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B nunnomuoii pabote 41 crpanuna, 5 pucyHkoB, 14 UCTOUHUKOB.

MAT'HUTHAA XXUAKOCTD, CBOBOAHAS ITOBEPXHOCTb, KOHEUYHO-
PA3HOCTHBIM METOJI, AJATITUBHAS CETKA, TU®DY3WI YACTULI,

OOBEKTOM HCCIEAOBAHMS JaHHOW AMIUIOMHOM pabOThl SBISETCA 3a7ada o
HAXOXKJECHUU PABHOBECHOM OCECUMMETPUYHON (OpMBI CBOOOIHON TMOBEPXHOCTU
MAarHUTHOM >KHJIKOCTH KOHEYHOr0 00beMa, pAaclojIOKEHHOW B MAarHUTHOM TIOJIE,

CO3JIaHHOM JJICKTPUICCKHUM TOKOM B ITPOBOJIHHKCE.

[enpro TUTIIOMHOM paboTHI ABIIsAETCS pa3paboTKa, peanusanus U BepuduKarms
BBIYMCIIUTEIILHOTO QJITOPUTMA PEIICHUs MaTeMAaTHYeCKOW MOJENW MJis 3aJadu
(GepporuaApoCTaTUKN O HaXOXKJIEHUU (POpPMBI CBOOOJHOM MOBEPXHOCTU MAarHUTHOMN

KHNIKOCTH, paCHOHO)KGHHOﬁ BOKPYT TUIHHAPHUYICCKOI'O IIPOBOAHUKA C TOKOM.

JIns TOCTWKEHMs TMOCTABJICHHOHN IIEMHM HCIIOJIb30BAUCH YHCICHHBIA METO[
KOHEeuHBIX paszHocteit u maket Wolfram Mathematica.

B nunioMHOM paboTe MOJIydeHbI CIEIYIONINE Pe3yIbTaThl:

1. IloctpoeHa maTeMaTH4ecKas MOJENIb HCCIEAyeMOW 3aJaud C Yy4YeTOM
KalMWUIAPHBIX CHWJI, TPABUTAIMM W MArHUTHOTO MOJISI, CO3AAaHHOIO MPOBOJHUKOM.
Pa3paboTtan anroputM pemieHusi MOJy4YeHHONW MaTEeMaTHYECKONW MOJIeNM Ha OCHOBE
KOHEYHO-PA3HOCTHOM alMpOKCUMAllUM HAa PaBHOMEPHOW M HEPABHOMEPHOM CETKaX

AJIA Ppa3JIMYHBIX YTIJTIOB KOHTAKTA JKUAKOCTH C TBCPABIMHA ITIOBCPXHOCTAMMU.

2. Ilpencramnennwii amroputMm peanm3oBan B Wolfram  Mathematica,
pe3yibTaThl  BBIYMCICHHN  TMPOBEPEHBI  HAa  COMVIACOBAHHOCTH C  paHee

OHY6J'II/IKOBaHHBIMI/I YU CJIICHHBIMH PE3yJIbTaTaMMU.

3. Iloctpoena wMaremaruueckass MOJETb UCCIEAYEeMON 3amaddl C Y4YETOM
KaWJUISIPHBIX CWJI, TPABUTALMHA, MATHUTHOIO IIOJISI, CO3JAHHOTO IPOBOJHUKOM, U
B3aMMOJICUCTBHSI MarHUTHBIX 4dacTuil. Pa3zpaboTaH anropuT™m pemieHus Moy4eHHON
MaT€MaTH4Y€CKOM MOJEIM Ha OCHOBE KOHEYHO-PA3HOCTHOM ammpoOKCUMAallMM Ha

PaBHOMEPHOM CETKE.
JlutimomMHas paboTa SIBISETCS TEOPETUKO-TIPAKTUUECKOM.

JunoMHast paboTa sIBIsieTCA 3aBEPUICHHOM, MOCTABIIEHHBIE 33/1a4l PEIICHbI B

MIOJIHOM MEpPE, MPUCYTCTBYET BO3MOKHOCTh TAIBHEUIIIETO PA3BUTHS UCCIIEIOBAHUM.

JlutioMHast paboTa BBITIOJTHEHA aBTOPOM CaAMOCTOSTEIBHO.



Thesis project is presented in the form of an explanatory note of 41 pages,

5 figures, 14 references.

MAGNETIC FLUID, FREE SURFACE, FINITE DIFFERENCE METHOD,
ADAPTIVE MESH, PARTICLE DIFFUSION

The research object of this thesis project is the problem of finding an equilibrium
axisymmetric shape of the free surface of a magnetic liquid of finite volume located in
a magnetic field created by an electric current in a conductor.

The purpose of the thesis is to develop, implement and verify a computational
algorithm for solving a mathematical model for the ferrohydrostatics problem of
finding the shape of the free surface of a magnetic liquid located around a cylindrical
conductor with a current.

To achieve this goal, the numerical finite difference method and the Wolfram
Mathematica package were used.

The main results of the thesis project are as follows:

1. A mathematical model of the problem under study is constructed taking into
account capillary forces, gravity and the magnetic field created by the conductor. An
algorithm for solving the obtained mathematical model based on finite-difference
approximation on uniform and uneven grids for various angles of contact between
liquid and solid surfaces has been developed.

2. The presented algorithm is implemented in Wolfram Mathematica, the
calculation results are checked for consistency with previously published numerical
results.

3. A mathematical model of the problem under study is constructed taking into
account capillary forces, gravity, the magnetic field created by the conductor, and the
interaction of magnetic particles. An algorithm for solving the resulting mathematical
model based on finite-difference approximation on a uniform grid has been developed.

This thesis project is a theoretical and practical one.

The thesis project is complete, all tasks have been successfully done, there is a
possibility for further research and development.

The thesis was completed by the author independently.



