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1. Po3B'a3HiCTb Ta YMCeJIbHA peai3alisd CUCTEM IPAaHUYHUX IHTETPAJIbHUX PIBHAHD Y 3a7a4aX KOJIMBAaHb TOHKUX

IIPY>KHUX IJIACTUH

2. Solvability and Numerical Implementation of Boundary Integral Equations in Vibration Problems for Thin Elastic
Plates

Pedepar:

1. O6'eKTOM HOCIIPKEHHS € TIPOLIECU KOJIMBaHb TOHKUX [IPYKHUX IIJIACTMH. MeTOK pOOOTHU € NOBENEHHS
OJIHO3HAYHOI PO3B'SI3HOCTI Pi3HOMAHITHUX CUCTE€M I'PAaHMYHUX PiBHSHbD, 10 BUHUKAIOTh IIPU 300pa>keHHi PO3B'sI3KiB
33/lay AUHAMIKU TOHKUX NPY>KHUX [IJIACTUH B pamkax mozeri Kipxroda merogamu Teopii norexniany. UncenpHuit
€KCIIEPMMEHT Ha OCHOBI OTPMMaHUX TEOPETUYHUX Pe3yJIbTaTiB. Y IUCEPTaLliiiHiil pobOTi 6yI11 BUKOPUCTaHI
BapialiliHi MeTooM, METOIU TeOPii noTeHuiany, GyHKIIOHANBHOIO aHali3y, Teopii AudepeHLiaaTbHUX PiBHSIHD Y
YaCTUHHUX MOXIAHUX, METOIY Teopii QyHKIi KOMIJIEKCHOI 3MiHHO{, METO[I AUCKPETHUX 0COOINBOCTEN. Bniepiue
106Y/I0BaHO HENIEPEPBHY MAaTEMATUYHY MOJI€JIb JUHAMIKM NPY>KHOI IJIACTUHH, 1[0 3aCHOBAaHA Ha BUKOPUCTAHHi
IPaHUYHUX iHTETPaJIbHUX PiBHSHB, 32 JOIIOMOTOIO IKMX MO>KJIMBO 3HAXOJUTHU PO3B'SI30K y Oy/Ib-SKUIl MOMEHT 4acy B
OyIb-sKill Touli naacTUHU. JJoBeIeHO TEOPEMU iCHYBAHHS T €HOCTI PO3B'SI3Ky FPAHUYHUX PiBHSIHb AMHAMIKA

TOHKMX IIPYKHUX IUIACTHUH i3 Pi3HMMU rPaHUYHMMU YMOBAaMH, IO MiCTSITh OLIIHKY IJIAJIKOCTi PO3B'SI3KY 32 3MiHHOIO



4acy, B OJHONIapaMeTPUYHUX LIKa/IaX IIPOCTOPIB COO0JIEBCHKOTO TUITY. YIOCKOHATIEHO METO/] YACEJILHOTO
PO3PaxyHKYy AJIs1 BUMIAIKy TPAaHUYHUX IHTETPAJIbHUX PiBHAHD, Ki MiCTSTh IPOCTOPOBY Ta YaCOBY 3MiHHi. HaykoBi
PE3yJIbTATU € NNOJAJIBIIMM KPOKOM Y PO3BUTKY METOZY IIOTEHLIaJB [J1 HECTALliOHAPHUX KPalOBUX 33114 Ta
MOXYTb OyTM BUKOPUCTAHHi IIpY HAOJIMKEHOMY PO3B'SI3yBaHHI Pi3HOMaHITHHX CUCTEM HECTAlliOHAPHUX IPAaHUYHUX
PiBHSIHB; Y HABYaJILHOMY IIPOLIECi TPM MiAroToBLi (axiBLiB y rajaysi ynceJbHUX METOJIB Ta METOLiB MaTEMATUYHO]

dizuxu.

2. The object of study is the process of oscillations of thin elastic plates. Its purpose is to prove the results about
unique solvability of boundary equation systems appearing at solution of dynamic problems of elastic plates in the
Kirchhoff model by the potential theory methods. Numerical experiment on the basis of the theoretical results was
also the objective of this study. The thesis used variational methods, methods of potential theory, functional
analysis, theory of differential equations in partial derivatives, methods of the theory of functions of complex
variable, method of discrete singularities. The first time the continuous mathematical model of elastic plates, based
on the use of boundary integral equations, was built. Model allows finding the solution at any time in any part of
the plate. The theorems about solvability of boundary equation systems for dynamic problem for elastic plate with
different boundary conditions are proved in one-parameter scale of functional spaces of Sobolev type. The
theorems are containing estimates of smoothness of the solution for a time variable. The method was improved for
numerical calculation for the case of boundary integral equations that include space and time variables. Research
results are a further step in the development of potential method for non-stationary boundary value problems and
can be used for numerical solution of various systems of non-stationary boundary equations, in the educational
process for training specialists in the field of numerical methods and methods of mathematical physics.
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