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1. EnextpomarsiTHe 1oJjie XBUJIEBOAIB 3 (PpaKTaJIbHUMU BJIACTUBOCTSIMU NepePi3iB

2. Electromagnetic field in waveguides with fractal properties of sections

Pedepar:

1. MeTa - po3po6ka MaTeMaTUYHOI MOJIeJli eJIeKTPOMArHiTHOTO I10JIs1 Y XBUJIeBOJaX 3 GpaKTaJbHUMU
BJIACTUBOCTSIMU TepepiziB. O6'eKT - (isuyHi sIBUIIA TOUIMPEHHS Ta B3AEMO/Iil €7IeKTPOMAaTHITHUX XBUJIb 3
(paKTaNbHO CTPYKTYPOBAaHMMU MEXKAMU XBUJIEBOAIB. [IpeaMeT - aMILIITyHi, YaCTOTHI Ta CKEMJIiHIOBi 3aJ1€>KHOCTI
XapaKTEPUCTUK €JIEKTPOMArHiTHOro noss. Metonu - iHTerpo-an@epeH1iabHOro 4po60BOro YACIE€HHS Ta
nudepinTerpanpHux anbda-Popm. Pesynbraty - po3pobsieHo i 3aCTOCOBAaHO HOBY MaTeMaTUYHY MOJZEJb [IpoLecy
[IOIIMPEHHS €JIEKTPOMArHiTHUX XBUJIb Y HAIIPSIMHUX CUCTEeMaX 3 PpaKTaJbHO CTPYKTYpOBaHMMHU Me>xamu. HoBusHa
- DOBEI,EHO MO>KJIMBICTb 3HAXOPKEHHS BJIACHUX (PYHKLIN Ta YMCeJ KPaloOBYX 33/1a4 Y IPSIMOKYTHUX XBUJIEBOJAX 3
(dpaxTanbHO CTPYKTYPOBAHUMU MEXKaMU; OLIiHEHO B3aEMOJIII0 €JIEKTPOMATHITHIX XBUJIb 3 GPPaKTaJbHUMU
iMIIEJaHCHUMU TTIOBEPXHIMU [IEPIOJNYHUX CUCTEM; BIIEPIIE [IPOBEEHO TOYHUN PO3PAXYHOK €JIEKTPOINHAMIYHIX
XapaKTEPUCTUK I10J1s1 y MPSIMOKYTHUX XBUJIEBOAX 3 (PPaKTAILHUMU BJIACTUBOCTSIMU II€PEPi3iB; BIEPIIE PO3IJISHYTO
TE€PMOJIMHAMIUHI 1ApaJOKCU PO3Cil0BaHHS €JIEKTPOMArHiTHOI eHeprii, IKi BAHMKAIOTh Y LITyYHUX (PPAKTAIbHO

CTPYKTYPOBaHUX CEPEAOBUINAX HAIIPSIMHUX CUCTEM. BIIpoBakeHO - B HaByasibHUY npouec ta HIIP 3anopisskoro



HalliOHAJIbHOTO TEXHIYHOTO yHiBepcUTeTy. ['any3p BukopuctanHs - Kb no po3po6ui npuctpois HBY Ta anTten.

2. Purpose - development of mathematical model of the electromagnetic field in waveguides with fractal
properties of sections. Object - the physical phenomena of propagation and interaction of electromagnetic waves
with fractal boundaries of waveguides. Subject - amplitude, frequency and scaling dependences of the
electromagnetic field characteristics. Methods - integro-differential fractional calculation and differintegral alpha-
forms. Results - a new mathematical model of propagation process of electromagnetic waves in the guiding
systems with fractal boundaries has been developed and applied. Novelty - the possibility of finding of
eigenfunctions and eigennumbers of the boundary-value problems in rectangular waveguides with fractal
boundaries has been proved; the interaction of electromagnetic waves with fractal impedance surfaces of the
periodic systems has been appraised; the exact calculation of electrodynamics characteristics of the field in
rectangular waveguides with fractal properties of sections has been first made; the thermodynamics paradoxes of
energy dispersion, which arise up in artificial fractal mediums of the guiding systems, have been first considered. It
is inculcated - educational process and research scientific work of the Zaporizhzhya national technical university.
Sphere of the results use - Design office on development of the microwave frequency devices and antennas.
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