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f the dissertation of Meruyert Zhassybayeva on the
topic «Research of some integrable generalized nonlinear Schrodinger-type equations
and their spin systems», submitted for the degree of Doctor of Philosophy (PhD) in
the specialty 6D060400 — «Physics»

by foreign scientific supervisor o

One of the key tasks of modern nonlinear physics is the study of integrable

generalized nonlinear Schrodinger equations and the associated spin systems, which form
the basis for describing ultrashort optical pulses, the dynamics of quantum media, the
evolution of spin waves, and localized structures in multidimensional nonlinear media.
Theoretical studies in recent years have shown that such models make it possible to
analytically describe a wide range of physical phenomena—from soliton interactions and
modulational instability to the formation of localized waves and complex multicomponent
dynamical processes.

The work of the candidate M. Zhassybayeva represents a comprehensive study of
integrable Schrodinger systems, their multidimensional and multicomponent
generalizations, as well as spin models. Of particular interest is the spin system of the
integrable Fokas-Lenells equation, for which new exact solutions have been obtained,
including solitons via the Darboux transformation and traveling waves using the angular
parametrization of the spin vector. In addition, solutions of the first-type derivative
nonlinear Schrodinger equation, also constructed using the Darboux transformation, are
examined, which expands the possibilities for describing localized waves in one- and
multicomponent systems. These results demonstrate the complex dynamics of localized
structures, including one- and multi-soliton configurations, traveling waves, and spin
structures in ferromagnetic models. The analysis of other integrable spin systems makes it
possible to cover a wide range of physical applications and highlights the deep
connections between nonlinear dynamics, geometry, and soliton theory.

Of particular importance are the constructed multicomponent and (2+1)-dimensional
generalizations of the Fokas-Lenells equation, for which new Lax pairs have been
constructed for the first time, confirming the complete integrability of the models, and
exact one- and two-soliton solutions with characteristic complex spatiotemporal dynamics
have been obtained. These results are important for the study of nonlinear processes in
optical waveguides, plasma, and magnetic systems, where the interaction of several
components and frequencies significantly influences wave dynamics.

Furthermore, generalized higher-order nonlinear Schrodinger equations with time-

dependent coefficients have been investigated, reflecting the variability of
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During our collaboration, [ have been convinced that Meruyert Zhassybayeva is a
highly competent, goal-oriented, and independent researcher with a clear scientific vision,
capable of combining modern theoretical methods with physical applications. Considering
the above, I regard her as a strong and promising candidate and confidently recommend
her for the final defense in the specialty 6D060400 — «Physics».
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6D060400 — «@u3nKa» MAMAHABIFbI Boiipiima (uiaocopusi J0KTOPEI (PhD)
napesKecin Ay YWin yChIHbLIFaH MepyepT ZKacpidaeBaHbIH «Keii0ip
JHTErPaJIaHATBIH KANNbUIAHFAH cu3bIKkTHI emec Hpeannrep THITI TeHaeyaepai
AKaHe oNapAbIH CNHHIIK XKyiieaepin 3epTTey” TAaKbIPbIOBIHAATBI anccepTaUNAChIHA
LIeTETIK FhIIBIMH KeHEeCUIiHiH

IIKIPI

Ka3zipri 3aMaHFbl CBI3BIKTbI €MecC (u3nkaHbH  OacThl mingeTTepiHig Oipi —
YJIBTPAaKbICKa ONTHKAJIBIK MMITY/IbCTEP/I, KBAaHTTHIK OpTalapibii JIHHAMHKACBIH, CITHHIK
TONKBIHAAPIbIH ~3BOJIOIMACHIH  JKIHE KomeJmeMal ChI3BIKTBL  EMCEC opTajiap/iarel
OKANM3alMAIaHFaH KypbUIbIMAAp/bl CUMATTay/IbIH Heri3iH KypadTblH HHTErpajiaHarst
AQUIBLIAHEAH cb3bIKTH emec Lllpenyurep TeHIeylepiH JaHE O1apFd coiikec CIHHAIK
KYHenepal 3epTTey OONBIN TaObLIA/bI. CoHFBl JKblIIApAarbl T€OPHAJIBIK 3epTTEyIep
MYHIaH MOJEJbAEPQIH CONMTOHIBIK e3apa apekeTTeCylep MCEH MOJLYJISLIHATIBIK
TYPaKChI3bIKTaH GacTarl, JIOKaJU3alHsIaHFaH TONKBIHAAPABIH TY31Iyl MeH Kypzeni
KOIIKOMIIOHEHTTI AMHAMUKAJBIK [POLECTEPIT meiliHri  KeH ayKbIMIIBI (pu3HKaIbIK
KyOBUIBICTAapAbI aHaINTHKAJIBIK TypAe curarrayfra MYMKIHIIK GepeTiHiH KOpCeTTi.

M. JKacpibaepa KYMBICHI pnterpanganareii  LIpeanHrep Jyienepid, OJapibiH
KernesmeMIl KoHe KOIKOMIIOHEHTTI JKaJllblaHy/1aphlt, coHaii-aK CIUHIIK MozebAepl
KaH-’KaKTbl 3epTTeyll YChIHA/bI. Epekiie Hazap aylapapiibIk JKalT — HMHTerpalllaHaTbiH
doxac-JleH3JuIC Ter/IeyiHiH CHHHIIK Kyiteci, on YUIiH Jlap6y TYprueHipyl apKbUIbI
alplHFaH COJMTOHJap MeH CIHH BEeKTOPBLIHBIH OYPBIITHIK rrapameTpiIenyi Heri3lHIe
ANIbIHFAH KYTipMeli TOIKbIHIAp/BI KOCa ANFaHIa, JKaHa HAKThI LIELIIMIEP tabpinraH. bynan
Gonek, [apOy TypJIeHipyiH KOJIAaHy apKbUIbl AJIbIHFaH Gipinmi THITEri TYBIH/BLIBI
coiabikTel emec LpeauHrep TeH/IeyiHIH memmimMepi  KapacTblpblIFaH, Oy Olp koHE
KOIIKOMIIOHEHTTI Kyiienepert oKaIW3auMsNaHFaH  TONKbIHIAp/E! cHUIaTTay
MYMKiHAIKTepIH keHeiiTeli. AJbIHFaH HOTHIKEICP JoKanu3alMsIaHFal Kypbl/1bIM/1ap/bIH
Kypaeli JuHaMUAKACBIH, cOHbIH iiHae 6ip jaHe KeMCOIUTOHIBI koH(urypauHanapibl,
JyTipMeni TONKBIHAAp MEH (l)CppOMaFHHTTiK Moze/baepaeri CIHHIIK KYpbUIbIMIapabl

kepceresi. backa MHTerpajliaHaTbIH CIIMHIK  OKydemepai — Tajjay (pr3MKaIBIK
koaHOanap/ibiH KeH ayKbIMbIH KaMTYFa JKoHE ChI3bIKTBI EMCC JIMHAMHKA, FeOMETpHA MEH
CONMTOH/1ap TeOpUACH] apachlH/1aFbl TepeH GaiaHbICTap/ibl A KbIHAAYFa MyMKIHAIK Oepenl.

Epexiue MaHbI3Fa HE Gonransl — Doxac-JIeHduic TeHJIeyiHIH KOIMKOMITOHEHTTI XKIHE
(2+1)-emmuem/1i ska/IMbUIaHy/1apbl, oapabiH TOIbIK HHTErpaljaHaTbIHbIH pacTalThIH KaHa
Jlakc oKynTappl anFail  per afpIHFaH, COHJAH-aK KEeHICTIKTIK-YaKbITTBIK Kypaei
nauHamukacel 6ap HaKTbl 6ip xKaHe eKi CONUTOHADI retimep TabbUIFaH. byl HOTHKEICP
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CBI3BIKTBI €MEC AMHAMHKAHDIH IIEKTEH ThIC KOPIHICTEPIH Gapxapy MYUMKIHm“fi Képcerey,
By < OITHKAJAFb] MMITY/IbCTepli Gackapy YUllH TIKE/ACH MaHbI3HE He.
VJ1 CBI3BIKTBI €MEC MIT) Tepem {mti
By1 KyMbIC FBUIBIMH JKETiNyIMEH, aJbIHFaH LlI'_EHHMﬂePﬂ“‘T a iy
TycCiHAIpMEeCiMEH JKoHE MHTEerpallaHaThiH JKYHEJIepl 3epTTCYIIH  KasIprl  3aMayyy,
AHATHTHKAJIBIK 1iCTepiH — XMpOoTa GHCBI3BIKTHI JAICIH, Ila}pﬁy TYP/ICHAIPY1H, KallHOpogy
TypJieHaipynepin xaHe Jlakc KypbUIBIMIApbIH — CEHIMII MCHIEPYIMEH CPCKIICICHE
Xaneikapanelk Oegenal peLeH3MsIAHATBIH JKypHaijapaa H(apHHHaHFa[{ _MaKaﬂaﬂaEm?
KaMTHUTBIH KE€H ayKbIMAbl eHOexTep Oy 3epTreyniH KOFapel FEUIBIMH JACHICHIH Haﬂeﬂﬂﬂi:im
bisnin Gipnecken yMmpIChIMBI3 OapbichiHIa MeH Mepyept _)Kacmﬁaeﬂa Kasipr
3aMaHFbl TEOPHAJIBIK dicTepal (PU3HKAIBIK KolganbatapMeH YHIECTIPE alaThlH, KOFaphl
OLliKTI, MakcaTkep KoHe nepbec 3epTTeylli ekeHiHe ko3 JKeTKi3aiM. JKorapsiag
alThLIFaHAAPABI €CKEPe OTBIPHIN, MeH OBl 6D060400 — «Du3nKa» MaMaHbIFbl OOHBIHLIG

PhD nnccepranmscein koprayra ceHiMai Typ/e yChIHYFa ailbIKTBI, MBIKTBI XaHe GoIalIars!
30p KaHIMIAT JeIl eCellTeMIH.
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[lepeBon TEKCTA NAHHOTO NOKyMEHTa C aHIIHHCKOrO A3BIKA HA KA3aXCKHMii S3bik Ha BBINOJNHEH
nepesoadnkom MycabekoBoii Aknyp Cabutkbiser, MMH 030526601191,

[llecToe AHBAPA NBE ThICAYAa ABAAUATH LECTOrO TrOAA, S YACTHLII HOTapHyc ropoma AcraHa,
CepuxOaesa [Ixanap CakeHoBHa, HefCTBYIOIMA HA OCHOBAHMH JTHLIEHIHH Nel9009850 or
29.04.2019 r., BeLOAHHOKH MuHHECTepeTBOM OCTHIIHK Pecny6aukn Kasaxcran, CBHJIETE/NLCTBYIO

MOTHHHOCTL TIOMMHCH nepesounka MycaGexoBoii Akayp CobHTKbI3EL JIHYHOCTE MepeBoIYHKA
yCTaHOBIICHA, 1€€CNOCOOHOCTD H MOIHOMOYHS [IPOBEPEHBI.

3aperucTpupoeano B peectpe 3a No 14

B3sickano: coaracno cm. 30-1 3axona Pecnyéruxu
Kazaxcman «O nomapuame» u cm. 611
Kooexca Pecpybauxu Kazaxcman
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