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5. HaykoBo-TexHi4Ha poooTa

Hasga po6oTH (YKp)

HocrnipxeHHs mnpouecy audpakuii eJeKTPOMarHiTHUX XBWJIb METOJOM iHTerpajbHMX PIiBHSHb 4YacCTKOBUX oOOjacTei, Lo

NEPETUHAIOTHCA

Ha3sBa po6oTHu (aHrJI)

The analysis of the electromagnetic wave diffraction process using the overlapping partial domain method

Pedepar (yxp)

JocnimxeHo npouec nudpaklii el1eKTPOMarHiTHUX XBWJb Ha HEOLHOPIIHOCTSIX y XBUJIEBOJHHUX JiHisIX nepepayi. IIpoBeneHo
PO3BUTOK €(EKTUBHUX METOMIB YMCEJIPHOTO aHaslidy mnpouecy Audpaxiii eJeKTpOMarHiTHOI XBWJi B XBUJIEBOJHUX JIiHisIX
nepezavi, a came ajbTepHyOUOoro metofy llIBapua i MeTomy iHTerpajbHUX PiBHSHb YaCTKOBUX OOJIACTEH, LIO [E€PETUHAIOTHCS.
Po3po6ieHo enekTpoanHaMiuyHi Mopeni nudpaxiii enekTpoMarHiTHUX XBUJIb B XBUJIEBOLHUX JIHISX Iepenadi. BrockoHaneHo
METO/i iHTerpajJbHOTO pIiBHSIHHS, MaTeMaTW4HUN amapar esnexkrpoguHamiku HBY, anmapar teHzopHuX QyHKUiN ['piHa, a Takox
METO/M OOYMCIIIOBAJIbHOI MaTeMaTWKU i YMCENBHOro aHasidy. Po3mupeHo 06s1acTh 3aCTOCYBAaHHS abTEPHYIOUOTO METOLY
IlIBapua AJ1s1 30BHIIHIX i BHYTPIIIHIX 3a7a4 esnekrpoanHamiku HBY; metonmom llIBapiia po3s’sizaHa TpUBUMIipHaA 3aza4a audpakiii
€JIEKTPOMATHITHOI XBUJI Ha 3'€HaHHI JBOX NPSIMOKYTHUX XBUJIEBOIiB; MeTOHNOM IlIBaplia Ha OCHOBi aJrOPUTMYy ONTUMAJbHOI
iTepauii posB'sa3aHi mBoBuMipHi 3amavi gudpakuii Ha QAP 3 nackomapasiesbHUX XBUJIEBOMIB IIPM HASBHOCTI anepTypHUX
HEOAHOPITHOCTE!; Ha OCHOBI 3aITPOITIOHOBAHOTO MiJXO/y BIIEpIIe METO/IOM YaCTKOBHX O0JIacTell, 110 MepeTHHAIOTLCS, PO3B'sI3aHa
BEKTOPHA TpMBUMIipHa 3a/1a4a fudpakuii eJIeKTpPOMarHiTHOI XBUJI Ha MOCiJOBHOMY 3'€JHAHHI TPbOX MPSIMOKYTHUX XBHJIEBOZIB 3
pi3HMMU pO3MipaMy MONEPEYHOTO nepepisy. ['amy3p BUKOPUCTaHHS — PO3POOKA, IPOEKTYBAaHHS Ta BUPOOHULITBO Npuctpois HBY,
MaCUBHUX Ta aKTMBHUX XBWIEBOJHUX IPUCTPOIB, aHTEH Ta AaHTEHHUX CHUCTEM CAHTMMETPOBOTO Ta MiJiMETPOBOTO [iana3oHiB

XBUJIb, Y TOMY YMCJIi ()a30BaHMX aHTEHHHUX PEILITOK.
Pedepar (anr)

An electromagnetic wave diffraction process on inhomogeneities in waveguides is investigated. The development of effective
methods for analysis of electromagnetic wave diffraction process in waveguides is performed. There are also developed novel
numerical models of electromagnetic wave diffraction process in waveguide transmission lines. The integral equation method,
mathematical methods of microwave electrodynamics, tensor Green’s functions, methods of applied mathematics and numerical
analysis are also improved for such class of problems. The Schwartz alternating method has been developed in order to apply it
to a wider class of exterior and interior electromagnetic wave diffraction problems; the three-dimensional electromagnetic
wave diffraction problem on a junction of two rectangular waveguides has been solved for the first time using Schwartz method;
diffraction problems on an infinite parallel plate PAA with aperture inhomogeneities have been solved using Schwartz
alternating method with optimal iteration algorithm; the vector three-dimensional diffraction problem on a cascaded junction of
three waveguides have been solved for the first time using overlapping partial domain method. Application - development,
design and production of microwave devices, passive and active waveguide devices, antennas and antenna systems of
centimetre and millimetre wave bands, including phased array antennas.

Ingexc YIK: 621.37/.39.001.5; 621.37/.39:51-7; 621.37 /.39.001.57; 621.37 /.39:007, 537.87

Koau TemarnyHux pyopuk HTI: 47.01.77

6. HaykoBo-TexHiyHa npoaykuis (HTII)



HTII 1

Hassa npoaykii (ykp): HoBi eeKTrBHI METOIM YMCETBHOTO aHai3y npouecy nudpaxiii e1eKTpoMartiTHOI XBUITI B
XBUJIEBOJHMUX JIiHiSIX IIepelladi Ha OCHOBI 3aCTOCYBaHHS aJbTepHyl04oro meroay llIBapua i MeTozy iHTerpajbHUX PiBHAHb

YaCTKOBUX 06J1aCTel, 10 ePeTUHAIOTHCSL.

Ha3zBa npoaykuii (anri): New efficient and high-performance numerical methods based on the Schwartz alternating method
and the method of overlapping partial domains for the analysis of an electromagnetic wave diffraction process in waveguide
devices, antennas and transmission lines.

OuikyBaHi pe3yJbTaTi: MeTony, Teopii
T'anysb 3acTocyBaHHS: TEJIEKOMYHIKallil (€JIEKTPO3B'SI30K)

Onuc npoaykuii (yKp): Po3po6ieHO €/1eKTpOIMHAMIYHUI aITOPUTM ONTUMAaJIbHOI iTepaliii, sKuii Ha BifMiHy Bif Biomux
aJITOPUTMIB, JO3BOJISIE PO3LUIMPUTH 06J1aCTh 3aCTOCYBaHHS allbTEPHYIOUOro MeToay lIIBapiia [ 30BHIIMIHIX i BHYTpIlIHIX 33724
enekTpoguHamiku HBY. Po3pobsieHo MeToY PO3B'sI3aHHS eJIeKTPOAUHAMIUYHNX 327134, SIKi JO3BOJISIIOTh CIIPOCTUTHU IIOOYLOBY
aJITOPUTMY YHCEJIbHOTO PO3PaxXyHKY, a TAKOX 30iMbIINTH MBUAKOAI0 MeToay IlIBapiia. Ha OCHOBI IpeCcTaBlIeHUX METO/IB
YHCEeJIbHO [OCiIPKeHOo Impolec Audpaklii e1eKTpoMarHiTHoOi XBUJIi Ha 3'eAHaHHI BOX NPSIMOKYTHUX XBUJIEBOJB 3 Pi3HUMU
po3MipaMy MOTIEPEYHOro Nepepisy 3 NOBINbHOIO BEJIMYMHOIO B3AEMHOTO 3MillleHHS 0Ccell XBUIeBOiB. PO3p0o6sieHO MaTeMaTUYHUN
miaxin B Mexkax MeTo/ly YaCTKOBUX 06JIacTel, 110 IePeTUHAIOTHCS, IPU IKOMY CUCTeMa iHTerpajbHuX IpefCcTaBeHb 0B B
KO>KHIll 0671aCTi 6€310CcepeHbO 3BOAUTLCS 4O CUCTEMHU JIiHIMHUX anredpaiuHuX piBHSIHb, 1110 JO3BOJIMIO CKOPOTUTH KiJIbKICTb
aQHaJITUYHUX [IEPETBOPEHDb HEOOXITHUX [JIs1 CKJIaJIJaHHS QJITOPUTMY YUCEJIBHOTO PO3PAXYHKY, @ TAKOX MiIBUIUTY MBUIKOIIIO
YlCeJIbHUX PO3PAXyHKiB. Ha OCHOBI 3aIIpPOMOHOBAHOTO MiIX0AY NOCiAXKEHO Mpoliec Audpaxiii eeKTpoMarHiTHOI XBUJIi Ha
MIOCJIiIOBHOMY 3'€IHaHHI TPHOX IIPSIMOKYTHUX XBUJIEBOZIB 3 Pi3HMMU PO3MipaMHU IIONIEPEYHOTO Nepepisy. 3arporoHOBaHi METOAM
BUKOPUCTAHO 17151 eEeKTUBHOI oNTUMIi3allii po3mipiB XBUJIEBOLHUX MTPUCTPOIB Ha NMPUKJIIAAL JOCTIIKEHHS BIJIUBY PO3MIpPiB CEKLil

XBUJIEBOJHOTO TpaHChOPMATOpa Ha YaCTOTHI XapaKTEePUCTUKU MOAYJII0 KoeillieHTy BigOUTTSI.

ConjianbHO-eKOHOMIYHa cipsimoBaHicTh HTII: PO3BUTOK MaTeMaTUYHUX METO/IiB IPOEKTYBAHHS XBUJIEBOLHUX IIPUCTPOIB,
BUITPOMIHIOBAYIB, JIiHil epenadi fijist 3a6e31eyeHHs] eKCIIOPTHOTO MOTEHIIialy, MigBUIEeHHS e(PEeKTUBHOCT] TeIeKOMYHIKalliHIX

TEXHOJIOTIN

Cragis 3aBepmenocti HTII: 3sit o HIJKP

Bruposagskenns HTII: BnposagxeHo

Crpoku BrpoBagskenHs: 09.201908.2022

BupoGHHUK npoayKuii: JIHIMPOBCLKUIT AepKaBHUHM TEXHIYHUIN yHiBEepCUTET

Cro>KuBavi MPOoAYyKIii: HAYKOBO-OCJIiIHI IHCTUTYTH Ta YCTAHOBHU B rasy3i paJlioTeXHIKHY, TeJeKOMYyHikauii, pafgiodisukuy,

pPazlioaCTpOHOMii.
IlepcniekTHBHI pUHKHU: YKpaiHa
IIpaBa iHTeIEKTyasIbHOI BJIACHOCTI: 32 JOroBOpamu

®opmu Ta ymoBH nepepaui npozykuii: CriiyibHi HIJIKP
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