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I. 3arasibHi BimOMOCTI
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Jep>kaBHUH peecTpauiliHUI HOMeP: 01250000324

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpamnii: 09-01-2026

II. Etran BukoHnauus JiP

Homep eramny: 1

Ha3Ba eramy: Po3poGieHHs 6710K-CXeMU OITHKO-eJIeKTPOHHOI CUCTEMU Ta MAKeTyBaHHS OKPEMUX ii By3JiB.
IToyaToK eramy: 01.2025

3akiHyeHHs eTamy: 12.2025

Bupz 3BiTHOTO AOKYMEHTA: [IpOMIXKHUIA 3BiT

I11. BizomocTi npo BuKoHaBus JIiP

IloBHEe HaliIMeHYBaHHS IOPUAHUYHOL 0COO0H: Diznko-mexaHiynmil iHcTUTYT iM. T. B. Kaprienka

HaujonanpHoi akagemii Hayk YKpaiHu

Kopg 3a €IPIIOY: 03534506

Micue3Haxoa>KeHHs: By Haykosa, 6y, 5, M. JIbBiB, JIbBiBCbKa 06.1., 79060, Vkpaina
dopma ByracHoOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu

Inentudikarop ROR: He zacrocosyerbcs

Po3mip opranisamii:

Tenedon: 380322633088

IV. BimomocrTi nipo ciiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

ITloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOHM: HaujonanbHa akaziemiss HayK YKpainu
Kog, 3a EJIPTIOY: 00019270

Micue3HaxoaKeHHS: ByJI. Bononumupceka, 6ya. 54, m. Kuis, 01601, Ykpaina

dopma Bi1acHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs
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VI. II>kepeJia, HanpsiMHu Ta oocsiru piHaHcyBaHHs [IiP

IlincraBa ojis npoBemeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IIEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemiero HayK (TOJIOBHUMU PO3NOPSIHUKAMU OI0pKeTHUX KOIITiB Ha rrposeneHHs HIIJIKP)

Hanpsam ¢inaHCcyBaHHS: 2.2 - npukiajHi 4OCTIIKEHHS | pO3pO6KM
Ixepesa ¢piHaHCYBaHHS

7713 - KOIITH AEP>KOIOAKETY
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

CTBOpEHHSI ONITUYHUX 3aC00iB JliarHOCTyBaHH AedeKTiB 00MMBKY Ta TYpOiH aBialliliHMX anaparis

Ha3sBa po6oTH aHIJIilICbKOIO:

Developments of optical means for defect diagnostics of the aircraft skin and turbines

PedepaT ykpaiHCbKOIO:

OG6’eKT DOCiIKEHHS — TPOLleCU B3aeMO/Iii IPUXOBaHUX AedeKTiB MaTepiasiB i3 30HAyBaJIbHUMU NPYKHUMU
XBWISIMU Ta MarHeTHUMM TI0JIIMU. MeTa po60OTH — CTBOPEHHSI HOBUX TEXHIYHUX 3aCO0IB Ta BiIIOBIZHNX METOLMK
I,J151 HEPYHMHIBHOTO KOHTPOJIIO OOIIMBKY Ta TypOiH aBiallifHMX anapartiB Mif] 4ac ix BUTOTOBJIEHHS Ta eKCILTyaTallii.
[Nepumit eTan po60TH — PO3pOOJIEHHS GJI0K-CXEMU ONITUKO-EJIEKTPOHHOI CUCTEMU Ta MAKETYBAaHHS OKPEMMUX ii
By3J1iB. OCHOBHIi HayKoBi pe3ysbTaTi 3a 2025 pik: 1.) [To6ynoBaHa CrieKTpajabHA TEOPisl BiIKPUTUX XBUJIEBITHO-
PE30HATOPHUX Mogeseil MixdasHuX AedeKTiB iMIIeaHCHOTO TUITY Ta BiIKpUTUX chepo-KOHIYHNX Pe30HATOPIB 3
MaJIUMM OTBOPaMHU 3B’S13KY [J1s1 IiarHOCTYBAaHHSI IIaPyBaTUX CTPYKTYP B I10JIi FTApMOHIYHOT'O HABAHTKEHHS Ta
PO3pO06JIEHHS €JIEKTPOMArHeTHUX i aKyCTUYHUX XBUJIEBiIHO-PE30HATOPHUX [1aBayiB iarHOCTUYHUX CUCTEM; 2.)
3anponoHOBaHO HOBU MiAXil A0 OLiHIOBaHHS PO3MipPiB BHYTPIlIHIX Je(EeKTiB y KOMIO3UTHUX CTPYKTYpPaX 3a
OIIPOMiHEHHSI iX IIPY’KHOIO XBUJIEIO, SIKUI 6a3yeTbCsl Ha Teopil y1acTuH. OTpuMaHo poboyi popmyu 1jist

004K CJIEHHS OCHOBHUX PE30HAHCHUX YaCTOT Ta pO3MipiB fedeKTiB; 3.) CTBOPEHO CTPYKTYPHO-aJallTUBHUI METO],
BUSIBJICHHS TPIMHONONIOHMX NePeKTiB 32 MarHeTO-ONTUYHUM 300pakKeHHSIM JieTajieil Ha OCHOBI MaTeMaTU4HOI
mopdosiorii. Po3po6eHo 6710K-cxeMy ONTUKO-eJIeKTPOHHOI CUCTEMU 1iarHOCTYBaHHS AedeKTiB OOLMBKY Ta TypOiH
aBiallifHUX anaparis, IO CKIAAA€ThCS 3 TPhOX YACTUH: OIITUKO-aKyCTUYHOI (1J1s1 iarHOCTyBaHHs 1eDeKTiB
OOIIMBKY, 1110 BUTOTOBJIEHA 3 MIAPYBAaTUX KOMIIO3UTIB); MAarHETO-ONTHUYHOI (/17151 IiarHOCTyBaHHS e PEKTIB
MeTaJsIeBOi OBIIMBKY, IO MiCTUTb 3aKJIEINKOBI 3'efHaHHS Ta fedeKTiB TypOiH); ONTUYHOI (AJ1s1 TUCTAHLiFHOTO
KOHTpOoJII0 (popmU Ta po3MipiB jionaTok TypOiH). [IpoBeieHo MakeTyBaHHS ONTUYHUX, aKyCTUYHUX i MAarHETHUX

BY3JIiB Lii€i cUCTeMHU Ta PO3PO06JIEHO €CKi3HY JOKYMEHTallil0 Ha iX BUTOTOBJIEHHS.

Pedepar aHIJIiHCBKOIO:

Object of research is the processes of interaction of hidden defects in materials with probing elastic waves and
magnetic fields. Aim of the work is to create new technical means and relevant methods for non-destructive
testing of aircraft skins and turbines during their manufacture and operation. The first stage of the work is the
development of a flow chart of the optical-electronic system and the prototyping of its individual components.
Major scientific results for 2025: 1. Spectral theory of open waveguide-resonator models of interphase impedance-
type defects and open-ended sphere-conical resonators with small-sized communication openings was
constructed for diagnosing layered structures in a harmonic load field and developing electromagnetic and
acoustic waveguide-resonator sensors of diagnostic systems. 2. A new approach to estimate internal defects sizes
in composite structures by irradiating them with an elastic wave, based on plate theory, was developed. Formulas
for calculating the fundamental resonance frequencies and sizes of defects were derived. 3. A structure-adaptive
method for detecting crack-like defects in magneto-optical imaging of details based on mathematical morphology
was developed. A flow chart of optoelectronic system for diagnosing defects in aircraft skin and turbines was
developed, consisting of optoacoustic (for diagnosing defects in aircraft skin made of layered composites);
magneto-optical (for diagnosing defects in metal aircraft skin containing riveted joints and turbine defects); optical
(for remote control of turbine blades shape and dimensions) parts. Mock-ups of the optical, acoustic, and magnetic
components of this system were constructed, and preliminary documentation for their manufacture was
developed.

Inpexc YIK: 620.179.15.05, 620.179.1.05; 620.179.15.05



Koau TemaTHYHHUX PyOPHK:59.45.37

KepiBHHUKH po6OTH

BiacHe IIpizBue Im'sa I1o-6aTbKOBI: Boponak Tapac IsanoBuY
HayKoBHH CTYIIiHB: 1. T. H.

HaykoBe 3BaHHSI:

InenTudikarop ORCHID ID:

JoparkoBa iHdpopmamnist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: MeTo/ BUSB/IEHHS TPIMHONOAIGHNX NedEKTIB 3 MATHETO-ONTUYHUM

300paKeHHSIM JleTajlell KOHCTPYKLiil Ha OCHOBI MaTeMaTUYHOI MOpdoJorii

Hazpa HTII anriiicbKo10: Method for detecting crack-like defects in magneto-optical images of

construction details based on mathematical morphology was developed
HTII, sixy nepen6a4asiocss CTBOPHTH: CTBOPEHO

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpHMaHi P€3yJbTaTH: MeToau, Teopii, rinoresu

l'asy3s 3acTOCyBaHHS: 72.19 JlocifKeHHsI i1 eKCIIepUMeHTabHi PO3POOKH B rajTy3i IHIINX IPUPOAHUYHX i

TeXHIYHUX HayK (Pi3uKa, eHepreTuka, TpyoOIpOBiIHUI TPAHCIIOPT, HEPYIHIBHUI KOHTPOJIb, TEXHIYHA [IiaTHOCTHKA)
PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Omnuc HTII: HosusHa Teopii nmosisirae y KOpEKTHOMY BpaxyBaHHi JIOKaJIbHUX CUHTYJISPHOCTEN T10JIs HA Kpasix
OTBOPIB IIJISIXOM 3aJIy4€HHSI METOIiB aHAJIITUYHOI peryssipu3alii i anapary (QyHKUioOHalIbHUAX PiBHSIHb TUILY Binepa-
l'onda. Bimomi nizxony BU3HaUYE€HHS! pE30HAHCHUX YacTOT i po3MipiB IPUXOBaHUX JedeKTiB He BDaXOBYIOTb
OPTOTPOIIHI BJIACTUBOCTi KOMNO3UTiB. OTprMaHO po60oui GOpMYJIU AJ1s1 OOUMCIIEHHSI OCHOBHUX PE30HAHCHUX
YaCTOT Ta PO3MipiB KPYIJIUX i eNTUYHUX gedeKTiB, pO3TallOBAHUX Mifl BiOPyIOUMMU OPTOTPONTHUMU IJIACTUHAMU.
CTpyKTYpHO-aalITUBHUI METO[ 326€3I1eY1B MOKJIMBICTh OL[iHIOBAHHS FEOMETPUYHUX [TapaMeTPiB IPUXOBAHNX
IePeKTiB 3 BUKOPHUCTaHHIM MaTEMaTUYHOTO MOJIEJII0BaHHS PO3IOJIiy HallPy>KEHOCTi MarHEeTHOTO I10J151 B OKOJIi
nedekry. ONTUKO-€eJIeKTPOHHA CUCTEMA CKJIAJAETHCS 3 TPhOX YACTHH: ONITUKO-aKyCTUYHOI ([7151 AiarHOCTYBaHHS
nedeKTiB OOIIMBKY, 1[0 BUTOTOBJIEHA 3 IIAPyBATUX KOMIIO3UTiB); MAarHETO-ONTUYHOI (17151 IiarHOCTYBaHHS Je(eKTiB
MeTasieBoi OOIIMBKY, 1J0 MiCTUTh 3aKJIETIKOBI 3'efHaHHS Ta JeeKTiB TypOiH); ONTUYHOI (7151 AUCTaHLiIHOTO
KOHTPOJII0 (POpMHU Ta PO3MipiB JIonaToK TypO6iH). PO3p0o6sieHo anropuTMu po60Ty KO>KHOI YyacTUHU. HaBeneHo
Pe3yJIbTaTU EKCIIEPUMEHTANIbHOI Bepudikallii OKpeMUX BY3J1iB ONITUKO-EJIEKTPOHHOI CUCTEMU Ta IPOAHai30BaHO

aJIrOPUTMU iX POGOTH.

ConiannbHO-eKOHOMIYHA crpsimoBaHicTh HTII: Cteopenns npuHuunoBo HOBOI npoayKuii (Matepiasis,

TEXHOJIOTI} TOILO) /151 3a6€311eYEHHs €KCIIOPTHOrO NOTEHIialy Ta 3aMillleHHIO iMIIOPTY
BriuB HTII Ha mOBKiJLJISL: Byne BcTaHOBJIEHO Ha 3aBEPIIAJIbHOMY €Tarli po60oTu
BnposapaskeHHst HTII: He snpoBamkeHo
ITpakTuyHa peasnizanis HTTI
ITouaToK eramy:
3aKiHYeHHs eTamy:
Crnio>KHuBavi NPOAYKILii: AT «AHTOHOB», aBiapeMOHTHI 3aBOfiM YKpaiHu
IlepcneKTHBHI pUHKH:
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaJaIOTHCS iHBECTOPY IIiCJIs 3aBepIIeHHs POOOTH:
HasaBHicTb Oi3Hec-1JIaHY:

TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:



IloTeH1iaIbHUI 0OCAT IIPOJASKY, THC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JoaaTtkoBa iHpopmamnist:
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