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Pedepar:

1. Incepralist NpUCBsY€HA BUPILIEHHIO aKTyaJlbHOI HAyKOBOi IIPOOJIEMHU PO3BUTKY TEOPETUYHUX OCHOB, METOIIB i
3aco6iB aHai3y i CHHTE3y IPOCTOPOBOi CTPYKTYPH CTAL[iOHAPHOTO MarHiTHOTO IOJISI TEXHIYHUX 06'€KTiB HA OCHOBI
BUTSTHYTOChEPOifanbHUX, CHOEPUYHUX, CITIOCHYTO-CHEPOilabHUX, @ TAKOXK LUIiHIPUYHUX FaPMOHIK CKaJIsIPHOTO
noTeHjany. Y IucepTaliiiniil poboTi 06IpyHTOBAHO 3aCaid IPAKTUYHOTO 3aCTOCYBAaHHS IPOCTOPOBOTO
rapMOHIYHOTO aHaJIi3y MarHiTHOrO 10JIs 0613y NOBEPXHi TexHiYHMX 06'eKTiB (TO) 3 ypaxyBaHHIM O0COOJIMBOCTI iX
¢dopmu. 1711 BUKOPUCTAHHS B SIKOCTi TEOPETUYHOI OCHOBU CUHTE3Y CTPYMOBHUX JPKEPEJl MarHiTHOTO 10JIs1 OTPUMaHO
y3arajbHEeHe 300paK€HHsI BEKTOPHOTIO [TOTEHIialy y BUTJISAIi IOr0 B3a€MO3B'13KY 3 BUTATHYTO-CHEPOilaTbHUMU,
c(pepUYHMMHU Ta CIUIIOCHYTO-C(pepOoifaIbHUMU rapMOHIKaMHU CKaJISPHOTO NOTEHIially MarHiTHOTO MOJISL.
Po3po6s1eHO METO, €KCIIEPUMEHTAILHOTO BU3HAUYEHHS aMILTITyJHUX KoeillieHTiB IPOCTOPOBUX FAPMOHIK,

3aCHOBAHUI Ha y3arajbHEHOMY IIpeCcTaBIeHHi chepuyHUX i cdhepoigaabHUX TapMOHIK MarHiTHOTO I10J1s, [JIs1



IIPAKTUYHOTO BU3HAYEHHS IPOCTOPOBOI CTPYKTYPH MArHiTHOTO MOJIsSl MOGIN3Y IOBEPXHi TEXHIYHUX 06'€KTIB, 3
BUKOPUCTAHHSAM €JJMHOI €KCIIEPUMEHTAJIbHO-METOAUYHOI 6a31. PO3p061€HO METO]] NPAKTUYHOTO BU3HAUYEHHS
BEJINYMH 24 aMIUIITyAHUX KoeQillieHTiB cpepUYHUX FapMOHIK MarHiTHOTO M0JIsI 32 LOIIOMOT'0I0 CUCTEMU KPYTOBUX
KOHTYPHUX OOMOTOK, SIKMI1 BUKOPUCTOBY€E ITPU MaTeMaTHU4Hill 06po6Lii cUrHaTyp 06epTaHHS BIaCTUBICTh
3MEHILEHHS BiJHOCHOTO BKJIaZy B BUMIPIOBaHMII MarHiTHUM MOTIK Bil TaApDMOHIK CTapIIMX CTENEHIB MarHiTHOTO M0JIA
npu BuganenHi Big nosepxHi TO. Po3po61eHO METO], €eKCIIEPUMEHTAIbHOTO BU3HAYE€HHS MYJIbTUIIOJIbHUX
MarHiTHMX MOMEHTIB, 3aCHOBaHMI Ha iHTerpabHiil 06po6Li IPOXigAHMX XapaKTepUCTUK TPbOX NMPOEKIill MarHiTHOI
iHpyKuii, 3a¢ikcoBaHMX MO6IN3Y TEXHIYHOTO 00'€KTA, IIPY MOTO JIiHIHHOMY NlepeMilleHHi. BukoHaHo Kinacu@ikaio
METO/IB i 3aC06iB eKCITepUMEHTAIbHOTO BU3HAYEHHS C(PePUYHNX TAPMOHIK MAarHiTHOTO IOJISE TEXHIYHUX 06 '€KTIB.
OG6I'PYHTOBAHO IIPUHLUUIIN [T0OYOBY CUCTEM J1JI1 EKCIIEPUMEHTAIbHOTO BUBHAYEHHS IPOCTOPOBUX FAPMOHIK
MarHitHoro nosd TO. [y nouyky rnapameTpiB KOHCTPYKLii HUIiHIPUYHOTO €JIEKTPOMArHiTa 3 MaKCMMaJIbHUM
CTBOPIOBAaHMM MarHiTHUM MOMEHTOM PO3PO0JIEHO aHAJIITUYHY MOZEJ b MAarHiTHOTO MO0JIsl €JIEKTPOMArHiTy, Ha
OCHOBI LMJIIHAPUYHOTrO TapMOHIYHOT0 aHai3y iHAYKTUBHOI HaMarHiueHocTi fioro pepomartitHoro oceps. s
CTBOPEHHS i3 337JaHOI0 SIKICTIO TPOCTOPOBOi CTPYKTYPU MarHiTHOTO 10JIs1 KBaAPYIIOJbHOTO €J1eKTPOMAarHiTy
pO3po6JsIeHO MeTOo, MiHiMizallii BKJIa/liB HEKBAJPYIOJIbHUX CEPeIHbO-IHTErPAIbHUX 10 JOBXUHI Koe]illieHTiB
MAarHiTHOI iHAyKLii B anlepTypi, Ha OCHOBI 3HANIEHOTO iX B3a€MO3B'A3Ky 3 IapaMeTPaMy KOHCTPYKLi 3a/1i3HOTO sipMa
i HaANPOBiAHOI CTPYMOBOI OOMOTKH.

2. The dissertation is devoted to solve the actual scientific problem of the development of theoretical bases,
analysis and synthesis methods and means of the spatial structure of the stationary magnetic field of technical
objects on the basis scalar potential’'s of elongated spheroidal, spherical, flattened-spheroidal, and cylindrical
harmonics. In the thesis substantiated practical application principles of spatial harmonic analysis of the magnetic
field near the technical objects (TO) surface, taking into account their forms peculiarities. To use as a theoretical
basis for the synthesis of magnetic fields current sources, the generalized vector’s potential representation is
obtained in the form of its interrelation with elongated-spheroidal, spherical and oblatespheroidal harmonics of
the scalar potential of the magnetic field. The experimental determination method of amplitude coefficients of
spatial harmonics, based on the generalized representation of spherical and spheroidal harmonics of the magnetic
field, is developed for practical determination of the spatial structure of the magnetic field near the surface of
technical objects, using a single experimental-methodical basis. The method for practical determination of the
values of the 24 amplitude coefficients of spherical harmonics of a magnetic field by means of a system of circular
contour windings using, in the mathematical processing of rotational signatures, the property of reducing the
relative contribution to the measured magnetic flux from the harmonics of the higher power magnetic field when
moving away from the surface of TO is developed. The method of experimental determination of multipole
magnetic moments, based on integral processing of pass-through characteristics of three magnetics induction
projections, fixed near the technical object, with its linear displacement, is developed. The classification of
methods and means of experimental spherical harmonic’s determination of technical object’s magnetic field is
fulfilled. The principles of system’s construction for experimental determination of spatial harmonics of magnetic
field TO are substantiated. An analytical electromagnet’s model of the magnetic field, based on a cylindrical
harmonic analysis of the inductive magnetization of its ferromagnetic core, was developed to find cylindrical
electromagnet’s parameters with a maximum-created magnetic moment. To create a quadrupole electromagnet
with the given quality of the magnetics field spatial structure, a method for minimizing the contributions of
nonquadrupture intermediate-integral lengths of the magnetic induction coefficients in the aperture, based on
their found relationship with the parameters of the floors yarn construction and the superconducting current
winding, was developed.
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