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In recent years, the interest of scientists in the theoretical and experimental
study of nonlinear phenomena in a magnetic medium has increased considerably.
This interest is mainly explained by the fact that magnetic crystals are widely used
in all fields of science. For example, for the creation of nonlinear data processing
and transmission devices in telecommunication systems, laser systems, nonlinear
transmission lines, optical switches and communication lines.

One of the directions that have played an important role in the theoretical
study of other nonlinear wave processes is the theory of solitons. Solitons in magnets
are spatially localized magnetic moment waves and are considered theoretically as
particular solutions of the Landau-Lifshitz, Heisenberg, and nonlinear Schrédinger
equations that satisfy certain boundary conditions. To describe physical phenomena,
it is necessary to know the exact form of these solutions. However, these equations
are very complex; therefore, exact soliton solutions can be obtained only in
exceptional cases for simple models of magnetically controlled media. One-
dimensional nonlinear equations are well studied. In materials with complex
magnetic anisotropy (for example, biaxial), on the contrary, solitons have been
insufficiently studied until recently even under one-dimensional conditions. A
detailed analysis for a light flat magnet has also not been carried out, although this
is of particular interest in connection with recent intensive experimental studies of
solitons.

In her dissertation work, G. Bekova devotes herself to theoretical studies of
nonlinear differential equations, such as the generalized equations of the Heisenberg
ferromagnet, the Konno-Onno equation, the Hirota-Maxwell-Bloch system,
describing wave processes in ferromagnets, based on the theory of solitons. It is
proved that the FG equation admits an integrable generalization with self-consistent
sources - the M-XIV equation by constructing its Lax pair, it is also shown that the
M-XIV equation is equivalent to the M-XXXII equation. A relationship between the
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M-LXXIII equation and the complex short pulse equation has been established. It 1s
also shown that they are geometrically and gauge equivalent to each other. Alone-
soliton solution is found, and new one- and two-soliton solutions of nonlinear
Schrodinger equations with various self-consistent potentials are constructed and
studied. Conservation laws for the nonlinear Schradinger equation are found.

The results obtained are presented as a publication to the scientific community
and more than 100 article citations show that the results are valuable in the field of
theoretical physics and accepted by an international audience.

In view of the above, I consider that work of Bekova G.T. meets the
requirements for a doctoral thesis in terms of the level of results obtained in the
dissertation work and that G. Bekova herself deserves the doctoral degree (PhD) in
the specialty “6D060400-Physics”.
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i1 A3BIK
[epeBoa ¢ aHrIMHCKOro A3bIKa Ha PYCCKHH A
Jlorotun
Konnemx Hayk u MaTeMaTuku

OT3bIB
Ha inccepraunonnyio paboty Bekosoii lyaganbl Tan6aiiKpI3bl
«Hccnenosanue HEIHHEHHBIX COMMTOHHBIX MopeIeil ¢heppoMarHeTHKOB»,
MPCACTABJICHHYIO Ha COMCKaHue cTeneny pokropa ¢usnocopuu (PhD) no
CneunanbHocT «6D060400-Du3nkar

B nocnennue rome snauntensuo BO3pOC HHTEPEC YUEHBIX K TEOPETHYECKOMY

H SKCIICPUMEHTATbHOMY H3YY€HUIO HENUHEWHBIX ABNEHHWH B MarHUTHOM cpeac.
OTOT HHTEPEC MOXKHO OGBICHHUTE NpeXxJe BCEro TeM, YTO MarHUTHbIE KPHCTAILIIBI
LIMPOKO HCHONB3YIOTCS BO BCEX OBNACTSIX Haykd. Hanpumep, nns co3paHus
HEJNMHEHHBIX YCTpPOHCTB o0paboTtku U nepenayq JIaHHBIX B
TCIICKOMMYHHUKALIMOHHBIX CHCTEMaX, B JIa3epHBIX CHCTEMaXx, HEJIMHEMHBIX JTUHUIX
NEpENIain, ONTHIECKUX NEPEeKIIOYATENIX U IMHHSX CBA3ML.

OnmuuM M3 Hanpaenenwui, ChIIPaBUIMX BaXXHYIO PONb B TEOPETHYECKOM
U3Y9CHUH JpPYIMX HENUHEHHBIX BOJIHOBEIX NIPOLIECCOB,

SIBJISIETCA  TEOPHs
COMUTOHOB. COJIMTOHEI B MarHeTHKax NPEACTaBIAIOT co0oif

JIOKaJTU30BaHHBIE B
NPOCTPAHCTBE BOJHBI MAarHUTHOI'O MOMEHTa U TCOPETHUYECKH pacCMaTpHUBarOTCS KaK

H4aCTHBIC pelUeHUs ypaBHeHu# Jlanpay-Jludmuna, I'efisen6epra, HenuueMHEX
ypasHeHui lllpenuurepa, ynoBneTBOpsoLIHe ONPEACNICHHbIM IPaHUYHBIM
ycnoBusM. JIjig onucaHus GU3UYECKUX ABJICHHI HeoOXOMMMO 3HATH TOYHE ] BU]
3THX peweHui. OOHAKO 3TH YpaBHEHHS OYEHb CIIOXXHBI, MO3TOMY TOYHBIE
COJTUTOHHBIE PELUIECHHUS MOTYT OBITh MOMYYEHBI TUIIE B HCKIIIOYUTENBHBIX ClTyyasx
ANSL IPOCTBIX MOJENEH MarHMTOPEryJIHpYeMBIX Cpen. OnnomepHsie HeNHHEeHHbIe
YpaBHEHHs XOpolIO HU3ydeHbl. B MaTeépHallaX CcoO CIOXHOI MarHUTHOI
HU30TpONHUeH (HampuMep, JABYXOCHBIX), HANPOTHB, CONMTOHBI 1o HeIlaBHero
BDEMEHH OBUIM HEOOCTATOYHO H3YYEHBl [aXe B OAHOMEPHBIX  yCNOBHsX,
Honpo6Horo ananusa Ajist TErKOro MIOCKOrO MAarHETHKA Takye HE TipoBoAMIIOCH,
XOTs 3TO mpejCTaBlseT OCOOBIH HHTEPEC B CBA3M C HENAaBHUMM up

TEHCUBHBIMY
IKCNEPUMEHTAJIBHBIMU MCCIIEI0BAHUSMH COJIUTOHOB.

B nuccepraumonHodt pabore [.bekoBa npuBomur TeOpPEeTHYECKHe
HCCllenoBaHug HeNMHEHHBIX AU epeHIHaNIBHBIX YPaBHEHHUH, Takyx Kak

oboIeHHbIE ypaBHeHus ¢eppoMmarHeTHka I'eiisenbepra, ypasuenye K
CHCTeMa XupoTsi-Maxgenna-biioka, KOTOpbIE OIMHUCHIBAIOT BONHOBEe
beppomarternxax, Ha OCHOBE TEOPHH CONMTOHOB. JokasaHo, yto yp
flonyckaer wHTerpupyeMoe 00ODLIEHHE C CAaMOCOINIACOBAHHBIMH ¢
YPaBHeHue M-XIV myTteM NOCTpOeHHs ero mapel Jlakca, taxske p
YPaBHenne M-XIV skBHB&IEHTHO ypaBHeHHIO M-XXXII. Veray
Mexny ypasaemuem M-LXXIII H KOMIUIEKCHEIM ypaBHeny
UMNynecos, A Tak IKe rIOKaBaH(?’ YTO, OHH TCOMETPHYECKH K
3KBHBaHeHTHbI apyr Apyry- HaiineHO OAHOCOJIMTOHHOEe peure

00HO-OHHOo,
Tponieccrr g
aBHEeHUe O
TOYHUKaMy -
0Ka3aH0, 4TO
OBJIEHa CRyg3p,
€M KopoTkux
Kanubposoyyg
HHE, a Takxe
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MOCTPOEHBI M HCCIIeJOBaHBI
HeNHHeHHBIX ypaBHeHuil lllpeauHre
noreHuuanamu. HaiineHpl 3aKOHBI COXpPaHEHHA A HeJIMHEHHOro YypaBHEHHS
Llpenunrepa.

Tlony4eHHble pe3yNbTaThl NpeJCTaBIeHbl Hay4dHOMY COO
ny6nukauuii, Gonsme 100 LUTHpOBaHME cTaTed MOKa3bIBAIOT,
SIBNISIETCS [EHHBIMH B 061aCTH TeopeTHdeckoi (PU3HKH W MPHHATHI MEK
ayJUTOpHEN.

pa C p%ﬂHquIMH caMocoriaCoBaHHbIMH

OliecTBy B BHIE
TO pe3yJIbTaThl
JTyHapOJHOH

VuyuTeiBasi BblIE CKA3aHHOE, CUMTAl0, YTO [0 YPOBHIO MNOJIyHdEHHBIX
pe3yJIbTaTOB AUCCEepTAlHOHHAS pa6ora bexosoi I'.T., cooTBETCTBYET TpebOBaHHAM
npenbsBIseMbIM K AMCCEpPTAlMAM Ha COHCKaHHE CTENCHH PhD, a cama I'.bexoBa
3aCNIy’)KHBAeT TMPHUCYXXAEHHs €H CTeNmeHH JOKTopa ¢unocopun PhD 1o
crneruanbHocTH «6D060400-Du3nkay.

3apy0ekHblil HAYYHbIl KOHCYJILTAHT,

IIpodeccop

KI'Y ®pecno, KA 93740

CIIA .
Email: dougs@ecsufresno.edu /noonuce/ JI.CHHIJ1€TOH

IlepeBon TekcTa HAa JIOKYMEHTE C aHTTIMACKOro s3bIKa Ha PYCCKHiT 53BIK, BBINOJHEH MHOH,
nepesoguukoM Epmaramberosa Cantasar XKanenosna.
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