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for the dissertation work of Ainur Kanatovna Kabdrakhmanova on the topic
"Development of biostimulants based on complexes of succinic acid
derivatives with silver ions" submitted for the degree of Doctor of Philosophy
(PhD) educational program "8D07108 - Basic processes of synthesis and
production of new organic and polymeric materials"

Addressing challenges within the agro-industrial complex has become a
central task of modern chemistry, particularly with regard to improving both the
quality and productivity of agricultural crops. Among the key factors influencing
optimal yield formation is the pre-sowing treatment of seeds, which can be achieved
through encapsulation with film-forming polymers in combination with various
functional additives. This approach enables the integration of seed fungicides,
growth regulators, and other bioactive compounds within a single delivery system,
while minimizing environmental strain on soil biota and the crop—soil-atmosphere
system. Traditionally, large volumes of fungicides are applied to combat seedborne
pathogens, resulting in increased financial costs and ecological risks. Consequently,
there is growing interest in the development of innovative pre-sowing treatments for
soybean seeds that enhance seed quality, reduce the reliance on chemical protectants,
and improve resistance to pathogenic microorganisms. In this regard, fungicidal
biostimulants are emerging as a particularly promising solution.

In this context, the development of biostimulants aimed at increasing crop
yields and controlling pathogenic threats is of particular interest, especially when
aligned with the goals of sustainable development. Accordingly, the relevance and
practical significance of Ainur Kanatovna Kabdrakhmanova’s research are
considered to be highly significant.

The purpose of the dissertation is synthesis of complexes of succinic (Succ)
and dimethyl ester of succinic acid (DmSucc) with silver ions and a mixed-ligand
complex based on ecobioligands - glycine and succinic acid with copper ions, study
of their physicochemical properties and biological activity, as well as development
of an effective composition for pre-sowing treatment and encapsulation of seeds of
agricultural crops based on the synthesized complex [Ag:(Succ)], activated
bentonite clay kalzhat and modified corn starch.

To accomplish this goal, the doctoral researcher formulated the following
research tasks:

— Determination of the optimal conditions for synthesizing complexes of succinic
acid and dimethyl succinate with silver and copper ions.;

— Investigation of the formation of a complex based on dimethyl succinate and
silver ions, including the study of its physicochemical properties and
bioactivity.;

— Synthesis of a complex based on succinic acid and Ag* ions, along with an
examination of its physicochemical properties and biological activity.;
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— Synthesis of a complex based on the eco-friendly ligand—succinic acid and
glycine—combined with Cu** ions for comparative analysis with Ag
complexes, including the study of its physicochemical and bioactive properties.;

— Development of a technology for producing bioactive complexes based on
succinic acid and dimethyl succinate with silver ions.;

— Development of a production method for a bioactive complex based on the eco-
friendly ligand—succinic acid and glycine—combined with Cu?* ions.;

— Development of an effective composition and technology for pre-sowing
treatment and encapsulation of agricultural crops based on complexes of succinic

acid and its derivatives with silver and copper ions, as well as activated bentonite
clay and modified corn starch.

The primary findings of this dissertation involve the synthesis of
biostimulatory compounds formed from complexes of succinic acid and dimethyl
succinate (DmSucc) with silver and copper ions, as well as an exploration of their
physicochemical properties and bioactivity. The doctoral research identified an
optimal volumetric ratio for synthesizing the complexes with silver ions, which is
1:1 ml/ml. The study demonstrated that the [Ag2(Succ)] complex is formed through
the coordination of silver ions with the carboxyl group, while the [Ag(Dmsucc)]
complex forms through coordination with both the carbonyl and carboxyl groups in
dimethyl succinate. The effective concentration of the [Agz2(Succ)] complex for pre-
sowing treatment of soybeans was found to be 5:10~ mol/l, resulting in a 25.7%
increase in yield and a significant reduction in pathogenic growth of Fusarium spp.
and Aspergillus by 3.6 and 8.6 times, respectively. This complex also eradicated
pathogenic Penicillium species and prevented plant dwarfism. Furthermore, the
[Ag(DmSucc)] complex, at the same concentration of 5:102 mol/l, enhanced
soybean yield by 30%, and reduced Fusarium spp. and Aspergillus growth by 4 and
6 times, respectively, while completely preventing dwarfism. Additionally, the
research involved the synthesis of a mixed-ligand complex [Cu(Succ)(Gly)]n, using
eco-friendly ligands such as succinic acid, glycine, and Cu?*. This complex is formed
through coordination with nitrogen and oxygen atoms from glycine and two oxygen
atoms from succinic acid. The application of this complex increased seed
germination to 100%, improved the number of healthy shoots by 14.7%, and reduced
the prevalence of bacterial and fusarium diseases by 8.35%, compared to the control
plants. A novel pre-sowing treatment and encapsulation technology, based on a
succinic acid complex with silver ions, activated bentonite, and modified corn
starch, was developed, for which a patent was granted.

Furthermore, the doctoral candidate successfully completed a two-month
scientific internship at the International and Inter-University Centre for Nanoscience
and Nanotechnology at Mahatma Gandhi University (Kottayam, Kerala, India) from
April 10 to June 9, 2023. Throughout the internship, she demonstrated her ability to

perform as an independent researcher, effectively addressing research challenges
and carrying out her tasks in a structured and methodical manner.
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— Synthesis of a complex based on the eco-friendly ligand—succinic acid and
glycine—combined with Cu** jons for comparative analysis with Ag'
complexes, including the study of its physicochemical and bioactive properties.;

— Development of a technology for producing bioactive complexes based on
succinic acid and dimethyl succinate with silver ions.;

— Development of a production method for a bioactive complex based on the eco-
friendly ligand—succinic acid and glycine—combined with Cu?* ions.;

— Development of an effective composition and technology for pre-sowing
treatment and encapsulation of agricultural crops based on complexes of succinic
acid and its derivatives with silver and copper ions, as well as activated bentonite
clay and modified corn starch.

The primary findings of this dissertation involve the synthesis of
biostimulatory compounds formed from complexes of succinic acid and dimethyl
succinate (DmSucc) with silver and copper ions, as well as an exploration of their
physicochemical properties and bioactivity. The doctoral research identified an
optimal volumetric ratio for synthesizing the complexes with silver ions, which is
1:1 ml/ml. The study demonstrated that the [Agz(Succ)] complex is formed through
the coordination of silver ions with the carboxyl group, while the [Ag(Dmsucc)]
complex forms through coordination with both the carbonyl and carboxyl groups in
dimethyl succinate. The effective concentration of the [Ag2(Succ)] complex for pre-
sowing treatment of soybeans was found to be 5:10~* mol/l, resulting in a 25.7%
increase in yield and a significant reduction in pathogenic growth of Fusarium spp.
and Aspergillus by 3.6 and 8.6 times, respectively. This complex also eradicated
pathogenic Penicillium species and prevented plant dwarfism. Furthermore, the
[Ag(DmSucc)] complex, at the same concentration of 5-10 mol/l, enhanced
soybean yield by 30%, and reduced Fusarium spp. and Aspergillus growth by 4 and
6 times, respectively, while completely preventing dwarfism. Additionally, the
research involved the synthesis of a mixed-ligand complex [Cu(Succ)(Gly)]n, using
eco-friendly ligands such as succinic acid, glycine, and Cu**. This complex is formed
through coordination with nitrogen and oxygen atoms from glycine and two oxygen
atoms from succinic acid. The application of this complex increased seed
germination to 100%, improved the number of healthy shoots by 14.7%, and reduced
the prevalence of bacterial and fusarium diseases by 8.35%, compared to the control
plants. A novel pre-sowing treatment and encapsulation technology, based on a
succinic acid complex with silver ions, activated bentonite, and modified corn
starch, was developed, for which a patent was granted.

Furthermore, the doctoral candidate successfully completed a two-month
scientific internship at the International and Inter-University Centre for Nanoscience
and Nanotechnology at Mahatma Gandhi University (Kottayam, Kerala, India) from
April 10 to June 9, 2023. Throughout the internship, she demonstrated her ability to

perform as an independent researcher, effectively addressing research challenges
and carrying out her tasks in a structured and methodical manner.
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Based on the results of her dissertation work, she co-authored 14 scientific
papers. Including: 2 articles in scientific publications recommended by the
Committee for Quality Assurance in Science and Higher Education of the Ministry
of Science and Higher Education of the Republic of Kazakhstan; 4 articles in peer-
reviewed journals indexed in Scopus and Web of Science databases, including.

1. Journal «Materials Today: Proceedings» - CiteScore 3.2, Scopus General
Materials Science, percentile - 58%, CiteScore 2023 - 4.9;

2. Journal «Journal of Composites Sciencey - CiteScore 5.0, percentile - 76%,
Q1; Web of Science Materials science composites, percentile - 63%, Q2;

3. Journal «Engineered Science» - CiteScore 14.9, Scopus Chemistry — 93%
percentile, Q1; 98% percentile — Q1, and also 1 article and 4 abstracts of reports
were published in the materials of international conferences, a patent for inventions,
a patent for a utility model and an act of implementation of the results of research,
scientific and technical work or the results of scientific and scientific and technical
activities were received.

Considering the aforementioned, I am confident that the relevance, novelty,
practical significance, and outcomes of the dissertation by Ainur Kanatovna
Kabdrakhmanova meet all the criteria established by the Committee for Quality
Assurance in Science and Higher Education of the Ministry of Science and Higher
Education of the Republic of Kazakhstan. The doctoral candidate has undoubtedly
earned the right to be awarded the degree of Doctor of Philosophy (PhD) educational

program "8D07108 — Fundamental Processes and Production of New Organic and
Polymer Materials."

e@&
Professor Dr. Sabu Thomas

Director

School of Nanoscience and Nanotechnology
Mahatma Gandhi University

Kottayam, Kerala, India
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OT3bIB
Ha Jucceprauuonnyio paéory KaGapaxmanosoii Aiinyp KanaToBubl Ha Temy
«Pa3paboTka OHOCTHMYJISATOPOB HA OCHOBE KOMILJIEKCOB MPOH3BOAHBIX
SAHTAPHOMH KHCJIOTBI ¢ HOHAMH cepeOpay» npeAcTaBJIeHHYIO HA COUCKAHUE
creneHH AoKkTopa ¢punocopun (PhD) no o6pasosarenbHol nporpamme
«8D07108 — OcHoBHbBIE NpoUEcChl CHHTE3a H NMPOU3BOJACTBA HOBBIX
OPraHHYecKHX H NOJHMEpPHBLIX MATEPHAJIOB)»

CerogHss onHON M3 OCHOBHBIX 3a/au COBPEMEHHOM XMMHUHM SBIAETCA
pellleHHe aKTyaJlbHbIX Mpo0jeM arponpoMbILIIEHHOI0 KOMIUIEKCa, OCHOBHAs
npobiieMa KOTOPBIX COCPENOTOYEeHA HA IOBBILIEHMH KauyecTBa U ypOKAMHOCTH
CeNbCKOXO3SMCTBEHHBIX KynbTyp. K OfHOM U3 riaBHEIX ycnoBuu (GopMupoBaHus
ONTHMAJBHOM CTPYKTYPBl YpPOXaWHOCTH MOXHO OTHECTH IMpeANOCeBHYIO
00paboTKy CeMsH, MyTeM KalCyJIMpOBaHUS pPa3lWYHBIMU IIEHKOOOpa3yIOIUMH
NOJIMMEPAaMH B COYETAaHHM C PA3NUYHBIMU HoOaBKaMH. DTOT criocob IO3BOJISET B
OHOH CHCTEME BMECTe C MOJMMEPOM HCIIONB30BaTh IPOTPABUTENH CEMSIH,
pEeryjisaToOpel pPOCTa M Jpyrue (U3MONOTMYECKH AaKTHBHBIE COEOUHEHHUS, He
OKa3bIBasl MOBLIIIEHHYIO HArPy3Ky Ha MOYBEHHYIO OUOTY M 9KOCHCTEMY — ypOiKai-
noysa-atMochepa. Bo  u3bexxamne  MaccoBOro  3apaxkeHHs ~— CeMsH
CEIBbCKOXO3SMCTBEHHBIX KYJNbTYp BPEJOHOCHBIMH 3a00JIeBaHHUSAMH HCIIONB3YeTCs
GombII0e KOIMYECTBO (YHTUIMAOB, YTO TpeOyeT MOMONHUTENBHBIX (PUHAHCOBBIX
pacXoloB M, C JPYrod CTOPOHBI, OTPUIATENBHO - BO3AEHCTBYIOUIMM Ha
SKOJIOTMYECKOE COCTOSHUE OKpYyXKarolled cpemsl. B cBsa3u ¢ 3TuM, OoibIoe
BHUMaHHWE WHCCIeJoBaTellell IpUBIEKaeT pa3paloTKa HOBEIX —TEXHOJOTHiA
TIpeIIoCeBHOM 0OpabOTKU CeMSH COH, 00eCIeUnBarOIIUX MOBHILIEHHE TOCEBHBIX
KayeCTB CEeMsH, CHIDKEHHE PacXoja NMPUMEHSEMbIX HMPOTpPaBHUTENEH, MOBBIIIEHHE
YCTOMYMBOCTH IIPOPOCTKOB K TATOTEHHBIM MHKpPOOpraHusMam. B 3ToM
OTHOIIEHUH OCOOYI0 aKTyaJbHOCTh HPHOOPETAIOT (YHTUIUAHO- AKTHBHBIE
OUOCTUMYJISATOPBIL. '

B 9TOM KoOHTekcTe O0COOBIi HMHTepec IpEeACTaBIsIeT pa3paboTKa
OHOCTHMYJIATOPOB Ui peIIeHHUs Mpo0ieM YBEIUYeHHS YpOXKaliHOCTH H
obecrieueHuss  OOppOBI ¢ TATOTEHHBIMH  COCTaBILIIOIIMME,  KOTODPBIN
COOTBETCTBOBAJI OBI IeJISIM YCTOHYHUBOIO pa3BUTHS. B 3TOM CBS3U aKTyaJIbHOCTH U
NpaKkTHYeCKass 3HAaYMMOCTh TeMbl HccienoBanus KabapaxmaHoBoit AliHyp
KaHaTOBHBI MIPEJICTABIISIOTCS BEChMa BBICOKMMU.

Lenblo nuccepTanoHHON pabOoTHI ABISETCS CUHTE3 KOMIUIEKCOB STHTAPHOM
(Succ) u mumeTunosoro adupa sHTapHOU Kucnotsl (DmSucc) ¢ nonamu cepeGpa u
CMELIAaHHONUTaHIHOTO KOMIUIEKCa Ha OCHOBE 3KOOMONWTaHABl - TINHLUHA H
SHTADHOH KHCJIOTBI C HMOHaMH MeI¥, HCClefOoBaHME HX (PU3MKO-XHMHYECKHX
CBOMCTB M OHOJIOTMYECKON aKTUBHOCTH, a TaKkKe pa3paboTka 3¢ ¢eKTHBHOrO
cocTaBa I NpENoceBHOM  00pabOTKM ¥ KancyJMpOBaHHsS  CeMsSH
CeJIbCKOXO3SMCTBEHHBIX KYyJIBTYp Ha OCHOBE CHHTE3UPOBAHHOIO KOMILIEKCa,
AKTUBUPOBAHHOM OEHTOHWTOBOM TJIMHBI KaDKAT M MOJU(PUIMPOBAHHOIO
KYKypy3HOro Kpaxmalia.

CkaHupoaHo ¢ CamScanner


https://v3.camscanner.com/user/download

Jns DOCTHXKEHMS TOCTaBJICHHON €M JOKTOPAaHTOM OBbLIM IOCTaBJIEHBI
cneayIollie 3alayuHu:

- HCCIeNOBaHUE 06p330BaIlHﬂ KOMILJIeKca ﬂHTﬂpHOﬁ KHCJIOTBI C HOHAaMH

cepebpa M  H3yuyeHHE  (HUIUKO-XMMHYECKHX CBOMCTB  CHHTE3HPOBAHHOTO
KOMIIIEKCA,;

- ucclieioBaHie 00pa3oBaHus KOMIUIEKCa AMMETUIIOBOro 3(hupa sHTapHOMU

KHCIOTBI C HMOHaMH cepebpa, usyuenne (PU3MKO-XUMHYECKHX CBOMCTB
MOJYYEHHOI'O KOMIIEKCa;

- CHHTE3 pa3HOJMIaHAHOIO KOMILJICKCA Ha OCHOBE IKOOMONUrana —

Y +
SHTApHON KHCIOTHI M mMmuHa ¢ nonamu Cu®’ ¢ uesnbio cpaBHHTENHHOTO
JCCITeIOBaHHS ¢ HoHaMu Ag';

- HuccnenoBaHHe — OHOJOTMYECKOW ~ AKTUBHOCTH B OTHOIIEHUH
rPAMIIOJIOKUTENBHEIX U TPaMOTPHLATENBHBIX OAaKTEpHii KOMILIEKCOB SHTapHON
KHUCIIOTBI ¥ €€ NPOU3BOAHOIO — IUMETHJIOBOTO 3(Upa SHTAPHON KUCIOTHI C

MOHAMH cepedpa M CMeLIaHHONHMIaHAHOrO KOMIUIEKCA Ha OCHOBE SHTapHOU
KHCJIOTHI ¥ ITIMLMHA C HOHAMH MEJTH;

- U3y4eHue OHONOrUYeCcKOl aKTUBHOCTH KOMIUIEKCOB SHTAPHON KHCIOTHI U
ee MPOU3BOJHOTO — MMMETHIIOBOTO 3(Hpa IHTAPHOM KHCIIOTHI ¢ HOHaMH cepebpa H
CMEILAaHHOJIUIaHIHOIO KOMIUIEKCA HAa OCHOBE SHTAPHOW KUCIOTHl M TJHIHKHA C

HMOHaMH MEJIH Ha POCT U pa3BUTHE CEIBCKOX03AHCTBEHHEIX KYJIBTYP, B TOM YHUCIIE
CEMSH COH;

- pa3paboTka 3(GEKTHBHOrO COCTaBa M TEXHOJOTHH MpEeIIOCeBHOM
00pabOTKH M KaICyJHpPOBaHHS CeNbCKOXO3SMCTBEHHBIX KYJIBTYp Ha OCHOBE
KOMIUIEKCa SHTapHOH KHCIOTBI C HOHaMHu cepe0pa, a TaKke aKTHBHPOBAHHOMU
OEeHTOHUTOBOM ITTMHBI ¥ MOTU(PHUIMPOBAHHOTO KyKYpy3HOT0 Kpaxmaiia.

OcHOBHBIE pe3ybTaThl JUCCEPTALMOHHON pabOThl 3aKIIOYAIOTCS B CHHTE3E
OMOCTHMYIIHPYIOMIMX BEILIECTB, COCTOSAIINX M3 KOMIIEKCOB Ha OCHOBE SHTapHOM
KHCJIOTBI M JUMETHIOBOro 3¢upa sHrapHO# kucnotbl (DmSucc) ¢ unomamu
cepeOpa U MeJH, U3yYeHHs UX (U3NKO-XUMUYECKHE CBOHCTB M GMOaKTHBHOCTH.
JIOKTOpaHTOM YCTaHOBIIEHO 3¢ deKTHBHOE 00BEMHOE COOTHOLIEHHE, HEOOXOIUMOE
JUIS TIONYYEHHUS KOMIUIEKCOB Ha OCHOBE SHTApHON KHCIOTHI M JUMETHIIOBOTO
adupa SHTapHOH KHCIIOTHl C HMOHaMu cepebpa, Kotopas cocraBiseTr 1:1 mi/mn
COOTBETCTBEHHO. BrIfBIEeHO, uto oOpasoBaHue koMmmiekca [Ag,(Succ)]
IPOUCXOMHT 3a cYeT KOOP[MHAIMK HOHOB cepebpa ¢ KapOOKCHIBHOW IpymIol
nonyuenne kommuiekca [Ag(DmSucc)] ocymiecTBHTCS 3a c4YeT KOOpAHHALHH
HOMOHOB cepebpa ¢ KapOOHHJIBHOH M KapOOKCHJIBHOM Ipynmoid B MOJIEKyJe
IVMETWICYKLIMHATa. YCTaHOBJIEHO J3((eKTHBHAas KOHLEHTpALUs KOMILIEKCa
[Agy(Succ)], HeoOxomumast s mnpeanoceBHOH 00pabOTKM coH, KoOTOpas
cocrapnger 5-107°  momm/m. BrigBneHO, 4YTO OTOT KOMIUIEKC YBEJIMYHUBAET
ypOXaiHOCTb COM Ha 25,7% ¥ yMeHbIIAeT Pa3BUTHE MATOTEHHBIX OPraHH3MOB
Fusarium spp. u Aspergillus B 3,6 1 8,6 pa3 COOTBETCTBEHHO, IOJHOCTBIO
YHUYTOXAET IaTOTeHHBIe OpraHu3Mbl, poja Penicillium u KapIuKOBOCTH
pacTeHMH. YCTaHOBNEHO, 4TO OS(QQeKTHBHOH KOHLEHTpalHed KOMIUIeKCa
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[Ag(DmSucc)], HeoOxomumas Ans mpexnoceBHol 0GpaGoTKM COH, COCTaBIISET
5:10° Mo/, KOTOpasi yBeJMUMBAET ypoxkaitnocTh cou Ha 30% U CHHXast pocT u
pa3BUTHE TATOreHHbIX opranu3moB Fusarium spp. u Aspergillus B 4 u 6 pas
COOTBETCTBEHHO, [MOJIHOCTBIO MPEJOTBpallaeT KapauKoBoCTh. JlokTopaHTom
cunresupoBad  pasnonuraunubeii - kommekc  [Cu(Succ)(Gly)], ma ochose
»KOGHONHIAH/IOB, B YaCTHOCTH SIHTApHOt Kucnotsl, rauumua u Cu?’, KOTOpBI#
OCYLIECTBNSICTCA KOOpAMHALMEH artoMa a3ota M KuCHopoja KapOOKCHIBLHOM
rpynmnbl B MOJNEKyJie DIIHLMHA, @ TAKKe JABYX aTOMOB KHCIOPO/a KapbOKCHbHBIX
rpynn B SHTapHON KucioTe, BBISABICHO, YTO npUMEHEHHE IAHHOTO KOMIilekca
yBenuuuBaer Bexoxects o 100%, konuuectso 3zoposeix roGeros Ha 14,7%,
YMeHbIIAeT NaTOreHHble opraHu3mbl Oakrepuoda u ¢ysapuosa Ha 8,35% ro
CPaBHEHHI0O C KOHTPOJIbHBIMH pacTeHuamMd. Eio paspaGoramna TexHonorus
npennoceBHoii 06pabOTKH H KalCyTMPOBAHHS CeIbCKOXO03MHCTBEHHBIX KY/BTYp Ha
OCHOBE KOMIUIEKCa SIHTapHOM KHCIOTBI C HMOHaMH cepeOpa, a Takxke
aKTHBHpOBaHHOro OenTOHMTa KamkaT M MoaudUUMPOBAHHOTO KYKYpPY3HOro
Kpaxmala H MoJy4eH aTeHT Ha H300peTeHue.

KpoMe Toro, ZOKTOpaHT MpoIWIa MIOAOTBOPHYIO ABYXMECAYHYIO HAay4HYIO
CTaXXHPOBKY B MeXIyHapoJHOM M MEXYHHBEPCUTETCKOM LIEHTPE HAHOHAYKH U
ganorexHonoruit Maxarmel ['annu YHusepcureta (Kotrasm, Kepana, Unmus) c
10.04.-09.06.2023 - r. B xome cTaXHpOBKM OHa 3apeKOMeHIOBajla ce0s Kak
TTONHOLICHHEIH MCCIIe[oBaTellb, CIIOCOOHAS CaMOCTOSITENFHO IIPUHAMATH pelleHus
TIpH BO3HUKHOBEHWH MCCIEOBATE/BCKUX 3afad, a TAKXKe IPOBOAMTL PabdoTy
IJIAaHOMEPHO U CHCTEMATHYECKH.

ITo pe3ynbTaTaM BEIONHEHHS JUCCEPTAHOHHON PabOTHI €10 B COaBTOPCTBE
omy61MKoBaHO 14 HaydHBIX paboT. B TOM 4ncle: 2 CTaThbU B HAYYHBIX H3JAHHSAX,
peKOMeHI0BaHHbIX KoMmuTeToM M0 obecredyeHuio KayecTBa B cQepe HayKu H
BBICIIET0 00pa3oBaHkA MHEHHMCTEPCTBA HAyKH M BBICIIETO 0Opa3oBaHHA
Pecny6iuku KasaxcraH; 4 cTaTh¥l B PELEH3UPYEMBIX JKypHalaX, MHIEKCUPYEMBIX
110 6a3am naHHBIX Scopus 1 Web of Science B T.u.

1. Journal «Materials Today: Proceedings» - CiteScore 3.2, Scopus General
Materials Science, mponentuis - 58%, CiteScore 2023 —4,9;

2. Journal «Journal of Composites Science» - CiteScore 5,0, npouenTus -
76%, Q1; Web of Science Materials science composites, npoueHTans - 63 %, Q2;

3. Journal «Engineered Science» - CiteScore 14.9, Scopus Chemistry — 93%
npouentiwib, Q1; 98 % mpouentuins — Q1, a Taxke onmyONMKOBaHE! 1 cTaths H 4
TE3UCOB JOKIAZ0B, B MaTepuanax MEXTYHApOXHBIX KOHGMEpeHILui, mnomyyeH
NaTeHT Ha M300pEeTeHUs, NAaTeHT Ha IIONE3HYI0 MOJENb M aKT BHEIpEeHHSA
Pe3yIsTaTOB  HAYYHO-HCCIIE0BATENBCKUX, HAYYHO-TEXHHYECKHX paboT HIH
Pe3yNbTaTOB ~ HAydHOM W  HAYYHO-TEXHWYECKOH  JEATeNbHOCTH.  OTO
CBHJETENLCTBYET 00 AKTYANIBHOCTH TeMbl JOKTOPAHTA M BBICOKOH TOYHOCTH, &
TaKKe HalEKHOCTH TOTYUEHHBIX PE3YJIbTaTOB UCCIIENOBaHHS.

CkaHupoaHo ¢ CamScanner


https://v3.camscanner.com/user/download

YuuTBIBas  BBILICH3NIOKEHHOE, CUYHTAIO, YTO AaKTYaJbHOCTh, HOBH3HA,
NpaKTHUeCKass  3HAYMMOCTL M pe3yibraThl  JHUCCEPTALMOHHOH  paboThl
KaGnpaxmanoBoii  Alinyp KaHaToBHBI COOTBETCTBYIOT BCeM TpebOBaHUM,
NpenbaBIsieMbIM K JucceprauusaM IKOMHTETOM 1O KOHTpPONIO B chepe Hayku H
Bbicllero oOpasoBaHust MuUHHCTEpCTBA HAayKH MW Bbicuiero o0pa3oBaHus
PecnyOnuku Kaszaxcrad. JloKTOpaHT MOJIHOCTBIO 3aCiy:KUBAaeT HPUCYKIACHUs
yuéHoll crenenn jpoktopa ¢uiocopun (PhD) no obpasopatenbHoit nporpamme
«8D07108 — OcHOBHBIE NPOLECCH! CHHTE3a H NIPOU3BO/ICTBA HOBBIX OPraHU4eCcKux
M TOJIMMEPHBIX MaTepHaioBy.

/Tlonnucano/
IIpodeccop Caby Tomac
Jupextop IIKoAbI HAHOHAYKH H HAHOTEXHOJIOT Hii

VYuusepcutera Maxatmbl I'anau,
Kotrasam, Kepana, Unaus
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TekcT-NepPeBO JOKYMEHTA ¢ aHTJIMHCKOro Ha PYCCKHi SA3BIK BBIIOJHEH MHOIO, IIEPEBOAYHKOM,
XKypreibaeroii ['ynnaz MyxamenanueBHo.
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PecnyGnuka Kasaxcran roponm AnMarsl, ABaguaTh TPEThe HIOHA JABE TBHICAYM ABaALaTh MATOIO
roja. 51, AGeukaceiMoBa Aiiman TypexaHoBHa, HOTapHyc ropoaa AimMarsl, ACHCTBYIOIMA Ha
OCHOBaHHM rocymapcTBeHHOH nuuensur Ne 0000189, BemaHHOM MuHMCTEPCTBOM IOCTHIHH
Pecniyomukyr Kazaxcran or 10.08.1998 roma, CBHAETENBCTBYIO TIOUIMHHOCTH IIOJIIIMCH,
nepesogunka KypreiGaeBoii ['ymaas MpyxamenanueBHel, JlnuHocTh ee
Z1eecrnocoOHOCTh M IOJIHOMOYHS IIPOBEPEHEL.

3aperucTpupoBaHo B peecrpe: 1385

Baeickano: cormacHo 3akoH «O HoTapuarey
ITognucek HOTapuyca

YCTaHOBJIEHA,

ST7001553250623182407A78859B

HoTapmarTei ic-apekerTin, Giperei HOMpi / YHNKAAbHbIA HOMEP HOTAPHANLHOIO ABHCTBIA
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