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Pedepar:

1. InceprauiiiHa po60Ta HaNpaBjeHa Ha BUPiLIeHHs aKTyabHOI HAyKOBOI IPO6IEMU — MAaTEMATUYHOTO i
KOMITIOTEDHOT'O MOJIEJIIOBAHHS [IPY>KHOTO CTaHy 6araTo3B'sI3HUX TPAHCBEPCAJIbHO-i30TPOITHUX TiJl 3
HEOJHOPIJTHOCTSIMU TUITy BKJIIOYEHD, IOPOKHUH, TPIIAH MIJIIXOM MOAAJBLIOrO PO3BUTKY arapary y3araabHEHOro
merony @yp’e. MeTom 103BoJIsI€ MOOYAYBATU TaKi BEKTOP-(PYHKILii IepeMillieHb y PO3IJISIHYTUX 6araTo3B'I3HUX
TPaHCBEPCaJIbHO-I30TPOIHUX TiJIaX, SIKi TOYHO 3aJI0BOJIbHSIOTh 'PAHUYHI YMOBU Ha BCiX iX oBepxHsX. O6’eKTOM
IOCJiJI)KEHHS € HallpyKeHO-e(OpMOBaHU CTaH 6araTo3BsI3HMX TPAHCBEPCAJIbHO-130TPOITHUX TiJl CKJIaJIHOI
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ab0 aHTUTPILMH, PO3MIllIEHUX Y pi3HUX KOHIrypauisx. I[IpegmeToM OOCIiIKEHHS € MaTeMaTU4YHI Moei
HaIlPy>KEHOTO CTaHy TPAHCBEPCAJIbHO-i30TPOIHUX TiJl 3 TPilIMHAMY, TOPOSKHMHAMM Ta BKJIIOYEHHSIMU MEBHOI
dopmy, a TakoXX METOY NOOYIOBY, aHaIi3y i KOMIIOTEPHOI peanizallii Takux Mozesiel. Y cydacHOMy CBiTi pepaiti
GiypIle YBaru NpUiIsieTbCs CTBOPEHHIO HOBITHIX MaTepialiB i3 3aaHUMU (Pi3MKO-MeXaHiYHUMU BJIACTUBOCTSIMH,
1110 IIPM3BEJIO [0 MKUPOKOIo 3aCTOCYBaHHA KOMIIO3UTIB Ta aHI3OTPOITHUX MaTepiasiB B Pi3HUX Trayy3ax TEXHIKU — Bifl
aBialiffHOI Ta KOCMIYHOI 10 6ioMeIUYHMX 3aCTOCYBaHb. 3a/1a4i IPYKHOCTI [71s1 Tijl i3 TpillMHAMU MalOTh
HAJ3BUYAMHO BXJIMBE 3HAYEHHS JJ1s1 IPOTHO3YBAHHS Ta 3all00iraHHs pyHHYBaHHIO JeTajlel, By3JIiB i KOHCTPYKLIM.
Y 6araTbOx BUIAJIKAX HASIBHICTb TPIlIMH HECE KPUTUYHY 3arpo3y JIs LiJiCHOCTI CUCTEM, i MOJIE€/IIOBAHHS iX BIIJIUBY
noTpebye ePeKTUBHUX i TOUHUX MaTeMaTUYHUX METOiB. BUBYEHHS TpaHCBEpCaJIbHO-i30TPOIIHMX MaTepiaJiB i3
TpilllMHaMU, OCOGJIUBO Y CKIIAJHUX T€OMETPUYHUX KOHPIrypanisx (Halpukiaz, Ipy HasiBHOCTI KiJIbKOX TPiluH a6o
[epioAUYHUX CUCTEM TPIlIMH), JOCI 3aJIMIIAETHCS OJHI€I0 3 HAIMEHII TOCIiIP)KEHUX, ajle HaJ3BUYallHO BaKJIMBUX
po6JieM Teopii MPy>KHOCTL. MaTeMaTHyHi i KOMITIOTEPHI MOZeli, OTPUMaHi B AucepTallii, 6a3yloTbCsl Ha KpalloBUX
3a/layax Jjsl CUCTeMU PiBHSIHb PiBHOBAru y rnepeMileHHIX TPEHCBepCalbHO-I30TPOIHUX 6araTo3B I3HUX TiJl,
0OMEXEHUX KOOPIUHATHUMU [I0BEPXHSIMU CTUCHYTUX ChepoifalbHUX cucTeM KoopauHaT. OCHOBHUM METO/I0OM
NoOYOBY TaKUX MOZEJIEN 1151 BKa3aHUX Tisl € y3arasibHeHuil metog, Oyp'e, sIKuil OTpUMaB MOAAJBIIOTO PO3BUTKY B
IycepTauiiHiil po6oTi. I 11bOro BIleplie CTPOro 6yJo foBeeHo 6a3uCHICTh BicECUMETPUYHOI0 Habopy
BEKTOPHUX PO3B’sI3KiB PiBHSIHb PiBHOBAru B I€PEMIillleHHSIX TPaHCBEPCabHO-i30TPOIIHOrO CTUCHYTOrO cepoina i
IIPOCTOPY 3i CTUCHYTOI C(PEPOifaIbHOI OPOKHUHOI0. Ha OCHOBI BIiepllle OTpUMaHMX HMXKHIX OLiHOK MOJYJIiB
BU3HAYHMKIB PO3B’SI3yBaJIbHUX CUCTEM I1€pIIOi Ta APyroi KpalioBUX 3a11a4 AJ1s1 TPAHCBEPCAIbHO-130TPOIHOTO
cTUcHyTOro cpepoina i mpocTopy 3i CTUCHYTOO cPepoinanbHOI0 TOPOKHUHOIO BCTAHOBJIEHO KJIaCH PO3B'SI3HOCTI
LMX 33734 3BM4YaiiHuM Metogom Oyp'e. OTpUMaHO HOBi TEOpEMU JIOAABAHHS IJ1s1 LUX 6a3MCHUX PO3B'SI3KiB y
CTUCHYTUX CHEPOINANTBHUX CUCTEMAX KOOPAMHAT, IOYATKU SIKUX IOBIJILHO 3CYHYTI B3JOBX OCi cuMeTpii. 3a
IOTIOMOTOI0 PO3BUHYTOI'O MaTeMATUYHOTO ariapary Blieplie Io0yLoBaHa MaTeMaTH4Ha [TapaMeTpPUYHa MOJEJb
HaMpyXeHo-71e()OPMOBAHOI0 CTaHy TPaHCBEPCAJIbHO-130TPOIIHOTO CTUCHYTOr0 cdepoiza 3i CTUCHYTOIO
cepoinanbHO NOPOKHUHOW. OOUABI MOBEPXHI MOXKYTb 3HAXOIUTUCS MiJ] Ai€l0 JOBIJILHOTO BiCECUMETPUYHOIO
BPiBHOBa)XXEHOT0 HaBaHTaXeHH:I. [IpoBeleHO KOMITIOTEPHUI TapaMeTPUYHUI aHasli3 HAlIPY>KEHb Y BUNAIKY, KOJIU
IIOPOKHMHOIO € TpilyHa. JlocifkeHHOo 3aiauy PO Hallpy>KeHU CTaH TPaHCBEPCAIbHO-130TPOITHOTO IPOCTOPY 3
IBOMa MapajleJIbHUMU KPYTOBUMMU TpillMHaMyu. KOMITIOTEpHUI eKCIIEPUMEHT Yy 3a71a4i OyB CIIPSIMOBAaHUM Ha
IOCJIiIKEHHS B3a€EMHOTO BILIMBY ABOX KOHLIEHTPATOPIB HANPY>KE€Hb HA JIOKAJILHUI CTaH B OKOJIi TPIllVH, 30KpeMa
Ha 3Ha4yeHHs KoedilieHTiB iIHTeHCUBHOCT] HaIllpy’KeHb Ha MeXKax TPIllMH. Briepie nocTaBieHo i po3B’si3aHO 3a1adi
IIPO HaIlpy’KE€HUI CTaH TPaHCBEPCabHO-i30TPOIIHOTO IPOCTOPY 3 Pi3HNMU KOHQIrypauismu nepioguyHux CUCTEM
(makeTiB) MJIOCKUX KPYTrOBUX TPIlMH i aHTUTPiKH. [IpoBeAeHO MKUPOKE KOMITIOTEPHE MOJIE/IIOBAHHS, B SIKOMY
po3risganucs K nepiofnyHi, Tak i HenepioguyHi NakeTy TPIlIMH i aHTUTPIIMH Pi3HOI KOHIrypaliii, a Takox
OKPEMi TPIlIMHU i aHTUTPILIUHU.

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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