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Computational problems of electrodynamics require an approximate solution of the system
of Maxwell’s vector equations for regions with different geometries. The main methods
for solving problems with the Maxwell equations are either finite difference methods, or
methods based on the Galerkin and Kantorovich expansions, or the finite element method.
Each of the classes of methods is characterised by a wide range of permissible objects, but
in each of the methods, the solution contains a large number of quantities known only in
numerical form. We have chosen a different approach, in which to describe the waveguide
propagation of electromagnetic radiation we propose using the model of adiabatic waveguide
modes. Our study shows that a physically successful model of the electromagnetic field in a
waveguide allows getting results in symbolic form, and the dimension of the obtained systems
of equations is proportional to the number of dielectric layers, so that a number of results
can be analysed qualitatively. In our opinion, the physical models that allow the study of
physical phenomena at a qualitative level, including the analysis in symbolic form, are of
particular importance in modelling and designing integrated optical structures.
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Boranciurenbubie 3a/1a9u 3JICKTPOJMHAMUKI TPEOYIOT NMPUOJINZKEHHOTO PEIICHUS CUCTEMbI
BEKTOPHBIX ypaBHeHHUil MakcBesta g objacreit ¢ paziaudHoit reomerpueir. OCHOBHBIE
MeTO/Ibl pelleHnsd 3a/1a4 i ypaBuenunit MakcBesia mpejacTaB/isioT coboil 1nbo pa3HOCTHBIE
MEeTOJIbl, JIMOO METO/bl, OCHOBaHHBIE Ha pas3jioKeHusax lajepkuna u Kanroposuua,
.HI/I6O METO, KOHEYHbLIX 3JJICMCHTOB. Ka}K,ZLbHU/I n3 IIepeuIrucC/JIeHHbIX KJIaCCOB MeETOI0B
OTJIMYAETCH IMIUPOKUM HaObOPOM JIONYCTUMBIX OOBEKTOB, HO, IPU ISTOM, peIleHue B
KaXKJIOM U3 METOJIOB COJEPKUT OOJIBINOE YUC/IO BEJTMYUH, U3BECTHBIX TOJBKO B YUCIEHHOM
Buje. Hamu m30panH WHOW 10/X0JI, B PaMKax KOTOPOTO /I OIUCAHUS BOJHOBOJHOTO
PaCIpOCTPAHEHUA 3JICKTPOMArHUTHOIO M3JIyYE€HUdA MBI IIpeJjlaracM UCIOJIb30BaTh MOJIEJIb
a,Z[I/Ia6aTI/ILIeCKI/IX BOJIHOBOAHBIX MOJ. HaLue uccjaeJoBanue II0Ka3bIBa€T, YTO YyJdadHad C
duznIecKoit TOUYKM 3PEHUd MOJIEIb 3JEKTPOMArHUTHOI'O II0JIsI B BOJIHOBOJIE II03BOJISIET
[IOJIy49UTh DpPe3YyJIbTaTbl B CUMBOJIbHOM BHJ/I€, HPUYEM Pa3MEPHOCTb IIOJIy9a€eMbIX CHUCTEM
YPaBHEHUN NPONOPIUOHAJbHA YUCTY JIAIIEKTPUUECKUX CJIOEB W PAJl PE3yJAbTATOB MOXKHO
IpoaHaIn3upoOBaTh Ha KadeCcTBeHHOM ypoBHe. Ha mHam B3 1mogo0Hble (usnvdeckne
MOJIeJIN TTO3BOJISIIOT Ha KavYeCTBEHHOM YPOBHE aHaJIN3UpPOBaTh (PU3UIECKUE SIBJICHUS, B TOM
qucJjie B CHMBOJIBHOM BHAE, U IIPEACTaBJIAIOT OCO6yIO OEHHOCTL IIpU MOJEJINPOBaHUU U
IIPOEKTUPOBAaHUU UHTEI'PAJIbHO-OIITUIECKUX CTPYKTYD.



