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1. EkcioHeH1iasibHA 3aMiHA Y METOJi CKiIHUeHHUX €JIEMEHTIB [1JIs1 CUHTYJISIPHO-30yPEeHMX 3a1a4 aJiBeKLii-nnudysaii-
peaktii.

2. Exponential replacements in the finite element method for singular perturbed problems of advection-diffusion-
reaction.

Pedepar:

1. Incepraliist CTOCyeThCs PO3POOIIEHHS HOBOTO MiZIXOAY 10 BUKOPUCTAaHHS METOy CKiHYEHHUX €JIEMEHTIB [1JIs1
CHHTYJISIPHO-30ypeHUX 3a7a4 afBekuii-gudysii-peaxuii. OCHOBHa ifies 3alpOIIOHOBAHOTO MiTXOAY IOJISra€e y
BAKOPMCTaHHI €KCIIOHEHLIaNbHOI 3aMiHM Y II0YaTKOBO-KpanoBii 3agadi. [Iyg Takoi 3agadi 31iliCHEHO BapialiiiHe
(opmyoBaHH4 i micss 3acTocyBaHHS popMyu ['piHa TpoBeeHO 3BOPOTHY €KCITOHEHIiabHy 3aMiHy. Llel npouec
IIPU3BIB O BUJI03MiHEHOTO, Y IIOPIBHSHHI 3 KJIACUYHUM IiX010M, BapialiiHOro ¢popMyJIlOBaHHS 3a7adui.
JyckpeTu3allilo 32 IPOCTOPOBUMH 3MiHHMMU 3alIpOIIOHOBA~HO 3[IiiCHIOBATH i3 BUKOPHCTAHHSIM JIiHIHOrO 6a3ucy.
31iicCHEHO TEOPETUYHI NOCIIIIPKEHHS IOPSAKY 301KHOCTI 3alIpOIIOHOBAHOI CXEMU Ta [TI0KA3aHO iCTOTHI NepeBary B
MOPIBHAHHI 3 KJIACUYHUM I1iAX0A0M. [IpoBEeHO HU3KY YMCIIOBUX €KCIIEPUMEHTIB, fKi [10Ka3aJyu BUCOKY

eeKTUBHICTb 3aIIPOIIOHOBAHOTO METO/Y, 2 00YMCIIEHHSI I0r0 €KCIIePUMEHTAJILHOTO TIOPSIIKY 30DKHOCTI



HiATBEPAWIIO PE3YJIbTATH TEOPETUYHUX NOCIIIKEHb. SIK IPUKJIAIHY 33[1a4y PO3IJISIHYTO MAaTEMaTUYHY MOJIEJIb
[IpoLiecy NOUMPEHHS JIKIiB y CTiHILi CyAUHU IPU JIiIKyBaHHI aT€pOCKJIepo3y. s MomyKy ii HabIM>KeHUX PO3B'sI3KiB
3aCTOCOBAHO PO3pOOJIEHY CXEMY Ta 37iICHEHO aHaJli3 OfepKaHUX Pe3yJbTaTiB.

2. This work is devoted to the development of the new scheme of applying finite element method to the singular-
perturbed problems of advection-diffusion-reaction. The basic idea of the approach proposed in the dissertation
was to use exponential replacement in the initial boundary value problem. Then, for a modified problem, the
variational formulation has been obtained and after applying Green’s formula an inverse exponential replacement
has been applied. This process has been lead to a modification of the advection-diffusion-reaction variational
problem in comparison with the classical approach. It was suggested to discretize the variational problem by the
spatial variables using a linear basis. Theoretical studies have been carried out regarding the existence and
uniqueness of the solution of the weak formulation of the problem, as well as the order of convergence of the
proposed method. Numerical calculations have shown the high efficiency of the proposed method, and verification
by calculating the experimental order of convergence has confirmed the results of theoretical studies. A
mathematical model describing the process of drug distribution in the vessel wall in the treatment of
atherosclerosis was considered as an applied problem. The exponential replacement in the finite element method
has been used to find its approximate solutions and the results of calculations have been analyzed.
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