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Tema. PaboTa nocsslieHa n3yvyeH1mo maTeMaTMyeckon MOAENN, OnNnChIBatoLLLEN
ONTUYECKYHO CUCTEMY C ABYMEPHON 06paTHON CBA3b0. [pMMepom Takon onNTU4ECKOn
CUCTEMbI MOXET BbITb HEMMHENHBIA MHTEPdEPOMETP C 3epKaribHbIM OTPaXEeHUEM NOSS.
MaTtemaTudeckon Moaenbto BbICTyNaeT HeNMNMHEnHoe (pyHKUnoHansHo-anddepeHumansHoe
napabornuyeckoe ypaBHeHue ¢ npeobpasoBaHMEM OTpaXeHNs NPOCTPAHCTBEHHOWN
nepemMeHHON 1 ycnoBuamn Ha kpyre. Llenb paboTbl COCTOUT B nccrnegoBaHum yCnoBumn
BO3HWKHOBEHWUSA NPOCTPaAHCTBEHHO HEOQHOPOAHbLIX CTALUOHAPHbLIX peLleHnia.
Mpepnonaraetcs Aatb OTBET Ha BONPOC 06 acMMNTOTMYECKOM hOpME pOXKAAIOLLMXCA
peLleHnin n onpegeneHmmn nx yctonumpoctu. Metogbl. MiccnegoBaHue npoBoguTCA
MeTo4amMu TeopeTU4eCcKoro aHannsa, a UMeHHO UCMOoMb3YTCA METOA LieHTpanbHbIX
MHoroobpasun, metog ®Pypbe 1 MeToA CBEAEHUSA K MHTErpanbHOMY YpaBHeEHMI0. Vicnonbays
METOA pasfenieHns nepeMeHHbIX, AoKasaHa feMMa 0 COBCTBEHHbIX 3HAYEHUSIX U
COBCTBEHHbIX (PYHKLUUAX COOTBETCTBYHOLLEN NMHEapM3oBaHHON 3adayn. [1na onpegeneHus
acuMnNTOTUYECKOM POPMbI peLleHns Ans NMHeapn3oBaHHOM U COOTBETCTBYIOLLIEN
HennHerHon napabonnyeckon 3agayum NPUMEHANCA MEeTo CBEAEHUS K UHTErparibHOMY
ypaBHeHuto. [puBeaeHbl HeobxoanMble BbIKNaaku No Aoka3aTenbCTBY €4UHCTBEHHOCTU U
HenpepbIBHON 3aBMCMMOCTHM peLleHns OT HavanbHbIX YCNoBuin. PesynbTathl n obcyxaeHue.
Ha ocHoBe meToaa LeHTpanbHbIX MHOroobpasui gokasaHa Teopema O CyLeCTBOBaHUN U
YCTOMYNBOCTU NPOCTPAHCTBEHHO HEOAHOPOAHOrO CTauuoHapHOro peleHus. MNony4veHo
npegcraBneHne ans HeogHOPOLHOW CTPYKTYPbI, poXaatowenca B pesynbtate oudypkaunm
TvMna «BuUrka» npu nepexone 6udypkaLMoHHOro napameTpa Yepes KpUTudeckoe 3HavYeHme.
CornacHo ¢ AOKa3aHHOW TEOPEMOW 3TO peLUEHNE POXKAAETCA aCUMNTOTUYECKN YCTONYMBBIM.
OTa Teopema HOCUT NnoKanbHbIA XapakTep 1 paboTaeT B OKPeCTHOCTM BrdypKaLMOHHOIo
3Ha4veHunsa koaddpuumneHTa guddysunn. PesynbTtaThl, NpUBEAEHHbIE B JaHHOW paboTe,
ABNSAKOTCS NPOL4OIMKEHNEM UCCEAoBaHMI B 0611acTh HENMMHENHOW ONTUKN. BO3MOXHOCTb
aHanusa poXxaawLmnxcst CTPYKTYP HE TOMbKO B OKPECTHOCTM BMAYPKALMOHHOIO 3HaYEHUS
napameTpa, HO 1 Ha BCEM NPOMEXYTKe U3MeHeHNs BbIBpaHHOro napameTpa, octaeTcs
akTtyanbHon. MNMpeacraeneHHble B paboTte pesynbTaTbl MOryT ObITb MPUMEHEHDbI Kak B
TEOpPEeTMYECKOM aHanmn3e 3agad HENMMHENHOWN ONTUKK, TaK U B NpakTuyeckon obpaboTke u
WHTepnpeTauun MHopmMaLmm, NOAyYEHHOM NPU NOCTAHOBKE BbIYUCINTENBHBIX UK
PU3NYECKNX IKCNEPUMEHTOB.
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duHaHcoBas nogaepxka. ViccneposaHune BbINOAHEHO Npy nogaepxke MNMporpammbl
pas3BuTUA begepanbHOro rocyaapCcTBeHHOro aBTOHOMHOIO 06pasoBaTenbHOro yupexaeHus
BbicLero obpasoBaHusa «KpbiMcknii oegepanbHbii yHuBepeuTeT nmenn B.A. BepHaackoro»
Ha 2015-2024 rogbl no npoekty «CeTb akagemMmyeckon MobunbHOCTU «AkageMnyeckas
MOBMNBbHOCTbL MONoAbIX y4eHbIx Poccun» B 2017 rogy Ha 6a3e ®IBYH UnctutyT
matemaTtukm nmenn C.J1. Coboneea CO PAH, nabopatopus anddepeHumanbHbIX 1
Pa3HOCTHbIX YpaBHEHWM.
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Topic. The work is devoted to the study of a mathematical model describing an optical
system with two-dimensional feedback. An example of such an optical system could be a
nonlinear interferometer with a specular reflection of the field. The mathematical model is a
nonlinear functional differential parabolic equation with the transformation of the spatial
variable reflection and conditions on the disk. Aim of the work is to study the conditions for
the occurrence of spatially inhomogeneous stationary solutions. It is supposed to answer the
question of the asymptotic form of the solutions being born and the determination of their
stability. Methods. The study is carried out by methods of theoretical analysis, namely, the
method of central manifolds, the Fourier method and the method of reducing to an integral
equation are used. Using the method of separation of variables, a lemma on eigenvalues
and eigenfunctions of the corresponding linearized problem is proved. To determine the
asymptotic form of the solution for the linearized and corresponding nonlinear parabolic
problems, the method of reduction to an integral equation was used. The necessary
calculations on the proof of uniqueness and the continuous dependence of the solution on
the initial conditions are given. Results and discussion. Based on the method of central
manifolds, a theorem on the existence and stability of a spatially inhomogeneous stationary
solution is proved. A representation is obtained for an inhomogeneous structure that is born
as a result of a bifurcation of the «fork» type when the bifurcation parameter passes through
a critical value. According to the proved theorem, this solution is born asymptotically stable.
This theorem is local in nature and works in the vicinity of the bifurcation value of the
diffusion coefficient. The results presented in this paper are a continuation of research in the
field of nonlinear optics. The possibility of analyzing the structures being born not only in the



vicinity of the bifurcation parameter value, but also throughout the change interval of the
selected parameter, remains relevant. The results presented in this paper can be applied
both in the theoretical analysis of the problems of nonlinear optics and in the practical
processing and interpretation of information obtained in the formulation of computational or
physical experiments.
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