,n:oBaHhI cu;eHapHH B03HHKHOBeHHH 

MeTaycToifqHBbIX cTpyKTYP (Me,n:neHHO MeHHIOW:HXCH perneHHH), B03HHKaIOru;Hx B 

pe3yJihTaTe ce,n:no-y3JIOBbIX 6HcpypKall;HH. 

Bo BTopoii rnaBe MeTo,n:aMH, rrpe,n:cTaBneHHhIMH B rrepBoii rnaBe, BhIIIOJIHeH 

6HcpypKau;HOHHhIH aHanH3 ypaBHeHHH KaHa-XHnnap,n:a c ycnoBHHMH THrra 

HeiiMaHa Ha OTpe3Ke, orrHcaHhI ycnoBHH cym:ecTBOBaHHH H cpopMa perneHHH 3THX 

ypaBHeHHH B 3aBHCHMOCTH OT 6HcpypKau;HOHHOro rrapaMeTpa, a TaK)Ke 

rrpoaHaJIH3HpOBaHa ycToifqHBOCTb po)K,n:aIOru;HXCH rrpocTpaHCTBeHHO

Heo,n:Hopo,n:HbIX CTPYKTyp. Cu;eHapHH 3BOJIIOD;HH MeTaycToifqHBhIX CTPYKTYP c 

HeCKOJibKHMH TOqKaMH rrepexo.n;a H3yqaJIHCb qJicJieHHO. 

B TpeTheii rnaBe pa6oThI acHMIITOTHqecKHMH MeTo,n:aMH BhIIIOJIHeHo 

Hccne,n:oBaHHe JIOKaJibHOH ,n:HHaMHKH KpaeBoii 3a,n:aqH KaHa-XHnnap,n:a. B rryHKTe 

3 .2 HCCJie,n:oBaHO KaqecTBeHHOe IIOBe,n:eHHe perneHHH ypaBHeHHH, KOTOpoe 



xsm1eTC.S1 MO.IJ:HqnrKau;Hew (pacrnHpeHHeM) ypasHeHH.SI KaHa-Xmmap.n;a, c 

rrepHo.n;HqecKHMH ycJIOBH.SIMH H ycJIOBH.SIMH HeH:MaHa. Bhl.n;eJieHoI KpHTHqecKHe 

cJiyqaH B 3a.z:i:aqe 06 ycTowqHBOCTH COCTO.SIHH.SI paBHOBeCH.SI H HCCJie.n;oBaHbl 

cpa30Bbie rrepecTpOHKH, rrpoHCXO.IJ:.SI:W:He B .n;aHHOH .IJ:HHaMHqecKOH CHCTeMe B 

o.n;Hopo.n;HOM H Heo.n;Hopo.n;HOM cJiyqaxx. B rryHKTe 3 .3 .IJ:JI.SI o6o6:w;eHHoro 

ypasHeHH.SI KaHa-Xmmap.n:a c rrepHo.n;nciecKHMH KpaeBoIMH ycJIOBH.SIMH rroKa3aHo, 

qTo B HeKOTOpoH: o6JiaCTH cpa30Boro rrpocTpaHCTBa ero JIOKaJibHa.SI .IJ:HHaMHKa 

orrHcornaeTc.SI c rroMO:W:bIO 6HcpypKaII;HH AH.n;poHoBa-Xorrcpa. IlocTpoeHa 

HOpMaJibHa.SI cpopMa, c IIOMO:W:bIO KOTOpoH: y.n;aeTC.SI orrpe.n;eJIHTb xapaKTep 

OTBeTBJI.SIIO:W:HXC.SI OT O.IJ:HOpo,n;Horo COCTO.SIHH.SI paBHOBeCH.SI perneHHH. HaH:,n;eHbl 

ycJIOBH.SI B03HHKHOBeHH.SI rrpocTpaHCTBeHHO-HeO,n;Hopo,n;Horo rrepHO,n;HqecKoro 

perneHH.SI H IIOCTpoeHa ero aCHMIITOTHKa. B IIOCJie,n;HeH qacTH rJiaBbl 

paccMaTpHBaeTC.SI CHHryJI.SipHO B03My:rn;eHHblH CJiyqaH:, ,IJ;JI.SI KOToporo IIOCTpOeH 

aHaJIOr HOpMaJibHOH cpopMbl H ,IJ;OKa3aHO YTBep)l(.n;eHHe 0 COOTBeTCTBHH 

rrpocTpaHCTBeHHO-Heo.n;Hopo.n;HoIX perneHHH IIOJiyqeHHOH 6ecKOHeqHoMepHOH 

CHCTeMbl o6oIKHOBeHHbIX .n;HcpcpepeHII;HaJibHblX ypaBHeHHH H paccMaTPHBaeMOH 

KpaeBOH 3a,n;aqH, 

B 3aKJIIOqeHHH KpaTKO cyMMHpyeTcx HTor pa6oThl, HaMeqaIOTC.SI 

HarrpaBJieHH.SI ,IJ;aJibHeHIIIHX HCCJie,IJ;OBaHHH. 

HayquaH uosu1ua JJ:HccepTaQHH 

B .n;HccepTaII;HH rroJiyqeHoI cJie.n;yIO:rn;He HOBI>Ie HayqHoie pe3yJioTaToI: 

1. BoIIIOJIHeHo opHrHHaJII>Hoe HCCJie.n;osaHHe .IJ:HHaMHKH cpopMoI H 

ycTowqHBOCTH rrpocTpaHCTBeHHO Heo.n;Hopo.n;HoIX CTaII;HOHapHDIX 

perneHHH rrpH H3MeHeHHH 6HcpypKaII;HOHHOro rrapaMeTpa (yMeHoIIIeHHH 

H OTXO,IJ;e OT 6HcpypKaII;HOHHOro 3HaqeHH.SI B o6JiaCTb Ha.n;KpHTHqHOCTH). 

2. IloJiyqeHbl H HCCJie,IJ;OBaHbl cu;eHapHH B03HHKHOBeHH.SI MeTaycTowqHBbIX 

cTpyKTYP B rrapa6oJIHqecKHX 3a,n;aqax c ycJIOBH.SIMH Ha oTpe3Ke. 

3. IloKa3aHo, qTo 3a,n;aqa 0 ,IJ;HHaMHKe H ycTowqHBOCTH COCTO.SIHH.SI 

paBHOBeCH.SI pacrnHpeHHOH Mo.n;eJIH ypasHeHH.SI KaHa-XHJIJiap.n;a 

paccJiaHBaeTC.SI Ha KOHTHHYaJibHOe ( 3aBHC.SI:rn;ee OT HeKOTOporo 

rrapaMeTPa) ceMeHCTBO 6oJiee crreu;HaJIH3HpOBaHHDIX KpaeBDIX 3a,n;aq, 



KaK rrpaBirno, paccMaT1nrnaeMhle KpHTHqecKHe cJiyqaH HMeIOT 

pa3MepHOCTb 1 HJIH 2. 

TeopeTuqecKaH u npaKTnqecKaH 3uaquMoCTh pa6oThI 

Pa6oTa HOCHT TeopeTHqecKHH xapaKTep. IToJiyqeHHhie pe3yJIJ>TaTDI MoryT 

6blTb IIOJie3Hbl KaK crre:o;HaJIHCTaM, pa6oTaIOIQHM B o6JiaCTH cpyHKIJ;HOHaJibHO

.IJ:HcpcpepeH:o;HaJibHblX ypaBHeHHH H cpyHKIJ;HOHaJibHOro aHaJIH3a, TaK H B 

HCCJie.IJ:OBaHHHX rrpHKJia.IJ:HOro xapaKTepa, oco6eHHO 3TO KacaeTCH HCCJie.IJ:OBaHHH 

rrpocTpaHCTBeHHO-Heo.ri:Hopo.ri:HhlX perneHHH ypaBHeHHX KaHa-XHJIJiap.ri:a. 

~OCTOBepHOCTh OIIHCaHHblX pe3yJI:oTaTOB H BbIBO.IJ:OB IIO.IJ:TBep)l(.IJ:aIOTCH 

cooTBeTCTByIOIIJ;HMH aHaJIHTHqecKHMH H qlfcJieHHhlMH o6ocuoeaunHMH. B:ornocH

M:o1e Ha 3aIQHTY IIOJIO)l(eHHH HBJIHIOTCH HOBblMH. 

0TMeqy HeKOTOpbie 3aMeqauuH, B03HHKIIIHe rrpH aHaJIH3e .IJ:HCcepTaQHH. 

1. BTopax H TPeT:ox rJiaBhl pa6oThl rrocBxIQeHDI ypaBHeH:HIO KaHa-XHJIJiap.ri:a, 

.IJ:JIH KOTOporo CJie.IJ:OBaJIO 6:01 .ri:aT:O 6oJiee IIIHpoKyIO cpH31fqeCKyIO IIOCTaHOB

KY 3a.z::i:aqlf .D:JIH Jiyqrnero IIOHHMaHHX CMblCJia BXO.IJ:HIIJ;HX rrepeMeHHblX H rra

paMeTpOB. 

2. B rJiaBax 1 H 2, B cooTBeTCTByIOIQHX pa.3.IJ:eJiax rrpHBO.IJ:HTCH 6HcpypKa:o;HoH

H:o1e 3HaqeHHX rrapaMeTpa .IJ:Hcpcpy3HH H co6cTBeHHDie qlfcJia H3 crreKTpa 

ycToiiqHBOCTH 3a.z::i:aq1f. <l>opMa rrpe.ri:cTaBJieHHH 3THX .ri:aHHblX OCTaBmieT )l(e

JiaT:o Jiyqrnero. 3TH 3HaqeHHH .IJ:JIH Jiyqrnero o6o3peHHH H aHaJIH3a .IJ:OJI)l(Hbl 

6oIJIH 6olTb IIOMeIQeH:Ol B Ta6JIH:U:Y H rrpH Heo6xo.ri:HMOCTH BbIHeceH:Ol B rrpH

JIO)l(eHHe. 

3. B rJiaBe 3 BhlKJia.IJ:KH B .IJ:OKa3aTeJI:ocTBax TeopeM xoTeJioc:o 6:01 BH.IJ:eT:o 6oJiee 

rro.ri:po6HblMH. 

4. ITpoc'TpaHCTBeHHO-Heo.ri:Hopo.ri:Hnle perneHHH, rroJiyqeHHhle B TpeT:oe:H: rJiaBe, 

CTOHJIO rrpoHJIJIIOCTpHpOBaT:o, TeM 6oJiee q'fo .IJ:JIH MeTaycToiiqHBblX CTpyK

zyp, IIOJiyqeHHblX B rrpe.ri::o1.ri:yIIJ;HX rJiaBax, rpacpHKH rrpHBe.ri:eH:OI. 

3TH He.IJ:OCTaTKH He HBJIHIOTCH KpHTHqecKHMH H He HCKa)l(aIOT o6I.l(ero 

6JiarorrpHHTHOro BrreqaTJieHHH OT pa60T:OI. 



ITpe,n:cTaBJieHHa.SI I1JIDIIIIeBCKOH c.rr. ,l(MCCepTaQIDI .SIBJI.SleTC.SI caMOCTO.Sl

TeJibHbIM, 3aKoHqeHHbIM, aKTYaJibHbIM uay'IHbIM HCCJie.r:.oeauHeM. l13JIO)l(eHHbie 

B pa6oTe pe3yJibTaTbI ony6JIHKOBaHbl B ,l(OCTaToqHoM KOJIMqecTBe neqaTHbIX 

HayqHbIX pa6oT, B TOM q11cne B 7 CTaTb.SIX B Be,n:y:cu;11x peu;eH3MpyeMbIX HayqHbIX 

)l(ypHanax, peKoMeH,n:oBaHHbIX BAK P<l>. OcHOBHbie noJIO)l(eHIDI 11ccne,n:oBaHM.S1 

6bIJIM npe,n:cTaBJieHbI Ha 6oJibllIOM KOJIMqecTBe BCepoccMHCKMX HayqHbIX M 

HayqHo-TeXHMqecKMX Kou«t>epeuu:uii, ,l(OKJia,l(bIBaJIMCb Ha HayqHbIX ceMHHapax. 

AeTope«t>epaT ,n:ocTaToqHo nonHo oTpa)l(aeT CTPYKTypy, co,n:ep)l(aHMe M 

OCHOBHbie nOJIO)l(eHJrn ,l(MCCepTaQMM, ,n:aeT npe,n:cTaBJieHMe 0 paccMaTpMBaeMbIX 

3a,n:aqax, MCnOJib3yeMbIX MeTo,n:ax MCCJie,n:oBaHIDI M nonyqeHHbIX pe3yJibTaTax. 

Cq11Taio, qTo ,n:11ccepTau;11.S1 «Cu;eHap1111 B03HMKHOBeHM.SI MeTaycToifqMBbIX 

CTPYKTYP B KBa3MJIMHeHHbIX ypaBHeHIDIX napa6on11qecKoro TMna» cooTBeTcTeyeT 

BCeM TPe6oBaHIDIM noJIO)l(eHM.SI «0 nop.SI,n:Ke np11cy)l(,n:eHIDI yqeHbIX cTeneHeii», a 

ee aBTop I1JihIIIIeBCKa.SI CBeTJiaHa ITeTpOBHa 3acJiy)l(MBaeT np11cy)l(,n:eHM.S1 yqeHoii 

CTeneHM KaH,n:M,n:aTa <jlM3MKO-MaTeMaT11qecKMX HayK no cneu;MaJibHOCTM 01 . 01. 02 -

,n:11<)l<)lepeHQMaJibHbie ypaBHeHIDI, ,l(MHaM11qecKMe CMCTeMbI M onTMMaJibHOe ynpaB

JieHMe. 

,ll,oKTOp <jlM3MKO-MaTeMaT11qecKMX HayK no 

cneu;MaJibHOCTM 01.01.02, npo<)leccop, 3aBe

,n:yio:cu;11ii Ka<jle,n:poii MaTeMaTMKM <jl11311qe

CKOro <jlaKyJibTeTa MocKOBCKoro rocy,n:ap

CTBeHHoro YHMBepc11TeTa MMeHM M.B.JloMo

HocoBa, 

29 OKT.S16p.SI 2019 r. 
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Ka<jle,n:pa MaTeMaTMKM <jl11311qecKoro <jlaKyJibTeTa MocKOBCKoro rocy,n:apcTBeHHoro 
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