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Rationale

In recent years, new area of research has been widely developed - spin electronics, which
is based on the control of spin degrees of freedom in solid-state systems, including the use of
magnetoresistive effect. Manganites with great magnetoresistance, giant magnetostriction, and
electric shift are one of the well-known classes of promising materials for magnetic and spin
electronics, and also cause worldwide interest as objects of fundamental research. This is due to
the fact that many issues of the charge compensation mechanisms, structural, magnetic and
electronic phase transformations, the processes of formation of electromagnetic properties of
manganites depending on the characteristics of the composition elements and oxygen content
remain unresolved. Reliable data on the above mechanisms and processes are very scattered and
require further understanding from the perspective of modern concepts of condensed-matter
physics, which is important for understanding the characteristics of strongly correlated systems,
which include manganites. Phase diagrams for complex manganites are almost absent, including
oxygen non-stoichiometry. All of the above determines the rationale of the thesis paper by Zh.
Tursinova.

The degree of validity of scientific provisions, conclusions and recommendations.
The author uses various approaches and methods to support the results, conclusions and
recommendations at a fairly high scientific level, studies the well-known achievements and
analyzed in a critical manner the theoretical positions of other authors on the synthesis and
studies of the physical/chemical properties of manganites. The conclusions and results obtained
by the defender are justified and reliable since they rely on the results of international researchers
of complex oxide systems.

Evaluation of novelty and reliability

In the thesis paper, new manganite systems were developed, obtained and systematically
studied using different methods for the first time. Comparison of the properties of manganites
containing various proportions of elements is performed. The author established the laws of
structural, electronic and magnetic phase transitions in dysprosium manganites doped with



bismuth. Zh. Tursinova prepared very informative research work containing a significant amount
of original information about the structure and formation of the properties of manganites using
four methods. The use of a set of structural, electromagnetic and computational research methods
for four-component manganites allowed us to obtain new results important for fundamental and
applied science.

Notably, new method developed in the thesis paper for the production of manganite by
Pechini method is of particular interest both from theoretical and practical point of view. The
obtained results of calculation of the thermodynamic properties of Big2Dy0sMnOs manganite,
performed using semiempirical methods are in satisfactory harmony with the experimental
values, which allows us to recommend the estimated data as reference data. This, in my opinion,
is the most important result of the defender.

Magnetic parameters are described under various conditions of action of magnetic fields
and temperature, their transitions to ferromagnetic and paramagnetic condition. I think the
integrated approach of the defender to this problem will allow to give a new look at the synthesis
of complex manganites, as well as their physicochemical properties.

However, despite the numerous advantages of the work, there are also certain
disadvantages that do not seriously affect the presented conclusions and results:

1. The study does not fully reflect the temperature ranges of magnetic research.

2. The issue of dependence of magnetic characteristics on the method of the obtained
materials needs further study.

However, the mentioned disadvantages do not reduce the high quality of the study since
they do not affect the key theoretical and practical results of the thesis paper described above.
The results are quite original, have scientific novelty and practically significant, demonstrate the
author’s contribution in the field of chemistry and solid state physics.

Summarizing the overall result, it is necessary to conclude that the new scientific results
obtained by the defender are essential for science and practice in the field of complex
compounds studies, and the thesis paper itself is a completed scientific and qualification work.

The thesis paper consists of introduction, three chapters, conclusion, and references of 136
items, set out on 114 pages.

Professor. Siddharth Shanker Saxena
Principle Research Associate and Fellow,
Jesus College and Cavendish Laboratory,
University of Cambridge.
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OT3bIB
3apy6eKHOr0 PyKOBOIMTE.Isl Ha HCCePTANHORHYI0 padoTy TypcnHoBo# Kanap
WausicoBHBI 10 Teme “HanpapjieHHbIN CHHTE3, CTPYKTYPA H 3JIEKTPODH3HIECKHE
CBOMCTBA CJIOKHOOKCHIHBIX MAHTAHHTOB”, PEICTABJICHHOM HA COMCKAHUeE YIeHOH
crenenn PhD mokropa no cnenmasnbHocTH «6D060600-Xumus»

AKTyaJIbHOCTDb TEMBIL.

B rmocyieiHIEe TO/b! IIXPOKOE PA3BHTHE IONYYHIO HOBOE HATIPABICHHUE HCCIIENOBAHMH -
CIIMHOBAS 3JIEKTPOHHUKA, KOTOpAsi OCHOBAHA HA YIPABICHUH CIIMHOBBIMH CTCTICHAMU cBOOOMBI B
TBEPIOTENBHBIX CHCTEMaX, B TOM YHCIE Ha HCIOIB30BAHAH MAarHHTOPE3HCTHBHOTO sddekra.
MaHraHuThl,  OONAJAIOMe  KOJNOCCATBHBIM ~ MarHETOCOTPOTHBICHHEM, — TMIAHTCKOH
MAarHUTOCTPHKIIHEHN, JIIEKTPHUECKAM NIEPEKIIIOYCHHUEM, SBIISIOTCS OTHUM U3 H3BECTHBIX KJIACCOB
TIepCTIEKTHBHBIX MaTepHaoB JUIS MAarHATHOH M CIIMHOBOM OJICKTPOHHKH, a TAKXKC BBRI3BIBAIOT
MHTEpEC BO BCEM MHpE B KadeCTBe OOBEKTOB (YHIaMEHTATBHBIX UcCIenoBaHuR. OTO
06YCIIOBIIEHO TeM, 4TO MHOTHE IPOO/IEMBI B IOHUMAHWH MEXaHH3MOB 3asI0BOH KOMIICHCALIAH,
CTPYKTYPHBIX, MATHHTHBIX M 3JICKTPOHHBIX (ha30BBIX NPEBPAICHAH, TPONECCOB bopMupoBaHus
3JIEKTPOMArHUTHBIX CBOMCTB MAHTAHHTOB B 3aBUCHMOCTH OT XapaKTEPUCTHK JJIEMECHTOB COCTaBa
¥ COIEPKaHMs KHCIOPOJa OCTAlOTCS HepemeHHbMH. HalaexHple NaHHBIC O BBINCYKA3aHHBIX
MeXaHH3Max M TpoIleccax BecbMa Da3pO3HEHHbl M TpeOyIOT NalbHEHINETo OCMBICICHHUS C
IO3WUIHH COBPEMEHHBIX MPEICTABICHAN (U3MKM KOHICHCHPOBAHHOTO COCTOSIHMS, 9TO BAXKHO
JUIS TOHAMAHUS XapaKTEPUCTHK CHIIBHO KOPPETMPOBAHHBIX CHCTEM, K KOTOPBIM OTHOCATCS
MaHraHHTHL, Da30Bble HArPAMMEI Ul MAHTAHHTOB CIIOXKHOTO COCTaBa € Y4ETOM KHCIOPOTHOH
HECTEXMOMETPHH MPAKTHYECKH OTCYTCTBYIOT. BCe BBIIICH3I0KEHHOE ONPENEIAET aKTyalbHOCTh
TeMsl aucceprannonsoi paboTsl XK. TypcrHOBOH.

CreneHb 000CHOBAHHOCTH HAYYHBIX TOJIOKEHHl, BBIBOJOB H PEKOMEHIANMIi.
ABTOPOM Ha JIOCTATOYHO BHICOKOM HAay9HOM YDPOBHE HCIOJB3YIOTCS PasiHYHBIC MOIXOMbI
METObl OBOCHOBAHHS MOTYUEHHBIX PE3YJIBTATOB, BHIBOJOB M DPEKOMEHIALMH, H3YHAIOTCS H
KPHTHYECKH AHAIM3UPYIOTCS HM3BECTHBIE NOCTIKCHHS M TEOPETUICCKAE IONONKCHMSA IPYTHX
aBTOPOB IO CHHTE3y M HMCCICHOBAHHS (U3MKO-XMMHYECKHX CBOHCTB MaHTaHWTOB. BrBozsl 1
pe3yJIbTaThl, TIOMyYeHHBIE IUCCEPTAHTOM, OOOCHOBAHEI M JIOCTOBEPHBI, TaK KAk ONMHMPAKOTCS Ha
pe3yIbTaThl MeXITyHapOIHBIX HCCIIE0BATEIICH CIOKHOOKCH/IHBIX CHCTEM.




OneHKa HOBU3HBI H 10CTOBEPHOCTH.

B pcCepTalMOHHOM paboTe BIEPBBHIC pa3paboTaHbl, MOIYIEHBI H CHCTEMAaTHYECKH
@CCIIeI0BAaHbl HOBBIE CHCTEMbl MAHTAHUTOB TIO pasHO# METOJHMKE. BBIIONHEHO COMOCTABICHHAC
CBOWCTB MAHT@HWTOB, COICPXKAIIMX PA3IMIHBIC IO 3IEMEHTOB. ABTOPOM YCTaHOBIICHBI
3aKOHOMEPHOCTH CTPYKTYPHBIX, SJICKTPOHHBIX H MATHUTHBIX ()a30BBIX IIEPEXOI0B B MAHIaHHUTaX
AWCTIPO3Wsl JOMMPOBAHHEIX BHCMYTOM. K. TypcHHOBBIM BBIIIOJIHEHA OYCHD cozepKaTeNbHast
Hay9HO-HCCIIEI0BATEIbCKAS pabota, coaepxamasi AHAUWTCTBHBIA O00BEM OPHTHHATBHOH
madOpMAllME O CTPYKTYpe H dopMHpOBaHUH CBOWCTB MaHIaHATOB CHCTEM C YETHIPHMS
crocobamu. [IpuMeHeHHe KOMILIEKCa CTPYKTYPHBIX, 3JIEKTPOMArHUTHBIX ¥ PAaCcUETHBIX MCTOZIOB
HCC/IEIOBAHUS UETBIPEXKOMIIOHCHTHBIX ~MaHTaHHUTOB MO3BOJWIN TOJyYUTh BAXHBIC JUIA
dyHIaMeHTabHOA H TIPEKJIAHOM HayKH HOBBIC PE3yJIbTATRL.

OcoOeHHO HWHTEpECHa, Kak ¢ TEOPETUYECKOH, TaK M C PaKTAYECKOH TOYKH 3pCHHS
paspaboTaHHas B IMCCEPTAlUH HOBBIH CIOCOO TOJIydYEeHHs MaHraHWTa MCETOIOM [Teunnu.
[lonydeHHble ~ pe3y/ibTaTabl 1O  pactery TepPMOIMHAMUUECKAX ~ CBOMCTB ~ MaHIaHHTA
Big2DyosMnQO3, BBHIIOTHEHHEIE C HCTIONB30BAHNACM [IOJTYIMITAPHIECKAX METOJIOB, HAXOIATCS B
YIOBIETBOPHTELHOM ~ COTJIACHM € TEMH 3HAYCHWSMH, KOTOpBIE YyIajloCch TOIYydUTh
SKCIIEPAMEHTAIIBHO, UTO [I03BOJISET PEKOMEH/I0BATE pacdeTHbIe JaHHBIE B Ka9eCTBE CIPaBOTHBIX
JAHHBIX. DTO, HA MO B3TJIS, CaMbIi Ba)KHBIN pe3yJIbTaT HCCIIEIOBAaHUN IHUCCEePTaHTA.

OmmcaHbl MATHATHBIE TIAPAMETPEI B PA3IUYHbIX YCIOBAIX JelCcTBHS MATHUTHBIX TIOJICH U
TeMmeparypbl, WX MEpeXO/sl B (heppOMarHUTHBIE ¥ B MapaMarHATHBIC cocrostHAs. Jlymato,
KOMIUIEKCHBIH TIOIXOJ TUCCEPTAaHTa K JJAHHOH 1po6IIEMaTHKE TIO3BOJIAT TO-HOBOMY B3LITHYTH
Ha CHHTE3 CJIOKHBIX MAHTAHHUTOB, a TAKXKC Ha MX (hHU3MKO-XUIMHUYECKHE CBOHCTBA.

OnHako, HECMOTpS HA HMMEIOIIHECs MHOTOUHMCIICHHBIC JOCTOMHCTBA paboThl, B HEH
OOHAPYXHUBAIOTCS U OTIC/IBHBIE HENOCTATKH, KOTOpBIE CEPBE3HO HE BIHSIOT HA MPE/ICTaB/ICHHEIC
BHIBOJIBI H pE3YJIbTATHI:

1. B HCCiIeI0OBaHUsX HE MOJHOCTBIO OTPaXEHBI TEMIEPATypPHEIC MANa30Hbl MarHUTHBIX
HCCIICIIOBAHMMH.

2. Hyxnaercs B nanpHejiredl TPOPabOTKe BOMPOC — 3aBUCHMOCTH MarHUTHBIX
XapaKTepHCTHK OT CTI0c00a MOy ICHHBIX MaTepHaJIOB.

BrpodeMm, OTMEYEHHBIC HENOCTATKH HE CHIDKAIOT BBICOKOTO KadeCTBa HCCIICMOBAHMA,
OHH HE BIHSIOT Ha TJABHBIC TEOPETHICCKHUC H IPaKTHIECKHAE Pe3yJIbTaThl JIHCCEPTALNH,
onHCaHHBIC BHIIE. Pe3ylbTaThl JOBOJNBHO OPHIMHAJBHEL, 061aqafoT HaydHOW HOBM3HOH H
PaKTHYeCKH 3HAYAMBI, JEMOHCTPHUPYIOT BKIAA aBTOpa B O0NACTH XMMHH ¥ (QH3UKU TBEPIOTO
TeNa.

[lomBoxs oOmmit HWTOT, HEOOXOMMMO 3AKIIOYHTB, HOBBIC Hay4HbIC PE3YJBTaTEL,
TONyYCHHBIE MCCEPTAHTOM, HMEIOT CYLICCTBEHHOS JHAUEHHE JUTS HAYKH ¥ IPAKTHKH B 00IacTH
HCCHETOBANTHAS KOMIUIEKCHBIX COEJIMHCHHH, a caMma JIACCEpTAIUs ABISIETCS 3aKOHYCHHOM
HAY9YHO-KBATH(HKAMOHHOH paboToi.

JluccepTanuoHHass paboTa COCTOMT M3 BBEICHHI, Tpex TJaB, 3aKJIOYCHHMS, CITHCKa
AWTEpaTyPHBIX HCTOYHHMKOB U3 136 HanMeHOBaHMH, H3I0XKeHa Ha 114 cTpaHALaX.

Professor. Siddharth Shanker Saxena
Principle Research Associate and Fellow,
Jesus College and Cavendish Laboratory,
University of Cambridge.

Nineteenth of August 2019



Pecny6rka KazaxcTan, ropox AjaMarsl.

JlBaaLaTh MATOE CEHTAOPs [Be ThICSAYM JACBATHAALATOTO roja.

[lepeBojl [OKyMeHTa C aHIJIMICKOro sA3blKa Ha PYCCKUH SI3BIK, BBINOJHUIA
nepesonyuk JustHIMHa DnpBupa lllamunsesHa.
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PecnyOnuka Kasaxcrat, ropos AMarsl.

JIBaaLaTh NATOE CEHTSOPS 1BE ThICAYHM JIEBATHAALATOrO rojia.

s, Horapuyc ropoma Aunmarel,  Erembepanea Canayraim KapumOaeBHa,
JeHCTBYIOLIMI HA OCHOBAaHUH rOCY1apCTBEHHON JTHLEH3UH Ne 0000704 BbIIAHHOH
26 nekabps 2006 roga KomureTroM M0 OpraHuh3aluu NpaBOBOM IMOMOILKA U
OKA3aHWUIO  IOPUAMYECKUX  yCIyr  HaceneHuto — MHHMCTEpCTBa FOctuunu
PecnyOnuku KasaxcraH, CBUIETENLCTBYIO MOAIMHHOCTD MOAMUCH U3BECTHOIO MHE
nepesojuuka JustHumHo#  DabBupbl  [HamMuIbeBHBL, COBEpILIEHHOW B MOEM
npucyrtcTBUM.  JIMMHOCTH — YCTAHOBJEHA, 1EeCrOCOOHOCTH M MOJTHOMOMUA

3apeructprposano B peectpe Ne 77’3/ / ,
B3bIckaHo coryacHo Tapuady. P
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