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1. Incepraniiina po60Ta IpucBgYeHa po3pooblii Moiesiell Ta METOMiB HerIaAKoi onTumisaltlii 111 no6y0BU KPUBUX Y
HaTypaJIbHill apameTpu3alii Ta BUsBIE€HHS 4e(deKTiB Ha CTPYKTYPOBAHUX 300paKEHHSIX. AKTYa/IbHICTb TEMU
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IedexTy, IKUM Tpeba po3ni3HaTy, abo Kylac KPUBOi, Ky Tpeba ONTUMi3yBaTH. TakoX OCi 3a/IMIIaeThCsl 6arato



IIUTaHb, [I0B'SI3aHUX 3 HAMIIMHICTIO Ta OOIPYHTOBAHICTIO BUSIBIEHHSI lePeKTiB. ToMy po3po6Ka JOCTATHBO 3arajlbHUX
METO[IiB, CIIPOMOXXHUX BUSIBJIATU AedeKTy 3a3haerigb HeBiloMOro TUIly, @ TaKOK OITUMIi3yBaTH KPUBI Mif] CKIIaIHi
KpUTepii i Py LIbOMY BUMaraTy MiHiMasbHOro HaBYaHH4, ifleayIbHO O JiMIlle MiHiMasbHOI iHopmalii mpo
JOCJIiIKYBaHUI 00’€KT, € 6€3yMOBHO aKTyaJIbHOIO ITpo6sieMoto. HaykoBa HOBU3HaA Lijiei po60TH BUBHAYAETHCS
TaKUMU TEOPETUYHNUMH Ta IIPAKTUYHUMU Pe3yJIbTaTaMU: [IicTajla IOJaJIbIIOTO PO3BUTKY IIOOYA0BA HATYypaIbHO
IlapaMeTprU30BaHMX KPUBUX 32 33JaHUMU KPUTEPISIMU; JOCUTb THYYKi METOAU TaKOro ITHOY PO3pOOJIEHO BIEPILE;
BIleplIe po3p06JIeHO 3arajbHUI METOJ BUSBJIEHHS Ae(EKTIB Ha 300pa>KeHH] LIJIIXOM PEKOHCTPYKIIi (poHy; Briepie
no6yJOBaHO aJIFTOPUTMIYHMI 3acib, 0 403BoJIsie OyyBaTH IapaMeTPUYHO 33JaHy KPUBY 3 IOJIIHOMiaJIbHUM
KyOiYHMM PO3IIOJiOM KPUBUHM 32 3arajlbHIMU YMOBaMH,; BIleplie I00yA0BaHO IIPOrpaMHUi 3acCi6, SIKUH 03BOJISIE
IIPOSIBJISITY Ae(EKTH, BUKOPHUCTOBYIOUM aHaJli3 OJJHOTO 300pakeHHs 3 MiHIMaJIbHOIO 10AATKOBOIO iH(OopMallielo ITpo
OOCIiIXyBaHUM 00'eKT. [IpakTM4YHE 3HAYEHHSI OTPUMAHUX PE3YJIbTATIB I10JIIra€e B TOMY, 110 METOAY Ta PillleHHH,
BUKJIQZIEH] B JIaHill po6OTi, 3HaYHO 3arajpHillli, HDK iCHyIO4i aHAI0TY, Ta CIIPOIIYIOTh POOOTY 3 KPUBUMMU B
HaTypaJsbHill napaMmeTpu3allii, JO3BOJISIIOYY OTPUMYBATH OiJIbIlI 3arajibHi Ta TOYHiIlEe ONITUMI30BaHi 10 3aJaHUX
KpUTEPIIB pillleHHs. 3aNpONOHOBaHi METOAY Ta aJITOPUTMU HETJIAIKOI ONITMMi3alii MOKYTb BUKOPHUCTOBYBATUCS IJIS
npodinoBaHHs TYpOiHHUX JIONIATOK aBiallilHUX OBUTYHIB Ta iHIMX TexH{YHuX rpodinis. Lli MmeToau no36asieHi
PALLy HEIIOJIKIB, SIKi XapaKTepHi [1JIs IIXPOKO BilOMUX METOJiB Ipo@inioBaHHs TypOIHHUX JIONATOK, IK MeTo[; be3be
ta Meton, LL-anpokcumariii. Ha BinMiHy Bi ocTaHHiX, BOHU 3a0€311€4yI0Th MOHOTOHHICTb KDUBUHU OTPUMAHOIO
podifio, o YHEMOXKJIMBIIIOE Pi3Ky 3MiHY 3Ha4€Hb KPUBUHUY B PO, sIKa IPU3BOIUTH [I0 BiIpMBY MOTOKY, IO €
HENpUIyCTUMUM. OTpUMaHi pe3ybTaTH LO3BOJISATh CKOPOTUTU YacC MPOEKTYBAHHS Ta NOKPAILIUTU T€OMETPUYHI Ta
ra3oi'HaMiyHi BJIaCTUBOCTI [TOBEPXHI 3aBIIIKM TOMY, III0 MOJIeJIb [IOBEPXHi OTPUMYETHCSI 32 LOIIOMOTOI0 NPO(iiB 3
337JaHUMU T€OMEeTPUYHUMU Ta ra30iMHaMiYHUMU BIACTUBOCTSIMU (KPUBUHA TOLIO), 36epirae 3ajjaHuii Kiac
IJ1aJIKOCTi Ta BpaxoBy€ HOpMaJli Ta KpUBUHY. MeTo, BUsIBJIEHHS JleDEKTIB, BUKJIaleHUH B 11ill pOOOTi, TaKOX TOCUTh
3arajibHUM Ta 1oTpebye ynile MiHiManbHy iHpopMallio Ipo JOCTiIKyBaHMI 00'€KT Ha BiIMiHY Bif 6araTbox
AHAJIOTIYHMX 32 MPU3HAYEHHSM, 10 3HAYHO CIIPOIILyE Ta 3MEHIIyE PU3UK ITIOMUJIKU IIPU MOT0 IIPAKTUYHOMY

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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