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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Meroau ananisy i AiarHOCTUKY IJIOCKOLIaPyBaTUX CEPEIOBUIL 3 HEOJHOPIIHOCTSIMU Ta OIITUMAIbHOTO CUHTE3Y

0671aHaHHS 1J151 HEPYHHIBHOTO KOHTPOJIIO CTaHy CKJIaJHUX 00'€KTIiB

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Methods of analysis and diagnostics plane-layered media with inhomogeneities and optimal synthesis equipment
for non-destructive control of complex objects

Pedepat yKpaiHCBKOIO:

OO6'eKT DOCIiKEHHS — iMITyJIbCHI XBUJIi Pi3HOI IPMPOAY 3 Pi3HUM IOJISIpU3aLiiHUM CTAHOM, B IIPOLieCi B3aeMogii 3
IIJIOCKOIIAPYBAaTMMU CEPELOBUILIIAMY 3 JIIHIHUMU HEOQHOPITHOCTSIMU (TPIlMHU, CYIVHY, TIOTJIMHAIOYI BKJIIOYEHHS
TOIIO). Y pe3ysbTati BUKOHaHHS HJIP: - cTBOpeHi HOBI (pisnKo-mMaTeMaTUYHi MOZEJIi CepefoBULL 3
HEOJHOPITHOCTSMHU 3 METOIO iX IIOJAJIBIIOr0 BUKOPUCTAHHS [J1s1 BIOCKOHAJIEHHS XapaKT€PUCTUK BUMIPIOBAJIbHUX
npuianis; - pyHIaMeHTalbHi TEOPETUYHI MOJIeJli PO3IIOBCIOJPKEHHS €JIEKTPOMAarHiTHUX XBUJIb JOIIOBHEH] Ha
BUIAJIOK IIAapPyBaTUX CEPENOBUI 3 HEOJHOPIIHOCTSIMU 32 YMOBU HasIBHOCTI €JIEKTPUYHO-TOHKUX IIAPiB; - B
3aBJAHHSX [IPOEKTY B YaCTUHI PO3BUTKY METOZiB PO3B'sI3aHHS NPSIMUX 33434 JUPpaKLii Ta po3[10BCIOAKEHHS
€JIEKTPOMAarHiTHUX XBUJIb HOBUMU € P€3yJIbTaTh CTOCOBHO BPAaxXyBaHHs IOJISIPU3ALIIHOIO CTAHY 30HIYBaJIbHAX
CUTHAJIIB B IITYYHUX (IPOMUCJIOBIi Ta TPAHCIIOPTHI CIIOPYAU) Ta IPUPOIHUX (6i0I0TIUHI TKAHMHU) CEPEIOBUILAX; -
aBTOpaMu PO3pO6JIEHO 3aXUIEH] TaTEHTaMU TEXHOJIOTii 0OpOOKHM iMITyJIbCHUX CUTHAJIB Ta iHTEpHpeTaLii JaHuX
30HIyBaHHS 11 HEPYHHIBHOTO KOHTPOJIIO CKJIaHUX HEOJIHOPIAHMX 00'€KTIB i3 BKpAIlJIEHHSIMU; -~ aBTOPaMU
IIPOBEJIEHO €KCIIEPUMEHTAJIbHI TOCIIiI)KEHHST MOKJIMBOCTEN BUKOPHCTAHHSI 3aIIPOIIOHOBAHUX OOUYMCIIIOBAJIbBHUX
aJITOPUTMIB Ta OTPUMAHUX Pe3yJbTaTiB 4JIs [IOMYKY Ta ifeHTu(iKallii mianoBepxHeBUX 00'€KTIB, Ta 3alIPOIIOHYBAHO
IPAaKTUYHiI MeToAuKU. Pesynbraty HIP cBiguaTh Mpo akTyasabHICTh OOPAHOTO MiIXO4Y, BOHA MOXYTb CKJIACTU
OCHOBY [1J15 [TOAJIbLIOI0 PO3BUTKY METOIiB Ta 3aC00iB HEPYIHIBHOTO KOHTPOJIIO i MalOTh OYTU PO3BUHYTI Y

HactynHux HIIP.

Pedepar aHIJIiHCBKOIO:

Object of research - impulse waves of different nature with different polarization state, in the process of
interaction with planar media with linear inhomogeneities (cracks, vessels, absorbing inclusions, etc.). As a result of
the research are: - created new physical-mathematical models of media with inhomogeneities for their further use
to improve the characteristics of measuring devices; - fundamental theoretical models of electromagnetic wave
propagation are supplemented in the case of layered media with inhomogeneities if electrically thin layers are
present; - the results of considering the polarization state of the probing signals in artificial (industrial and
transport structures) and natural (biological) media are new in the project's tasks in terms of developing methods
for solving direct diffraction problems and propagation of electromagnetic waves; - the authors have developed
patented technologies for the processing of impulse signals and interpretation of sounding data and non-
destructive control of complex inhomogeneous objects with inclusions; - the authors conducted experimental
studies of the possibilities of using the proposed computational algorithms and the obtained results for the search
and identification of subsurface objects, and offered practical recommendations. The results of the R&D report
indicates the relevance of the approach chosen, they can form the basis for the further development of methods
and means of non-destructive testing and should be developed in subsequent parojects.
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HEOJHOPiIHOCTIMMU (TPilliMHY, CYAVHM, NIOTJIMHAIOY] BKJIIOYEeHHS Tolo). [IpakTnyHe 3HaueHHs gaHoi HJIP nossrae B
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IpUJafiB, Ta MOXYTb BUKOPUCTOBYBATUCH 11711 KOHTPOJIIO SIKOCTi IIOKPUTTIB aBTOMOOUIBHYX JOPIT i MOCTIB Ta
MILIHOCTi KOHCTPYKIiHi, [0, B CBOIO YEPTY, IO3BOJIUTh 3HAYHO MTOJOBXKUATH CTPOK CJIY>KOM OCTaHHIX. CTBOPEHO HOBI
eseKTpoi3nyHi Mogesti [UCTaHLiHOrO 30HyBaHHS Ta IPAaKTUYHI METOJUKY BiJHOBJIEHHS] TEOMETPUYHHUX Ta
€JIeKTPO(Pi3NYHMX NapameTpiB IJIOCKOMAPYBATUX CEPENOBULL, SIKi CIIMPAIOThCS HA Cy4acCHi JOCITHEHHS Teopii,
reopajlapHUX TEXHOJIOTIN Ta MOXKJIMBOCTI Cy4aCHUX KOMIT'IOTEPIB. 32 NOIIOMOIOI0 LIUX MOZEJIEN YIOCKOHAJIEHO
[IpakTU4HI MeToguKYU 006poOKY iHdopMalii Ta pe3ysbTaTiB reopaapHOro CKaHyBaHHSI 1715 iIBULIIEHHSI

e EeKTUBHOCTI IPOLIECiB HEPYIHIBHOI JjiarHOCTUKY MJIOCKOIIAPYBAaTUX KOMIIO3ULITHMX MaTepiaiiB, TPaHCIIOPTHUX
cropy/, Ta O6yAiBesbHUX KOHCTPYKLiNA. Takox pe3ysbTaTu LOCJiI’)KEHHS BipTyabHOTO KOPUT'YBaHHSI BIACTUBOCTEN
HaJIMPOKOCMYTOBUX iIMITYJIbCHUX 30HIYIOUMX CUTHAJIB MAIOTh CKJIACTU OCHOBY 151 MiJBUIIEHHS HALINHOCTI
pe3ysbTaTiB 06pOOKH i MifBUIEHH]I TOYHOCTI BilHOBJIEHHS BJIaCTUBOCTEN 00'eKTiB I1pY BUpillleHHI 3aBJlaHb
TOBIIMHOMETPIi Ta NiIBUILIEHHS HAZliHOCTI BUSIBJIEHHS PO3LIapyBaHHs B IVIOCKOLIAPYBATUX CEPEOBUILAX.
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Hebe3IeKy, a TakoXX 6ioMeIMLIMHA Ta MACKyBaHHS clleliTexHiky. HoBuIl Nifxif, 10 CTBOPEHHSI aHTEHHUX CUCTEM
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