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V. BimoMocTi npo guceprariio

MoBga guceprariii:

Koau TeMaTHYHHX PyOPHK: 28.17.15

Tema gucepranii:

1. MaTeMaTrUyHe MOZIE/IIOBAaHHSI MEXaHIYHUX Ta TEIJIOBUX IIPOLECIB B €JIeMEHTaxX OyZiBeJIbHMX KOHCTPYKLil
IMCKPETHO-HETIePePBHOI CTPYKTYPHU.

2. Mathematical modeling of mechanical and heat processes in building constraction elements of discrete-
continuous structure.

Pedepar:

1. Inceprariis npucBsaYeHa po3pooIli HOBUX MaTeMAaTUYHUX MOJIeJiel MPOo1eciB KOM-BaHb Ta TeIJonepenadi B

esleMeHTax OyJiBeJIbHUX KOHCTPYKLiN AMCKPETHO-HENEePEPB-HOi CTPYKTYPH 3 YPaxyBaHHSIM 30CEPEIKEHUX

daxTopiB. Po3pobsieHo MeToay No6yA0BY TOUHMX aHAJIITUYHUX PO3B'SI3KiB BifIOBIIHUX IPAHUYHUX 33434 AJIS y3a-

rajJibHeHUX KBazigudepeHijiaabHux piBHSIHb. BuzisieHo crienianbHi K1acy KBasigudepeHiliabHUX PiBHSIHD, [JIS IKUX

OTPUMaHO (POPMYJIM KOHCTPYKTUBHOI NOOYI0BY TOYHMX aHAJIITUYMHUX PO3B'sI3KiB TPAaHUYHUX 331a4. [IpoBeneHo

YMCEJIbHUI aHaJli3 Ta BCTAHOBJIEHO HOBI 3aKOHOMIPHOCTI IIPOLECIB TEIIONEePeadi Ta KOJIUBaHb Y TIaX JUCKPETHO-

HelepepBHOi CTPYKTypy. BcTaHOBIEHO YMOBY 361KHOCTI IOCIiZIOBHOCTI PO3B'A3KiB allPOKCUMYIOUYMX 33724 JJIs1



y3araJlLHEHUX CUCTeM M (epeHLiaTbHIX PiBHSHB IEPIIOro NOPSIKY N0 PO3B's3Ky BUXiHOI 3agadi. Ha ocHOBI
PO3pOOJIEHNX YMCEJIbHO-aHAJIITUYHNUX METOIiB CTBOPEHO IaKeT IIPOrpaM, sKi BUKOPUCTAHO [J1s1 KOMII'IOTEPHOTO
MOJ€JIIOBaHHS NIPOLIECiB BiJIbHUX Ta BUMYLIEHMX KOJIMBaHb 0aJI0K 3MiHHOI JKOPCTKOCTI 3 JUCKPETHO-HEIl€PEPBHUM
PO3I0AiNOoM IapaMeTpiB IPU Pi3HUX TUMAX 3aKPilJIEHHS KiHLiB 6aJI0K, AJIs1 KiJIbKiCHOTO aHaJjli3y YMOB CTiMKOCTi
TaKux 6ajIoK, a TAKOX JI7Is1 MOJEJII0BAHHSI [TPOLIECIB Temonepesadi y 6araTomapoByX TijlaX i3 BpaXyBaHHSIM

BHYTPILIHIX TOYKOBUX JPKEPEJI TEIA.

2. The thesis is devoted to the development of new mathematical models of oscillation processes and heat transfer
processes in building constraction elements of discrete-continuous structures including concentrated factors.The
methods for exact analytic boundary problems solving for the generalized quasi-differential equations are proved.
The special classes of quasi-differential equations, for which formulas for constructing exact analytical solutions of
boundary value problems are obtained, are improved. The new patterns of heat transfer and oscillation processes
in bodies with discrete-continuous structure are obtained. The conditions of convergence of solutions of
approximating problems sequence for first order differential equations systems with measures to solution of the
original problem are established. Appropriate software is designed. This software is used for computer modeling
problems of free and forced oscillations of cantilever beams of varying stiffness with continuously distributed mass
and concentrated masses and moments in the case of various conditions fixing of the beams ends, as well as
modeling of heat transfer in multilayer bodies with regard to point sources of heat.
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