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B aumniomHoit pabore 49 crpanun, 57 pucyHkoB, 11 wucrouHukos, 3

IIPUIIOKECHUSL.
KimroueBsle  cnoBa:  OJUIMIICOUJAJIBHBIE T'APMOHKH, METO/
KOHEYHBIX OJIEMEHTOB, 3ATIAYA SJIEKTPOCTATUKMU,

KOMIIBIOTEPHAA MATEMATUKA, BBIYNCJIMTEJIbBHASA MATEMATHUKA

B numnomHOi paboTe u3yudaercss MaTeMmaThdeckas MoJeNb s pacuera
AIEKTPOCTATUYECKOTO MOJIS, CO3JaHHOTO TOUYEYHBIMH 3apsiIaMH BHYTPH MOJIEKYJIbI.

[enpto IUIIOMHON pabOThl SBISETCS MPOBEACHUE CPABHUTEIBHOIO aHAIN3a
METOJA JJUIMIICOMJAIBHBIX TAPMOHUK W METOJA KOHEYHBIX JJIEMEHTOB Ha OCHOBE
KOMIIBIOTEPHOT'O MOJIEIIMPOBAHMUS 33/1a4 AIEKTPOCTATUKH.

I[J'ISI JOCTHIKCHMU A IMOCTaBJICHHOM eI UCII0JIb30BAJIMCh.

- MCTOA 3JUIMIICOMAAIBHBIX T'aPMOHUK;
- MCTOA KOHCYHBIX 3JICMCHTOB.

B numiioMHOM paboTe MOJIy4eHbI CIEIYIONINE PE3yIbTaThl:

1) W3ydeHbl pa3iM4HbIC MaTEMATUYCCKHE MOJENH JJIsi CONPSDKEHHOW 3ajadu
AIEKTPOCTATUKK 1Jisi ypaBHeHUs [lyaccoHa B HeorpaHM4eHHOW 00JIacTh C
TOYEUYHBIM 3aps0M BHYTPH ITUIICOMIATIBHON MOJIEKYJIbI OesKa.

2) Iloka3aHo Ha OCHOBAaHMM TECTOBBIX BBIYHCICHHUH, YTO TOYHOCTh
NOJIyaHAJIMTUYECKOIO0 METOJA JJUINICOUJANIBHBIX TAPMOHHMK COIJIACYETCs C
TOYHOCTBIO U CXOAUMOCTBIO A/IalITUBHOIO METO/JAa KOHEYHBIX 3JIEMEHTOB C
anoOCTEPUOPHOM aJanTalnrel B OKPECTHOCTH TOYKH 3apsija.

HoBu3Ha pe3ynbTaTOB COCTOMT B peaju3alliyd  BBIYMCICHUS 3HAYCHUM
MOTEHIIMAJIa CIOCOOOM, OTJIWYHBIM OT METOJa JJIMICOUAAIBHBIX TapMOHUK, U
MPOBEICHUS CPABHEHUS MEXITY JBYMS peaii3alisMu.

JluniomMHast paboTa HOCUT MPAKTUUYECKUM Xapakrep. AJTOpUTM METoja
AIUTUTICOMAAIBHBIX TAPMOHUK MOXKET OBITh peasin30BaH Uil 3a/1a4 dJEKTPOCTATHKH C
HECKOJIbKUMHM TOYEYHBIMU 3apsaMd M  HCIHOJIB30BAH [JI KOMIIBIOTEPHOIO
MOJEIUPOBAHUS TPEXMEPHBIX MOJIEKYJISIPHBIX CUCTEM.

Bce pe3ynbraThl IUMIIOMHON pabOTHI MOJYYEHBI B COOTBETCTBUU C MPUHSATHIMU
B Marematuke TmpaBuwiamMu. OOOCHOBAaHHOCTh W JOCTOBEPHOCTh TMOJYYEHHBIX
pe3ynbTaTOB 00YCIOBJIEHA COTJIaCOBAaHHOCTBIO C pe3yJIbTaTaMHU, U3BECTHBIMU PaHEE.

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



Thesis project is presented in the form of an explanatory note of 49 pages,
57 figures, 11 references, 3 applications.

ELLIPSOIDAL HARMONICS, FINITE ELEMENT METHOD,
ELECTROSTATICS PROBLEM, COMPUTER MATHEMATICS,
COMPUTATIONAL MATHEMATICS

The research object is to study the mathematical model for calculating the
electrostatic field created by point charges inside a molecule.

The aim of the work is to carry out a comparative analysis of the method of
ellipsoidal harmonics and the finite element method based on computer simulation of
the electrostatics problem.

The following methods were used in the work:

- method of ellipsoidal harmonics;
- finite element method.

The main results of the thesis projects are as follows:

1) Various mathematical models were studied for the conjugate electrostatic
problem for the Poisson equation in an unbounded domain with a point
charge inside the ellipsoidal protein molecule;

2) Based on test calculations it was shown in the degree work that the
accuracy of the semi-analytical method of ellipsoidal harmonics is
consistent with the accuracy and convergence of the adaptive finite
element method with a posteriori adaptation in the vicinity of the charge
point.

The novelty of the results consists in realizing the calculation of potential values
in a way different from the method of ellipsoidal harmonics and making a
comparison between the two implementations.

The degree work is of a practical nature. The algorithm of the method of
ellipsoidal harmonics can be realized for problems of electrostatics with several point
charges and used for computer modeling of three-dimensional molecular systems.

All results of the thesis work are received in accordance with the rules accepted
in mathematics. The validity and reliability of the results obtained is due to the results
previously known.

The thesis project was done solely by the author.



