O0Js1ikoBa KapTKa aucepTaii

I. BarasipHi BimomocTi
Jep>kaBHUIH 00J1iIKOBHEH HOMeP: 0524U000182
Oco006J1MBi MO3HAYKH: BinKpUTa

HaTa peectpauii: 21-05-2024

CraTyc: 3axuuiena

PexBi3utu Hakasy MOH / Haka3y 3akjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. [TogBopHU AHAPiN Bosmogumuposry

2. Andrii V. Podvornyi

KBasigikamis: . r. 1., gor., 01.02.04

InenTudikarop ORCHID ID: He sactocosyerbcs

Bupg, pucepranii: nokrop Hayk

IIIu¢p HayKOBOi CIENiaILHOCTI: 05.23.17

Ha3zBa HayKoBOIi CcIeniaIbHOCTI: ByzisenbHa MexaHika

T'asy3s / rasy3i 3HaHb: He 3acTocoByeTbCs

OcBiTHBO-HayKOBa IMporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

Jarta 3axHcCTy: 21-06-2024

Cl‘leuiaJIbHiCTb 3a OCBITOIO: [TpomMucose i uuBiNbHE OYAiBHULITBO

Micue po6oTH 3400yBava: HaujoHanbHuil yHiBEPCUTET BOJHOTO rOCMIOAAPCTBA T PUPOJOKOPUCTYBAHHS
Kopg 3a €IPIIOY: 02071116

Micue3Haxoa>KeHHs: sys. CobopHa, 6y1. 11, Pisue, PiBHeHchkuii p-H., 33028, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAyKu YKpaiHu

InenTudikarop ROR:

CeKTOop HayKH:. YHIBEPCUTETCHKUI



I11. BizomMocTi mIpo aucepraiiiro
Iudp cnenianizoBaHoi BYEHOI pagH (Pa30Boi CIeliali30BaHOi BYE€HOI pagH): [126.056.04

IToBHe HafIMeHyBaHHH Iopn,zmqﬂoi 0CO0M: KuiBChKUiT HAI[iOHAIBHUI yHiBepcuTeT Oy[iBHULITBA i

apxiTekTypu

Kopg 3a €IPIIOY: 02070909

Micue3HaxoaKeHHS: npocrekt [lositpodaorcekui, 6ya. 31, Kuis, 03037, YkpaiHa
dopma ByracHOCTI: Jlepxasna

Cdepa ynpaBitiHHS: MinictepcTBo oCBiTH i HayKu YKpainu

InenTudikarop ROR:

CeKTop HayKH: YHIBEpCUTETCHKUI

IV. BizomocTi n1po nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IToBHe HafIMeHyBaHHH Iopn,zmqﬂoi 0CO0M: KuiBChKMiT HAI[lOHAIBHUI yHiBepcuTeT Oy[iBHULITBA i

apxiTekTypu

Kopg 3a €IPIIOY: 02070909

Micue3HaxoaKeHHS: npocrekT [lositpodaorcekui, 6ya. 31, Kuis, 03037, YkpaiHa
dopma ByacHOCTI: [lepxasna

Cdepa ynpaBitiHHS: MinictrepcTBo ocBiTH i HayKu YKpainu

InenTudikarop ROR:

CeKTop HayKH: YHIBEpCUTETCHKUI

V. BizomocTi npo aucepTaiiiio
MoBga guceprTaliii: Vkpaincbka
Koau TemaTHuHHX Py6pHUK: 30.19.17, 30.19.21, 30.19.23, 30.03.19

Tema gucepranii:
1. edpopmyBaHHS, JMHAaMIiKa Ta CTiIMKICTb KOHCTPYKTUBHO aHi30TPONHUX UUJIHAPUYHUX OO0JIOHOK B IIPOCTOPOBIi
MMOCTaHOBIII
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Pedepar:

1. Inceprauiiiny po60Ty IPUCBSIYE€HO PO3B’SI3aHHIO, B paMKaX IIPOCTOPOBUX CIIiBBiiHOLIEHb JIiHIHOI Teopii
IIPY>KHOCTI, Ba>KJIMBOI HAyKOBO-TEXHIYHOI Mpo6sieMy, 10 MOB'sI3aHa 3 JOCIiIKEHHSIM 1apaMeTpiB Hallpy>KeHO-
nedopmosaHoro crany (HJIC), BiIbHUX KOJIMBaHb TOBCTOCTiHHMUX, @ TAKOX CTIMIKOCTi HETOHKUX MIAPyBaTUX
KOHCTPYKTUBHO aHi30TPONHUX HUIIHAPUYHNX 0007I0HOK. KOHCTPYKTHBHA aHI30TPOIIisl 3yMOBJIEHA YTBOPEHHSIM
Marepiasny 3 OfHi€l0 IJIOMWKUHOO NPY>KHOI CUMETPIi, 110 NapasiesibHa CEPELVHHINA IOBEPXHI, BHACIILOK YKIALAHHS,

OPTOTPOIIHOTO, Yy BJIACHUX 0CAX, BOJIOKHUCTOT'O KOMIIO3UTA4, I'II,I[ AEAKUM KYTOM 110 TBipHOi ]_II/IJIiH,I[pI/I‘IHOi 00O0JIOHKU.



O6rpyHTOBaHa HEOOXIiIHICTh BUKOPMCTAHHS IIPOIIOHOBAHOTO MiIXOY 4O PO3PaxyHKiB aHI30TPOIIHUX MIAPyBaTUX
LUJIHAPUYHUX 0O0JIOHKOBUX KOHCTPYKIH y IIOPiBHSIHHI i3 OPTOTPOIIHOIO MOJEJIII0 MaTepiany. B sikocTi BuxinHoro
marepiasny AJ1s1 BATOTOBJIEHHSI 000JIOHOK BUKOPUCTAaHO BOJIOKHHUCTI, & TAaKOX (PYHKLIiOHAJIbHO-TPali€HTHI
KOMIIO3UTU. BUKOHAHO JOCIIiI)KEHHs [TapaMeTpiB, o onucyoTs HIC B cnioBOro, TeMnepaTypHoro Ta
TE€PMOCUJIOBOTO BILIMBIB, BIIbHUX KOJINBAaHb, CTIMKOCT] aHI30TPOITHUX LUIIHAPUYHUX OO0JIOHOK 3aJI€5KHO Bill BULY
IrPaHMYHUX YMOB Ha TOPLAX, FEOMETPii KOHCTPYKIiM 32 TOBLUIMHOIO, [IPU yPaxXyBaHHi KYTiB YKJIaIaHHS BOJIOKHUCTUX
KOMIIO3UTiB. KJIt04OBi CJ10Ba: TEOPist MPYXHOCTI, IPOCTOPOBI CIiBBiAHOLIEHHS, HAIIPY>KEHO-11e(POPMOBAHUI CTaH,
4aCTOTA BiJIbHMX KOJIMBAaHb, CTiMKiCTh, UUJIIHAPUYHA O00JIOHKA, aHi30TPOIIis, (PYyHKLIOHATbHO-TPadi€HTHUI

marepia.

2. The dissertation work is devoted to solving, within the framework of the spatial relationships of the linear theory
of elasticity, an important scientific and technical problem related to the study of the parameters of the stress-
strain state (SSS), free vibrations of thick-walled, as well as the stability of non-thin layered structurally anisotropic
cylindrical shells. Structural anisotropy is due to the formation of a materialwith one plane of elastic symmetry
parallel to the middle surface due to the laying of an orthotropic, in its own axes, fibrous composite at a certain
angle to the generatrix of the cylindrical shell. For the first time, an approach has been developed to construct a
system of six differential equations of motion of the spatial linear theory of elasticity for thick-walled cylindrical
anisotropic shells. The approach is based on a modification of the Hu — Washizu variational principle, which makes
it possible to write the boundary conditions and Hooke's law relation corresponding to the equations in a three-
dimensional formulation. When using the derived system and the corresponding boundary conditions, the values
of stresses and displacements from force and temperature influences can be established under various types of
boundary conditions at the ends of a layered thick-walled composite anisotropic cylindrical shell also made of
functionally graded materials. An approach based on the use of the Bubnov - Galerkin analytical method
procedure is presented to reduce the dimension of a three-dimensional system of differential equilibrium
equations obtained from a spatial system of equations of motion by neglecting terms that take into account the
temperature effect and the frequency of free oscillations. When a distributed lateral pressure is applied to a shell,
the use of the Bubnov - Galerkin method consists in expanding the stress and displacement functions into double
trigonometric Fourier series in the circular direction and along the generatrix of the cylindrical shell so that they
satisfy the conditions at its ends. The resulting normal Cauchy one-dimensional system of differential equations
makes it possible to determine the parameters of the stress-strain state of thick-walled anisotropic layered
cylindrical shell structures from the specified force action. When a shell is exposed to axial pressure or a shear
load (torsion) distributed along the ends, an approach to reducing the dimension of a three-dimensional system of
equilibrium equations is proposed, which includes the assumption that the stress-strain state parameters of the
cylinder are constant in the circular direction and the use of the method of straight lines along the generatrix of
thick-walled anisotropic layered cylindrical shells. In the case of temperature or thermoforce influences, an
approach is presented to reducing the dimension of a three-dimensional system of differential equilibrium
equations obtained from a spatial system of equations of motion, based on the use of the Bubnov - Galerkin
analytical method. The system of differential equations of normal Cauchy form obtained in this way makes it
possible to determine the parameters of the stress-strain state of thick-walled anisotropic cylindrical shells under
temperature or thermal force influence. Based on the spatial system of equations of motion, derived using the
modified Hu - Washizu variational principle, using the analytical method of Bubnov - Galerkin, an approach to
obtaining an infinite one-dimensional system of differential equations is presented, which makes it possible to
determine the frequencies of free vibrations of thick-walled layered anisotropic cylindrical shell structures. Based
on the modified Hu - Washizu variational principle, an approach to deriving a system of six homogeneous
differential stability equations of the spatial theory of elasticity for non-thin anisotropic cylindrical shells has been
developed for the first time. Using the Bubnov - Galerkin method, an approach has been developed for the first
time to reduce a three-dimensional system of differential stability equations to a one-dimensional normal Cauchy
form. To solve one-dimensional solving systems of differential equations about the stress-strain state from force
or temperature influences, free vibrations of thick-walled and stability of non-thin anisotropic cylindrical shells, a



numerical method of discrete orthogonalization was used, respectively adapted for their implementation. On this
basis, software systems have been created for personal computers that allow solving new problems of establishing
the parameters of stress-strain state from force, temperature or thermal effects, free vibrations of thick-walled
and stability of non-thin anisotropic composite cylindrical shells. The necessity of using the proposed approach to
the calculations of anisotropic layered cylindrical shell structures in comparison with the orthotropic material
model is substantiated.

Jeps>kaBHu#M peectpanifiHuii Homep JiP: 0113U004051, 0117U000654, 0199U001924, 0101U001892,
01070004177, 0110U000818
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HayKkoBa (HayKOBO-TE€XHiYHa) IPOAYKILiS: meTonu, Teopii, rinoresu
ConiaJIbHO-eKOHOMi'IHa cnpﬂMOBaHiCTLZ MiJBULIEHHS TPOAYKTUBHOCTI Nparii

OxopoHHi gokymeHTH Ha OIIIB:



BrnipoBaakeHHs pe3yJIbTaTiB AHCEPTalii: BiposamkeHo
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VI. BizomocCTi Npo HayKOBOr0 KepiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacue IlpizBumie Im's Ilo-6aTbKOBI:
1. Tpau Bonogumup MupocnaBoBruY
2. Volodymyr M. Trach

KBasigikanis: 1. 1. n., npodecop, 01.02.04
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JoparkoBa indpopmamnist:
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Penensentu

VIII. 3ak1104Hi BiZOMOCTI

Biacue IpizBume Im's ITo-6aThKOBI IBanuyenko I'puropiil Muxainniosuy

TOJIOBH pajgu



BaacHe IlpizBume Im's I10-6aTbKOBI IBanyenko I'puropiit Muxarinosud

TOJIOBYIOYOTO Ha 3acCiiaHHi

BignoBigasibHUMH 3a HiATOTOBKY Conopen IBan IBaHOBUY

00JIiKOBUX JOKYMEHTIB

PeecTpartop YkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIIOBiZaJIbHUM 32 peECTpallilo HAayKOBOIi IOpuenko TeTsHa AHaTosiiBHA

OisSIIBHOCTI




