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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PYyOPHK: 47.43

Tema gucepranii:
1. AHaniTUYHI METOIY NOCIIiIKEHHS [IOIIMPEHHS €JIEKTPOMArHiTHUX XBUJIb Y HAIIPSIMHUX CUCTEMAX

2. Analytical research methods of electromagnetic wave propagation in guided systems

Pedepar:

1. O6'eKT mOCHiIKEeHHS - IPOLIECH [IOINPEHHSI €JIEKTPOMAarHiTHUX XBUJIb Y HAIIPSIMHUX CUCTeMax. [Ipegmer
IOCIIiIPKEHHS - KOHCTPYKTUBHI METOIY NOCIIiIPKEHHS NIOIMPEHHS €JIEKTPOMAarHiTHUX XBUJIb 3 MAaTEMaTUYHUMU
MOJEJISIMU Y BAIJISIAL CUCTEM I epeHliabHUX PiBHSHb Y YACTUHHUX NOXiJHUX Ta PiBHSHHSA Jlanpay-Jligpmuns gax
rOJIOBHA aHAIITUYHA [TOCTAHOBKA JJ1s1 PO3TJISIIAHHS COJITOHIB y epoMarHeTukax. MeTony OOCTiIpKeHHs - 11715
BUPIlIEHHS IIOCTABJIEHUX 33/1a4 BUKOPUCTOBYBAJIMCS METOIM: TEOPii JIHIMHUX ONlepaTopiB Ta MaTPUILLp;
iHTerpasibHUX [1IePETBOPEHb; 3BUYANHUX NY(pepeHLiaTbHMX PiBHSIHb; 0OEPHEHO] 3a/1a4i Teopii po3CisiHHS; CKasIpPHO]
3apmaui PimaHa; Teopii anredpaiynux ¢yHkUin. TeopeTnyHi Ta NPaKTUYHi pe3yJIbTaTy: Blieplie po3po06JeHo ABa
aQHaJIITUYHUX METOMY MOIIYKY BEKTOP-(PYHKLIN €JIeKTPOMAarHiTHOIO I0JIs JiaroHai3alielo CUCTeMU OIlepaTOPHUX
PiBHSIHB JOBIJIBHOI CTPYKTYPU HaJl CKIHYEHHOBMMIPHUM YMCJIOBUM IIPOCTOPOM Ta 3 0O0POTHUMU €JIeMEHTaMU,
KOMYTYIOUMMH [IapaMy; BIeple 3/1iiCHEHO MAaTEMAaTUYHE MOIE/IIOBAHHS TIOLIMPEHHS €JIEKTPOMArHiTHUX XBUJIb Y
HAIPSMHUX CUCTEMAX KPAaOBMMU 33[1a4aMU 3araJIbHOTO BUIJISIAY, TA OTPMMAHO iX TOYHI PO3B'I3KU

YIOCKOHAJIEHHSIM METOJly iHTeTrpajibHUX [IEPETBOPEHB; yIleplle po3p06IeHO KOHCTPYKTUBHUI METO, PO3B'sI3aHHS



OJHOpPigHOI MaTpMYHOI 3a7a4i PimaHa 3 HEKOMYTaTUBHUMHU MiICTAHOBOYHUMU KOe]illieHTaM1 HEITPOCTUX
PO3MipHOCTEI 070 MoOyI0BY 6araTo3HavyHOI BeKTOP-(PYHKLi I10J1s1; BIIEpIle 3alIpOIIOHOBAHO €IMHE aHATITUIHE
po3B'si3aHHs piBHAHHA Jlanpay-Jlipuuis B y3aralbHEHUX IOCTAHOBKAX; HOBI aHAJIITUYHI METOIU JOCiIKEHHS
[OIIMPEHHS €JIEKTPOMArHiTHUX XBUJIb 1O3BOJIIIOTh €(EKTUBHO OyIyBaTU MaTe€MaTU4HI MOZEJIi, TOYHI PO3B'SI3KU
SKUX OIUCYIOTb €JIEKTPOJMHAMIUHI ITpoLiecu 6e3 BUKOPUCTAHHS HAODKEHUX MTPOoLielyp; PO3IJISIHYTI HEOAHOPinHI
cepeJoBUIIA TPUITYCKAIOTh IPAKTUYHE 3aCTOCYBaHHS 17151 pOOOTU 3 MeTaMaTepiasaMu; o6y[oBa B IBHOMY BUTJISL]
6araTo3Ha4yHOi BEKTOP-(QYHKIIii 110J1s1 Ta BUKOPUCTAHHS ii [1711 TOYHOTO pO3B'si3aHHs piBHSIHHA Jlanpay-Jlipmuis nae
3MOTY KOHCTPYKTMBHO JOCJIIPKyBaTU MArHiTHI COJIITOHM; Oflep>KaHi pe3yJIbTaTu € NPUJATHUMU 1711 MATEMATUYHOTO
MO/JIEJIIOBAHHS Ta iH)KEHEPHOTO MIPOEKTYBAHHS PUCTPOIiB MiKPOXBUJILOBOI TEXHIKH, & TAKOXK Y SOCIIKEHHSIX

€JIEKTPOHIKM Ta HAHOTEXHOJIOTIH, I10B'I3aHUX 3 YTBOPEHHSIM €JIEMEHTIB MarHiTHMX HAaHOCTPYKTYP.

2. Subject of inquiry - the processes of electromagnetic wave propagation in guided systems. Scope of research -
constructive research methods of electromagnetic wave propagation with mathematical models as the systems of
partial differential equations and the Landau-Lifshitz equation as the main analytic statement for the soliton study
in ferromagnetic. The used research methods: linear operator theory and matrix theory; integral transform;
ordinary differential equations; the inverse scattering problem; scalar Riemann problem; algebraic function theory.
Theoretical and practical results: for the first time, two analytic methods of the electromagnetic field vector
function construction are proposed basing on the diagonalization of the system of arbitrary operator equations
with invertible and commutative in pairs elements over the finite-dimensional numerical space; for the first time,
mathematical simulation of the electromagnetic wave propagation in the guided systems is done using the general
statements of the boundary value problems whose explicit solutions are got by the improved integral transform
method; for the first time, the exact method of the homogeneous matrix boundary value Riemann problem
solution is proposed for the multi valued vector field function construction while coefficients of problem are non
commutative permutation of not prime orders; for the first time, the uniform analytic solution of the Landau-
Lifshitz equation in the general statements is suggested; new analytic research methods of the electromagnetic
field wave propagation allow to construct correct mathematical models whose explicit solutions describe
electrodynamic processes not using approximate numerical procedures; consideration of the heterogeneous
media implies practical application for metamaterials; the explicit construction of the multi valued vector field
function and its application to the exact solution of the Landau-Lifshitz equation allows investigating magnetic
solitons in detail; the obtained results are valid for the mathematical simulation and design engineering of the
microwave structures, and for the research in electronics and nanotechnology concerning creation of the
nanomagnetic elements as well.
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