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Pedepar:

1. Inceprauiiina po6oTa npucBsyeHa po3poolii MoJiesiell Ta MeTOiB Heraikoi onTumisatii 1y no6y0BU KPUBUX Y
HaTypaJIbHill napameTpusaliii Ta BUsBIeHHS AedeKTiB Ha CTPYKTYPOBAHUX 300paKEHHSIX. AKTYasIbHICTh TEMU
[I0JIATa€ B TOMY, 1110 OL/IBLIICTD iICHYIOYMX METO/IIB XapaKTePU3YIOTbCS TUM, 110 TOTPEOYIOTh YaCTO OCUTD
CEepUO3HOro Ta 06'eMHOT0O HaBYaHHS ab60 TOYHOI aIanTallii ITiJl TEeBHUI TUIT 06 €KTa, 110 BUBYAETHCS, A TAKOXK THUII
Iedekry, sikuii Tpeda po3mizHaTy, abo Kj1ac KpUBOi, Ky Tpeba ONTUMi3yBaTU. TakoxX [0cCi 3aynuiaeTbest 6arato
[IMTaHb, [IOB$I3aHUX 3 HAiHICTIO Ta OOI'PYHTOBAHICTIO BUSIBJIEHHS JePeKTiB. ToMy po3pobKa JOCTaTHbO 3arajabHUX
METO/iB, CIIPOMO>KHUX BUSBJISTU Ae(QeKTH 3a37ajeriib HEBIZOMOTO TUITY, 4 TAKOXK ONTMMIi3yBaTU KPUBI Mif, CKIaHi

KpuTepii i Ipu LIbOMY BUMaraTy MiHiMasbHOro HaBYaHH4, ifleayIbHO O Jiuile MiHiMasnbHOI iHopmauii mpo



IOCJIiIKyBaHU 00'€KT, € 6€3yMOBHO aKTyaJIbHOIO Ipo6yiemMor0. HaykoBa HOBU3HA Liiei pO60TH BU3HAYAETHCS
TaKUMU TEOPETUYHUMU Ta IIPAKTUYHUMU Pe3yJsIbTaTaMU: [IicTajla MOJaJIbIIOT0 PO3BUTKY IOOY0BA HATypalbHO
IlapaMeTpU30BaHMX KPUBUX 32 33JaHMMU KPUTEPISIMU; JOCUTb THYYKi METOAU TAaKOTO ITHOY PO3POOJIEHO BIEPILE;
BIleplIe pO3p00JIEHO 3arajlbHUI METOJ, BUSBJIEHHS Ae(EKTIB Ha 300paKeHHI HIJIIXOM PEKOHCTPYKLIi (poHy; Briepiie
No6Y0BAaHO aJITOPUTMIYHMIA 3aCi6, 10 103BOJIsIE OyAyBaTU NIapaMeTPUYHO 3a7jaHy KPUBY 3 TIOJIIHOMiaIbHUM
KyOiYHUM PO3IIOJiIOM KPUBUHM 32 3arajlbHIMU YMOBaMH,; Blleplie 100yA0BaHO IIPOrpaMHUi 3acCi6, SIKUH 03BOJIsIE
IIPOSIBJISITY A€(PEKTH, BUKOPHUCTOBYIOUM aHaJi3 OJJHOTO 300paXkeHHs 3 MiHIMaJIbHOIO 10AATKOBOIO iH(OopMallielo ITpo
IOCHiIKyBaHU 06'eKT. [IpakTUYHE 3HAUEHHSI OTPUMAHUX PE3YJIbTATIB IIOJIAra€e B TOMY, III0 METOAU Ta pillleHHs,
BUKJIaJIeHi B 1aHiil po6OTi, 3HAYHO 3arajbHilli, HiX iCHYIOUi aHaJIOrH, Ta CIIPOILYIOTh POGOTY 3 KPUBUMU B
HaTypaJsbHill NapaMmeTpu3allii, 4O3BOJISIIOYY OTPUMYBATH OiJIbIlI 3arajibHi Ta TOYHillEe ONITUMI30BaHi 10 3aJaHUX
KpUTEPIiB pilleHHs. 3anpoNOHOBaHi METOAY Ta aJITOPUTMU HETJIAIKOI ONITMMI3aLii MOXKYTh BUKOPUCTOBYBATUCS IJIS
npo@inoBaHHs TypOiHHUX JIONATOK aBiallilHUX ABUTYHIB Ta iHIIMX TexHIYHUX 1podiniB. Lli MeTonu nos3basiieHi
PALLy HEJOJIKIB, sIKi XapaKTepHi [1JIs1 IIMPOKO BilOMUX METOJiB Ipo@intoBaHHs TypOiHHUX JIONATOK, IK MeTo[, besbe
ta metoh, LL-anpokcumariii. Ha BinMiHy Bif, OCTaHHiX, BOHU 3a6€311€4yI0Th MOHOTOHHICTb KDUBUHU OTPUMAHOIO
npo@io, 0 YHEMOXKJIMBIIIOE Pi3Ky 3MiHY 3HaUY€Hb KPUBUHU B IPOdiJi, IKa IPU3BOAUT 10 BiPUBY MOTOKY, IO €
HENpUIyCTUMUM. OTpUMaHi pe3ysIbTaTH LO3BOJISATh CKOPOTUTH YacC MPOEKTYBAHHS Ta NMOKPAILIUTH T€OMETPUYHI Ta
ra3oiMHaMiyHi BJIaCTUBOCTi IOBEPXHI 3aBIIKM TOMY, 1II0 MOZ€JIb [IOBEPXHi OTPUMYETHCSI 32 LOIIOMOTOI0 IPO(iiB 3
33jaHUMY T€OMEeTPUYHUMU Ta ra30iMHAMiYHUMU BIACTUBOCTSIMU (KPMBUHA TO1LO), 36epirae 3ajjlanuii Kiac
IJIAJIKOCTi Ta BpaXOBY€e HOpPMaJli Ta KpUBMHY. MeTo, BUsiBJIeHHS J1edeKTiB, BUKJIAAEHUN B 1Iiil poOOTi, TAKOXK OCUTD
3arajibHUM Ta oTpebdye yuile MiHiManbHY iHpopMallito IPo JOCTiIKyBaHMI1 00'€KT Ha BiIMiHY Bif 6araTbox
AHaJIOTIYHMX 32 IPU3HAYEHHSM, 1110 3HAYHO CIIPOILy€e Ta 3MEHIIYy€e PU3MK IOMUJIKY [IPY HOTO IPAKTUYHOMY

3aCTOCYBaHHI.

2. The dissertation work is devoted to development of models and methods of non-smooth optimization for
constructing curves in natural parameterization and revealing defects in structured images. The relevance of the
topic lies in the fact that most existing methods are characterized by the fact that they often require quite serious
and voluminous training or precise adaptation to a certain type of object under study, as well as the type of defect
that needs to be recognized, or the class of the curve that needs to be optimized. There are also still many
problems related to the reliability and validity of defect revealing. Therefore, the development of sufficiently
general methods capable of revealing defects of a previously unknown type, as well as optimizing curves under
complex criteria and at the same time requiring minimal training, ideally only minimal information about the object
under study, is an unquestionably relevant problem. The scientific novelty of this work is determined by the
following theoretical and practical results: construction of naturally parameterized curves according to a given
criteria has received further development; sufficiently flexible methods of this type have been developed for the
first time; for the first time, a general method for revealing defects in an image by reconstructing the background
has been developed; for the first time, an algorithmic tool has been built that allows constructing a parametrically
given curve with a polynomial cubic distribution of curvature under general conditions; for the first time, a
software tool has been built that allows revealing defects using the analysis of a single image with minimal
additional information about the object under study. The practical significance of the results obtained lies in the
fact that the methods and solutions presented in this work are much more general than existing analogues and
simplify work with curves in natural parameterization, allowing one to obtain more general and more precisely
optimized solutions to the given criteria. The proposed methods and algorithms of non-smooth optimization can
be used for profiling turbine blades of aircraft engines and other technical profiles. These methods are devoid of a
number of shortcomings that are characteristic of widely known methods for profiling turbine blades, such as the
Bezier method and the LL-approximation method. Unlike the latter, they ensure the monotonicity of the curvature
of the resulting profile, which makes it impossible to make a sharp change in the curvature values in the profile,
which leads to flow separation, which is unacceptable. The results obtained will reduce the design time and
improve geometric and gas-dynamic properties of the surface due to the fact that the surface model is obtained
using profiles with specified geometric and gas-dynamic properties (curvature, etc.), retain the specified



smoothness class and takes into account normals and curvature. The method for revealing defects presented in
this work is also quite general and requires only minimal information about the object under study, unlike many
similar ones in purpose, which significantly simplifies and reduces the risk of error in its practical application.
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