O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iIKOBHI HOMep: 0526U000140
Oco006J1uBi TO3HAYKH: BinKpura
JaTa peecrtpamnii: 17-05-2026

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. )KypassnboBa 3iHaiga IOpiiBHa

2. Zinaida Y. Zhuravlova

KBasigikanis: k. ¢.-m. 1., gor., 01.02.04
InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: nokrop Hayk
AcnipaHTypa//IOKTOpPaHTypa: Hi

IIIndp HayKoBOi creniaIbHOCTI: 01.02.04

Ha3zBa HayKoBOIi cIeniaJIbHOCTI: MexaHika fe)OpMiBHOrO TBEPHOTO Tiza

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

JlaTa 3axXHCTy: 19-06-2026

CnenianbHICTh 32 OCBITOIO: NMpuK/Ia[HA MATEMATUKA

Micue po6oTH 34,00yBaya: Oxecbkuii HalioHaIbHWI yHiBepeuTeT imeHi 1. 1. Meunukosa

Kopg 3a € IPIIOY: 02071091

Micue3HaxoaKeHHS: ByJ1. [IBopsiHChKa, Oneca, 65082, Yrpaina

dopma ByacHOCTI: [lepkasna

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH | HayKy YKpaiHu

InmenTudikarop ROR:

Image not found or type unknow



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BY€HOi pagH (pa30Boi creniaai30BaHOl BYEHOI pagu). [l 35.195.01

IloBHe HaliIMeHYBaHHS IOPUAHYHOL OCOOH: [HCTUTYT NPUKJIAJHUX IPOBIEM MEXaHiKM i MaTeMaTUKM iM. f.

C. lligcrpuraya HanionanbHOI akazgeMii HayK YKpaiHu

Kopg 3a €IPIIOY: 03534430

Micue3Haxoa KeHHS: By Haykosa, JIbBiB, 79060, Ykpaina
dopma ByracHOCTI: Jlepxasna

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTudikarop ROR:

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

BUKOHaHO JHUCEPTALil0

IloBHe HaliMeHYBaHHSI IOPHUAUYHOI 0COOM: OpiechKuil Hal[iOHAbHUI yHiBepcuTeT imeHi 1. I. Meunukosa
Kopg 3a €IPITOY: 02071091

MicuesnaxomerHﬂ: ByJL. [IBOpsiHChKa, Oneca, 65082, Ykpaina

dopma BracHOCTI: JlepxaBHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

V. BimomocTi npo guceprauiio
MoBga auceprTaliii: Vkpaincoka
Koau TemaTuyHHUX pyopHK: 30.19.31

Tema gucepranii:
1. TpuBUMIpHI KBa3iCTaTUYHI 3aa4i IOPONPYKHOCTI IJIS CKIIALEHUX CTPYKTYP 3 IIJIOCKUMU Ta UUJIHAPUYHUMU

IMMOBEPXHAMMU.

2. Three-dimensional quasi-static poroelasticity problems for composite structures with flat and cylindrical
surfaces.

Pedepar/anoTanis:

1. Incepraniiiny po60Ty IIPUCBSIYE€HO PO3POOILIi Ta 3aCTOCYBAHHIO aHATITUYHOTO METOy PO3B'SI3aHHSI HOBUX
KpaloBUX 33724 T€Opii NOPONPY>KHOCTI 171 CTPYKTYP 3 INIOCKMMMU Ta UWJIiHAPUYHUMU [TOBEPXHIMU. AKTYaJIbHICTb
IOCJIiI)KEHHS 3yMOBJIEHA IIMPOKMM 3aCTOCYBaHHSM IIOPONPY>KHUX MaTepiajliB y IPUPOSHUX i TEXHIYHUX CUCTEMAaX
Ta 06ME’KEHOIO KiJIbKiCTIO TOUHMX aHAJIITUYHUX PO3B'SI3KiB TPUBUMIPHUX 3371a4 TIOPOTIPY>KHOCTI, 30KpeMa J1Jis
GaraTomapoBUX CTPYKTYP i Til 3 TOHKMMHU ITOPOTIPY>KHUMHU IIpOIIapKamMu. MeToio po60TH € pOo3B'sI3aHHS HAyKOBOi
npo6eMy nNodyJ0BYU Ta JOCJII)KEHHS HOBOT'O KJlacy KpalloBUX 3a71a4 Teopii IOPONPY>KHOCTI [JIs1 CTPYKTYP 3
IIJIOCKMMU Ta UWIHIPUYHUMU [IOBEPXHSIMHU, 32 JOIIOMOTOI0 HOBOT'O aHAJIITUYHOTO METOY Ta BUBEEHHS
y3arajbHEHUX YMOB CIIOJIy4€HHS [1714 IapyBaTUX MOPONPY>KHUX Tijl 3 TOHKMMMU NPOLIapKaMU 3aJI€5KHO Bif] TIOPSIIKiB

iXHIX IOPOINPYXHUX XapaKTePUCTUK. [lJIs1 IbOrO 3aCTOCOBAHO METO/M iHTerpasbHUX IlepeTBopeHb Pype Ta



['ankess, MaTpuuHe AudepeHiiiaabHe YMCIeHHS Ta aCUMIITOTUYHUN MifXif. 3anpornoHOBaHU METO, IO3BOJIUB
3BECTH TPUBUMIPHI KpaloBi 3a51a4i 0 OGHOBUMIDHUX BEKTOPHUX 3a7la4 y IIPOCTOpi TpaHCOPMaHT i OTpUMATH
3aMKHYTi aHAJITUYHi pO3B'SI3KK HOBOTO KJIACy 3a7ja4 IIOPOIIPYKHOCTI. Y IeKapTOBill Ta UUIiHAPUYHIN cucTemax
KOOpJMHAT PO3B’sI3aHO KpaioBi 3a/1a4i 1J11 HACTYHUX TT:KYOO0i/liB, MPSIMOKYTHUX 006J1aCTell, TOPO>KHUCTUX Ta
CYLIJIbBHUX UMJIHAPIB, ApPiB 3 HUIIHAPUYHMM BKJIIOYEHHSIM Ta OTBOPOM i KJIIMHOBUAHOIO mapy. JlocaimkeHo
[IOPOIIPYKHUI HANpyKeHO-Ae(OPMOBaHUII CTaH, a TAKOXX BU3HAYEHO Ieplili 4aCTOTHU IiKOBOTO aMILIITYyIHOTO
BiIT'YKy CKiHY€HHUX [TIOPONPY>KHUX Tijl. PO3pobeHnii miaxin nommpeHo Ha apyBaTi HOPOIPYKHiI CTPYKTYpU 3
iZeasbHMM KOHTAKTOM i 3 TOHKMMU NTOPOIPY>KHUMU MTpoIapkaMu. BuBeeHo y3arajbHeEHi YMOBU HEJOCKOHAJIOTO
CIIOJIy4€HHS], 110 BPAXOBYIOTh BIUINB MEXaHIYHUX i QibTPaLiIHUX XapaKTEePUCTHK IIPOIAPKIB HA TOPOIIPY>KHUM
BiZir'yK. BCTaHOBJIEHO 3aKOHOMIPHOCTI BIIJINBY FT€OMETPUYHUX [1APaMETPIB, BJIACTUBOCTEN MaTepiasis, TUIy Ta
4aCTOTY HAaBAaHTAKEHHS i TPAHUYHUX YMOB Ha PO3IO/ijl HAIIPYKEHb i IOPOBOro TMCKy. HaykoBa HOBU3HA po6oTH
T0JIra€e y BUPilleHHi Npo6eMy PO3B'I3aHHS HOBUX KPallOBUX 331a4 TEOPii IOPONPY>KHOCTI IJ1s1 TiJl 3 IIIOCKUMU Ta
LUWJIIHAPUYHUMU [1I0BEPXHIMHU, OTPUMaHHI 3aMKHYTHX aHAJIITUMHUX PO3B'S3KiB 1714 Tijl 3 Mi>K(a3HUMU [1I0BEPXHIMU
Ta IIApPyBaTUX CTPYKTYP 3 TOHKMMHU IIOPOIPYKHUMHU MPOLIAPKaMU, a TAKOX y BU3HAUEHHI CIIEKTPabHUX
XapaKTePUCTUK MOPOIPY>KHUX Tisl. OTpUMaHi pe3yJsbTaTh MAlOTh BAXKJIMBE TEOPETUYHE Ta NPAaKTUYHE 3HAYEHHS i

MOXYTb OYTH BUKOPUCTAHI SIK €TaJIOHHI PO3B'sI3KM 1171 BepudikaLlii YMCI0BUX METOZIB.

2. The dissertation addresses a fundamental scientific problem related to the study of a new class of boundary
value problems in poroelasticity for structures with flat and cylindrical surfaces using a developed analytical
method. The research, conducted within the specialty 01.02.04 - Mechanics of deformable solids, focuses on the
analytical description of the stress-strain state of poroelastic bodies, taking into account filtration-deformation
interaction, multilayered structures, thin poroelastic interlayers, and interfacial surfaces. The relevance of the
study is determined by the need for rigorous analytical models of poroelastic media, which are widely used in
geomechanics, geophysics, structural mechanics, materials science, oil and gas engineering, biomechanics, and
medicine. The coupling between solid deformation and pore fluid flow significantly complicates the formulation
and solution of boundary value problems, especially for layered bodies and structures with thin interlayers.
Although modern studies mainly rely on numerical methods, analytical approaches remain essential for revealing
fundamental regularities, obtaining closed-form solutions, and providing benchmark results for numerical
verification. The aim of the dissertation is to construct and investigate a new class of poroelasticity boundary value
problems in Cartesian and cylindrical coordinate systems using an analytical approach, as well as to derive
generalized coupling conditions for layered poroelastic bodies with thin interlayers depending on the orders of
their poroelastic characteristics. The method is based on the application of integral Fourier and Hankel transforms,
matrix differential calculation, and an asymptotic approach for modeling thin poroelastic interlayers via imperfect
interface conditions. Closed-form analytical solutions were obtained for a wide range of poroelastic bodies. In the
Cartesian coordinate system, solutions were derived for finite and semi-infinite cuboids, and rectangular domains
under various loading and permeability conditions. In the cylindrical coordinate system, the poroelastic behavior
of solid and hollow cylinders, layers with cylindrical inclusions or holes, and wedge-shaped layers under
mechanical and pressure loads was analyzed. For finite bodies, the first frequencies of the peak amplitude
response were determined, and their dependence on material parameters, loading type, and boundary
permeability was established. The developed approach was extended to layered poroelastic bodies with ideal
interlayer contact. Using matrix differential calculation and recurrent relations, analytical solutions were obtained
for structures with an arbitrary fixed number of layers, demonstrated for two- and three-layered configurations. It
was shown that contrasts in poroelastic properties significantly affect stress, deformation, and pore pressure
distributions. Particular attention was given to layered bodies with thin poroelastic interlayers. Generalized
imperfect coupling conditions were derived using an asymptotic approach, accounting for different orders of
shear modulus, permeability, and storativity of the pore space. Eight main and ten additional coupling cases were
identified, and analytical solutions were obtained for the basic configurations. It was shown that under mechanical
loading the effective stiffness of the interlayer is dominant, whereas under pressure loading filtration and pore
characteristics prevail. The scientific novelty consists in solving new boundary value problems in poroelasticity,



developing a new analytical method based on matrix integral transforms and matrix differential calculation,
deriving generalized coupling conditions for thin poroelastic interlayers, determining peak amplitude response
frequencies, and establishing the influence of geometric parameters, material constants, loading type, and
boundary conditions on the poroelastic response. The obtained results provide a theoretical foundation for further
development of analytical and analytical-numerical methods in the mechanics of multilayered poroelastic media
and can be used as benchmark solutions for numerical verification. The research has practical significance for
applications in geotechnical engineering, construction, materials science, biomechanics, energy, and

environmental safety.
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Kopg 3a €IPIIOY: 03534430

Micue3HaxoaKeHHS: By Haykosa, JIbBis, 79060, Vkpaina
dopma BracHOCTI: JlepxasHa

Coepa ynpaBiriHHS: HaujoHanbHa akazemist HayK YKpaiHu

InenTudikarop ROR:

Baacwue IlpizBume Im'a Ilo-6aTbKOBI:
1. llleBuyk BixTOp AHATO/MIIOBUY

2. Viktor A. Shevchuk



KBasigikanis: 1. d.-m. n., c.u.c., 01.02.04
InenTudikarop ORCID ID: He 3acrocosyerses
JoparkoBa iHdpopmamnist:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL OCOOH: [HCTUTYT NPUKJIAJHUX TPO6IEM MEXaHIKM i MaTeMaTUKM iM. .

C. lligcrpurava HanionanbHOI akageMii HayK YKpaiHu

Kopg 3a €IPIIOY: 03534430

Micue3HaxoKeHHS: ByJ1. Haykoga, JIbBiB, 79060, Ykpaina
dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBiiHHSA: HaujoHasbHa akajieMis HayK YKpaiHu

InenTudikarop ROR:

BaacHe IlpizBume Im's I10-6aThKOBI:

1. Tokosui1 IOpiit BraguciaBoBud

2. Yuriy V. Tokovyy

KBasigikanis: 1. d.-m. n., c.H.c., unen-kop. HAH Vkpainn, 01.02.04
InenTudikarop ORCID ID: He 3acrocosyerscs

JoparkoBa iHdpopmamnist:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL OCOOH: [HCTUTYT NPUKJIAJHUX TPO6IEM MEXaHiKM i MaTeMaTUKM im. S

C. I[lipcTpuraya HanjionanpHOI akazemii HayK YKpaiHu

Kog 3a €IPIIOY: 03534430

Micue3HaxoaKeHHS: ByJ1. Haykoga, JIbBiB, 79060, YkpaiHa
dopma ByacHOCTI: [lepxasna

Cdepa ynpaBiiHHSA: HaujonasnbHa akajieMis HayK YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJIl04Hi BiZOMOCTi

BaacHe IlpizBume Im's I10-6aTbKOBI Kymnip Poman Muxaitiosuy
rOJIOBH pajau

BaacHe IlpizBume Im's I10-6aTbKOBI Kymnip Poman Muxaitiosud
rOJIOBYIOYOTO Ha 3aciJaHHi

BiamoBigaibHHUE 32 MiZITOTOBKY 3amopceka O.9.
00JIIKOBHX JOKYMEHTIB

PeecTparop IOpueHko TetsiHa AHaToOJiiBHA



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




