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B aunnomuoi# pabote 52 crpanuibl, 19 pucynkos, 87 ¢popmyn, 9 HCTOUHUKOB,

| mpunoxenue.

JUOOEPEHIIMAJIBHBIE YPABHEHUA, ®EPPOIMAPOAMHAMUKA,
MATHETU3M, MATHUTOXHIKOCTHBIM IIAP, METOJ]I KOHEYHBIX
BJIEMEHTOB, MATHUTHAS CUJIA, HAMATHUYMBAHUE, MATHUTHBIN
I[TOTEHIHAJL

OOBEKTOM HCCIEeIOBAaHUS ABISETCS MAarHUTHBIMA MOTEHIIMAT BOKPYT IIapa U3
MAarHMTHOM XKUJKOCTH, IIOMEIIEHHOTO B MATHUTHOE T10JIE.

Lenpto maHHON PaOOTHI SBISETCS HAXOXKJIEHHWE YHCICHHOTO PEIICHHS 33Ja4u
(bepporuipoCTaTUKM, a TAaKKE BBIYMCICHHE MAarHUTHOW CHJIbI Ha IOBEPXHOCTHU

MAardvuTOXXUAKOCTHOT'O 1Iapa.

I[JBI JOCTHIXKCHUA IMOCTaBJICHHOMN oeian HCIIOJB30BaJINCH cieayromue

nporpammusie cpenctea: MATLAB + PDE ToolBox, Python + Matplotlib.
B aurnnoMHo# paboTe MOIy4eHbI CISIYIONUE Pe3yIbTaTh:

1. IloctpoeHO  YHCIIEHHOE  pelieHue  3agauud  (GepporupoCTaTHUKH,
OCYIIECTBJIEH aHAIN3 OIMOKA KOHEYHO-3JIEMEHTHOTO PEIICHHUS.

2. HccnemoBaHa CBsI3p HEIWMHEHMHOM M JIMHEHHOW MoAelell B Ciaa0BIX
MAarHUTHBIX MOJISX.

3. IlpousBenén pacuer MarHUTHOM CHUJIBI Ha IIOBEPXHOCTH

MAarovuTOXUAKOCTHOI'O IIapa.

JluruioMHast paboTa sSIBISIETCS 3aBEPIIEHHOM, MOCTABIICHHBIE 33]JaYH BHITIOTHEHBI

B ITOJTHOM MCpPE, ECTb BO3BMOKHOCTD H&HBH@ﬁHJ@FO HCCJICA0OBAaHUs.

I[I/IHJ'IOMHaSI pa60Ta BBIIIOJIHCHA aBTOPOM CaMOCTOATCIIBHO.



Thesis project is presented in the form of an explanatory note of 52 pages,

19 figures, 87 formulas, 9 references, 1 application.

DIFFERENTIAL EQUATIONS, FERROHYDRODYNAMICS, MAGNETISM,
FERROFLUID BALL, FINITE ELEMENT METHOD, MAGNETIC FORCE,
MAGNETIZATION, MAGNETIC POTENTIAL.

The research object of this thesis project is the magnetic potential around a ball of

magnetic fluid placed in a magnetic field.

The purpose of this work is to find a numerical solution to the problem of
ferrohydrostatics, as well as to calculate the magnetic force on the surface of a
ferrofluid ball.

The following methods and tools were used to achieve the goal: MATLAB + PDE
ToolBox, Python + Matplotlib.

The main results of the thesis project are as follows:

1. Construction of a numerical solution to the problem of ferrohydrostatics, the
error analysis of finite element solution.

2. Investigation of the relationship between nonlinear and linear models in
weak magnetic fields.

3. Calculation of the magnetic force on the surface of a ferrofluid ball.

The thesis project is complete, all tasks have been successfully done, there is a

possibility for further research and development.

The thesis was written by the author individually.



