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1. EnextpomarsitHi noss gudepinrerpajabHUX pO3NOLiiB 3apsfiB i CTpyMiB Ha TOMoJI0ril PpakTaabHOTO
cepenoBUIIA

2. Electromagnetics fields of differinegral distributions of charges and currents on the topology of a fractal

medium

Pedepar:

1. ¥ nucepratii po3B'si3aHo [IpobJieMy TEOPETUYHOTO MOJEJII0BaHHS BUIIPOMIHIOBAaHHS Ta B3aeMOZ|i iHTerpo-
IvdepeHLiaJbHYX PO3OAIIB IKepesl €JIeKTPOMAarHiTHOro 10Jig 3 ppakTaabHO CTPYKTYPOBAaHUM CEPELOBUILEM.
Po3p0o671€HO OCHOBU HOBOI KOHLIENITYaJIbHOI CX€MU (PPAKTaJIbHOI €JIEKTPOIMHAMIKY, SIKa [PYHTYETbCS Ha
MO>KJIMBOCTi BUBHAYEHHS XayCcA0P(HOBOi METPUKHM i Mipy (PpaKTalbHUAX TOYKOBUX 3aPAIiB 3 O3HAYEHHSIM
nydepinTerpanpHoi anbda-popMu CUHTYISIPHUX PO3IOiiB Ha TOMNOJIOTii MHOXUH (Qi3MYHUX 3apsifiB (€1eMEHTIB
CTpPYyMiB). BCTaHOBJIEHO 3B'SI30K NIOXiIHOI APO6GOBOrO NOPSIKY JesbTa-(PYHKII 3 anbda-GopMoIO I'yCTUHA
(pakTanIbHOrO pO3NOAiNY 3apsay (eneMeHTy cTpymy). Liei 3B'130K BUKOPUCTAHO 1711 KOHCTPYIOBAHHS aylbda-

KpaTHOro (GpakTajbHOro Mapy Ha [TOBEPXHI SIK y3arajbHEHHs KJIACUYHUX IIPOCTOTO Ta IOABIMHOrO Wapy.



BrsHayeHO i BUKOPUCTAHO MiBIPYIOBi BIACTUBOCTI €JIEKTPOJAUHAMIYHIX BEKTOPHUX MOTEHLaJIiB 1IapiB
€JIEKTPUYHMX Ta MarHiTHUX CTPYMIB 17151 3HAXO[)KEHHS a/lb(Pa-XxapaKTEPUCTHK MO Y (PPAKTAIbHOMY CE€PEIOBULLL.
3arporioHOBaHO BUKOPUCTaHHS nudepiHTerpasbHux aabda-dopm 3i3MiHHUM CKEMTIHTOBUM MTOKA3HUKOM B
ME>KOBUX YMOBax KpalOBUX 3aa4 AJ1S JOCiIKEHHS LITYyYHOTO CEPEOBUILA 3 HEOOHOPITHUMHY IMII€IAHCHUMU
BKJIIOUEHHSIMU Y BUIJISIZII KOMOiHALlii 3B'$13aHMX €JIEKTPUYHMX | MarHiTHUX anb@a-1noJlis. BusHayeHo HOBi
MO>XJIMBOCTI KEpyBaHHSI XapaKTepHUCTUKaMU IIPUCTPOIB 30y )KEHHSI Ta €JIeKTPOMAarHiTHUX XBUJIb CyOMisIiMeTPOBOTO

Ta ONITUYHOTO JIialla30HiB.

2. The dissertation is devoted to the theoretical modeling of the radiation of the differintegral electromagnetic-
field-source distributions and to that of the interaction of the above distributions with a fractal structured
medium. In the work, the foundations for a new conceptual scheme of the fractal electrodynamics have been
developed. The scheme is bared on the feasibility of the determination of the Hausdorff metric and measure for
fractal point charges with the definition of the differintegral alpha-form of singular distributions on the topology
of sets of physical charges (current elements). The connection between the derivative of a fractal Dirac delta-
function and the alpha-form of a fractal charge (current element) has been determined. The model of an alpha-fold
fractal layer on a surface (as a generalization of the simple and the double layers) has been proposed. Semigroup
properties of electrodynamic vector potentials of the layers of electric and magnetic currents have been specified
and used to find the alpha-characteristics of the field in the fractal medium. Artificial media with nonuniform
impedance inserts in the form of a combination of the related electric and magnetic alpha-fields are considered.
The differintegral alpha-form with a variable scaling coefficient in the boundary conditions of the respective
boundary-value problems have been brought into use. As a result of the performed investigations and the
discovered effects, the new controlling means for processes of the electromagnetic wave excitation and
propagation have been determined.
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