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Ykpainu

Kopg 3a €IPIIOY: 05460798

Micuesnaxo,szeHHﬂ: 14027, Ykpaina, YepHiris-27, pys.IlleBueHka, 95

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH | HayKy YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHYHHUX PYOpPHK: 45.03.05

Tema guceprauii:
1. Po3BuTOK Teopii noBepxHeBoro edekTy B pepoMarHiTHUx Tizax Ha 6a3i BKb-meTony Ta piBHaHHS Pikkari

2. Development to theory of skin-effect in ferromagnetic bodies on base of WKB-method and Riccati equation

Pedepar:

1. O6’exT mocmimxeHHs: (pepOMAarHiTHi Tizia Ta €JIeKTPOMAarHiTHi 10J1s1 B HUX. MeTa po60TH: NOAAIBIINI PO3BUTOK
Teopii Ta METOIiB PO3PaxyHKY IOBEPXHEBOro e(peKTy Y (epOMarHiTHUX TijlaX LJISIXOM CTBOPEHHS HOBOTO METOLY
PO3paxyHKy Koe(illieHTiB IOBEpXHEBOI0 iMIiesjlaHCcy. MeTony JOCiIKeHHS: HAyKOBi I10JI0>KEeHHS Teopii
€JIEKTPOMarHiTHOrO 10J1s, @ TAKOX Pi3Hi METOIM PO3B'sI3aHHs AudepeHiaNbHUX PiBHAHD Ta ix cucteM. TeopeTuuHi
Ta [IPaKTU4YHI pPe3yJIbTaTU i HOBM3HA: OTPUMAHO HOBY YHiBEPCAJIbHY allPOKCUMALIiI0 MOZYJIS Ta apIYMEHTY
abCoOJIIOTHOI HeJTiHINHOI KOMIIJIEKCHOI MarHiTHOI TPOHMKHOCTI KOHCTPYKIIMHUX CTajel 110 Nepilii rapMOHillj;
OTPMMAaHO HOBY YHiBE€PCaJIbHY allpOKCUMAalLil0 KpUBUX HAMArHi4yBaHHS €JIEKTPOTEXHIYHUX CTaJIEN; CTBOPEHO HOBY
METOJIMKY PO3PaxyHKy Koe@illieHTiB IOBEPXHEBOrO iMIIEJaHCY Ta MMTOMUX BTPAT B HEJIHINHOMY (PepOMarHiTHOMy
cepeoBulIli; Biepile po3podIeHO METOIMKY PO3PaxyHKy KoedillieHTiB MOBEPXHEBOro iMIlelaHCy NPy MiABUILEHNX

4aCTOTax 3 ypaxyBaHHSM HEJIIHIMHOCTI MarHiTHUX XapaKTePUCTUK CEPENOBUILA; BIIEpIIE [IOKA3aHO, IO B



MAarHiTOM'IKMX MaTepiazax Ha BUCOKUX 4aCTOTax Koe(illieHT 30i/blIeHHs aKTUBHOI CKJIaZl0BOI TOBEPXHEBOTO
iMIleaHCy NpsSIMye 4O MaKCUMaJIbHOTO 3HaYeHHs 1,8856; po3pobiieHa MeToguKa po3paxyHKy KoedillieHTiB
IIOBEPXHEBOTO iMIIE€JIJaHCY i MTUTOMUX BTPAT B HEJIiHIHOMY (pepOMarHiTHOMY CepeloBHUIIli 3HAXOAUTb 3aCTOCYBAHHS
17151 PO3PaxyHKy BTPaT B MAaCUMBHUX CTaJIeBUX KOHCTPYKIIiSIX, 110 3HAXOISThCS B 30Hi [1ii 3MiHHOTO MarHiTHOTO MOJIS.
CrymiHb yIPOBaAKEHHA: BUKOPUCTOBYIOTHCS B IHCTUTYTI esleKTpo3BapioBaHHs iM. €.0. [latona HAHY, M. Kuis, B
HapyasbHOMY npoueci YITY, m. YepHiriB Ta peKOMEeH0BaHi 10 BUKOPUCTAHHS B [HCTUTYTI €JI€KTPOIMHAMIKU
HAHY, m. Kuis. Cpepa BUKOPUCTaHHS: aHAJliITUYHE JAOCJiIPKEHHS IOBEPXHEBOrO e(eKTy; PO3PaxyHOK BTPAT, L0

BUHUKAIOTh B CTAJIEBUX KOHCTPYKLiSIX I1if] i€10 3MiHHOT'O MarHiTHOTO I10JIST; TEXHOJIOTII iHIYKUiMHOIO HArpiBy.

2. Object of research: ferromagnetic bodies and electromagnetic fields in them. The purpose of research: further
development of the theory and methods for calculating the skin effect in ferromagnetic bodies by creating a new
method of calculation of surface impedance. Methods of research: scientific aspects of the theory of
electromagnetic fields, as well as various methods for solving differential equations and their systems. Theoretical
and practical results: obtain a new universal approximation of the module and argument of absolute non-linear
complex permeability of structural steel for the first harmonic; obtain a new universal approximation of the
magnetization curves of electrical steel; a new methodology of calculation of surface impedance and specific losses
in nonlinear ferromagnetic; first developed a methodology of calculation of surface impedance at high frequencies,
taking into account the nonlinear magnetic characteristics of the medium; first showed that in magnetic materials
at high frequencies the enlargement of the active component of the surface impedance tends to the maximum
value of 1,8856; developed methodology of calculation of surface impedance and specific losses in nonlinear
ferromagnetic medium is used to calculate the losses in the massive steel structures that are within range of an
alternating magnetic field. Degree of introduction: are used in the Institute of electric welding NAS of Ukraine, in
the educational process in the CSTU and are recommended for use in the Institute of electrodynamics NAS of
Ukraine. Sphere of use: analytical study of skin-effect; calculation of losses arising in steel structures under the
action of an alternating magnetic field; induction heating technology.
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