O6J1ikoBa kKapTka HIJIKP

Jep>kaBHu#H 06J1ikoBHI HoMep: 0216U002001
Jep>kaBHuUMH peecTpaniiinuii Homep: 0110U007341

Bigkpura

Iara peecrpamnii: 14-01-2016

1. ETaniy BUKOHAHHS

Homep eTtamy: 1

Hassa eramy: PO3BUTOK YlCEIbHUX METO/IB MOJIEJIIOBAHHSI €/IEKTPOMAarHiTHOTO IOJIsl TEXHIYHUX 00'€KTIB
ITowaTok erany: 01-2011

3akiHueHHs eTamy: 12-2015

Bup, 3BiTHOTO ZOKyMeHTa: OCTaTOYHUH 3BiT

2. BukoHaBeup

HasBa oprasisanii: [lep>kaBHa ycTaHOBa "THCTUTYT TeXHIYHUX Mpo6siem marHetusmy HAH Ykpainu"
Kog, €IPIIOY /ITIH: 00216881

IlizgnopsakoBaHicTk: HanioHanbHa akaieMis HayK YKpaiHu

Agnpeca: 61106, M. XapkiB, ByJ. [HmycTpianbHa, 19, a/c 72

Tenedon: (0572) 99-21-62

E-mail: ntcmto@nas.gov.ua

WWW: www.itpm.org.ua

3. Bnacuuk peayabtatiB HIJKP (mpoayKiii)

Hassa oprani3saii: [lep>kaBHa ycTaHOBa "IHCTUTYT TeXHIYHMX ITpo6sieM Marnetusmy HanioHanbHoI akagemii Hayk Ykpainu"
Kog, €IPIIOY /ITIH: 00216881

Appeca: Bys1. [nnycrpianbHa, 19, M. Xapkis, XapkiBcbkuil p-H., XapkiBcbKka 00i1., 61106, YkpaiHa

IliznopsakoBaHicTe: [Ipe3uzis HalioHAMBHOI akagemil HayK Ykpainu

Tenedon: 380572992162

E-mail: office.ntcmto@nas.gov.ua

WWW: http: / /itpm.org.ua

4. JI>kepeJia Ta HanpsiMu piHaHCYBaHHSA

IligcTaBa aJ1s1 IpoBeAeHHs POOIT: 34 - IOroBip (3aMOBJIEHHS) 3 LIEHTPAJIbHUM OPraHOM BUKOHABYOI BJIaIM, aKaleMi€lo HayK

(ro;IOBHMMU PO3IIOPSIAHUKAMY OIOIPKETHUX KOIITiB Ha TpoBeaeHHst HIIJIKP)
KIIKBK: 6541030

Hamnpsm ¢inancyBanus: 2.1 - pyHIaMeHTaNbHi TOCTiIKEHHS

J>kepesa piHaHCYBaHHS



IkepeJio diHaHcyBaHHS: 7713 - KOWITHU IEePKOIOIKETY

dakTuunnii 06csr pinaHcyBaHHs 3a 3BiTHMIH eTanm: 2804.4 TUC. TpH.
5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

P0O3BUTOK YMCENTBHUX METO/IiB MOJIETIOBAHHS €JIEKTPOMATHITHOTO MOJISI TEXHIYHUX 00'€KTIB

Haspa po6oTH (aHrJ1)

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

Pedepar (yxp)

O6'eKT NOCHIIPKEHHS - MaTEMATUYHi Ta (Qi3n4Hi MOZEJi 30BHIIIHBOTO €JIEKTPOMArHiTHOTO IOJIsl TEXHIYHOro 06'eKTa. [IpoBeneHo
OTJISifL, iCHYIOYMX MAaT€MAaTUYHUX MOJEJIEN, O 3aCTOCOBYIOTHCS [JIsl ONUCY €JEKTPOMArHiTHOTO MOJI TEXHIYHUX 06'eKTiB (EMII
TpaauLifHi yucesnbHi merogu mopesoBanHs EMII TO Ha OCHOBI MeTOHy KiHLEBUX pi3HULb, METOHY CKiHUEHHUX €JIEMEHTIB,
6€3CiTKOBUX METOZIB i, HacaMnepen, MeTony ¢pyHIaMeHTanbHUX pimeHb (MOP). PosrasHyTo 3actocyBanHg MOP nys BupimeHHs
piBHsHb Jlanmaca i [TyaccoHa B JBOBUMipHUX i TPUBUMIipHUX 067acTsX CKIaAHOI ¢popmu. Po3srisiHyTo 3actocyBaHHsS MOP nis
PO3B'sI3aHHS 0OEepHEHMX 3afay, BKJIIOYAlOUM OOGEepHeHi 3afadi MarHiTOCTaTHUKY, MOB'S3aHi 3 MPO6JIEeMOI0 CTBOPEHHS 33[aHOro
MarHiTHOTO I1oJis B 33/laHOMY 06'eMi pocTopy. JocrifkeHo 3actocyBaHHss MOP o okpeMux 3a/iay eJIeKTPOMHAMIKU: CUCTEMU
PiBHSIHb MarHiTHOI TifpOJVMHaMIKU HECTUCJIMBOI PiIMHU, €JEKTPOMArHiTHUX IPOLECIB y XBUJIEBOJAX i PE30HATopax, A0 3ajadi
PO3PaxyHKy pO3CilOBaHHSI KOPOTKUX €JIeKTPOMAarHiTHUX IMIyJbCiB TNPOBIIHAM TiIOM. 3alpolOHOBAaHO METOJ, OOpOOKHU
pe3yJbTaTiB BUMIPIOBaHb IapaMeTpiB 30BHIIHLOrO MarHiTHOro mnoss TO, mo [103BOJIS€ 3 BUCOKOK TOYHICTIO BiJJHOBJIIOBATU
PO3IMOJiN MarHiTHOro 1oJjsi B Qi3MYHO HENOCTYITHOIO [Jisi BUMIPIOBaHb O0GJIACTi MIPOCTOPY HABKOJIO TEXHIYHOro 06'eKkTy. JlaHOo

peKoMeHaalii o0 IPUHIUITB MOJIEe/IIOBaHHS €JIEKTPOMATrHITHOTO I0JIsl TEXHIYHUX 06'eKTiB HAa 0CHOBI MOP.
Pedepar (aHr1)

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 MFS 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.

Inpexc YIK: 519.713;519.711:53, 518.12:621.3.013

Kozu temarnynux pyopuk HTI: 28.17.23
6. HaykoBo-TexHiyHa npoaykuis (HTII)

HTII 1

HasBa npoaykuii (ykp): MeTos 06po6Ky pe3ysbTaTiB BUMIpIOBaHb TapaMeTPiB 30BHIIIHBOTO MArHiTHOTO MOJISt TEXHIYHOTO 06'€KTY



Hassa npoaykuii (anru): A method for processing the results of measurements of the parameters of an external magnetic field
is proposed.

OuiKyBaHi pe3yJIbTaTH:
I'anyss 3acrocyBaHHs: 73.10.2 - JloCiIpKEHHS i pO3POOKU B Trajlysi TEXHIYHMX HayK

Onuc npozykuii (ykp): MeToq 06po6Ky pe3ysbTaTiB BUMipIOBaHb MapaMeTpPiB 30BHIIIHbOTO MarHiTHOTO I0JIS1 TEXHIYHOTO 006'€KTY
JIO3BOJISIE 3 BUCOKOIO TOYHICTIO BiTHOBJIIOBATY PO3IOLJI MArHiTHOTO 10JIsl B Pi3MYHO HEJIOCTYIHOIO [I7Is1 BUMipIOBaHb 00J1aCTi
IIPOCTOPY HAaBKOJIO TEXHIYHOTO 06'€KTY, HaZlaHi peKOMeH iallil I[0/10 IPUHIMIIB MO/IEIIOBAaHHS €JIEKTPOMArHiTHOTO MOJIs

TEXHIYHMX 00'€KTIB HAa OCHOBI METOY PYHIAMEHTAJIbHUX PillleHb.

ConianbHO-eKOHOMiIYHa cipsimoBaHicTs HTII:

Cragis 3aBepmenocti HTII: 3git o HIJKP

Bnposazyxkennsa HTII: He BiipoBamkeHO

Crpoxu BrpoBag KeHHs: He BCTaHOBJIEHO

Bupo6nuk npogykuii: 1Y "ITTIM HAH Ykpainu"

Cro>KuBavi MpoAyKuii: YCTaHOBH, SIKi pO3PO06JISIOTh METOAM i 32CO0M JiarHOCTUKY Ta MOHITOPUHIY €Heproo6yagHaHHs
IepcnekTuBHI pUHKHU: YKpaiHa, €8pona, CIIA

IpaBa iHTeJIEKTYa/IbHOI BJIACHOCTI: 32 J0OTOBOpaMU

®opmu Ta ymoBH nepepaui npozykuii: CriiibHi HIJIKP
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