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1. Tlo3acMyroBi xapaKT€pUCTUKU MiKPOXBUIbOBUX BUIIPOMIHIOBAUiB Ta pO3p0O6KA KOHCTPYKLI MKUPOKOCMYTOBUX

IJIaHapHUX aHTEH

2. Out-of-band characteristics of microwave radiators and development of a wideband planar antennas

Pedepar:

1. 1. O6’eKTOM JOCIIIKEHD € €JIEKTPOMArHITHi IpoLecy, 1o Bifi0yBalOTbCS IPY BUIIPOMIHIOBAHHI aHTEHAMU Y
IIMPOKIN cMy3i 9acToT. [[pegmeTom IOCIiI)KEeHb € YaCTOTHI Ta CIPSMOBAHI XapaKTePUCTUKN aHTEH Y IMMPOKIN
CcMy3i 4yacToT.V pucepTaliiiHiii po60Ti BUKOPUCTOBYETHCSI MaTEMaTUYHUI anlapaT eJIeKTPOIMHAMIKY, METOIu Teopii
aHTEH Ta IIPUCTPOIB HAJBUCOKUX YaCTOT, HU3bKOYACTOTHI METOAM OOYMCIIIOBAJIBHOI €JIEKTPOIUHAMIKY (METOT
MOMEHTIB), @ TAKOXX METOJIA €KCIIEPMMEHTAJIBHOTO AOCIIPKEHHS YACTOTHUX Ta CIIPSIMOBAHUX XaPaKTEPUCTHUK
aHTEH y HaTYpPHUX YMOBax. Briepiue oTprMaHi 4aCTOTHI 3aJI€5KHOCTi OCHOBHHUX €JIEKTPOJMHAMIYHMX XapaKTePUCTUK
MOLIMPEHUX TUIIIB AaHTEH Y IHAPOKIA CMY3i 4aCTOT, $Ki JO3BOJISIIOTh KOPEKTHO BPaxOBYBaTH YMCEJIbHI 3HAYEHHS

[103aCMYTOBOTO piBHS KoedillieHTa NMifCUIeHHs Y 334a4ax aHaJli3y eJIeKTPOMAarHiTHOi 06CTaHOBKY; Briepiie



3aIPONIOHOBAaHA MAaTEMATUYHA MOJEJb [JIs1 aHAJIi3y II03aCMYTOBOTrO PiBHS KoeillieHTa MifCUIEHHS aHTEH, SIKa
BiZIpi3HS€THCA Bifl iCHYI0UMX TUM, 1O [O3BOJISIE IPOBOJUTY aHAJi3 HOTO 3HAYE€HHS Y KOHKPETHOMY CEKTOPI KYTiB;
JlicTaB IoJasybIIOro PO3BUTKY METO/, PO3PaxyHKY Koe(illieHTa ITiICUIeHHS aHTeH 3a MEXXaMUu CMYT'd po60ounx
4acToOT, SIKUI BPaXOBY€ YaCTOTHY 3aJIEXKHICTh Koe(illieHTa BifOMTTS Ha BXOJi aHTEHY; Brieple npencTraBieHa HU3Ka
OpHUriHaJIbHUX TOMOJIOTiH MNPOKOCMYTOBAX MaJIOPO3MIPHUX aHTEH, OCOOJIUBICTIO SIKUX € iX nepudepiiine
30yIpKEeHHS, 110 He NOPYIIYe IIJIaHapHICTh KOHCTPYKLii. Ha nifcTaBi KOMII'IOTEPHOTO MOZEJIIOBAaHHS Ta

€KCIIEPUMEHTAJIBHOTO IrHOC]Ii,lI)KeHHF[ JOBEOEHO MOXKJIMBICTbD iX INPAaKTUYHOTO BUKOPUCTAHHA.

2. The object of research is the electromagnetic processes occurring when radiated by antennas in a wide
frequency band. The subject of research is the frequency and directional characteristics of antennas in a wide
frequency band. The dissertation work uses the mathematical apparatus of electrodynamics, methods of the
theory of antennas and microwave devices, low-frequency methods of computational electrodynamics (method of
moments), as well as methods of experimental research of frequency and directional characteristics of antennas in
full-scale conditions. For the first time, the frequency dependences of the main electrodynamic characteristics of
common types of antennas in a wide frequency band were obtained, which make it possible to correctly take into
account the numerical values of the out-of-band gain level in the problems of analyzing the electromagnetic
environment; For the first time, a mathematical model was proposed for analyzing the out-of-band level of
antenna gain, which differs from the existing ones in that it allows analysis of its value in a specific sector of angles.
The method for calculating the antenna gain outside the operating frequency band has been further developed,
taking into account the frequency dependence of the reflection coefficient at the antenna input ; For the first time,
a number of original topologies of broadband small-sized antennas are presented, a feature of which is their
peripheral excitation, does not violate the planarity of the structure. On the basis of computer modeling and
experimental research, the possibility of their practical use has been proven.
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