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ocpr,IqraaJlbHofo ornoHeHTa Ha Al4ccepralllaouHyro pa6ory 3apra$3oAa Capnapa KaxpaNroHa <VIc-
cJreAoBaHI4e Her{oropbrx KJraccoB crrHryJrflpHblx uHTerpo-Ard+OepeHrtrr,raJrbHbrx ypaB-
uerrrafi onepaqrroHHbrMrr MeroAaMrl>>, rrpeAcraBJreHHyro Ha coucKaHr{e yr{eHor,-r crerreHr4 AoK-
Topa Susnxo-Ivlarelvlarur{ecKl,lx HayK rio cnelll4aJlbHocru 01.01.02 - Ar4$OepeHqr4aJrbHbre ypaB-
HeHIrfl, AI4HaMI,IqeCKne CI4CTeMbr r4 OfITr4MaJrbHOe y[paBJIeHI4e.

1. AxryaJrbHocrb reMbr lrccJreAoBaHrdfl.
Kax I43BecrHo, n pa6orax Yaunrrrrana C.A., Tprrorr,ra @., @pauxns @.W.,KenAbrrrra M.8.,

Bexya I4.H., IIanpeHTbeBa M.A., Ba6enr<o K.I4., Bnqa4se A.B. r4 llpyf wx 6wnu uccrre[oBaHbr
KpaeBble 3aAaa{I4 AJIfl Bblpox(Aaroqvrxcfl,.ql4$depeHr{r4aJrbHbrx ypaBHeHnit snnvnrr4qecKoro, rtr-
nep6onulqecKofo LI cMeIrIaHHbrx rI4rIoB rr3-3a Bax<Hbrx flpr,rJro>Kenuft B ra3oBofi 4uHaur4Ke) Teopr4rr
MaJIbIX veru6amrft noeepxHocreft, 6esuoivleurnotZ reopl4l4 o6oloqeK c Kpr4srasHor[ nepe\,reHHoro
3HaKa, Teopua rIJIa3MbI Lr B Apyrnx o6lacrflx HayKI4 rr rexHr4ra. Taxrae ypaBHeHr.rfl qacro cBo-
AflTcfl, K Bblpox(Aaloql4Mcs o6ntnnoBeHnbrnn 4n$$epeHrluaJrbHbrNr ypaBHeHvrfl;,.a,, rrooroMy pa3pa-
6orxa MeroAoB pa3pelur{Mocrrr raKrrx ypaBHenuit ssnsercfl aKTyaJrbuoft sa4a.{eft. Errnu MaJro
I4ccJIeAoBaHbI o6stxHoBeHHble gu$&epeHIII4aJIbHbIe ypaBHenkrfr c AByMfl oco6uu6 ToqKaN{n
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TaKx(e I4HTefpo-AI{OOepeHI{I4aJrbHbre ypaBHeH vrfl c oco6uurr flApaMr{.
llpe4ctaBJleHnafl Al4cceprarll4oHHan pa6ora 3apraS3oAa C.K. KaK pa3 r{ nocBflrrleHa srr4r\r

npo6neualt. PaHee n pa6orax Pa4x<a6ona H.P. I4 efo yr{eHr4KoB r43yr{aflr4cbr4;gITer,paJrbgbie ypaB-
HeHI/tfl c oco6ltMvr kr cl4JlbHo-oco6rrulr sApaMv v 6sxn r4ccJre1oBaHbr o6rrrnoBeHHbre arad:$epeH-
rlr4aJrbHbre ypaBHeHT4s. c orepaTopoM

a > 1.

2. OcHoBHbre pe3yJrbrarbr m Hayr{Has HoBr43Ha.
B nepnofi r"rraBe rIpI4BeAeH AocraTorrHo'norHrrft o6sop pa6or, [ocBrruleHHbrx reN{e r{ccJre-

gonauufr.) 14 aHaJrH3 MeroAoB pelueHl4fl Bbipo>KAaroilIrrxcs o6uxuoBenHbrx AuSOepeHLIr4aJrbHbrx
ypaBHenwfr. vr rIHTerpo-AI4OOepeHI{r{aJrbHbrx ypaBHer{nfi. c oco6uvrn rrApar\,rr.

Bo nropofi r.rraBe crpo.flTcfl o6Irlue perreHr4fl Ar4cbdepeHrrr{aJrbHbix 5rpanrreHuft :
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Kpacr,rnrle pe3yJlbrarbl roryqeHbr AJrr o6ulero A?rcb$epenrlr4a,,rbHoro ypaBHeHwr (1) n sanra-

cr,rMocrl,I 01' KopHeft xapaKTep?rcrtr{qecKoro ypaBneHr,{fl
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B tpex cryqasx: KorAa Bce KopHI4 ypaBneHuq (2) neqecrBeHHbre r,r pa3rr4rrHbre, Bce KopHr{
BeIrIecrBeHHbIe v paBHbI Mex(Ay co6oro vr [pI4 r{eTHoM rz KopHr4 KoMrrJreKcHo-colps}KeHHbre,
rocrppeubl B flBHoM r.vr4e o6rqme perueHr4fl Ar{O$epeurd?raJrbHoro ypaBnenna (1).

B erofi )Ke rJIaBe Ha ocHoBe reopl4l4 upeo6pasoeaHlaft Ilan.naca BBoAsrcfl r4HTerpaJrbHbre
upeo6pa3oBaHr4s
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fanee ycraHoBJIeHbI cnoftcrea npeo6pa3oBaHr4" ,Sfi Lr S11, aHaJrorr.{r{Hbre cnoftcreaM rrpeo6pa-
3oBaHtrfl Jlan"rraca, I,I rIoKa3aHbI I4x [pr{MeHenrrfl rrpr4 per[eHLrvr saAar{n Korun AJrfl oleparopnoro
ypaBHeHr4fl (1) n sanncrrMocrl4 or r<opueft xapaKTepucruqecKoro ypaBHeHua (2).

B tpemefi ffraBe crpoI4Tcfl Teopr4fl rocrpoeHr4fl perueHprfi uurerpo-Ar,r$OepeHr-InaJrbHbrx
ypaeHeuufi
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K(t,r) n g(r) - 3aAaHnbre HerpepbrBHbre $yuxqav, K(1,1) # 0.

flpe4napl4TeJlbno r{3yr{aeTcfl cnyvarZ, KorAa K (r, t) _ const _ K 14 B 3aBr4cr4MocTpr or
BHaKa K crpovrrcfl, o6qee perlenlre ypaBHeHr{fl (4) 3areu, rpr.rMeHss N{eroA pefyxspr43arduu
Papxa6ona H., r3yqaercn yx(e caMo ypaBHenr{e (4) c yr{eroM snaKa lf(0,0) u clo1'zrTcn K

I4HTerpaJIbHoMy ypaBneHurc Bo.irbreppa 2-ro poAa co cna6oft oco6eHHocrblo B flApe. flocle orofo
I{ccJleAyercr ypaBHeHze (5), corps)KeHHoe c ypaBHenr4eM (4). B DTorvr cryr{ae B 3aBr4cr4MocTr4

or 3HaKa K(1, 1) crpor4Tca o6n1ee pemenr,re ypaBHeuraa (5).
B eroft )Ke tJIaBe I43yr{arorcfl [apa B3ar,rMHo corrpfl]KeHuL,rx ypaeHeHnfi
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AJIa Koropblx rlocrpoeH aHaJIof reopurz @pe4roJrbMa AJrs l{HTerpaJrbubrx ypaB rte:evrit 2-ro poAa
c HeKoropblM orrl4rrl,IeM c r{erneproft efo reoperrnolZ.

B r"rrane 4 vtsyuaercfl rlapa I4HTefpo-Ar{O$epeHqr4aJrbHbrx ypaeHeunft
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KorAa flApo K(r,f) nnreer norapu$Mr4qecKyro oco6eHHocrb
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crpol4Tca o6qee peruenl4e ypaBHerlfir. (6) r (7). B cJryrrae BerqecrBeHHbrx pa3rr4rrnmx xopHerZ

AoKa3aHbr aHaJrofrr reopena QpeAroJrbMa
B eroft fJIaBe AoloJIHI4TeJIbHo I4ccJleAyercfl rrapa B3ar,rN{Ho co[pfl]KeHHbrx ypanneHraft
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rAe ,rAp o K (r, t) rar'reer nua (8), c rlprrNreneHr4eM r4nTelpaJrbHoro npeo6pa3oBaHufl Sfr " B 3a-
BldclaMocrrr or xopHeft xapaKTepr4crr4r{ecKofo Muoror{Jrena cTpoflTcfl rax o6rqr4e perueHr4n w no-
KaBaHbr anaJroru reopeM (Dpe4roJrbMa.
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K(",t) w f (r) - sa4aunble HerIpepbIBHbIe $ynr<qnra,

-Dir* Aoz* t 5Pzft)ctt - s(r),l to
( 10)

r4 aHaJrorr4rrno Bbrrtre B 3aBr,rcuIMocrr4 or KopHeii xapaKTepmcTr,ILrecKoro ypaBHeuvrfl crposrcfl. vrx

o6qrae perreHrrfl 14 prrs, ypaBHenun (9) n (10) ycraHoBrleHbl aHarlorm reopeM @pe4ronbMa.

Bce oruerreHHble Bbl[re p$yJrbrarbr flBJlflrorcfl HoBbrMvr 14 HecoMHeHHo [peA,craBJlflIor pIHTe-

pec AJrfl cleqr{aJrr{croB e o6racru an$$epeHrlraaJlbHblx I4 I{HTerpaJIbHbIX ypaBHeruvtit.

3. Teoperr{qecKas r4 rrpaKTmrrecKas 3HaqrlMocrb pe3yJrbraroB.
Pesylnrarbr, [oryqeHHbre 3apzSso4a C.K., ttvieror KaK Teoperr4qecKoe, TaK r.r npaKTr4qe-

cKoe 3Haqenrre. OHu BHocflT cyrqecrBeuusrft BKJTaA B Teopr4r4 Bbrpo)KAaroilInxcs o6rmHoBeHHbrx

an$SepeHrlr4 aJrb Hbrx r4 r4 HTerpo-.4ul S O epeHIII4 aJIb HbIX yp ae nen u ft .

flpaxruqecKag 3nar{r4Mocts pa6orbr cocror4T B BosMox{Hocr}r r4crroJTb3oBaHr,rs [oryrreHnblx
pffiyJrbraroB Arrfl 4ansueftrueft paspa6orKtr{ Teopvrvr raKrax 6oree o6qux ypaBnenuit w rpr4Me-

HeHr,rfl I4X rrpl4 peIIIeHI4?I KOHKpeTHbIX 3aAarl eCTeCTBO3HaHtr{.s, a TaK)Ke rIpI4 rrTeHr4VI Cfiel{Kyp('1.l3

AJrfl, CTyAeHTOB, aCnI4paHTOB I4 AOKTOpaHTOB.

4. focroBepHocrb.
OcHoeubre pe3yJrbrarbr Ar4cceprar\r4T4 o6ocHoeaHbr c rrpr4BeAeHr4eM crporrrx Marer\rarr4rrecK[x

AoKa3areJrbcrB u [paBr,r,'rbHbrM rrpr4MeHeHr4eM MeroAoB o6utrHoBeHHbIX .qI4dSepeHI{I4aJIbHbIX
yp aBHeH ufr. u o[ep aIII4o HHo ro I,I cqlr cJIe lnlrfl .

5. Anpo6aqraa pe3yJrbraroB.
OcHonsrre pe3yJrbrarbr A,r{cceprapr4 B Aocraro-rnoft Mepe ony6nnroBanbl B Hayr{HbIX )Kyp-

HaJrax (n roln qr4cre r43 rrepe.rHs BAK Pecny6nuxv Ta4>rcraxklcraH ra sapy6e)KHblx crpaH, BXoAfl-

qrx n 6asy AaHHbrx Scopus z WoS) r4 TpyAax Me)KAyHapoAHbrx trr pecny6"nrrKaHcKllx HayqHbIX

rcoH$epeHquft. llonyuenHbre p$yJrbraTbr AoKraAbrBaJrr4cb w o6cy>xAaJrr4cb Ha NrHornx xoHSe-
peHr-u4sx I4 Hayr{HbIX ceMl4Hapax.

6. fuccepTaltrufl. rr. aBTopesepar Hafrr4caHbi srcHbrM HayarHbrNl N,raTeMaT[qecKr4 fpaNror-

HbrM s3brKoM. OSopiraJreHr4e Ar4cceprarJvrr4 r,r aBTope$epara coorBercrByer npeA'bflBJIeHHbIM K

Hr4M rpe6onaHl4flM.
7. 3avrerraHus rd rrox<e JraHrzfl. no pa6ore
1. B anrope$epare He [pr4BeAeHbr rro.scHeHr4s KJraccoB perueuvft, r{To 3arpyAHs{er noHI4Ma-

HI,re rroJryqenHbrx p$yJrbraroB, xors B Arrcceprall?Il4 Bce o[peAeJleH]rfl KJIaccoB pelrrentrfi nnre-

IOTCfl.

2. Bo MHofr4x yrBep)KAeHr,rflx rrpr4BoAflTcfl AocraroqHbre ycJroBr4s oTHoclrreJrbHo 3aAaHI{bIX

Synrcqzfi, gnn o6ocHonatvrt{ cyqecrBoBaHr4fl peirreHr{ft nHrerpo-4Iadrdtepenq?IaJlbHtlx ypaBHe-

ttvtft, Ho rrpr4 groM He lrccJreAylorcs Borrpocbr o cyqecrBeHHocrl{ or}rx ycroBmft, re. HacKoJIbKo

onn 6nv3KI4 K ueo6xo4l4MblM yc"roBl4sM.

3. B ocHoBHoM t{3yr{eHbr r4HTerpo-Ar{$cpepeHr{?raJrbnble ypaBHe:E^r fl, c rIocroflHHbIIVII4 Koo(p-

$uqraeuraMr4, vro 6y4er KorAa grr{ rcoe$$uql{enTbl sBJlslorcfl [epeMeHHbINII4.

4.IltrercTcfl pflA rpaMMarr4qecKr4x ourn6oK B Ar4cceprallul4 I,I aBTopeSepate; ecrb 3aMer{anplfl

no oSopMJIeHr4ro Arrcceprar\vrvr, r4Merorcr{ noBTopbl, Mo)Kuo 6ntro 6onee JIaKoHI,IqHo I43JIoN(I{Tb

loryr{eHHble pffi yJIbTarbI.

8. 3arnrorreHme no Arrcceprarlrlr4
Oqenunaa pa6ory B r{eJroM, cr{r4Taro) rrro Azccepral{I4a 3apu$3oAa C.K. sBJlflercs 3aKoHr{eH-

Hoft HayrlHo-[ccJreAoBare,rtcr<oft pa6oroit, BL,rrroJIHeHHofi coI4cKareJIeN4 Ha AocrarorrHo BbIcoKoM

HayrrHoM ypoBge, B Koropoft uonyqeHbr HoBbre pffiyJlbrarbl) BHocsulue cyu{ecrBeHHbtft nr"na4



B pa3Br4Tr4e reopvrr Bbrpo>KAaroulrrxcs o6rrxnoBeHHblx I4 [rHTerpo-AI,IOOepeHIII{aJIbHbIX ypaB-

HeHnft. Paspa6oraHbr N4eroAbr perreHr4s raKr4x ypaBneHvtt c rIocroflHHbIMI4 xoeSSuIII4eHTaNII4.

flpe4craBJreHHbre n pa6ore ocHoBHbre pe3yJrbraTbr AocroBepHbl, BbIBoAbI r,r noJrox{eHr4fl. crpc'i o
o6ocHoeaHbl.

flpnne4eHHbre Bbrrrre 3aMer{aHrrfl. Hoctrr xapaKTep rrox(enawwit Ha 6y4yulue r4ccJleAoBaHr4s

COI4CKATEJIfl.

Izlcxo4a pr3 Bbrrrrer43Jrox(eHHoro, cquraro, r{To Aracceprar{uoHHafl pa6ora 3apra&so4a C.K.
<< ?Icc.rreAoBaHr4e HeKoropbrx KJraccoB cr4HryJrspHbrx r4HTerpo-Alr$+epeHrluaJrbHbrx
ypaBHenufli onepaqrdoHHbrMr4 MeroAaMI4>> coorBercrByer cnerlr4aJrbuocrrr 01.01 .02 - Ar4O-

SepeHrlrraJrbHbre ypaBnenurfl.) AvrnaMr4qecKrae cl4creMbl 14 orITrrMaJIbHoe ynpaBJrenvre w yAoBJre-

TBopfler BceM rpe6onaHr4r{M flo,ro>reHr{s o [opflAKe [pI4cy)KA,eHI4q yqeHbrx crerreHeft, d aBTop

3apnSsoAa Capnap KaxpaMoH, 3acJlyx{r{Baer rlpucy)KAe:n:as, yueuoft crerreHr4 AoKTopa $rasur<o-
NrareMarr4qecKtrx HayK no creqr4aJrbHocrn 01.01,02 - Arr$OepeHrlrraJrbHbre ypaBneHmfl, Arrna-
MI,IqECKIIE CIICTEMbI I4 OITI4MAJIbHOE VIPABICHI4E.

O $rqnanrusrft orIrIoHeHT :

A.O.-.M.H., rpo$., r{rr.-Kopp. AH Pecny6nnru BaurKoprocraH,
crap ru r4 fi u ay.r H rt ft c o r pyAH I4 K VInc:r vrryra M ar evarwxtl/,
c B blr{kI cJrr4TeJIb H bINI IIeHTpo M V$r,rrr,l cxo ro

$e4epanbHoro r{ccJleAoBaTeJrbcKofo IIeFITpa PAH Ca6uron K.E.
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