O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0525U000394
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpamnii: 05-09-2025

Craryc: IligtBepmrena MOH

PexBizutu Hakasy MOH / Haka3y 3akjyazy: Hakas MOH N21618 sig 11.12.2025 p.

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Bopucenko Makcum IOpirtoBuy

2. Maksym Y. Borysenko

KBasigikanis: k.¢.-m.u., .z, 01.02.04

InenTudikarop ORCID ID: 0000-0002-7287-0975

Bup, pucepranii: nokrop Hayk

AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKoBOi creniaIbHOCTI: 01.02.04

Ha3zBa HayKoBOIi cIeniaJIbHOCTI: MexaHika fe)OpMiBHOrO TBEPHOTO Tiza

T'asy3p / rasysi 3HaHB. He 3aCTOCOBy€THCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

JaTa 3axHCTYy: 16-10-2025

CnenianbHICTB 32 OCBiTOMO: [Tenarorika i MeToauKa cepeiHboi ocBiTh. Pisrka Ta OCHOBY iHPOPMATUKU
Micue po6oTH 3400yBayva: Incruryr mexaniku im. C. IT. Tumomenka HaujoHanbHoi akagemii Hayk Ykpainu
Kop, 3a €IPIIOY: 05417070

Micue3Haxoo KeHHS: sy [1. Hecreposa, 6yz. 3, Kuis, 03057, VkpaiHa

dopma ByacHOCTI: [lepkasna

Cdepa ynpaBiriHHS: HaujoHanbHa akazemist Hayk YKpaiHu

InmenTudikarop ROR:



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
IIudp cnenianizoBaHoi BYU€HOI pagH (pa30Boi Clieliaai30BaHOI BYEHOI pasu). [126.166.02

IloBHe HalMeHYBaHHSI IOPHUAUYHOI 0COOH: IHcTUTYT MexaHiku im. C. IT. Tumomenka HaujoHanbHOI

aKkageMii HayK YKpaiHu

Kopg 3a €IPIIOY: 05417070

Micue3Haxoo KeHHS: sy [1. Hecreposa, 6yz. 3, Kuis, 03057, VkpaiHa
dopma ByracHOCTI: Jlepxasna

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTudikarop ROR:

IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaiMeHYBaHHSI IOPHUAHUYHOI 0COOH: IncTUTYyT Mexaniku im. C. IT. Tumomenka HaujoHanbHOI
akageMii HayK YKpaiHu

Kop, 3a €IPIIOY: 05417070

Micue3Haxoa>KeHHSI: By I1. Hecteposa, 6ys. 3, Kuis, 03057, Ykpaina

dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBiriHHS: HaujonasnbHa akajiemis HayK YKpaiHu

InmenTudikarop ROR:

V. BimomocTi npo gucepraniio
MoBga guceprTaiiii: Vkpaincoka
Koau TeMaTHYHHX PyOPHK: 30.19

Tema guceprauii:
1. UncenpHNUii Ta €KCIIEPUMEHTAJIbHUN aHaJli3 BiIbHUX KOJIMBAHb 6AaraTOKyTHUX IJIACTHUH i HUIIIHAPUYHUX 0O0JIOHOK
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Pedepar:

1. lucepraris NpucBs4YeHa PO3BMHEHIO MiAXOMIB 10 YACEJILHOIO Ta €KCIIEPUMEHTAIBHOTO aHAJi3Y BiJIbHUX
KOJIMBaHb IIPY)KHUX 6araTOKyTHUX IIJIACTHUH Ta LWJIiHIPUYHUX 000JIOHOK Pi3HOTO MOIIEPEYHOTO NepePisy 3
KOHCTPYKTUBHOIO HEOJHOPiAHICTIO. PO3BUHEHO YMCEIbHUMN MiAXiJ HA OCHOBI METOLY CKIHUYEHHUX €JIEMEHTIB [1J151
PO3PaxyHKY 4acTOT Ta (GOpPM BiJIbHUX KOJIMBAHb 6AaraTOKYTHHUX IIJIACTHH 3 OTBOPOM i 6€3 Ta 3aMKHYTUX i
HE3aMKHYTUX LIWJIiHIPUYHUX 000JIOHOK €JINTUYHOTO Ta ro(ppOBaHOro NoNepevyHoro nepepisy. PozpobaeHo
KOMOIHOBaHMH MifXif, 1711 PO3PaxXyHKy YacCTOT BiJIbHUX KOJIMBaHb 6AaraTOKYTHHUX IIJIACTHH Pi3HOI TOBIIMHY HA OCHOBI
MoauGiKoBaHOI pOpMyJIH 117151 PO3PAXYHKY YACTOT BiJIbHUX KOJIMBAaHb MIPSIMOKYTHOI IJIACTUHU. PO3BUHEHO

€KCIIEpMMEHTaJIbHUH MiTXil HA OCHOBI pe30HAHCHOI'O METO/Y Ta CTBOPEHO BiOPOKOMILJIEKC [1J11 BU3HAYEHHS 4aCTOT



i GOpM BIJIbHUX KOJIMBAaHb 6AraTOKyTHUX IJIACTUH. PO3BMHEHO €KCIIePMMEHTAIbHUH MiJXiZ, HA OCHOBI
ctpoborosiorpadivyHoi iHTEpdepoMeTpii Ta CTBOPEHO CTPOOOKOMILIIEKC [1J1s1 BUBHAYEHHS YacToT i GOpM BiJIbHUX
KOJIMBaHb 6araTOKYTHMX IIJIACTMH Ta TOBCTOCTIHHMX LIWJIIHAPUYHUX 000JI0HOK. Ha OCHOBI OTpUMaHUX pe3yJbTaTiB
IIPOBEEHO aHaJli3 BIUIMBY KOHCTPYKTUBHOI HEOJHOPIIHOCTI, FEOMETPUYHUX NTAaPaMETPiB, Pi3UKO-MeXaHIUHUX
XapaKTEPUCTUK MaTepiay Ta PaHUYHUX YMOB Ha CIIEKTP YacCTOT Ta (POPM BiJIbHUX KOJIMBAHb MIPY>KHUX MEXaHIYHUX

00’€KTIB, 1[0 PO3TJISAATUCS.

2. The dissertation is devoted to the development of approaches to the numerical and experimental study of free
vibrations of elastic polygonal plates and cylindrical shells of various cross-sections with structural heterogeneity
and establishing the dependence of frequencies and forms of free vibrations of plates and shells on various
structural parameters. A numerical approach based on the finite element method has been developed to calculate
the frequencies and forms of free vibrations of isotropic polygonal plates with and without holes, as well as closed
and open cylindrical shells of different cross-sections, different thicknesses, and with different boundary
conditions. A new combined approach has been developed to determine the frequencies of free vibrations of
isotropic polygonal plates of different thicknesses based on a modified formula for calculating the frequencies of
free vibrations of an isotropic rectangular plate, and the coefficients of the vibration forms and boundary
conditions have been established for the considered polygonal plates with various boundary conditions depending
on the ratio of the thickness to the side of the plate. An experimental approach based on the resonance method
was developed, and a vibration complex was created to demonstrate real-time vibrations and determine with a
sufficient degree of reliability the frequencies and forms of free vibrations of n-angle plates. An experimental
approach based on stroboholographic interferometry was developed, and a strobocomplex was created to
determine the frequencies and forms of free vibrations of polygonal plates and thick-walled cylindrical shells,
which demonstrates real time vibrations of the surface of an elastic body in the form of interference patterns,
allows changing the vibration excitation mode and the amplitude of vibrations, and with a high degree of reliability
to study the spectrum of frequencies and forms of free vibrations. The free vibrations of a wide class of plates and
shells with different structural heterogeneity were investigated, and new results were obtained in the form of
numerical values of frequencies and illustrations of the forms of free vibrations, and the results obtained using
various developed approaches were compared. Based on the results obtained by various numerical and
experimental approaches, an analysis of the peculiarities of the dynamic characteristics of a wide class of
heterogeneous plates and shells was carried out, the regularities of the influence of geometric parameters,
physical and mechanical characteristics of the material and boundary conditions on the frequency spectrum and
forms of free vibrations of each of the considered elastic bodies were revealed. The obtained results and developed
approaches can be used in solving a wide class of practical problems of determining the dynamic characteristics of
free vibrations of plate and shell elements with different structural heterogeneity. The developed numerical
approaches allow obtaining reliable information about the frequency spectrum and forms of free vibrations of
structural elements in conditions as close as possible to real operating conditions without significant costs and
time, changing various parameters to choose optimal geometric dimensions, economically advantageous materials
and fastening methods to ensure the strength, stability and reliability of the structure. The developed experimental
approaches make it possible to demonstrate real time free vibrations of elastic bodies, and to use the obtained
results to assess the reliability of the results obtained by various theoretical and experimental methods. The
results obtained by the combined approach were transferred for implementation in the calculation practice of the
state enterprise "Design Bureau "Pivdenne" named after M.K. Yangel". The results of the dissertation research were
used within the framework of the implementation of the target program on defence topics in the direction of
applied research and development.
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BRXJIMBUX IPOGJIEM PO3BUTKY HAYKOBO-TEXHIYHOIO, COLIiaJIbHO-€KOHOMIUHOr 0, CyCIiIbHO-MIOJIiTUYHOTO,

JIIOJICBKOTO NOTEHLiaNy 1715 3a0€e311€4€HHSI KOHKYPEHTOCIIPOMOXKHOCTI YKPAiHU Y CBiTi Ta CTaJIOTO PO3BUTKY
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