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Pedepar:

1. Inceprauis npucBg4YeHa BUPIIIEHHIO aKTyabHOI HAYKOBOI IPO6IEMU PO3BUTKY TEOPETUYHUX OCHOB, METOLIB i
3aco06iB aHaJli3y i CUHTE3y IIPOCTOPOBOi CTPYKTYPH CTal[iOHAPHOTO MarHiTHOrO M0JISI TEXHIYHMX 00'€KTiB HAa OCHOBI
BUTATHyTOCHEPOifanbHUX, CPEepUYHNX, CINIIOCHYTO-C(HEepOoifaNbHUX, @ TAKOXK LWIHIPUIHUX TAPMOHIK CKaJIIPHOTO
noTeHuUiany. Y gucepTauiiiHiil po60Ti OGIPyHTOBAHO 3aCay IPAKTUYHOTO 3aCTOCYBAHHSI IPOCTOPOBOTO
rapMOHIYHOI'O aHaJIi3y MarHiTHOro 10Jis 10613y NoBepxHi TexHiyHMX 06'eKTiB (TO) 3 ypaxyBaHHSIM 0COOJIUBOCTI iX
dopmu. 1719 BUKOPUCTAHHS B IKOCTi TEOPETUYHOI OCHOBU CUHTE3Y CTPYMOBUX JIXKEPEJI MarHiTHOTO I10JIs1 OTPUMAaHO

y3arajibHeHe 300paXeHHS BEKTOPHOTO MTOTEHIiany Y BUIJISA] Or0 B3a€MO3B'SI3KY 3 BUTSITHYTO-CHEPOITATbHUMY,



c(epUYHMMU Ta CIUIIOCHYTO-ChepoinaTbHUMU rAapMOHIKaMy CKaJISIPHOTO NOTEHIialy MarHiTHOrO MOJIsL.
Po3pobsieHo MeTon eKCIIepUMEeHTAIbHOTO BU3HAYEHHS aMILIITYAHUX Koe(illieHTiB IIPOCTOPOBUX F'AapPMOHIK,
3aCHOBaHUI Ha y3arajbHEHOMY IIpeCTaBIeHHI cPepUyHUX i chepoiganbHUX TaPMOHIK MarHiTHOTO I10J1s, 7151
IIPAKTUYHOTO BU3HAYEHHS IPOCTOPOBOI CTPYKTYPH MArHiTHOTO MOJIsI MOGIN3Y IOBEPXHi TEXHIYHUX 06'€KTIB, 3
BUKOPUCTAHHSIM €JJUHOI €KCIIepUMEHTAJIbHO-METOAUYHOI 6a31. PO3p06I€HO METO]] IPAaKTUYHOTO BU3HAUYEHHS
BEJINYMH 24 aMIUIITyAHUX KoeQillieHTiB cpepruiHUX FapMOHIK MarHiTHOTO M0JIs 32 LOIIOMOT'0I0 CUCTEMU KPYTOBUX
KOHTYPHUX OOMOTOK, SIKMI1 BUKOPUCTOBY€E ITPU MaTeMaTHU4Hill 06po6Lii curHaTyp o6epTaHHs BIaCTUBICTb
3MEHILIEHHS BiJHOCHOTO BKJIaAy B BUMIPIOBaHMI MAarHiTHUM MOTIK Bill TApDMOHIK CTapIlIMX CTENEHIB MarHiTHOTO MOJIA
npu BuganenHi Big nosepxHi TO. Po3po61eHO METO]], €eKCIIEPUMEHTAIbHOTO BU3HAYE€HHS MYJIbTUIIOJIbHUX
MarHiTHUX MOMEHTIB, 3aCHOBaHUI Ha iHTerpanbHill 06po0b1li MPOXigAHUX XapaKTePUCTUK TPbOX MPOEKIiii MarHiTHOi
iHpykuii, 3a¢ikcoBaHUX [106IM3Y TEXHIYHOTO 00'€KTA, IIPY MOTO JIiHIHHOMY NlepeMilleHHi. BukoHaHo Kiacugikaniio
METO/iB i 32C06iB €KCIIEPMMEHTAIbHOrO BU3HAUYEHHS C(PEPUUHMX FaPMOHIK MarHiTHOTO 10151 TEXHIYHUX 00'€KTIB.
OG6I'PYHTOBAHO MIPUHUMIIM [106Y0BU CUCTEM J1J151 €KCIIEPUMEHTAJIbHOTO BU3HAYEHHS IIPOCTOPOBUX FrapMOHIK
MarHitHoro nosg TO. g nouyky rnapameTpiB KOHCTPYKLii HUIIiHIPUYHOTO €JIEKTPOMArHiTa 3 MaKCMMaJIbHUM
CTBOPIOBAaHMM MarHiTHUM MOMEHTOM PO3PO0JIEHO AaHAJIITUYHY MOZEJIb MAarHiTHOTO MOJIsl €JIeKTPOMArHiTy, Ha
OCHOBI LUJIIHAPUYHOTrO TAPMOHIYHOT0 aHaMi3y iHAYKTUBHOI HaMarHiyeHocTi 1oro pepomarHitTHoro ocepas. s
CTBOPEHH4 i3 33JaHOIO SIKICTIO [IPOCTOPOBOI CTPYKTYPY MarHiTHOTO 110JIS1 KBAIPYIIOJIBHOTO €JIEKTPOMArHiTy
PO3p0o6JI€eHO MeTOH, MiHiMi3allii BKJIaZiB HEKBAPYIIOJbHUX CEPEIHbO-IHTErPaIbHUX 110 AOBXMHI KOe(illieHTiB
MarHiTHOI iHAYKLii B aniepTypi, Ha OCHOBI 3HANIEHOTIO iX B3a€MO3B'A3KY 3 IapaMeTpaMy KOHCTPYKLIi 3a/1i3HOTO sipMa
i HaANPOBiAHOI CTPYMOBOI OOMOTKHY.

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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