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Pedepar:

1. 1. O6'exT mocnimyKeHHs: Ipolecy JudpaKiiii Ta po3CisHHS eJ1eKTPOMAarHiTHUX XBUJIb; IIPOLleC B3aEMOIii
€JIEKTPOMArHiTHUX XBWJIb 3 MaT€PiaJIbHUMU MiBIIPOCTOpaMu. 2. MeTa JOCIiIKeHHS: I00yAyBaTU MaTEMATHUYHi
MogeJti TndpakLii 11aCKuX MOHOXPOMaTUYHUX €JIEKTPOMAarHiTHUX XBUJIb Ha ileanbHO TOHKUX HECKIHUEHHUX
6araToesieMeHTHUX iMITeJaHCHUX 0OMeXXeHUX ab0 MepioAuYHUX MpendpakTaabHUX IPAaTKax: OTPUMATH IPaHWYHI
rinepCUHTYJISIPHI, @ TAKOX 3 JIorapudMivyHOI0 0COOJIMBICTIO, iHTErpasbHi PiBHSIHHS APYroro poAdy BillOBiAHUX
iMIIeJaHCHUX 33134 JUuPpakiii Ta po3CisIHHS; DOCAIAUTY IUQPaKLiliHi Ta PO3CilOBaJIbHI BJIaCTUBOCTI
OaraToesieMeHTHUX iMIlelaHCHUX NpeAdpaKkTaJbHUX [PATOK; IPOBECTH aHaIi3 MilIepCUHTYJISIPHOrO iHTErpajabHOro
PIBHSIHHSI IPYrOrO POy Ta CUCTEM TaKUX PiBHSIHb: pO3POOUTU YMCIOBUI METOJ PO3B'SI3aHHS, AOCIIAUTY TUTAHHS
icHyBaHHS Ta €JHOCTi PO3B'sI3Ky, OLIIHUTY MIBUIKICTb 361KHOCTI; N0OYyBaTH €(EKTUBHI MaTeMaTUYHi MOJei
B3a€MO/Iii IIJIACKUX MOHOXPOMATUYHUX €JIEKTPOMArHiTHUX XBUJIb 3 MaTepPiajlbHMMU MiBIPOCTOPAMU Pi3HOTO CTaHY:

HOPMAaJIBHOTO, ileaslbHO HANIIPOBIHOTO a60 HAAIPOBiKHOTO. 3. MeToayu AOCTiIKeHHS: aHAJIITUYHI MeToou



MaTeMaTU4HOI (i3UKY; aHAJIITUYHA TeXHiKa iHTerpaJIbHUX [1IEPETBOPEHDb — MNAPAMETPUYHUX 300PKEHDb
rinepCUHTYJISIPHOTO, CUHTYJISIPHOTO Ta HEBJIACHOTO, 3 JIOrapupMidHOI0 OCOGIUBICTIO, iHTErpasiB; Y1CI0BUIl METO],
IVICKPETHUX OCOOJIMBOCTEN; MeTOnU PYHKIIOHATIBHOTIO aHaJIi3y; METOAU JIiHilHOI anre6py; MeTogu MaTeMaTUYHO]
teopii gudpakuii Ta po3cisHHs. 4. TeopeTUYHi pe3yabTaTy MOJISATA0Th Y PO3BUTKY: MaTEeMATUYHOI Teopii audpaxiii,
PO3CisiHHS Ta B3aeMOJii; SKiCHOI Teopii rinepCUHryasipHUX iHTErpaJbHUAX PiBHSHb; YUCIOBUX METO/IIB PO3B'I3aHHS
rinepCUHTYJISIPHUX iHTerpajbHUX PiBHSHD. [IpakTH4HI pe3ysbTaTy: OTPUMaHI KijIbKiCHI XapakTepucTuky audpaxiii
XBWIb HAa NIPEAKAHTOPOBUX I'PATKaX [I0 I'ITOrO NOPSAKY BKIIOUYHO, MOXKYTb OYTH 3aCTOCOBAHi iHXXeHepaMu-
IIPOEKTYBaJIbHUKAMU /1JIs1 PO3B'SI3aHHS TEXHIYHUX NTPO6JIEM pafio Ta COpifHEHUX ranyseil. 5. HaykoBa HOBU3Ha:
BIIEpIIIE€ PO3POO6IEHO ABOBUMIiPHI MaTeMaTH4Hi Mojiesti Audpakiii mIackux MOHOXPOMATUIHUX €JIEKTPOMArHIiTHUX
XBWJIb Ha ilea/lbHO TOHKMX HECKiHYeHHUX 6araToeJeMeHTHUX OOMeXeHUX ab0 NepiofuyHuX iMIIeJaHCHUX I'PaTKax
IOBiNBbHOI (OPMU: IapY TPAHUYHUX IHTETPAIbHUX PiBHSIHb IPYrOro poay: 3 JorapugmMidyHO OCOOIMBICTIO B 1pi Ta
rinepCcuUHryJsipHe; IO6YLOBAHO BifTIOBIIHI ANCKPETHI MaTeMaTUYHi MOZeJIi, a TAKOXK iX KOMIT'IOTEepHi peaJi3aLii;
BIlepliIe po3p06JIeHO Ta OOIPYHTOBAHO YUCJIOBUM METO]] PO3B'sI3aHHS TIIepCUHTYJISIPHUX iHTEIPaJIbHUX PiBHSHD
Ipyroro pony: cGopMyJIbOBaHO Ta OBEIEHO KPUTEPi iCHYBaHHS Ta €HOCT] PO3B'SI3Ky, OTPMMAaHO OLHKY
IIBAJIKOCTI 30DKHOCTI; METO/, y3arajJbHEHO [1J1S1 PO3B'sI3aHHS CUCTEM TaKUX PiBHSIHb Ta OOIPYHTOBAHO; BIEPIIE,
CIUPAIOYMCh HA KoedillieHT 3aJI0MJIEHHS1, PO3P06JIEHO MAaTEMATUYHI MOIEJTi B3a€MO/Iii IIJIaCKOi MOHOXPOMAaTUYHO]
€JIEKTPOMArHiTHOI XBUJIi Ta MaTepiaJbHUX MiBIPOCTOPIB Pi3HOTO CTaHy: HOPMAJILHOTO, i1€aJIbHO HALIIPOBiZHOTO
ab0 HaJIIPOBIIHOrO; HA OCHOBI MOOYIOBAaHUX MaTEMATUYHUX MOJIeJIeH, IPOBEAEHO YUCIIOBi €EKCIEPUMEHTH 3
IoCimKeHHs Tu@pakLiliHUX BJIACTUBOCTEN iMITeJaHCHUX NPEAKAaHTOPOBUX Ta iHIIUX I'PaTok. 6. [TnaHyeThcs

BIIPOBAJIKE€HHS. 7. Paiio, €JIeKTPOHIKa, TEOPis TiNepCUHTYIISPHUX iHTErPabHUX PiBHSHD.

2. 1. The objects of investigation: the processes of electromagnetic waves diffraction and scattering; the process of
interaction electromagnetic waves and material half spaces. 2. The aim of investigation: to develop the
mathematical models of diffraction plane monochromatic electromagnetic waves on ideally thin infinity
multielement impedance bounded or periodic lattice; to obtain the second kind boundary integral equations
(hypersingular and with logarithmic singularity) of the diffraction and scattering impedance problem; to
investigate the diffraction and scattering characteristics of the multielement impedance prefractal lattices; to
analyze the second kind hypersingular integral equation and the system of similar equations (a numerical method
for solving this equation or system, the existence and uniqueness theorem, a convergence rate of the sequence of
approximate solutions to the exact ones); to develop the mathematical models of the interaction of
electromagnetic waves and material half spaces in the different states (normal, ideally superconducting or
superconducting). 3. The research methods: the analytical methods of mathematical physics; an analytical
technique of integral transforms (the parametric representations of hyper singular; singular and with logarithmic
singularity improve integrals); the numerical method of discrete singularities; the functional analyze methods; the
linear algebra methods; the methods of mathematical theory of diffraction and scattering. 4. The theoretical
results: the mathematical diffraction theory development; the hypersingular integral equation qualitative theory
extension; the progress of numerical methods for solving hypersingular integral equation. The practice results: the
quantitative characteristics of wave diffraction on prefractal lattices (up to the fifth order inclusive) were obtained
and can be applied for solving the problems of the radio technology and related industry. 5. The scientific novelty
of the research: the two dimensions mathematical models of plane monochromatic electromagnetic wave
diffraction on infinity multielement impedance bounded or periodic different form lattice were developed (the
pairs of second kind boundary integral equations which are with logarithmic singularities in the kernel and
hypersingular respectively); the discrete models and their computer realization were obtained; the numerical
method for solving the second kind hypersingular integral equation was developed and justified (the existence and
uniqueness theorem, the convergence rate of the sequence of approximate solutions to the exact ones); a justified
generalization of this method for solving the system of hypersingular integral equations was obtained; with respect
to the refractive index were developed the mathematical models of the interaction of the electromagnetic waves
and the material half spaces in the different states (normal, ideally superconducting or superconducting); on the
base of this mathematical models the diffraction characteristics of the impedance prefractal and other form



lattices were numerical analyzed. 6. The implementation is planned. 7. The radio technology, electronics, the
theory of hypersingular integral equations.
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