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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

P03BUTOK YnCEIbHUX METOMiB MOJEJIIOBAHHS €JIEKTPOMArHiTHOTO IMOJIs1 TEXHIYHUX 00'eKTiB

Ha3sBa po6oTH aHIJIilICbKOIO:

The development of numeral methods for modelling the electromagnetic field of technical objects

PedepaT ykpaiHCbKOIO:

O06'eKT BOCHII)KeHHS - MaTeMaTUYHi Ta Qi3u4Hi MOJieJli 30BHIIIHBOTO €JIeKTPOMAarHiTHOTO TOJIs1 TEXHIYHOTO 00'eKTa.
[IpoBeneHO oIy iCHyI0UMX MaTeMAaTUYHUX MOJEJIEN, [0 3aCTOCOBYIOTLCS [1J151 OTIUCY €JIEKTPOMArHiTHOTO MOJIs
TexHiyHuX 06'ekTiB (EMII TO), a TakoX HaBeJleHa [TOBHA cHMCTeMa piBHSIHb MakcBesia i ii cripoueHHs,
BUKOpUCTOBYBaHi ipu onuci TO. Po3rianyTo Tpaguuingi yucesnpHi metogu mogenoBadHsg EMIT TO Ha 0cHOBI
METO[ly KiHI[€BUX Pi3HUIb, METOAY CKiHUEHHUX €JIEMEHTIB, 6€3CiTKOBUX METO/IB i, HacamIiepen, MeTOny
dynnamenTtanpHux pimeHs (MOP). Posrisinyto 3actocyBanHss MOP nyis BupimeHHs piBHsaHb Jlansaca i [Tyaccona B
IBOBMMIPHUX i TPUBUMIPHUX 006J1aCTAX CKIaAHOI popMu. PosrysinyTo 3actocyBaHHs MOP 1151 po3B'si3aHHs
00epHeHMX 3a/1a4, BKII0Yal0uu 00EpHEHi 337ja4i MarHiTOCTAaTUKY, NTOB's13aHi 3 TPO6JIEMOIO CTBOPEHHS 3a1aHOTO
MAarHiTHOTO T0JIsl B 33IaHOMYy 00'emi mpoctopy. Jlocaimkeno 3actocyBanHst MOP 1o okpeMux 3agay
€JIEKTPOAVHAMIKU: CUCTEMU PiBHSIHb MATHITHOI TiApOAYHAMIKU HECTUCIIUBOI PilUHY, €JIEKTPOMArHiTHUX IIPOLIECIB
y XBUJIEBOJAX 1 pe30HATOpax, A0 3a4a4i PO3PaxyHKy PO3CilOBaHHS KOPOTKUX €JIEKTPOMArHiTHUX iMITyJIbCiB
IIPOBiAHUM TiZIOM. 3aIIPONIOHOBAHO METOH, 0OPOOKM pe3ysbTaTiB BUMIPIOBaHb IIaPAMETPIB 30BHIIHBOTO MAarHiTHOTO
nosist TO, 110 103BOJIsIE 3 BUCOKOIO TOYHICTIO BiTHOBJIIOBATH PO3IIOLi MarHiTHOrO 1oJist B Pi3MYHO HEJIOCTYITHOIO
L7151 BUMIPIOBaHb 00J1aCTi IPOCTOPY HABKOJIO TEXHIYHOTO 00'eKTy. [JaHO pekoMeH il 11040 NPUHIUIIIB

MOJIEJIIOBAaHHS €JIEKTPOMATHITHOTO TOJISl TEXHIYHUX 006'eKTiB HA 0cHOBI MOP.

Pedepar aHIJIiHCBKOIO:

The object of the study is mathematical and physical models of the external electromagnetic field of the technical
object. The review of existing mathematical models which are used to describe the electromagnetic field of
technical objects was performed. The complete system of Maxwell's equations is shown and simplified. The
traditional numerical methods on the basis of the finite difference method (FDM), the finite element method (FEM)
for simulation of electromagnetic fields are considered. The meshless methods including the method of
fundamental solutions are also considered. The application of the MFS for solving the Laplace and Poisson
equations in two-dimensional and three-dimensional fields of complex shape is considered. The application of the
MEFS for solving the inverse problems, including inverse magnetostatic problem related to the problem of creating
a predetermined magnetic field in a given volume of space is studied. We investigated the use of the MFS for
solving several problems of electrodynamics: the system of equations of magnetic hydrodynamics of an
incompressible fluid, electromagnetic processes in waveguides and cavities, to the problem of calculating the
dispersion of short electromagnetic pulses of the conductive body. A method for processing the results of
measurements of the parameters of an external magnetic field is proposed. The method permits to restore the
magnetic field distribution in a physically inaccessible to measurement region of space around a technical object
with high accuracy. Recommendations on the principles of simulation of the electromagnetic field of technical
objects on the basis of MFS is formulated.
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Hassa HTII aHr/1ificbKOI0: A method for processing the results of measurements of the parameters of an

external magnetic field is proposed.
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