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Auuomauuﬂ: UCNOIB308AHUE MEMOOa OONOJHUMEbHO20 apeymenma oaem 603MOANCHOCMb UCCTIE008AMb HOBbIE
Kanaccel 3a0ay O ypa@nenuﬁ 6 UdCNIHblX np0u3600Hblx. OcHognas udest 5mo20 Memooda cocmoun 6 mom, 4¥mo
UCX00HAs Kpaeeasi 3a0aua nymem 686e0eHUst OONONIHUMENIbHOU nepeMeHHod C600UMCSA K cucmeme UuHmezcpaibHblX
ypasHeruil, YO0OHOU 01 ucciedoganus. Omodcoecmeienue NePemMenHbiX 8 peleHUU makou Cucmemvl 0aem
peutenue ucxoOHotl 3a0ayu.

B HacmoAawee epems uoess memooa OONOJHUMENbHO2O0 apecymernma Haxooum ceoe npumeHernue npu
UCCIe008AHUY HETUHETHBIX OUDDePEeHYUATbHBIX YPAGHEHU GbICUUUX NOPSIOKOS U NPU U3YHEHUU NEPUOOUYECKUX
peuleHull CUHRYIAPHO-B03MYUCHHBIX YDABHEHU.

Ha ocnose memooa oOonoanumensvHo2o apeymenma npous’godﬂmc;l uccneo06anus peuitenus HeUHelno20
oughpepenyuanbHo20 ypasHeHus 8 YACMHBIX NPOU3BOOHBIX 8MOPO20 NOPAOKA CO MHOSUMU NEPEMEHHbIMU.
Abstract: Use the method further argument makes it possible to explore new classes of problems for partial
differential equations. The basic idea of this method is that the initial value problem by introducing an
additional variable is reduced to a system of integral equations convenient for study. Identifying the variables in
addressing such a system provides a solution to the original problem..

At present, the idea of the method further argument finds its application in the study of nonlinear differential
equations of higher order, and in the study of periodic solutions of singularly perturbed equations.
On the basis of an additional argument of the method carried out research solutions of nonlinear partial
differential equation of second order with several variables.

Knroueevie cnosa: ougghepenyuanvroe ypaguerue 8 4acmuvix NPOU3BOOHBIX, HETUHElIHOe YPASHeHUe, UHMe2pO—
ougppepenyuanvroe ypasnerue, Memoo OONOTHUMEIbHO20 APSYMEHMA, NPUHYUN CHCUMAIOWUX OMOOPANCEHU.
Keywords: partial differential equation, non-linear equation, integro-differential equation, method of additional
argument, contracting mappings principle.
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1.BBeaenne

OCHOBBI MeTOJa JIOTOJHHUTEIBHOTO AapryMeHTa CHUCTEMaTHYeCKH H3JI0XKeHsl B MoHorpadgum M.M.
WmananueBa [1]. HMccienoBaHbl HEKOTOpPbIE KiAcChl MHTErpo-auddepeHIransHbpIX ypaBHEHUIT B 4YacTHBIX
MIPOM3BOIHBIX TIEPBOTO MOPAIKA, a TAK)KE CHUCTEM TaKMX ypaBHEHHUIA; MMOKAa3aHO BIMSHHUE WHTETPATbHBIX WICHOB
JUIL MHOTHX KiiaccoB JTuddepeHIManbHbIX YpaBHEHHH B YaCTHBIX MPOM3BOAHBIX, BBISBICHBI Cly4au, KOTJa
HMHTErpaNbHbIe BO3MYIIIEHUS CYIIECTBEHHO U3MEHSIOT XapaKTep MOBEJCHHUS PEIICHUIL.

C uCrosib30BaHUEM OCHOBHBIX MJEH MeTo/a JOMOJIHUTENLHOr0 apryMmeHta B [2, 3] ObUIM HCCIEIOBaHBI
muddepeHnnansHple 1 HHTETpo-auddepeHanbHbe YpaBHEHNS! B YaCTHBIX IPOU3BOJAHBIX THIla Kopreserane
®pusa, a Taxke HeIMHEHHbBIE BOJHOBBIE yPaBHEHHUS.

B paGore [4] co3mana oOmas cxemMa NPUMEHEHHS MeTOoJa JOIOJHHUTEIBHOIO apryMeHTa Ui
KBa3WJIMHEHHOTO OmepaTopHO-Iu((HepeHINaTLHOTO yPaBHEHHUS B YaCTHBIX MPOM3BOIHBIX BBICIIETO MOPSIKA U
MOKa3aHa TNPUMEHUMOCTh O3TOH CXEMbl ISl PA3IMYHBIX KOHKPETHBIX AH(p¢epeHInanbHbBIX W HHTErpo-
muddepeHInaNBHBIX YpaBHEHHH B YacTHBIX IPOW3BOJHBIX BBICIIMX IIOPSAAKOB, a TaKXKEe BO3MOXKHOCTD
MPHUOIMHKEHHOTO PEIIeHUS 3a/1a9 110 STOH CXeMe.

B nmanHO#M paboTe TpPUMEHSSI METOJ WCCIENOBAaHUS pPEIICHWH KBa3sWIMHEHHBIX In(pdepeHInaabHbIX U
HUHTErpO-Ti(D(HepeHIMATBHBIX YPABHCHUI B YaCTHBIX MMPOM3BOJHBIX BBICIIETO MOPSIIKA, PETOKEHHBIN B [4],
HCCIIEyeM CYIIECTBOBAHHMS WM EJUHCTBEHHOCTh PEIICHHUS HEIMHEHHOro auddepeHnnaisHOr0 ypaBHEHHS B
YaCTHBIX MMPON3BOIHBIX BTOPOTO MOPSAIKA CO MHOTUMH ITEPEMEHHBIMH.
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2 n
cult Xl’)zz’ ’ )_u(t X1 Xg oo X )Z u(t,xl,x2,...,xn)zau(t’Xl’xz"”’xn)
ot Xi =] OX,

]

P S Koo o) 5 WX Ko) B 1, 8y ) 60, ()

(t, X, X,,..,%,) €G,,(T)=[0,T]xR",

rae omeparop F (t;u(t, & fz,...,fn) oy §2,...,§n), 3aIlMCaH B BUJe: QYHKLUA KaKUX NEePEMEHHBIX

MOJTy4YaeTcsl; Ha (QYHKIMIO CKOJIBKUX MEPEMEHHBIX JeHCTBYET oneparop (10 aHAJIOTHH C 3alUChl0 HHTETPANIOB);
CBSI3aHHBIC TIEPEMEHHBIE B ATOH (DYHKIHH.
Hamnpumep:

FGU(L G Sori6n) 161 Soreign) =1 UL A, 8y 008, );
G(tu(s, & 8ri8n) 8.6 6rn6y) =t +UD R, 8,8,

HU(S &8 i) 18,6065 0nl) = [ [

(ecnu MHTETpAN CXOAUTCS).
Paccmotpum ypaBaenue (1) ¢ HaYaIbHBIMH YCIOBHAMH

OU(t, X, Xy v X, )
atk

(k) N
O6o03HauuM yepe3 Cb - wiacc (yHKUUWHA, HENpPEphIBHBIX W OTPaHUMYCHHBIX BMECTE CO CBOUMH

MNPOU3BOAHBIMHA N0 K-T'O MOPAAKA.

U2(5,&,,.-&, )&, 0E,ds,

O'-.I—‘
O'—:8

o=V (X, X5, 0%), K=0L (X, X,,..%,)€R"  (2)
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