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Pedepar:

1. O6’eKT mocmimKeHHs - BilHOBIEHHSs podio AiesekTpudHoi npoHukHocTi ([11I1) mapyBaTux IgieseKTpUIHuX
CTPYKTYP 3@ 4aCTOTHOIO 3aJIeXXHICTIO KoedillieHTa BinouTTs. [IpenpmeT nocinkeHHs - eleKTpodisuiHi napameTpu
MarepiasiB mwapiB Ta reOMETPUYHI IapaMeTpy apiB WAPYBATUX Ai€JIEKTPUYHUX CTPYKTYP. MeTonu nOoCigKeHHS -
MaTeMaTU4YHUH anapar Teopii GyHKLiM KOMIIJIEKCHOI 3MiHHOi, I epEeHLiaJIbHOTO Ta iHTerpajJbHOrO YMCIIEHHS,
iHTerpasibHUX Ta pudepeHiaTbHUX PiBHSHB, JIiHIMHOI anredpy, Teopii IMOBIpHOCTEN Ta KOpPeJISILiITHOro aHasizy. B
IMcepTallii 3a1pornoHoBaHO HOBI Mopudikaliii TpboxX fobpe BinoMux meTofiB BinHoBaeHHs [1/I1 6araTomapoBux
CTPYKTYp Ha OCHOBI BUMIPSIHOI YaCTOTHOI 3aJI€;KHOCTI KoeillieHTa BiiOUTT. JJaHMMU METOLAMU € METO
nyuHaMivHOi gexkoHBosonii (M), nuckpeTHuit aHasor metoay 'enbdanna-Jlesitana (JAMIJI), mo BUXOAUTS i3

MoZieJIi CTPYKTypU 3 lapaMu piBHOI eJIeKTPUYHOI TOBIIMHY, Ta iTepauiiiHa cxema HeioTona-Kantoposuua (ICHK)



po3B’s13aHHSA AU(epeHLianlbHOro piBHSAHHS PiKaTTi, 0 IOB’13y€e YaCTOTHO-IIPOCTOPOBI 3aJI€XKHOCTI KoedillieHTa
BiIOMTTS Ta KOMIJIEKCHOI JlieJIeKTpUYHOi TPOHUKHOCTI. LinsiMu po3pobku moaudikaiiit 6y10 IpUIBUIIIEHHS
npouecy BinHosnenHs ITIIT (st JAMIJI ta ICHK), y3araspHeHHs1 6a30BUX METO[IiB, pO3PO0JIEHNX B IPUNYIIEHH]
IIJIOCKOXBUJIbOBOTO 30HIyBaHHS, HA BUMAIOK 30HAYBaHHS PO30iKHMUM Iydkom (st MIJI ta JAMIJI), minBuieHHS
cTabiNbHOCTI IpoLieCy BiIHOBJIEHHSI 32 HAsIBHOCTI BTpAT eHeprii B Matepianax mapis (a1 ICHK). Kpim toro,
BI,OCKOHAJIEHO Ba iCHYIOUMX METO/IM OLiHIOBAaHHS €JIEKTPUYHUX [VIMOUH 3aJIAraHHs MeX mapiB. Takox
BIOCKOHAJIEHO METOJ] NapaMeTPUYHOTO crieKTpaabHoro aHainizy ([ICA), ocHoBaHu# Ha Ipo60BO-paLlioOHabHIN
inTepnosnauii y pyp’e-crpsikeHiil 06;1acTi Ta 3aIpOIOHOBAHO HOBUI MifIXif, 10 BU6OPY ONTUMAIBbHOTO MOPSOKY
[ICA. Pe3ysnbTaTit pOGOTH [103BOJISIIOTH TIOKPAIIATY XapaKT€PUCTHUKMA BUMIPIOBAIbHO-004MCIIOBATIbBHUX KOMILIIEKCIB,
gKi BUKOHYIOTb Bisyastizauito [1II1 mapyBaTux CTPYKTyp i3 Ii€JIEKTPAUYHOrO Marepiany Ha OCHOBi naHux HBY-
pednexromerpii. ['anysi 3acTocyBaHHS - NigIOBEPXHEBE 30HAYBAHHS [TI0YBOI'PYHTIB, HEPYHHIBHUI KOHTPOJIb

IIPOMUCJIOBUX BUPOGIB Ta OyiBeIbHUX KOHCTPYKILiML.

2. Object of investigation - reconstruction of permittivity profile (PP) of stratified dielectric structures on the basis
of reflection coefficient in frequency domain. Subject of investigation - electrophysics parameters of layers
materials and geometrical parameters of layers of the stratified dielectric structures. Methods of investigation -
mathematical apparatus of complex variable functions theory, differential and integral calculus, integral and
differential equations, linear algebra, probability theory and correlation analysis. Three well-known methods of
layered structure PP reconstruction on the basis of microwave probing are under consideration. The methods are
discrete analog of Gel'fand-Levitan method (DAGLM) that supposes model of structure having layers with equal
electrical thickness, the method of dynamic deconvolution (MDD), and the method based on Newton-Kantorovich
iterative scheme (NKIS) implementation to Riccati differential equation. The equation connects reflection
coefficient in frequency and spatial domains with complex permittivity distribution. The new modifications of the
methods are proposed in thesis. The aims of the modifications development are PP reconstruction process
acceleration (for DAGLM and NKIS), generalization of the basic methods having been developed in plane-wave
probing supposition to the case of divergent-beam probing (for MDD and DAGLM), improvement of reconstruction
process stability in the case of lossy layers material (for NKIS). In addition, the improved variants of two existing
methods of layers interface electrical depth estimation are proposed. The parametrical spectral analysis (PSA)
method based on rational-fraction interpolation in Fourier-conjugate domain is also improved. The new approach
for PSA optimal order choosing is proposed. The results of work allow improving characteristics of measuring and
computing complexes that perform visualization of stratified dielectric structures PP on the basis of microwave
reflectometry data. Application fields - subsurface sensing of soils, non-destructive testing of industrial products
and building constructions.
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