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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOPHK: 45.03.05

Tema gucepranii:
1. PO3BUTOK METOYy BTOPUHHUX JIPKEPEJI [JI1 MOAEJIIOBAHHS I1JIOCKOTIaApaj€jIbHOT'O MAarHiTHOTO I10JIS

eHeKTpOMaFHiTHI/IX CUCTEM

2. Development of method of secondary sources for the design of plane-parallel magnetic field of the
electromagnetic systems

Pedepar:

1. IncepraniiiHa po60Ta NPUCBSYEHA PO3BUTKY METO/ly BTOPMHHUX JIKEPEJ], B YACTHUHI I0r0 YMCeIbHOI peaisdallii,
IJ11 MOJI€JIIOBAHHS TIJIOCKOIAPAJIESIbHOIO MAarHiTHOTO M0JIS1 €JIEKTPOMAarHiTHUX CUCTEM. [1J1s1 BTOPUHHUX JIKEPE
TUITy IPOCTUH map (PiKTUBHUX MarHiTHUX 3apszis 11py BuBeneHHi CJIAP BUKOPUCTOBYETbCS IPUHLIAI
6e3MepepBHOCTI MarHiTHOTO IOTOKY, 3alIMCAaHUN B iHTErpasbHill (OPMi 117151 IOBEPXOHB, 10 OXOIJIIOIOTh KOKEH
eJIEeMEHT pOo30UTTs MeXi pepoMarHiTHUX Tisl. [yi1 BTOPUHHUX JKepeJl TUITYy IIPOCTUH Lap CTPYMiB HAMarHiuyeHocCTi i
noABiHUY map (PiKTUBHUX MarHiTHUX 3apsiiB 11py BuBeneHHI CJIAP BUKOPUCTOBYETHCS 3aKOH [TOBHOTO CTPYMY,
3alMCaHui B iHTerpasbHii Gopmi 1715 3aMKHYTUX KOHTYPIB, IO OXOIIIOIOTh KOXKEH €JIEMEHT PO30UTTSI MEXI
¢depomarHiTHUX Tisl. [T06y10BaHO MaTEMATUYHY MOJIEJIb CUCTEMU NIPOTSDKHUX (PepOMArHiTHUX MPOBITHUKIB, 110

3HAxXOIAThCS B IIJIOCKONAPaseIbHOMY CUHYCOIJHOMY B 4aCi MarHiTHOMY I1OJIi, y BUTJISi CUCTEMU iIHTETPaJIbHUX



piBHsIHB. JlaHa MaTeMaTUYHA MOZEJb 3aCTOCOBHA 10 PO3PAXYHKY €JIEKTPOMArHiTHOrO nos i 3ycuiuis JIALL
O6uncioBanbHa €(PEKTUBHICT PO3PO6IEHOrO METOy TPOJEMOHCTPOBAHA HA IPUKJIA/i PO3PaXyHKY MarHiTHOrO
I10J151 €JIEKTPOMATHITy IIOCTIHHOTO CTPYMY i €JIEKTPOMAarHiTHOrO 1oJs i Tsarosoro 3ycuiuid JIAJL JlocToBipHiCTD
OJIEP>KAHUX B POOOTI PE3YJIbTATIB MiATBEPIKYEThCS MIJIIXOM OTPUMAHHS PO3B’s13aHHSI IIOCTABJIEHUX 3a/1a4 KiJIbKOMa

METOJlaMU, HasIBHICTIO aHAIITUYHOTO pO3B’ss3aHHs 115 JIAJL i ekcriepyuMeHTaJIbHUM JOCTiIKeHHIM JIALL.

2. The thesis is devoted to development of method of secondary sources, in part of his numeral realization, for the
design of plane-parallel of magnetic field of electromagnetic systems. For secondary sources such as a simple layer
of fictitious magnetic charges in the derivation of a system of linear algebraic equations (SLAE) the principle of
continuity of magnetic flux is used, written in integral form for surfaces that cover every element of the boundary
of the ferromagnetic bodies. For secondary sources such as a simple layer of magnetization currents and double
layer of fictitious magnetic charges in the derivation of SLAE Ampere’s circuital law is used, written in integral
form for closed contours, covering every element of the boundary of the ferromagnetic bodies. A mathematical
model of the system of the extended ferromagnetic conductors, located in a plane-parallel sinusoidal in time
magnetic field, in the form of a system of integral equations is built. This mathematical model is applicable to the
calculation of the electromagnetic field and the traction of a linear induction motor. The computational efficiency
of the developed SLAE method is demonstrated by the example of the magnetic field of constant current
electromagnet and the electromagnetic field and the traction of a linear induction motor estimate. The veracity of
the results obtained in solution is confirmed by obtaining the tasks in several ways, the existence of analytical

solutions for linear induction motor and experimental study of a linear induction motor.
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