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Tema gucepranii:
1. PO3BUTOK METO[IiB Ta MOZEJIel aHai3y XBUJIE€BOJHO-PE30HATOPHUX CUCTEM 3 YACTKOBUM 6araTomapoBUM

3aIlIOBHEHHSIM

2. Development of methods and models of analysis of waveguide-resonator systems with partial multilayer filling

Pedepar:

1. O6'exT - mpolec BU3HAYEHHS €JIEKTPOMAarHiTHOTO 10JIS1 B XBUJIEBOJHO-PE30HATOPHUX CUCTEMaxX. MeTta —
NOJAJbIINI PO3BUTOK METO/Y iHTErpaIbHUX PiBHSIHb MAaKPOCKOIIIYHOI €J1IeKTPOIMHAMIKY Ta METOy 06J1acTe, 10
YaCTKOBO MEePEeTUHAIOTHCS, AJ1s1 PO3B’I3aHHS 33/1a4 i3 3HAXOKEHHSI €JIEKTPOMATrHiTHOTO T10JISI B XBUJIEBOJIHO-
PE30HAaTOPHUX CUCTEMAX 3 YACTKOBUM 6araToiiapoBUM 3allOBHEHHSM. [IpegMeT IocmimkKeHHsl — MEeTOAM Ta MOAeJi
aHaJi3y XBUJIEBOJHO-PE30HATOPHUX CUCTEM 3 YACTKOBUM 0araTomapoOBUM 3alIOBHEHHSIM. METOAM — METOT,
iHTerpasibHOTO PiBHSIHHS, METO[I 06J1aCTEH, 10 YaCTKOBO IMEPETUHAIOTHCS, MATEMATUYHUN anapat
esnekTpoguHamMiku HBY, anapat ¢yHkuiit ['piHa, MeTonM YnceabHOro aHasizy. PesysnbraTy — HaOyB I10JAJIbIIOTO
PO3BUTKY METOZ, IHTETpaJIbHUX PiBHAHb MAKPOCKOIIIYHOI €JIEKTPOAUHAMIKY, 110 JO3BOJIUB OTPUMATH MaTEMATUYHY
MOJeJIb 3aKPUTOT0 Pe30HaTOPa 3 6araTomapoBUM 3a[I0BHEHHSIM; 3aIIPOIIOHOBAHO MaTEMaTUYHY MOZIEJb 3aKPUTOTO

IIPSIMOKYTHOT'O Pe30HAaTopa 3 6araTomapoBUM 3alIOBHEHHSIM, 1110 JO3BOJIMJIO OTPUMATH aHAIITUYHI BUpa3u [Jisl



BM3HAYEHHS TIOBHOI eHeprii; HabyB M0abIIOro pO3BUTKY METO, 06J1acTeH, 0 YaCTKOBO ITEPETUHAIOThCS, IKAN
I03BOJIMB OTPUMATU MaTeMaTHU4HY MOJeJIb IIPOXiTHOTO pe30HaTopa 3 6araToLIapOBUM 3aII0BHEHHSIM IIPU
CHJIBHOMY Ta CJ1abKOMY 3B’13Ky PE€30HATOpa 3 XBMUJIEBOJOM; TPOBEIEHO YMCEIbHUN aHali3 Ha 6a3i cTBOpeHoi
MaTeMaTU4HOI MOJIeJli, SKUI JO3BOJIUB OOYMCIIUTYU IOTYKHOCTI, 110 [IOTJIMHAIOTLCS 0araTolapoBUMU
HEOJHOPITHOCTSAMM [1J151 IPOXiJIHOrO PE30HATOPA 3 CUJIBHUM Ta CJIA0KUM 3B’13KOM. ['ajly3b BUKOPUCTAHHS —

pPO3po06Ka XBUJIEBOJAHO-PE30HATOPHUX CUCTEM.

2. Object - process of determining the electromagnetic field in waveguide-resonator systems. Aim - subsequent
development of the method of integral equations of macroscopic electrodynamics and the method of partially
intersecting regions for solving the problems of finding the electromagnetic field in waveguide-resonator systems
with partial multilayer filling. Subject - methods and models of analysis of waveguide-resonator systems with
partial multilayer filling. Methods — method of integral equation, method of partially intersecting regions,
mathematical apparatus of microwave electrodynamics, apparatus of Green functions, methods of numerical
analysis. Results - the method of integral equations of macroscopic electrodynamics was subsequently developed,
which made it possible to obtain a mathematical model of a closed resonator with multilayer filling; mathematical
model of a closed rectangular resonator with multilayer filling was proposed, which allowed to obtain analytical
expressions for determination of the total energy; the method of partially intersecting regions was subsequently
developed, which made it possible to obtain a mathematical model of a multilayer-filled passage resonator with
strong and weak couplings of resonator and waveguide; Numerical analysis was performed on the basis of created
mathematical model, which made it possible to calculate the power absorbed by multilayer inhomogeneities for a
passage resonator with strong and weak couplings. Application - development of waveguide-resonator systems.
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