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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TeMaTHYHUX PYOPHK: 47.49

Tema guceprauii:
1. BaraTo4acTOTHE KOr€pPEHTHE Paii030HAYBaHHS MiAIIOBEPXHEBOTO CEPEIOBUILA

2. Multifrequency coherent radar sensing of subsurface environment

Pedepar:

1. O6'eKT BOCIIIPKEHHS — €JIEKTPOMArHiTHI CUTHAM, PO3CisiHI HEOOHOPILHOCTSIMU MiTIOBEPXHEBOI CTPYKTYPH
I'PYHTY. MeTa [OCiIKEHHS] — HAayKOBE OOI'PYHTYBAaHHS Ta PO3BUTOK PaiioisMuyHOro MeTOly 6araTo4acTOTHOTO
KOT€PEeHTHOTO IiJ[TOBEPXHEBOr0 Palio30HAYBaHHS, 1110 JO3BOJISIE OLiHIOBATU (Pi3NYHI XapaKTepUCTUKU
IiATIOBEPXHEBOTO CTPYKTYPH I'PYHTY, BUSIBJISITU 3MiHY (Pi3MUHUX BJIACTUBOCTEH Lii€i CTPYKTYpH B pe3yJIbTaTi
TE€XHOTE€HHOTO0 BIUIUBY 260 IPUPOAHMUX F€0JIOTIYHUX MTPOLECIiB; BUSBJISITU OKPEMi 00'€KTH, NTOB'S13aHi 3 €J1eMEHTaMU
iH)KEeHEPHMX KOHCTPYKIIil, Ta AiaTHOCTYBaTH iX CTaH. METOAM NOCIIiI)KEHHS Ta allapaTypa, 5IKi BAKOPUCTOBYIOTbCS B
po6OTi — 6y BUKOPUCTAaHI METOIY, 1110 3aCHOBAHI Ha NIOeJHAHHI aHali3y eKCIIepUMEHTAIbHOIO 30HIyBaHHS 3
3aCTOCYBaHHSM PO3PO06JIEHUX reopafapis, METO/IB i aIropuTMiB 1M(PPOBOI 06POOKU BiOUTUX MiATIOBEPXHEBUMU
006'eKTaMy CUTHaJliB, HA OCHOBI MO/IEJIbHUX YSIBJIEHD IIPO B3a€MO3B'S130K XapaKTEPUCTUK PO3CisIHUX CUTHAJIIB 3

XapaKTepUCTUKAMU MiJIIOBEPXHEBOI CTPYKTYpPHU I'PYHTY Ta Cy4acHi Mikporpouecopu, BU ta HBY BumiproBasibHi



npuiagy. TeopeTuyHi i IpakTU4Hi pe3yabTaTy — 3alIPOIIOHOBAHO METO], pafiodisnyHOro 6araTo4acTOTHOrO
Pazlio30HAYBaHHS MiATIOBEPXHEBOTO CEPEIOBUILA, SIKAI MOXKe OYTH BUKOPUCTAHO J11 IiarHOCTUKU CTPYKTypHU
I'PYHTY 3 3aJIEXKHOIO Bifl 4aCTOTH JieIeKTPUYHOIO IIPOHUKHICTIO I'PYHTY Ta CJIa0KOI0 PafliosIoKaliliHOO
KOHTPACTHICTIO po3pi3y I'PyHTY. HOBU3HA, CTyNiHb YIIPOBAIP)KEHHS — XapaKTEPUCTUKU 6araTo4acTOTHOrO
KOT€PEHTHOTO MiINOBEPXHEBOTO Pa/lioIOKATOPA MEPEBUILYIOTh HANOIIbILI BiJlOMi aHAJIOTH (BiZ€0iMITyJIbCHI
IiAnoBepxXHeBi pasliosI0KaTOpH), po3pobeHUH MifIOBEPXHEBUI paliosIoOKaTOp alipo6OBaHO IJ1s1 BAKOPUCTAHHS MIPU
IiATI0OBEPXHEBOMY Paflio30HAyBaHHi BOJIOTOro I'PyHTY Ha rnbuny f0 20 M. Cdepa (ranysb) BAKOPUCTAaHHS — B
iHXeHepHill reoisulli, Ipy NPOBEAEHHI iHXKE€HEPHO-T€0JIOTIYHUX, MEJIIOPATUBHUX, TiIPOTr€0JIOTiYHUX, €KOJIOTIYHUX,

apxeoJIOTiYHUX POOIT.

2. The object of study - electromagnetic signals, scattered by inhomogeneities of subsurface structure of the soil.
The aim of the study is the scientific substantiation and development of the radiophysical | method of
multifrequency coherent sub-surface radio sensing, which allows to evaluate the physical characteristics of the
subsurface soil structure, to detect the change in the physical properties of this structure as a result of
anthropogenic impact or natural geological processes, to identify individual objects related to elements of
engineering structures and to diagnose their condition. Research methods and apparatus used in the work -
methods have been used that are based on a combination of experimental sounding analysis with the use of
developed georadars, methods and algorithms for digital processing of reflected sub-surface signal objects, based
on model representations about the interconnection of the characteristics of scattered signals with characteristics
subsurface soil structure and modern microprocessors, RF and microwave measuring devices. Theoretical and
practical results - a method of radiophysical multifrequency coherent radar sensing of a subsurface environment is
suggested, which can be used for soil structure analysis with frequency-dependent dielectric permeability of soil
and weak radar contour of the cut of the soil. Innovation, the degree of implementation - the characteristics of the
multi-frequency coherent sub-surface radar exceed the most well-known analogues (videoimpulse subsurface
radars), the sub-surface radar designed for use in under-surface radio-sensing of wet soil to a depth of up to 20 m.
Sphere (industry) of use - in engineering geophysics, during engineering, geological, reclamation, hydrogeological,
ecological, archaeological works.
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