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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHUX PYOPHK: 27.41.19

Tema guceprauii:
1. MaremMaTnyHe MOIETIOBAaHHS €JIEKTPOMArHiTHUX MPOIECiB B 00IACTAX 3 UKIJIIYHOIO CUMETPI€lo Ta

reOMETPUYHUMU CUHTYJIIPHOCTSIMU METOAOM R-PyHKILii

2. Mathematical modeling of electromagnetic processes for domains with a cyclical symmetry and geometric
singularities by the R-functions method

Pedepar:

1. O6'eKTOM [OCIIIPKEHHS € €JIeKTPOMarHiTHI IpoLiecH, 110 ONKUCYIOThCSl CUCTEMOIO PiBHSIHb MakcBesia B
nydepeHUianpHil GopMi. MeToio poboTH € CTBOPEHHS], OOIPYHTYBaHHS Ta IPOrpaMHa peastisallis HOBUX
e(EeKTUBHUX METO/IiB YUCEJIbHOTO aHai3y €JIEKTPOMArHiTHUX I0JIiB B 00JIACTSIX, 10 MAIOTh CUMETPIiI0 LUKIiYHOTO
THUITy Ta MICTSTh F€OMETPUYHI CUHTYISIPHOCTI. MeToilamMu JOCTiIKeHHS € MaTeMaTUYHUY anapar Teopii R-GyHknin
17151 T06Y0BU HOPMaJsli30BaHUX PiBHSHb IPaHUIlb FEOMETPUYHUX 00'eKTiB HeKIacuyHOi popmu; meton R-pyHkuiit
17151 TOOYZ,0BU [TIOBHUX CTPYKTYP PO3B'SI3Ky KpallOBUX 33/1a4; METOY MOJIiIHOMIaJIbHOI i CIyIaiiH-anpoKcuMaliii s
HaOJIVDKEHOr 0 NMOJAaHHS HEBU3HAYEHUX KOMIIOHEHT CTPYKTYP PO3B's13Ky; BapialiliHi MeToau PiTua i1 HallMeHINxX

KBajparTiB 11 MiHiMizauii QyHKIiOHaIB | BU3HAYEHHS HEBIOMUX KOe(illieHTiB CTPYKTYP PO3B'sI3KY; METOLU



anre6pu nudepeHLiNHNX KOPTEXIB J14 onepauiil audepeHLiloBaHHS; KBagpaTypHi popmyun ['aycca ais
YUCEeJIbHOTO iHTeTrPYBaHHS; METOU JIiHINHOI ayire6pu 1171 PO3B'sI3aHHS CUCTEM JIHIMHUX anreObpaiyHuX piBHSHb.
TeopeTuyHi pe3ysbTaTy POOOTUIIOJIATAIOTh B CTBOPEHHI HOBOTO METO/lY PO3B'sI3aHHS KPaloBUX 33724 B 06J1aCTSIX,
IO MAIOTh CUMETPIiI0 HUKIIYHOTO TUITY Ta MiCTSTh T€OMETPUYHI CUHTYJISIPHOCTI. [IpakTH4Hi pe3ynbTatu podoTu
IOJISITAIOTh Y CTBOPEHHI MaTeMAaTUYHOTO Ta IPOTPAMHOT0 3a0e3IeYeHHs! /11 YMCeIbHOTO JOCimKeHHs (i3nuKo-
MEXaHiYHUX I10JIiB B 00JIACTSIX, [0 MAIOTh TPAHCIIALIMHUY Ta UKIIYHUNA TUTI CUMETPIi, a TAKOK TaKHUX, 10 MICTSTh
reOMETPUYHI CUHTYJISIPHOCTI. HaykoBa HOBM3HA OTPUMaHUX Pe3yJbTaTiB [I0JISITA€ B TOMY, 1110 BIIEpLIE PO3PO0JIeHi
HOBI UM CeJIbHI METO/IU PO3B'I3aHHS KPaOBUX 33/1a4 AOCJII>)KEHHS €JIEKTPOMAarHiTHUX I10J1iB B 00JIaCTSX, 110 MAlOTh
CHMETPIIo LIUKJI{YHOTO TUILY Ta MICTATb T€OMETPUYHI CUHTYISPHOCTI. Po3pobiieHnil y po6oTi MmeToz, 1o6ynosu
HOPMaJli30BaHMX PiBHSIHb M€X r€OMETPUYHUX 00'€KTIB, 110 MAlOTh CUMETPIiI0 TPAHCJISILIIMHOIO Ta LUKJIIYHOTO TUITY
I03BOJIsSIE CKOPOTUTU YUCJIO ONOPHUX (PYHKIiHM Ta R-onepauiil y BUpasi 1151 piBHSIHb MEX, @ TAKOXK aBTOMaTU3yBaTU
npouec no6ygoBY HOPMasli3oBaHUX PiBHSHb MEX 3a3HAaYEHUX T€OMETPUYHUX 00'€KTIB i IpoBOAUTU
GaraToBapiaHTHUI 00YUCIIOBAIbHUI €KCIIEPUMEHT IIPUKOMII FOTEPHOMY MOJEJIIOBaHHI pi3HUX (i3UKO-MeXaHiYHUX
I0J1iB 1J1s1 06JIacTeH, 1110 MAlOTh CUMETPil0. Pe3ysibTaTy HAayKOBUX JOCJIIIKEHb BIIPOBA/IKEHI Y HaBYaJIbHUI [TPOLieC
B XapKiBCbKOMY HalliOHaJILHOMY yHiBepcuTeTi iM. B.H. Kapasina ripu BukjiagaHsi Kypcis ekuii. [lnanyerscs
BIIPOBAI)KEHHS 17151 TPOBEIEHHS PUKJIATHUX NOCiIKEeHb B I[HCTUTYTI NPUKIagHOI MaTeMaTUKY i MexaHiku HAH
Ykpainu (M. JoHeusk), IncTuTyTi enexkrpopunamiku HAH Ykpainu (M. KuiB), IncTuTyTi npo6sem minHocTti HAH
Ykpainu (M. KuiB), IncTuTyTi TexHiyHoi Mexaniku HAH Ykpainu (M. JHinponeTpoBchK), IHcTuTyTi Mexaniku iMm. C.II.
Tumomenka HAH Ykpainu (M. KuiB) Ta iH. Pe3ysnbTaTu gocCiisKeHb MOXKYTb OyTH BUKOPUCTaHI Ha IPAKTULi [1pU
KOMIT'IOTEPHOMY MOJI€JII0BaHHI Pi3HUX (Pi3NKO-MexaHIYHUX ITPOLIECiB y eJleMeHTax puOopiB Ta NPUCTPOIB, 10
MalOTh TEOMETPUYHY CUMETPII0 TPAHCIIALHOTO 260 LMKIIIYHOIO TUIY Ta MiCTSITh TEOMETPUYHI OCOOIUBOCTI,

HANPUKIIAL, Y pafioTexHilli, aBia Ta MalIMHOOYAyBaHHi, Oy1iBHUITBI Ta iH.

2. The object of research is electromagnetic processes, which are described by the Maxwell equations in
differential form. The purpose of work is development, proving and program realization of new effective methods
for numerical analysis of electromagnetic fields in domain possessing a cyclical symmetry and containing
geometric singularities. Methods of researches are mathematical tools of the R-functions theory for building
normalized boundary equations of geometric objects with non-classical form; the R-functions method for building
completeness structure of solutions for boundary value problems; polynomial and spline-approximation methods
for approaching undefined components of structure of solutions; variation methods of Ritz and least square for
functional minimization and determination of unknown coefficients of structure of solutions; methods of
differential corteges algebra for differentiation; Gauss quadrature formulas for numerical integrations; linear
algebra methods for solution systems of linear algebraic equations. Theoretical results of work are development
new methods for boundary value problems solution in domains possessing a cyclical symmetry and containing
geometric singularities. Practical results of work are elaborating mathematical and program tools for numerical
investigation of physical-mechanical fields in domains possessing a translation or cyclical symmetry and
containing geometric singularities. Scientific newness of developed results is for the first time new methods for
solution boundary value problems of electromagnetic fields investigation in domain possessing cyclical symmetry
and containing geometric singularities. Method for building of normalized boundary equations for geometric
objects with translation and cyclical symmetry elaborated in the work allows to decrease number of base functions
and R-operations for expressions of boundary equations, and also to automatize of process for building normalized
boundary equations indicated geometric objects and to conduct multivariants numerical experiments for
computer modelling of different physical-mechanical fields for symmetry domains. Results of scientific researches
are implemented in training process Kharkiv national university named V.N.Karazin at the reading of lection
courses. The implementation is planning for conducting of applied investigations in Institute of apply mathematics
and mechanics of Ukrainian NAS (Donetsk), Institute of electrodynamics of Ukrainian NAS (Kiev), Institute of
strength problem of Ukrainian NAS (Kiev), Institute of technical mechanics of Ukrainian NAS (Dnipropetrovs'k),
Institute of mechanics named S.P.Timoshenko of Ukrainian NAS (Kiev) and other. Results of investigations can be
used at the practice for computer modelling different physical-mechanical processes in elements and equipments



possessing geometric symmetry of translation and cyclical type and containing geometric singularities, for
example, in radio engineering, aircraft building, machinery, building and other.
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