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Pegepar

Junnomuas pabota, 38 crpanuil, 24 pucyHKa, 9 HCTOUHUKOB, 3 MPHIIOXKEHUS.

BJIEKTPOCTATUKA, JIEKTPUUYECKOE ITOJIE, MHOT'OCJIOMHBIE CPEJIbI,
YPABHEHUE JIAIUIACA, YPABHEHUE ITYACCOHA, METOl KOHEUHbIX 9JIEMEHTOB

Obvexm uccnedosanus — TpaHUYHbIC 3a/1a4u Uil ypaBHeHul [lyaccona u
Jlarmaca B MHOTOCIIOMHOM cpefe.

Llenv pabomuvl — TOCTPOUTH U PEATU30BaTh AITOPUTM pacuéra
AIEKTPOCTATUYECKOTO TOJISI B MHOTOCIIONHON HEOTPAaHUYEHHOU CpeJie.

Memoowl uccneoosanusi — IPUMEHEHUE METOJA KOHEYHBIX 3JIEMEHTOB U
MeTojia TpeoOpa3oBaHu pacUETHBIX 00IacTeH.

Pezynomam - B NaHHON TUILTOMHOUM paboTe OB PACCMOTPEHBI METOIBI
pelreHus 3anay s ypaBHeHun Jlamnaca u [lyaccoHa B MHOTOCIIOWHBIX CpEIax:
METO/1, OCHOBaHHBIN Ha UCIIOJIb30BAHUU (DYHKIIMI KOMIUIEKCHOTO MEPEMEHHOTO,
metroa ['punOepra, MeTo KOHEUHBIX 3J1EMEHTOB. [IpaBuiIbHOCTD pabOTHI
NEePEYHCIEHHBIX METOA0B ObLIA MPOBEPEHA HA MPUMEPE TECTOBBIX 3a7a4 Pa3IudHON
pPa3MEpHOCTH, UMEIOIINX aHauTH4YecKoe pemeHne. C moMoIbio NepeuncaeHHbIX
METOJI0B OBLIM pelIeHbI TECTOBBIE 3a/1aun. PazpaboTansl Moaudukanmm MmeToaa
KOHEYHBIX AJIEMEHTOB, MTO3BOJISIOIINE TPOU3BOAUTH PACUET IIEKTPOCTATUYECKOTO
MOJISI B HEOTPAHUYEHHBIX MHOTOCIIOMHBIX Cpefax: Moau(puKanus, OCHOBaHHAs Ha
UCIIOJIb30BAaHUU aCUMIITOTHYECKUX TPAHUYHBIX YCIOBHH, U UCTIOIb30BAHUE
npeoOpazoBaHuil pacu€THOM 001acTi. YUnCIEeHHO pellieHbl 3aa41 O BBIYUCICHUN
MOTEHIIMAJIA MOJISl, MOPOKIAEMOTO 3aPSKEHHBIM MPOBOASIIMM IUCKOM B JIBYX- U
TPEXCIIOMHOU cpene. Busyanusanus pe3yabTaToB IIPOBEACHHBIX BEIYMCIATEIbHbBIX
HKCIIEPUMEHTOB ObljIa OCyIIecTBIeHa ¢ nmoMolibio naketoB GMSH u getDP.

Obaacmb npumenenuss — HIEKTPOHUKA U MUKPODJIEKTPOHHUKA.



Abstract

Diploma thesis, 38 pages, 24 pictures, 9 sources, 3 attachments.

ELECTROSTATICS, ELECTRIC FIELD, MULTILAYER DOMAINS,
LAPLACE EQUATION, POISSON EQUATION, FINITE ELEMENT METHOD

Obiject of research — boundary value problems for the Laplace and Poisson
equations in multilayer domains.

Purpose — to build and implement an algorithm for calculating the
electrostatic field in a multilayered open boundary domain.

Research methods — use of the finite element method and the infinite shell
transformation method.

Result - in this thesis, the methods of solving problems for the Laplace and
Poisson equations in multilayer domain were considered: a method based on the use
of functions of a complex variable, the Greenberg method, and the finite element
method. The correctness of the work of the studied methods was verified using test
problems of various dimensions that have an analytical solution. Using the methods
listed above, the test tasks were solved. Modifications of the finite element method
have been developed that allow calculating the electrostatic field in unbounded
multilayer domain: a modification based on the use of asymptotic boundary
conditions and the use of transformations in the computational domain. The problem
of calculating the potential of the field generated by a charged conducting disk in a
two- and three-layer medium was numerically solved. Visualization of the results of
the computational experiments was carried out using the GMSH and GetDP
packages.

Using scope — electronics and microelectronics.



