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Pedepar:

1. Inceprauiiina po60Ta HaIlpaBJI€Ha Ha BUPILIEHHS aKTyaJbHOI HAyKOBOi IPOGJIEMU — MATEMATUYHOTO i
KOMITIOTEPHOT'O MOZEJIIOBaHHS MIPYKHOTO CTaHy 6araTo3B'sI3HUX TPAHCBEPCAJIbHO-130TPOIHUX TiJl 3
HEOJIHOPiTHOCTSIMU THUIY BKJIIOYEHD, [IOPOKHUH, TPIlIMH IIJISIXOM MOJAJIBIIOrO PO3BUTKY arapaTy y3arajJbHEHOro
metony dyp’e. MeTon 103B0JIsIe TOOYLyBaTH TakKi BEKTOP-(PYHKLIi IepeMillleHb y PO3IJISHYTUX 6araTo3p s3HUX
TPaHCBEPCaTbHO-I30TPOIHUX TijIaX, SIKi TOYHO 3a7I0BOJILHSIOTH 'PAHUYHI YMOBH Ha BCiX iX MoBepxHAX. O6’eKTOM
IOCJIiIKeHHS € HallpyKeHO-AedOpMOBaHUM CTaH 6araTo3B'sI3HUX TPAHCBEPCAJIbHO-130TPOITHUX TiJl CKJIaIHOI
IIPOCTOPOBOI CTPYKTYPH, 110 MICTATh F€OMETPUYHI HEOZHOPIIHOCTI y BUIJIAL IOPOKHYH, TPilllMH, CUCTEM TPillUH
ab0 aHTUTPILIMH, PO3MIlIEHUX Y Pi3HUX KOHirypauigx. [IpegMeToM JOCHIIKEHHS € MaTeMaTUYHi MOJeli
HAIIPY’>KEHOI'0 CTaHY TPAHCBEPCAJILHO-I30TPOIHUX TiJI 3 TPIlIMHAMMU, [IOPOKHMHAMU Ta BKJIIOYEHHSIMU I1€BHOI

dbopmy, a TakoXX MEeToIU MOOYIOBY, aHaIi3y i KOMIIOTEPHOI peasizalii Takux Mozesiel. Y cydacHOMy CBIiTi pepaiti



6isblIe yBaru NpUAiNsS€eThCS CTBOPEHHIO HOBITHIX MaTepiaiB i3 3agaHuMU (i3sMKO-MEXaHIYHUMU BJIACTUBOCTSIMH,
1110 ITPU3BEJIO 40 MIMPOKOT0 3aCTOCYBAHHS KOMIIO3UTIB Ta aHi3OTPOIHUX MaTepiasiB B Pi3HUX Trasy3sgx TEXHIKU — Bif
aBiallifiHOI Ta KOCMIYHOI 10 6ioMeIUYHMX 3aCTOCYBaHb. 3a/1a4i IPYKHOCTI [71s1 TiJl i3 TpillMHaMU MaloTh
Ha/I3BMYAIHO BaKJIMBE 3HAUEHHS JJ1s1 IPOTHO3YBaHHS Ta 3aM06iraHHs pyiHYBaHHIO ieTajiei, By3JliB i KOHCTPYKLIH.
Y 6araTbOx BUIaKaX HAsSIBHICTb TPIll[MH HECe KPUTWUYHY 3arpo3y AJis LiliCHOCTI CUCTEM, i MOZEIIOBAHHS iX BILIUBY
noTpebye epeKTUBHUX i TOUHUX MaTeMaTUYHUX METOIiB. BUBUEHHS TpaHCBEpCaJIbHO-i30TPOIIHMX MaTepiaJiB i3
TPilIMHAMU, OCOBJIMBO Y CKJIAIHUX TeOMEeTPUYHUX KOHPIrypauisx (Hanpukiaj, Ipy HassBHOCTI KiZIbKOX TPIIIKH a60
NepioJUYHUX CUCTEM TPILlIUH), NOCI 3aMIIAE€ThCS OHI€I0 3 HAMEHII JOCTiIPKEHNUX, ajle HaJl3BUYalHO BasKJIMBUX
npo6seM Teopii Ipy>KHOCTI. MaTeMaTuyHi i KOMITIOTEPHI MOJeli, OTpuMaHi B Aucepraliii, 6a3yloTbCsl Ha KPaloOBUX
33/layax Jj1sl CUCTEMHU PiBHSIHb PiBHOBAru y NepeMillleHHSIX TPEHCBEepCalbHO-I30TPONHUX 6araTo3B I3HUX TiJl,
06MeXXeHNX KOOPAUHATHUMU IIOBEPXHSIMU CTUCHYTUX chepoifambHUX CUCTeM KoopauHaT. OCHOBHUM METOJIOM
NoOYIOBY TaKUX MOZEJIEN 1151 BKa3aHUX Tijl € y3arasibHeHuil metog, Oyp'e, sIKuil OTpUMaB MOAAJBIIOTO PO3BUTKY B
IycepTaliiiziil po6oTi. [Ij1s 11bOro BIleplie CTPOro 6yJo JoBeeHo 6a3UCHICTh BiceCUMETPUYHOI0 Habopy
BEKTOPHUX PO3B'SI3KiB PiBHSIHb PiBHOBAru B IIepeMillleHHSIX TPaHCBEPCabHO-i30TPOITHOTO CTUCHYTOrO cdepoina i
IIPOCTOPY 3i CTUCHYTOIO CPepoifnabHOI0 NOPOKHUHOK. Ha OCHOBI BIieplie OTpMMaHUX HUKHIX OI[iHOK MOZYJIiB
BM3HAYHUKIB pO3B'I3yBajIbHUX CUCTEM IEPIIOi Ta APYroi KpaoBUX 3a1ay [JIsl TPAaHCBEPCAIbHO-I30TPOIIHOTIO
CTHCHyTOrO cpepoina i mpocTopy 3i CTUCHYTOIO cPepoifanbHOI0 TOPOKHUHOIO BCTAHOBJIEHO KJIaCH PO3B'SI3HOCTI
LUX 334 3BMYaiiHUM MeTozioM Oyp'e. OTpUMaHO HOBi TeOpEMU IOAABAHHS [J1s1 LUX 6a3MCHUX PO3B'S3KiB y
CTUCHYTHUX cpepoifanibHUX CUCTEMaX KOOPIMHAT, I0YATKHU SIKAX JOBIBHO 3CYHYTI B3I0OBX OCi cumeTpii. 3a
IOTIOMOTOI0 PO3BMHYTOI'O MaTeMAaTUYHOTO arapary Blieplie 1o6yAoBaHa MaTeMaTH4Ha [TapaMeTpUYHa MOJEJb
HaNpy>KeHO-71e(pOPMOBAHOTO CTaHy TPAaHCBEPCAIbHO-I30TPOIHOIO CTUCHYTOr0 cdepoina 3i CTUCHYTOIO
cdepoinanbHOI0 MOPOXXHUHOI. O6MBi MOBEPXHI MOXKYTb 3HAXONUTHUCS i, 1i€l0 TOBIJIbHOTO BiCECUMETPUYHOTO
BPiBHOB2)XEHOT'0 HaBaHTaKE€HHSI. [IpoBeleHO KOMITIOTEPHUI TapaMeTPUYHUI aHali3 HallPy>KeHb y BUIAIKY, KOJIU
IIOPOKHMHOIO € TpilyHa. JlocifiKeHHOo 3a1auy PO HalIpY>KeHUM CTaH TPaHCBEPCAIbHO-130TPOIIHOTO IPOCTOPY 3
I BOMA NapajiesIbHUMU KPYrOBUMMU TpiluHamMu. KOMITIOTepHUI eKCIIEPUMEHT Yy 3ajiadi 6YB CIIpSIMOBAaHUI Ha
IOCIIiIKEHHS B3AEMHOTO BIUIMBY JABOX KOHLIEHTPATOPIB HANIPYKEHb HA JIOKAJIbHUM CTaH B OKOJIi TPIlllMH, 30KpeMa
Ha 3HayeHHs KoedillieHTiB iIHTeHCUBHOCT] Hallpy>KeHb Ha MeXkax TPilllMH. Briepiue nocTasBjieHo i po3B’si3aHO 3a1ayi
IIPO HaNpyKEHUH CTaH TPAHCBEPCAIbHO-i30TPOIIHOTO [IPOCTOPY 3 PisBHUMHU KOHQIrypalisiMu rnepiofuyHUX CUCTEM
(makeTiB) MJIOCKMX KPYrOBUX TPIlIMH i aHTUTPiluH. [IpoBeieHO HMPOKe KOMITIOTEPHE MOJIEIIOBAHHS, B IKOMY
POBIJISIAANNCS SIK IePIOANYHI, TaK i HerepioAuYHiI IaKeTy TPILUH i aHTUTPIUH pi3HOi KOHOIrypauii, a TakoxX
OKp€eMi TpIlIMHY i aHTUTPIIIUHMY.

2. The dissertation work is aimed at solving a topical scientific problem - mathematical and computer modeling of
the elastic state of multi-connected transversely-isotropic bodies with inhomogeneities such as inclusions,
cavities, cracks by further developing the apparatus of the generalized Fourier method. The method allows to
construct such vector-functions of displacements in the considered multi-connected transversely-isotropic
bodies that exactly satisfy the boundary conditions on all their surfaces. The object of the study is the stress-strain
state of multi-connected transversely-isotropic bodies of complex spatial structure, containing geometric
inhomogeneities in the form of cavities, cracks, systems of cracks or anticracks, located in different configurations.
The subject of the study is mathematical models of the stress state of transversally-isotropic bodies with cracks,
cavities and inclusions of a certain shape, as well as methods of construction, analysis and computer
implementation of such models. In the modern world, more and more attention is paid to the creation of new
materials with specified physical and mechanical properties, which has led to the widespread use of composites
and anisotropic materials in various branches of technology - from aviation and space to biomedical applications.
Elasticity problems for cracked bodies are of paramount importance for predicting and preventing the destruction
of parts, assemblies and structures. In many cases, the presence of cracks poses a critical threat to the integrity of
systems, and modeling their impact requires effective and accurate mathematical methods. The study of
transversely isotropic cracked materials, especially in complex geometric configurations (for example, in the
presence of several cracks or periodic crack systems), still remains one of the least studied, but extremely



important problems of the theory of elasticity. The mathematical and computer models obtained in the
dissertation are based on boundary value problems for the system of equilibrium equations in the displacements of
transversely isotropic multi-connected bodies bounded by the coordinate surfaces of compressed spheroidal
coordinate systems. The main method for constructing such models for the specified bodies is the generalized
Fourier method, which was further developed in the dissertation work. For this purpose, the basis of the
axisymmetric set of vector solutions of the equilibrium equations in the displacements of a transversely isotropic
compressed spheroid and a space with a compressed spheroidal cavity was first strictly proven. Based on the first
obtained lower estimates of the moduli of the determinants of the solution systems of the first and second
boundary value problems for a transversely isotropic compressed spheroid and a space with a compressed
spheroidal cavity, the solvability classes of these problems were established by the usual Fourier method. New
addition theorems for these basic solutions in compressed spheroidal coordinate systems, the origins of which are
arbitrarily shifted along the symmetry axis, were obtained. Using the developed mathematical apparatus, a
mathematical parametric model of the stress-strain state of a transversely isotropic compressed spheroid with a
compressed spheroidal cavity was first constructed. Both surfaces can be under the action of an arbitrary
axisymmetric balanced load. A computer parametric analysis of stresses was performed in the case when the
cavity is a crack. The problem of the stress state of a transversely isotropic space with two parallel circular cracks
was investigated. The computer experiment in the problem was aimed at studying the mutual influence of two
stress concentrators on the local state in the vicinity of cracks, in particular on the values of the stress intensity
coefficients at the crack boundaries. For the first time, problems on the stress state of transversally isotropic space
with various configurations of periodic systems (packages) of flat circular cracks and anticracks were posed and
solved. Extensive computer modeling was carried out, which considered both periodic and non-periodic packages
of cracks and anticracks of various configurations, as well as individual cracks and anticracks.
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