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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

CyuyacHi npo6semMu MexaHiky MaTepiasiB i e/IeMEeHTiB KOHCTPYKLi 3 BHYTPIIIHbOIO CTPYKTYPOIO Ta fledpeKTamu

Ha3sBa po6oTH aHIJIilICbKOIO:

Modern Problems of Mechanics of Materials and Structural Members with Internal Structure and Defects

PedepaT ykpaiHCbKOIO:

JJaHO MOCTAaHOBKY i pO3POG6JIEHO aHAJIITUYHI Ta YMCEJIbHI MiIXOIU 10 PO3BSI3aHHS IPOGIEM MeXaHiKi KOMIIO3UTHUX
MarepiasiB 3 I0YaTKOBMMU HANPYXEHHSIMU i AedeKTaMy TUILy TPIillMH Ta 0O0JIOHKOBUX €JIEMEHTIB KOHCTPYKLIi,
110 MalOTh OTBOPU 260 pebpa >SKOPCTKOCTI, TPH il CTaTUYHMX i TUHAMIYHUX HaBaHTaXXeHb. JJOCIiIKeHO HOBi KJlacu
IIPOCTOPOBUX 337134 IPO PYHHYBAHHSI Tijl 3 TPIlIMHAMU B YMOBaX Jjii CIIPSIMOBAaHMX B3[JOBX TPILlIMH 3yCUJb. BUBUEHO
HJIC KOMIIO3UTHUX 000JIOHKOBUX €JIEMEHTIB KOHCTPYKIIil 3 HEOTHOPITHOCTIMHY, SIKi 3HaXOOATHCS Tif, Ji€eto
CTAaTUYHUX i AMHAMIYHUX HaBaHTaXXeHb. Ha OCHOBI CTOXaCTUYHUX PiBHSIHD IIPYKHOCTI J151 6araTOKOMIIOHEHTHOTO
KOMIIO3UTHOTO MaTepiasly PO3BMHYTO MOJieJb Ae(OopMyBaHHS KOMIIO3UTY IapyBaTO-BOJIOKHUCTOI CTPYKTYpH 3
Mixk@a3HuMu fedeKkTamu, 3alIPONIOHOBAHO aJITOPUTM JIOCIIKEHHS | BUBYEHO BILJIUB MIXKIIApPOBUX Ae(eKTiB Ha
e(eKTUBHI IPY>KHi BIACTUBOCTI KOMIIO3UTHUX MaTePiasliB mapyBaTO — BOJIOKHUCTOI CTPYKTypU. Po3pobieHo
METOAMKY MOJIEJIIOBAaHHS AMHAMIYHYX 33724 MEXaHiKU PO NOIMPEHHS HEHIMHNX UIWTIHAPUYHUX Ta
[IOBEPXHEBUX XBUJIb B IPY)KHUX MaTepiazax 3 ypaxyBaHHSIM BHYTPilIHbOI CTPYKTYpH. PO3po6s1eHO NpakTUyHi
pekoMeHpanii mono Bu6opy BapiaHTy HEJIiHITHOrO XBUJIbOBOTO PiBHSHHS, BUBYEHHSI €BOJIOLi I0OYaTKOBOTO
npodisns rapMOHIUHOI Ta NooMHOKOI xBUJ y popmi ¢yHkii [aycca Ta npodins nuninapuyHoi XBuii y popmi
dyHKUii MaknoHanpna. PO3BUHYTO MaTeMaTUYHi MOJIeJli, aJITOPUTMU Ta METOIUKU po3paxyHKy HIIC 6ins nedexris
Ha MiX{Qa3Hiil rpaHuLi Ta iX BIJIMBY Ha €(DEKTMBHI BJIACTMBOCTI KOMIIO3UTHUX MaTepiaiB. 3allpONIOHOBAHO
aJITOPUTM PO3B’I3aHHS i TOOYI0BAHO YUCEIbHO-aHAIITUYHMI PO3B’I30K IIJI0CKOI 33/1a4i PO PO3TST Tija 3
TPilIMHOIO Ha rpaHUlli IOAiy MaTepiasiB Ha ocHOBI epeTBopeHHs Oyp’e, pO3BUHYTO MOJIEJIb i aJITOPUTM
PO3paxyHKy KOHTAKTHOI B3a€MOJii €JIEKTPOIPYKHOI'O MiBIIPOCTOPY, WO MiCTUTh IIPUITOBEPXHEBY BUIMKY

€JIITUYHOrO Nepepisy.

Pedepar aHIJIiHCBKOIO:

The statement is given and analytical and numerical approaches are developed to solve the problems of mechanics
of composite materials with initial stresses and defects such as cracks and shell structural elements, having holes
or stiffeners, under the action of static and dynamic loads. New classes of spatial problems on the fracture of
bodies with cracks under the action of forces directed along the cracks are studied. The stress-strain state of
composite shell structural elements with inhomogeneities, which are under the action of static and dynamic loads,
has been studied. On the basis of stochastic elasticity equations for a multicomponent composite material, a model
of deformation of a composite of a layered-fibrous structure with interfacial defects is developed, an algorithm for
the study is proposed, and the effect of interlayer defects on the effective elastic properties of composite materials
of a layered-fiber structure is studied. A technique has been developed for modeling dynamic problems of
mechanics on the propagation of nonlinear cylindrical and surface waves in elastic materials, taking into account
the internal structure. Practical recommendations are developed for choosing a variant of the nonlinear wave
equation, studying the evolution of the initial profile of a harmonic and unit wave in the form of Gauss and the
profile of a cylindrical wave in the form of the Macdonald function. Mathematical models, algorithms, and methods
for calculating stress-strain states for defects at the interfacial boundary and their influence on the effective
properties of composite materials are developed. An algorithm for solving and constructing a numerical-analytical
solution of a plane problem of tension of a body with a crack at the interface of materials based on the Fourier
transform is proposed, a model and an algorithm for calculating the contact interaction of an electroelastic half-
space containing a near-surface cavity of an elliptical section.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: AHasiTiyHi Ta YMCENbHO-aHAJIITYHI METO/M PO3B'I3aHHS 33/ja4 AMHAMIKHY i
PYIHYBaHHS MaTepiasliB 3 TOYATKOBUMU HAMIPYKEHHSIMY Ta METOIUKY IOCIIiIPKEHHS HAITPY>KEHOTO CTaHy

KOMITIO3UTHUX €JIEMEHTIB KOHCTPYKIUil IIPY Aii CTaTUYHUX i JUHAMIYHUX HaBaHTaXXEHb

Hassa HTII aHI/1ificbKOIO: Analytical and numerical-analytical methods for solving problems of dynamics
and fracture of materials with initial stresses and methods for studying the stress state of composite structural
elements under the action of static and dynamic loads

HTII, aKy nepenba4asiocss CTBOPHTH:

IIpuunnu, yepe3s saki HTII ne 6ysio cTBOpeHoO:

OTpuMmaHi pe3yJIbTaTH: Mertoay, Teopii

l'asmy3b 3aCTOCYBaHHS: BUpOGHUIITBO JIiTa/IbHUX allapaTiB Ta CyNHOOYLYBaHHS
PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Omuc HTII: Pospo6sieno aHasiTiyHi Ta YMCENbHI MIXOQM 10 PO3B A3aHHS POGIEM MEXaHIKA KOMITO3UTHUX
MarepiaJsiB 3 T0YaTKOBUMU HAIIPY>)KEHHSIMH i iepeKTaMy TUITY TPIlIMH Ta 000JIOHKOBUX €J1eMEHTIB KOHCTPYKIil 3
HUX, 1110 MalOTh OTBOPH 260 pebpa >KOPCTKOCTI, IpH Aii CTaTUYHUX i JUHAMIYHUX HaBaHTaXXeHb. BUsBIEHO
3aKOHOMIiPHOCTI NOUIMPEHHS BiCECUMETPUYHUX MIPY’KHUX XBUJIb B IONIEPEAHBO HATIPYKEHUX IIapyBaTUX
KOMIIO3UTHUX Marepiazax Mpy MPOKOB3YBaHHi mapiB. 3 BUKOPUCTAHHSIM HOBHUX MiJIXO/iB BUBUEHO HANIPY)KEHUN
CTaH KOMIIO3UTHUX O000JIOHKOBUX €JIEMEHTIB KOHCTPYKIIiil 3 HEOIHOPiAHOCTSIMH, 5IKi 3HAXOASThCS Mif Ai€lo
CTaTMYHUX i AMHAMIYHUX HaBaHTaXXE€Hb. 3aIIPOIIOHOBAHO AJITOPUTM JOCIiIKEHHS 1e(OPMYBaHHS KOMIIO3UTY
[IapyBaTO-BOJIOKHUCTOI CTPYKTYpH 3 MDKpa3Humu aedekTaMu. 3 HOro BUKOPUCTAaHHSIM BUBYEHO BILJIB
MiXIapoBux fedekTiB Ha e(peKTHBHI IPY>KHi BJIACTUBOCTI KOMIIO3UTHUX MaTepiaiB apyBaTo-BOJOKHUCTO]
CTPYKTYpPH, B IKMX CYCifjHi I1apy peJCcTaBsiioTh COO010 OGHOHAIPABIEHNUM BOJIOKHUCTUI MaTepias 3 BBAEMHO
OPTOTOHAJILHUMU HaIlpsIMKaMU BOJIOKOH, a Mi>K OJHOHAIIPaBJI€HUMU BOJIOKHUCTUMU MIapaMU 3HAXOISAThCS
isorponHi nopucti mixkdasHi mapu. Po3pobseHo MeTonKy MOJIe/II0BaHHS AUHAMIUHYX 33/1a4 MEXaHiKU PO
MOILIMPEHHS HEJIHINHNUX UWIHAPUYHUX Ta TIOBEPXHEBUX XBUJIb B [IPYKHUX MaTepiasax 3 ypaxyBaHHSIM BHYTPILIHbO]
CTPYKTYpHU. BUsIBJIEHO i OIMCaHO OCHOBHI €(PEKTH, 110 BUHUKAIOTh [P IOMMPEHH] XBUJIb. PO3BMHYTO MaTEMATHUYHi
MOJIeJli, aITOPUTMHU Ta METOAUKU PO3PAXYHKY HANPYXeHO — Ne(OpPMOBAHOr0 CTaHy 6iss nedeKTiB Ha MixK(asHiil
rpaHuli Ta iX BIJIMBY Ha e(EeKTUBHI BJIaCTUBOCTI KOMIIOBUTHUX MaTepiasiB. 3allpOIIOHOBAHO aJITOPUTM PO3B'sI3aHHS
i 106yLOBaHO YU CEJIbHO-aHAIITUYHUI PO3B'SI30K IIJIOCKO]I 33/1a4i PO PO3TAT Tijla 3 TPIMHOIO HA TPaHuULli IOJiTy
MarepiasiB Ha OCHOBI nepeTBOpeHHsI Pyp’e, PO3BUHYTO MOJIEJIb i aJITOPUTM PO3PaXyHKY KOHTAKTHOI B3a€MOJi
€JIEKTPOIPYKHOTO MiBIPOCTOPY, IO MiCTUTh IPUIIOBEPXHEBY BUIMKY €JIINTUYHOTO Nepepisy, AJ1s BUMALIKIB

SKOPCTKO{, IPY>KHOI Ta I'€30€JIeKTPUYHOI OCHOB.

ComniannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopents npuHumnoBo HOBOI nmpoAyKuii (Matepiasis,

TEXHOJIOTI! TOMIO) AJ151 3a0€3MeYEHHS eKCIIOPTHOTrO NOTEHIialy Ta 3aMillleHHIO iIMIIOPTY
Bnsiue HTII Ha mOBKijIs:
Bnposags>keHHs1 HTII: He snposamxeHo
ITpakTuyHa peasnizanis HTTI
IToyaTok eramy:
3aKiHYeHHs eTamy:
Crnio>KHuBavi NPOAYKILii:

IlepcneKTHBHI PUHKHU:



XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiGHMI 0GCAT IHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaJAIOTHCS iIHBECTOPY IiCJIsA 3aBEPLIEHHS POOOTH:
HasaBHicTb Oi3Hec-1JIaHY:
TexHiKO-€KOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaIbHU 00OCAT IIPOJASKY, THUC. TPH..
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JopaTtkoBa iHdpopmamnist:
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