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1. Inceprauifiny po60Ty IPUCBSIYE€HO BUPIlIEHHIO HAYKOBO-TEXHIYHOI 3a71a4i AMUCTaHLiiHOTO BU3BHAYEHHSI
napaMeTpiB f1e(deKTiB, y TOMy YUCJI YTBOPEHUX BHACJIJOK BilICbKOBUX [Iiil Ta OLIiHIOBAaHHS TEXHIYHOTO CTaHy
BEJIMKOTabapUTHUX KOHCTPYKLINA. Y po60Ti HAYyKOBO OOI'PYHTOBAHO BUKOPUCTAHHS (POTOTPaMMETPUYHUX MOAETEN
D715 KiJIbKICHOTO aHasli3y reOMETPUYHYX BilXUJIEHDb Ta BUSBJIEHHS 3 JOIIOMOTOI0 METO/IiB IITYYHOIO iHTEJIEKTY
[IOBEPXHEBUX AedeKTiB MaTepiany, 30KpeMa THX, 110 BUHUKJIY BHACJiJOK TPUBAJIO] eKCITyaTalii abo 60110BUX
YPaKeHb. Y epUIOMy PO3[ijli PO3IJIIHyTa IPo6JeMa OLiHIOBAaHHS TEXHIYHOTO CTaHy BEJIMKOrabapyUTHUX 3BaPHUX
KOHCTPYKIiil i MpoBeleHo aHali3 Cy4acHUX HaMpsIMKiB 3acTocyBaHHs BILJIA, ¢pororpammerpii ta IlII. BcraHoB€HO,

10 TpaguLilHI METOIU € JIOKAJIbHUMHU Ta IIOTPeOYIOTh 6€3[10CepeIHbOI0 KOHTAKTY, 10 YCKIIAHIOE iX



BUKOPUCTAHHS JJ1s1 BEJIMKOTabapuTHUX 06'eKTiB. OGIPYHTOBAHO HEOOXiIHICTb IIEPEXO/ly Bifl SIKICHOTO ONUCY
MOIIKOJIKE€Hb [10 KiJIbKiCHOTO MPOTHO3YBAHHS X BIUIMBY Ha MEXaHi4YHi BJIAaCTUBOCTI Ta HECY4y 3[aTHICTh MaTepiay.
Y npyromy po3zisii po3po6yieHO Ta €eKCIIEPUMEHTaIbHO allpOO0BAaHO METO0JIOTi0 OTPUMAHHSI METPUYHO
IOCTOBIpHUX IIPOCTOPOBUX JAHUX i3 BUKOpUCTaHHIM BIIJIA. BusHayeHo palioHaibHi apaMeTpy aepo(OTO31OMKI
17151 3a6e3redyeHHs] HeoOXimHOI TOUHOCTI. 3aIPOIIOHOBAHO MiJIXif, 10 OLiHIOBAHHS BEPTUKAJIbHOCTI
BEJINKOrabapUTHUX KOHCTPYKLiM Ha OCHOBI aHaJIi3y XMap TOYOK, 10 JI03BOJIsSl€ BU3HAYATH 5K JIOKAJIbHI, TaK i
ry106asbHi BilXWJIEHHS TeOMETpil Ta BpaXOBYBATH iX BIJIMB HA POOOTO3[aTHICTh KOHCTPYKLiH. Y TpeTbOMy pO31ii
peasli3oBaHo Mifxiz 1O aBTOMaTu3alii BUSABJIEHHA Ta CETMEHTALlil IOMKOIKEHb MaTepiaily i3 3aCTOCYBaHHAM
MEeTO[IiB TYy4HOro iHTesnekTy. CopMoBaHO crewianizoBaHi JaTaceTy MOMKOIKeHb KOHCTPYKLIHUX eJIeMEHTIB,
PO3p0o06JIeHO Ta peasli3oBaHo NPoLeAypy HaBUaHHS Mofesiell HelipoHHux mepex (U-Net, YOLO) i3 nin6opom
ONTUMAJIbHUX TilleplapaMeTpiB Ta HAJAMITYBAHHSIM apXiTEKTYP, IO JO3BOJISIIOTh 3 BUCOKOIO TOUHICTIO
inenTudikyBaT gedeKTHi 30HM Ta BUBHAYATHU iX PO3MIpU y PeKMMIi peasibHOroO 4acy, MiHIiMi3yloun 0 CbKAM
(axkTOp IpM Bi3yaJIbHOMY OIJIsiZi. Y 4eTBEPTOMY PO3[ijli HaBe[eHO pe3yJIbTaTu eKCIIepUMEHTAIbHUX JOCIiIKeHb
BILJIMBY IIOIIKO/KEHb Ha MEXaHiuHi XapaKTepUCTUKU MaTepiany. Ha ocHOBI cepii BUIpOOyBaHb Ha CTATUYHUMN
PO3TATr BCTAaHOBJIEHO, 10 BU3HAYA/ILHUM (PAaKTOPOM HECYYOi 3IaTHOCTI € e(eKTUBHUI NIONIEPEYHUI NTEPEPI3,
He3aJIeXXHO Bif Ipupoau yrBopeHHs fedekTiB. [TokasaHo, 110 HacKPi3Hi MOMKOIKEeHHs, OTPMMaHi BHACIiTOK
00IOBUX Zil1, MOXKYTb OYTH aZleKBaTHO ONMCaHi €KBiBaJIEHTHUMU [€OMETPUYHUMU MOJIEJISIMU Y BUTJISITi OTBOPIB, L0
IO3BOJISIE 3aCTOCOBYBATH KJIACUYHI MiIXOM MEXaHIKU CYLJIBHOTO CepeloBUINA IJ1s1 OLiHIOBaHHS 1e(OPMOBAHOTO

CTaHy.

2. The dissertation is devoted to solving a scientific and technical problem of remote determination of defect
parameters, including those formed as a result of military actions, and to the assessment of the technical condition
of large-scale structures. The study scientifically substantiates the use of photogrammetric models for quantitative
analysis of geometric deviations and the application of artificial intelligence methods for the detection of surface
material defects, in particular those arising from long-term service or combat-related damage. Chapter 1
addresses the problem of assessing the technical condition of large-scale welded structures and presents an
analysis of current trends in the application of UAVs, photogrammetry, and artificial intelligence. It is established
that conventional inspection methods are local and require direct contact, which limits their applicability to large-
scale objects. The necessity of transitioning from qualitative descriptions of damage to quantitative prediction of
their influence on mechanical properties and load-bearing capacity is substantiated. Chapter 2 develops and
experimentally validates a methodology for acquiring metrically reliable spatial data using UAVs. Rational
parameters of aerial photogrammetric surveying are determined to ensure the required accuracy. An approach for
assessing the verticality of large-scale structures based on point cloud analysis is proposed, enabling the
identification of both local and global geometric deviations and their influence on structural performance. Chapter
3 presents an approach to the automation of defect detection and segmentation using artificial intelligence
methods. Specialized datasets of structural damage were compiled. A training procedure for neural network
models (U-Net, YOLO) was developed and implemented, including hyperparameter optimization and architectural
tuning, enabling highly accurate real-time identification of defect regions and estimation of defect dimensions
while minimizing human involvement in visual inspection. Chapter 4 presents experimental results on the
influence of defects on the mechanical properties of materials. Based on a series of static tensile tests, it was
established that the governing factor of load-bearing capacity is the effective cross-sectional area, regardless of
the origin of the defect. It is shown that through-thickness damage caused by military actions can be adequately
represented by equivalent geometric models in the form of holes, enabling the application of classical continuum
mechanics approaches for stress-strain state assessment.
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