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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PYyOPHK: 47.45.29

Tema gucepranii:
1. TlTo3acMyroBi xapakTepHUCTUKM MiKPOXBUJIbOBUX BUIIPOMIHIOBaYiB Ta PO3POOKA KOHCTPYKLil IIMPOKOCMYTOBUAX

IJIaHapHUX aHTEH

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

Pedepar:

1. 1. O6’ekTOM JOCIIiTKEHD € €JIeKTPOMArHiTHi Ipouecy, o Bifi0yBaloThCSI IPY BUIIPOMIHIOBAaHHI aHTEHAMU Y
IIMPOKiN cMy3i 4acToT. [IpeameToM IOCIiI>)KEeHb € YACTOTHI Ta CIIPSIMOBAHI XapaKTEPUCTUKY aHTEH Y IIMPOKI
CMY3i 4acToT.Y qucepTaliiiHiil poO60Ti BAKOPUCTOBYETHCSI MATEMATUYHUI anapaT €J1IeKTPOIMHAMIKY, METOU TeOPii
aHTEeH Ta IPUCTPOIB HAJBUCOKUX YaCTOT, HU3bKOYACTOTHI METOAM OOYMCIIIOBAIbHOI €J1eKTPOIUHAMIKY (METO
MOMEHTIB), @ TAKOXX METOJIA €KCIIEPMMEHTAJIBHOIO AOCJiIPKEHHS YaCTOTHUX Ta CIPSIMOBAHUX XapaKTEPUCTHUK
aHTEH y HaTypHUX YMOBax. Briepiue oTprMaHi 4aCTOTHI 3aJI€5KHOCTi OCHOBHHUX €JIEKTPOJIMHAMIYHMX XapaKTePUCTUK
MOIIMPEHUX TUIIIB aHTEH Y IMPOKIii CMY3i YaCTOT, SIKi JO3BOJISIIOTh KOPEKTHO BPaXOBYBaTH YMCEJIbHI 3HAYEHHS
1103aCMYTOBOTO piBHS KoediljieHTa NMigcruieHHs y 3ajauax aHajlizy eJleKTpOMarHiTHoi o6cTaHOBKY; Briepiie
3aIpPONIOHOBAHA MAaTeMAaTUYHA MOZEJb [JIs1 aHaJi3y II03aCMYTOBOro PiBHS Koe@illieHTa MifjCUIEHHS aHTEH, SIKa
BiZJpi3HAETLCA Bifl ICHYIOUMX TUM, L0 [O3BOJISIE€ IPOBOAUTH aHaJIi3 M1OTr0 3HaYE€HHS Y KOHKPETHOMY CEKTOPI KYTiB;

JlicTaB IofajypIIOro pO3BUTKY METO/, PO3PaxyHKy KoedillieHTa IiICUIeHHS aHTEH 3a MeXXaMUu CMYTd poO0unx



4aCTOT, SIKUI BPAaxOBYy€ YACTOTHY 3aJIeXKHICTh KoedillieHTa BilOUTTS Ha BXOi aHTeHU; Briepiie npecrasiaeHa HA3Ka
OpUTiHAJIbHUX TOIIOJIOTI} MMPOKOCMYTOBHX MajJIOPO3MIPHUX aHTEH, 0COOJIMBICTIO SIKUX € ix nnepudepiiine
30yIpKEHHS, 110 He NOPYIIYe IIJIaHapHICTh KOHCTPYKL|i. Ha mifcTaBi KOMI'IOTEPHOrO MOZEJIIOBAaHHS Ta

€KCIIEPUMEHTAJIBHOTO ,HOCJIilI)KeHHH JOBEOEHO MO>KJIMBICTbD iX IMPAaKTUYHOTO 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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