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[{enbro AUIUIOMHOM paOOTHI SIBJSIETCS UCCIIEJOBAHUE TOYHOCTH HEKIIACCUYECKOTO
KOHEeuHO-ds1eMeHTHOTO perienust (CUtFEM) TpexMepHo#l 3a1aunm MarHuTOCTaTUKH B
nByx¢a3Hoi o0aacTu, Koraa chepuyeckas IOBEPXHOCTh pasjiena, ONMCaHHAs HEeSBHO
KAaK NOBEPXHOCTh YPOBHS, TEOMETPUUYECKU HE COTIACOBAaHA C TETPA3IPANbHON CETKOU
B pacyeTHON 00JIacTH.

JIise TOCTHXKEHHSI TIOCTABJICHHOW IEJIM WCIIOJIB30BAICS KOHEYHO-IJIEMEHTHBIH
nporpamMmubiii komruieke Netgen/NGsolve u 6ubnmoreka pacmmpenus ngsxfem c
uHTepdeiicom a Python.

B numiioMHOM paboTe MOJIy4eHbI CIEYIOMINE Pe3yIbTaThl:

1. TlocTpoeH MeToJ KOHEUHBIX 2JIEMEHTOB ISl 3a/1a4l MArHUTOCTaTHKHU B R2.

2. Tlpoananm3upoBaHbI ATPHUOPHBIC OIIEHKH IMOTPEITHOCTH N3Yy4aeMOTO METOAa
KOHEYHBIX DJIEMEHTOB.

3. Peann30BaHO YKMCIIEHHOE PEIIEHHE 3a]a4l MATHUTOCTATHKHU B R3.

4, HW3y4eHbI TOYHOCTh M TOPSAOK CXOAWMMOCTH YHCJICHHOTO PEIICHHS
muHeitHoro CUtFEM u xBaapatnanoro CUtFEM niis 3amauu B R3.

HoBusna PE3YJIbTATOB COCTOUT B SKCIICPUMCHTAJIbHOM HMCCICA0OBAHUN TOYHOCTHU

¥ MOPAAKA CXOAUMOCTH KOHEYHO-3JIEMEHTHOTO PelleHHs! (TOJTy4EHHOTO C TOMOIIBIO
CutFEM) e B R?, a B R3.

JluriomHast paboTa HOCUT UCCIIEI0BATENbCKUM XapakTep. Ee pe3ynbrarel MOryT
ObITh HMCIOJIb30BaHbl B JAJIbHEHIIMX HMCCIENIOBAHUSX HEKJIACCHMUYECKHX METO/I0B
KOHEYHBIX AJIEMEHTOB, @ TaK)K€ YAaCTUYHO BKJIOYEHBI B CHELHUAJIbHBIE KYpCHI IO
METO/1aM KOHEYHBIX 3JIEMEHTOB.

Bce pesynbTaThl OUIIIOMHOM pPabOThI CTPOTO JOKa3aHbl B COOTBETCTBHM C
OPUHATBIMU B MaTeMatuke mpaBujaMud. (OOOCHOBAaHHOCTh U JOCTOBEPHOCTH
MOJIYYEHHBIX  PE3yJIbTaTOB oOyClIOBJIeHa  CTPOTMMH  MaTeMaTUYECKUMU
JI0Ka3aTesIbCTBaMH JIEMM U TEOPEM, UCIIOIb3yEMBIX B JaHHOM padore.

JlunioMHast paboTa BBIIOJHEHA aBTOPOM CaMOCTOSATEBHO.



Thesis project is presented in the form of an explanatory note of 41 pages,
11 figures, 14 references, 2 applications.
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The purpose of the thesis is to study the accuracy of a nonclassical finite element
solution (CutFEM) of a three-dimensional magnetostatics problem in a two-phase
region, when a tetrahedral mesh in the computational domain is unfitted to a spherical
interface, implicitly described as a level set.

To achieve this goal, the Netgen / NGsolve finite element software package and
the ngsxfem extension library with a Python interface were used.

The main results of the thesis project are as follows:

1. Afinite element method is constructed for the magnetostatics problem in R2.

2. A priori error estimates of the studied finite element method are analyzed.

3. The numerical solution of the magnetostatics problem in R3 is realized.

4. The accuracy and order of convergence of the numerical solution of the
linear CutFEM and the quadratic CutFEM for the problem in R3 are studied.

The novelty of the results lies in the experimental study of the accuracy and order
of convergence of the finite element solution (obtained using CutFEM) not in R?, but
in R3.

The thesis project is a research one. Its results can be used in further researches of
non-classical finite element methods, and be also partially included in special courses
on finite element methods.

All the results of the thesis are strictly proven in accordance with the rules
accepted in mathematics. The validity and reliability of the results obtained is due to
the rigorous mathematical proofs of this work.

The thesis project was done solely by the author.



