AHHOTALIUS

K IUCCEPTAIIMOHHON paboTe HAa COMCKaHUe cTereHu JTokTopa punocodun (PhD)
«8D07101 — Xumuueckas TEXHOJIOTHSI OPTAHUYECKUX BEILIECTBY»

NCKAJIMEBA ACBLIIBAT KAMBYJIOBHA

Cunre3 u XapaKTEPUCTUKA IKOJTOTHIECCKH YUCTOI'O 6n0pa3.11araeM0r0
IJIACTUKOBOI'0 MaKe€Ta HA OCHOBE KpaxmaJia

AKTYaJIbHOCTH TEMBl.

Hcnonb30oBaHrWe TpaaULUMOHHBIX IJJACTUKOB B YIAKOBKE NPHUBOAUT K
HAaKOIUICHUIO IUIACTUKOBBIX OTXOJOB M 3arps3HEHUIO OKPYKAIOLIEH CpElbl.
buopa3naraempie TMONMMEpPBI, TAaKHE€ KaK TOJMMEPBI HA OCHOBE Kpaxmarla,
IPEIOCTABISAIOT 00Jiee SKOJIOTMYECKH YCTOMUMBYIO aJbTEPHATUBY, TaK KaK OHHU
paznararorcs B pupojae 6e3 GopMUpPOBaHUS BPEAHBIX TPOTYKTOB.

Bo MHOrux crpaHax BHENPSAIOTCA 3aKOHBI M CTAHAAPTHI, OIPAHUYHMBAIOIINE
WCIIOJB30BAaHNE TPAJULMOHHBIX IUIACTUKOB M NOOLIPSIONIME ITPUMEHEHHUE
OunopaznaraemMbIx MaTEpHaIOB. JTO CO3/Ia€T CIPOC HA HOBBIE MaTe€pHUaibl, BKIIOYAS
YIAKOBOYHbIE IIJIEHKA Ha OCHOBE OHMOpa3iaraeMbIX MOJIUMEPOB.

brnarogapss pocTy OCO3HAaHHOCTH JrOJEM O TpoOJjieMax, CBSI3aHHBIX C
IJJACTUKOBBIMHU OTXOJAMH M 3KOJIOTUYECKOW YCTOMYMBOCTBIO, YBEIIMUUBAETCS CIIPOC
Ha TPOJYKTHI, YIAKOBAHHbBIE B OMOpa3iaraeMyro yIaKkoBKY.

C xaxapIM JHEM TEXHOJOTHH «IBUXKYTCS» BIEpEd, U MOSBICHHUE HOBBIX
TEXHOJIOTMM W METOJOB CHHTE3a OuopasjaraeMblX IOJUMEPOB  MPUIAET
Ouomatepuaiam Ooibllle JOCTYIHOCTH W OSKOHOMMYECKOH BBITOAHBI IS
VCIOJIB30BaHUs B IIPOMBILIJIEHHOCTH B KAYECTBE YIIAKOBKHU.

B Kazaxcrane peamusyercsa IIporpamma mo oxpaHe OKpY’KarolIeW Cpensl,
HalpaBJieHHas Ha CHIDKEHHE OO0BEMOB IUIACTUKOBOIO Mycopa M Mepexoa K
VCIIOJIb30BAHUIO IKOJIOTUYECKH YUCThIX MaTepuanoB. CHHTE3 MMOJMMEPOB HA OCHOBE
Kpaxmajiaa CHOCOOCTBYET pealM3alluud dSTUX LeJeld, mpenjaras ajlbTepHATUBY
TPAAULMOHHBIM IUIACTUKOBBIM  MaTepuajaM, KOTOPBIE SBISIOTCS OCHOBHOM
IIPUYHUHOU 3arpsA3HECHUS.

B pamkax Haumonansnoii crpareruun "Kazaxcran-2050" npuopurer otnaercs
Pa3BUTHIO HAyKW W TEXHOJOTUH, CHOCOOCTBYIOIIMX WHHOBAlUOHHOMY pPOCTY M
yIyYIIEHUIO KadecTBa JKM3HM HaceneHus. MccrnenoBanue OuopaszinaraeMbix
IIOJIMMEPOB MOAAEPKUBACT CTPATETUUECKUE LIEJIM 110 BHEAPEHUI0 WHHOBAILIMOHHBIX
TEXHOJOTHMM B MPOU3BOACTBO U YIYUIIEHUIO HKOJIOTMYECKON OOCTaHOBKH, YTO
ABJISIETCS KJIIFOYEBBIM aCIIEKTOM CTPATErUH.

HauuvonanbHass nporpamma "3eneHas SKOHOMHMKA BKJIOYAE€T MEPblI IO
BHEJIPEHUIO TEXHOJOTMM, CHIKAIOIIMX BO3JCHCTBHE HA OKPYXKAIOIILYI0 Cpeny H
CHOCOOCTBYIOLIMX YCTOMUMBOMY pa3BUTHIO. J[aHHOE HCclieoBaHME AMCCEPTALUU
COOTBETCTBYET 3a/lauaM IpOrpaMMbl MO pa3pabOTKE U BHEIPEHUIO SKOJOTUYECKH
YUCTBIX  TEXHOJOTUH,  CIHOCOOCTBYIOUIMX  COKpAIEHUIO  HCIOJIb30BAHUS
HEepasJlaraeéMbIX MaTepUaJIOB.



Takum oOpazoM, paboTa o CUHTE3y OMOpa3IaraeMblx MOJMMEPOB HA OCHOBE
Kpaxmasa JJis yIIaKOBOYHBIX IVIEHOK OCTAETCA aKTyaJIbHOW M BaXKHOM C TOUKH 3PEHHUS
pelIeHus] PKOJOTUYECKUX MPOOJIEM M COOTBETCTBUS COBPEMEHHBIM TpPeOOBAHMSIM
PETYIUPOBAHUS M IOTPEOUTEITHCKUM MPETOYTCHUSIM.

Ieab uccaenoBanus.

CunTe3 OnopaznaraeMoro nojuMepa Ha OCHOBE KyKypy3HOTo kpaxmaia ¢ [IBC
¥ Ha OCHOBE KyKypy3HOTO Kpaxmana ¢ KMII u pa3zpaboTka coctaBa OnopasziaraeMbix
IUICHOK C BBICOKUMH (PU3UKO-MEXaHUYECKUMU CBOMCTBAMH, CIIOCOOCTBYIOIIHE
CHUKEHUIO HEraTUBHOTO BO3CHCTBUS HA OKPYKAIOILYIO CPENly, U UCTIOJIb3yEMBIX IS
MPOU3BOJICTBA MIACTUKOBBIX MAKETOB U YITAKOBOYHBIX MATEPHATIOB.

3agaum uccieg0BaHui.

- CuHre3 moJMMEpOB Ha OCHOBE KpaxMmaia C J100aBJIeHHEM MeTakpuiara
MeTtusoBoro 3dupa nonu(dtuwieHraukons) [[IDI'MA], obecreunBaroiiyo BBICOKOE
KAaueCTBO U YCTOMYMBOCTH MOJYy4YaEMbIX MATEPUATIOB.

- HccnenoBaHnne XMMHUYECKUX CBOMCTB MOJYYEHHBIX OHOIJIEHOK HAa OCHOBE
KpaxMalia ¢ J00aBJIeHUEM MeTaKpuiiaTa METUJIOBOTO 3pupa noju(3TUICHTJINKOJIS).

- Hccnenoanue (pU3MKO-MEXAHHMYECKUX CBOMCTB IMOJYYEHHBIX OHOIIEHOK
Ha OCHOBE Kpaxmana ¢ Jo00aBleHMEM MeTakpuiaTa METHIOBOTO 3(upa
NOIU(ITUIICHTJIUKOJIA).

- HccnenoBanue BIUSHUA PA3TMYHOM MOJIEKYJISIPHOM Macchl MeTakpuiara
MeTuiI0Boro 3¢upa nomu(d3tuieHraukois) [II9I'MA] Ha cBoiicTBa OHOMOIUMEPHBIX
IJICHOK C IIEJIbI0 ONTUMU3AINH WX XapaKTEPUCTHK JIJISi IPUMEHEHUS B YITaKOBOYHBIX
MaTepHaax.

- OneHka HKOJOTHYECKUX MPEUMYIIECTB OMOpas3iaraéMbIX YIaKOBOYHBIX
MJICHOK, BKJIIOYAsi OLIEHKY WX OMOpa3iaraeMOCTH U BO3JIEUCTBHS Ha OKPY>KAIOIIYIO
cpeny.

- IIpoBeneHue OMBITHO-MPOMBIIUICHHBIX HUCIBITAHUN OUOIJICHOK U OIICHKA
HKOHOMHUYECKOUN 3(PPEKTUBHOCTH pa3pabOTaHHON TEXHOIOTHU.

MeToabl ucc/ieI0BaHUS.

[Ipu BBINOJIHEHUH HUCCEPTAMOHHOW padOThl OBUIM KCIONb30BaHbI (HHU3UKO-
XUMUYECKHUE METOAbl U MPUOOPHI AJIA UcciaeqoBaHusl OuonoiuMepoB U miueHok: UK
cnexktpomeTpus «BrukerAlphay», TepmorpaBuMerpuyeckuil aHanu3 Ha Hpudope
NETZSCH 449F3A-0372-M B untepnaie temrneparyp ot 30 1o 700°C, ckanupyroias
AJIEKTPOHHAsE ~ MHKpoOcKomusi Ha mpubope «Hu3KoBakyyMHBIM  pacTpOBBIN
AJIIEKTPOHHBI MHUKPOCKOII B KOMIUIEKTE C CHUCTEMOM 3HEPro-AHCIEePCHOHHOrO
peHTreHoBcKkoro Mmukpoananuza Jeol JSM 6490 LF», npubGopbl BakyyMHOTO
dbunsTpoBanus Rocker300-LF30, mukpockon crepeockonuueckuit MCII-2 Bapuant
2CJ1, meTamnueckuii peaktop ¢ memaikoi R-201, 856 Conductivity Module, 867 pH
Module, 801 Stirrer, mpubop Master GCDani Instruments, nByxkaHaibubiii SIMP
analysis NM Ready-60 PRO13C Spectrometer'H/**C, tonmumaoMep cyXoii IIeHKHU.
DKCNepUMEHTANIbHBIE JJAHHBIE OBLIM MOJY4YEeHbl C UCIOIb30BAHUEM JIA0OPATOPHOIO
peaktopa Globe (Syrris), memanku npuBogHoit RW20digital, BogsHoi 6anun Apmen
DK420 u memanku MmarauTHO#M ¢ HarpeBoM AREC.

Hayunble nosioxxennsi, BIHOCUMbIE HA 3aIUTY:

- pa3paboTaHHasi TEXHOJIOTHS CHHTE3a OMOpa3iaraéMbIX IOJHUMEpPOB Ha



OCHOBE KpaxMaja C J00aBJIE€HHEM  MeTakpujaTa  MeETWIoBoro  3dupa
nomu(dtwieHraukosisa) [[I9I'MA] mnoBsimaer QU3NKO-MEXaHUYECKUE CBOWCTBA
OMOIJIEHKH, @ UYMEHHO IO MPOYHOCTH Ha pa3psiB TS Ha 28% 1o cpaBHeHuto ¢ [TOH/I.

- TEXHOJIOTHs TMOJy4YeHHs OuopasziaraeMoro mnojumepa M OHOIJIEHOK JUIs
YIAKOBOYHBIX MAaTEPHAIOB BKJIIOYAET KOMIIOHEHTHI B CJEIYIOIIEM COOTHOUICHUU:
[MBC/K/TIDTMA - 3:1:1 u KMIVK/TIOTMA - 3:1:1. OGpa3oBanue KoMILUIeKca
[MIBC/K/TII'MA u KML/K/ISI'MA npu temmeparype okoiio 80°C mpoucXoauT B
pe3yJsibTate HOBOro B3auMmozeinctBus mMexny OH-rpynmamu kpaxmana u [IBC wnun
KMLI.

- mieHky, conepxkamue [II'MA c Gonee BBICOKON MOJIEKYJISIPHON Maccoi,
oOnanaroT Oosiee BBICOKOM IPOYHOCTBIO HA pa3pblB U MEHBILICH CTENEHbIO
ouopaznoxkenusi, yeM 1ieHku ¢ [I9T'MA Huzkoil MonexyysipHON Maccoil. Bpems
Jerpajaliid  TOJYYEHHbIA TIUIEHOK Ha 15% Huxke, 4eM BpeMms Jerpajanuu
TpaJMLIMOHHBIX OMOIUIACTUKOBBIX aHAJIOIOB, U3BECTHBIX Ha phIHKE Ka3axcraHa.

- IOJTy4Y€HHbIE OMOpa3araeMble MOJUMEPBI MPUMEHUMBI JUIsl UCIIOJIb30BaHUS B
HKOJIOTUYHBIX YITAaKOBOYHBIX MaTepHaiax.

Hay4Hasi HOBH3HA.

- BIIEPBbIE CHHTE3UPOBAH OHOpa3jaraeMblid MOJMMEpP HAa OCHOBE IMPHUPOIHOTO
HaMoOJHUTENSI — KpaxMajla C J00aBJIGHHMEM MeETakpujaTa METHUJIOBOro 3dupa
nou(3twieHrnukods ) [ [I9IMA];

- BIEPBbIC YCTAaHOBJIEHO BIIMAHUE MOJICKYJSIPHOM MAacchl METaKpHiaTa
MetusoBoro 3¢upa momu(dtunenraukons) [[IDITMA] (Mn 300, 500 u 950) nHa
CBOMCTBa OHMOIMOJIMMEPHBIX IJICHOK C IIEJIbI0 ONTUMM3AIUU UX XapaKTEPUCTHUK IS
MIPUMEHEHUS B YIIAKOBOYHBIX MaTepualax;

- YCTaHOBIJICHO, YTO IIEHKH C MaccoBbIM cooTHomeHueM [IBC/K/TIDT'MA -
3:1:2 ¢ uucnom 3BeHbeB Henu [IS3I'MA 950 umenu BbICOKHE MOKA3aTENHN MPOYHOCTH
nipu paspeiee TS, paBHol 46,2 Mna. [loka3arens NpOYHOCTH € YHCIOM 3BEHBEB LIETIH
IIT'MA 950 u maccoBbiM cootHOmeHnneM KMII/K/IIDI'MA - 3:1:2 cocraBui 47,8
Mrna;

- BIIEpBbIE JOKa3aHa 3aBUCUMOCTb SBOJIOLMU CTENEHEW Ouojerpajaluuud Ot
coAepkaHusi U MojekyJisipHol Maccel [IDI'MA B cononumMepe ¢ MCIOIB30BAHUEM
TecTa Ha orpedbeHue B MOYBE;

- BBISBJIIGHO, YTO BpEMs Jerpajallid IJICHOK YBEJIMYMBACTCS 1O Mepe
yBenuueHus conepxanus [IBC unu KMI u ¢ Bo3pactanrueM MOJEKYJISPHON MacChl
I[ISI'MA B cononumepe.

O00CHOBAHHOCTH M JOCTOBEPHOCTH HAYYHBIX IMOJOXKEHUH, PE3yJIbTaTOB U
pexoMeHaaIuii  0a3upyeTcs Ha HWCIONh30BAHWU CTAHAAPTHBIX ampoOUPOBAHHBIX
METOJMK M METOJIOB MCCJICIOBAHUN, MUCTIOIb30BaHUS (U3MUECKIUX U XHUMHYECCKUX
3aKOHOB, BBICOKOM CXOJIUMOCTBIO  pE3yJbTaTOB  TEOPETHUECKUX U
DKCHEPUMEHTAJIbHBIX JaHHBIX, C [PUMEHEHUEM METOAOB CTAaTHUCTUYECKOMN
00pabOTKH pe3yIbTATOB IKCIIEPUMEHTOB C BBICOKMM MOKa3aTeleM KOPPEISLIUU.

IIpakTHyeckasi 3HAYMMOCTH PadOTHI.

3akiroyaeTcsi B pa3pabOTKe HOBBIX OMOMOJMMEPOB M OMOIUIEHOK, KOTOPbIE
MOTYT ObITh TPUMEHEHBI B KAYECTBE YITAKOBOUYHBIX MaTEPUAJIOB.

JIMYHBIN BKJIAJ aBTOPA.



Cocroutr B (QopMynupoBke U OOOCHOBAaHUM TEMbI JUCCEPTALMOHHOIO
UCCJIEIOBAHMS, IIOCTAHOBKM  33Ja4, M TMPOBEJECHUU TEOPETUYECKUX U
DKCIIEPUMEHTATILHBIX HCCIEAOBaHUH, (OPMYIHUPOBKE HAYYHBIX TIOJOXKCHHUH, B
JI0Ka3aTeNbCTBE HMX HOBU3HBI, pPa3pabOTKe METOJUYECKOro  oOecreueHus
POBEJICHHBIX paboT, pa3pabOTKe BHIBOJIOB M PEKOMEH/IAIINU.

AnpobGanus padboThbl.

Pe3ynbrarel paboThl AOKIAJBIBAIUCH U OOCYKIAIUCh HAa MEXKIYHAPOIHBIX
HAyYHO-TIPAKTUYECKUX KOH(DEPEHIUAX:

- 2nd International Conference On Environment, Technology And
Management (Icetem) 13-15 October 2022/ A156 - Modification Of Polyvinyl
Alcohol For Biodegradable Plastic Bags, Turkey;

- VI MexnyHapoaHas [IpakTrueckas Nurepuer-Kondepennus
«Axtyanbnbie [Tpobaemsr Haykm» 15-16 Hos6ps 2023r., Anmatsl, KazaxcraH.

Iyoankanuu. [To pe3ynbraram ucciaen0BaHuid OIMyOIMKOBAHO B COABTOPCTBE
6 paboTbl, B TOM uuciae | — B KypHaje, BKJIIOYEHHbIM B MEXKIYyHAPOIHYIO
pedeparuBuyto 6a3y manHbeix Scopus (Ql), 1 — B KypHane, peKOMEHIOBaHHOM
KOKCHBO MHBO PK, 2 - B MaTrepunanax MexayHapOIHbIX HAYYHO-TTPAKTUUYECKUX
KOH(epeHUuid, 2 - MaTEeHT Ha MOJIE3HYIO0 MOJENb.

Bkuaa nuccepranTa B IOATOTOBKY MYOJIHKAIMIA

1.«EffectofPolyethyleneGlycolMethylEtherMethacrylateontheBiodegradabili
ty of Polyvinyl Alcohol/Starch Blend Filmsy». [Togbop marepuanoBmis 063opa,
HaIrlcaHue o030pa U BBEACHUS, o0paboTka u OMnucaHue
PE3YIbTaTOBIKCIIEPUMEHTOB, HAITMCAHUE3AKITFOUEHUS.

2«SynthesisofBiodegradablePolymer-BasedonStarchforPackagingFilms:A
Review ». [Ilouck mnyOnukanmuii ayis  o0030pa W €ro  HaluCaHUe,
HaluCcaHUepa3/1eJI0B:METOIMKANCCIIEIOBAHUMI,PE3YIbTAThIMCCIIEI0BAHUN.

3. «Modificationofpolyvinylalcoholforbiodegradableplasticbags».Pa3pabot
Ka IUlaHa JOKJada, NmoAdOp M CcUCTeMaTH3alys MaTepuaioB, HAIMCAHUEIBYX
pa3zeoB,BRICTYIJICHUE HAKOH(EPEHIUY.

4. «Synthesisofbiodegradablepolymersforpackagingfilms»
PazpaboTtkamnnananokiaja, moa0opucucTeMaTu3alusIiMaTepraioB.

5. Ne334 Tlatent Ha mnoJsie3Hylo Mojelb «CocTaB OuopasiaraeMoro
IJIACTUKOBOTO TakeTa». IlaTeHTHBIH MOMCK, MOJ0Op aHAJIOrOB M MPOTOTHIIOB,
nojayva 3asBKH.

6. Ne 7858 Ilatent Ha momne3Hy mojeib «buopasmaraeMblii TOJTUMEPHBIHA
MakeT Ha OCHOBE MOAM(UIIMPOBAHHOTO Kpaxmaia». [laTeHTHBIH MOWCK, T0a00p
aHaJIOTOB U MPOTOTHUIIOB.

Bxrnag aBropa B MOATOTOBKY Ka)XJAOW MyOJIMKAIlUKA TOJHOCTHIO NMPHUBENCH B
JICCEPTALIMH.

CtpykTypa u 00beM JUCCEPTAIUH.

Huccepranmonnas pabora wuznokeHa Ha 116 cTpanuiax, B ToM uucie 3
CTpaHUIIbl TIPUJIOXKEHUH, coAepXUT 26 Tabmun u 45 pucynkoB. ConaepkaHue
JUCCEPTAILIMOHHON pabOThl COCTOUT U3 BBEJICHUS, JIUTEPATYPHOT0 0030pa, 0OHEKTOB U
METO/I0B UCCIEA0BaHUS, PE3YyJIbTATOB UCCIEIOBAHNUSA, UX OOCYKJICHUS U 3aKIIOUYEHUSI.

ABTOp  BbIpakaeT INIyOOKyr0  OJaroJapHocTb CBOEMY  HAayYHOMY



pykoBoautento aokropy PhD, npodeccopy llkonbl maTepuanoBeeHus: U 3eJI€HBIX
texHonorn Kazaxcrancko-bpUTaHCKOro TEXHHMUYECKOro yHuBepcureTa Herum
ATtTna Dnbcaiiny u 3apyoexHomy KOHCyIbTaHTy, PhD, npodeccopy YauBepcutera
Hayku B Manaitzun (USM) Moxaman Hacup Moxaman MOparum 3a HEOLEHUMYIO
paboTy ¥ KOHCYJIbTAalluU B XOJI€ UCCIIEIOBAHU.



ANNOTATION

for a dissertation for the degree of Doctor of Philosophy (PhD)
“8D07101 — Chemical technology of organic substances”

Iskalieva Asylzat Zhambulovna

Synthesis and characterization of eco-friendly biodegradable plastic bag
based on starch

Relevance of the topic.

The use of traditional plastics in packaging leads to the accumulation of plastic
waste and environmental pollution. Biodegradable polymers, such as starch-based
polymers, provide a more environmentally sustainable alternative as they biodegrade
in nature without forming harmful products.

Many countries are introducing laws and standards to limit the use of
traditional plastics and encourage the use of biodegradable materials. This creates
demand for new materials, including packaging films based on biodegradable
polymers.

With people becoming more aware of the issues surrounding plastic waste and
environmental sustainability, the demand for products packaged in biodegradable
packaging is increasing.

Every day technology is moving forward, and the emergence of new
technologies and methods for the synthesis of biodegradable polymers makes
biomaterials more accessible and economically viable for use in industry as
packaging.

Kazakhstan is implementing an environmental protection program aimed at
reducing the volume of plastic waste and switching to the use of environmentally
friendly materials. The synthesis of starch-based polymers meets the goals of
implementation, including an alternative to the pulling out of plastic materials, which
are the main cause of these contaminants.

Within the framework of the National Strategy “Kazakhstan-2050”, priority is
given to the development of science and technology, promoting innovative
development and improving the standard of living of the population. Research into
biodegradable polymers as strategic goals for the introduction of sustainable
technologies into production and sustainable development, which is a key aspect of
the strategy.

The national Green Economy program includes the introduction of
technologies that reduce environmental impact and promote sustainable
development. This dissertation research is consistent with the program's mission to
develop and implement environmentally friendly technologies that help reduce the
use of non-degradable materials.

Thus, work on the synthesis of biodegradable starch-based polymers for
packaging films remains relevant and important from the point of view of solving



environmental problems and meeting modern regulatory requirements and consumer
preferences.

The purpose of the study.

Synthesis of a biodegradable polymer based on corn starch with PVA and
based on corn starch with CMC and the development of a composition of
biodegradable films with high physical and mechanical properties, helping to reduce
the negative impact on the environment, and used for the production of plastic bags
and packaging materials.

Research objectives.

- Synthesis of starch-based polymers with the addition of poly(ethylene glycol)
methyl ether methacrylate [PEGMA], ensuring high quality and stability of the
resulting materials.

- Study of the chemical properties of the resulting biofilms based on starch
with the addition of poly(ethylene glycol) methyl ether methacrylate.

- Study of the physical and mechanical properties of the resulting biofilms
based on starch with the addition of poly(ethylene glycol) methyl ether methacrylate.

- Study of the influence of different molecular weights of poly(ethylene glycol)
methyl ether methacrylate [PEGMA] on the properties of biopolymer films in order
to optimize their performance for use in packaging materials.

- Assess the environmental benefits of biodegradable packaging films,
including an assessment of their biodegradability and environmental impact.

- Conducting pilot tests of biofilms and assessing the economic efficiency of
the developed technology.

Research methods.

While performing the dissertation work, physicochemical methods and
instruments were used to study biopolymers and films: IR spectrometry
“BrukerAlpha”, thermogravimetric analysis on a NETZSCH 449F3A-0372-M
device in the temperature range from 30 to 700 °C, scanning electron microscopy on
a “Low-vacuum raster” device electron microscope complete with energy-dispersive
X-ray microanalysis system Jeol JSM 6490 LF", vacuum filtration devices
Rocker300-LF30, stereoscopic microscope MSP-2 version 2SD, metal reactor with
stirrer R-201, 856 Conductivity Module, 867 pH Module, 801 Stirrer , Master
GCDani Instruments device, two-channel NMR analysis NM Ready-60 PRO13C
Spectrometer1lH/13C, dry film thickness gauge. Experimental data were obtained
using a Globe laboratory reactor (Syrris), a RW20digital drive stirrer, an Armed
DK420 water bath and an AREC heated magnetic stirrer.

Scientific provisions submitted for defense:

- the developed technology for the synthesis of biodegradable polymers based
on starch with the addition of poly(ethylene glycol) methyl ether methacrylate
[PEGMA] increases the physical and mechanical properties of the biofilm, namely
tensile strength TS by 28% compared to LDPE.

- the technology for producing biodegradable polymer and biofilms for
packaging materials includes components in the following ratio: PVA/C/PEGMA -
3:1:1 and CMC/C/PEGMA - 3:1:1. The formation of the PVA/K/PEGMA and
CMC/K/PEGMA complex at a temperature of about 80°C occurs as a result of a new



interaction between the OH groups of starch and PVA or CMC.

- films containing higher molecular weight PEGMA have higher tensile
strength and lower biodegradability than films containing low molecular weight
PEGMA. The degradation time of the resulting films is 15% lower than the
degradation time of traditional bioplastic analogues known on the Kazakhstan
market.

- the resulting biodegradable polymers are suitable for use in environmentally
friendly packaging materials.

Scientific novelty.

- for the first time, a biodegradable polymer was synthesized based on a natural
filler - starch with the addition of poly(ethylene glycol) methyl ether methacrylate
[PEGMA];

- for the first time, the influence of the molecular weight of poly(ethylene
glycol) methyl ether methacrylate [PEGMA] (Mn 300, 500 and 950) on the properties
of biopolymer films was established in order to optimize their characteristics for use
in packaging materials;

- it was found that films with a mass ratio of PVA/K/PEGMA - 3:1:2 with the
number of PEGMA chain links 950 had high tensile strength TS equal to 46.2 MPa.
The strength indicator with the number of PEGMA chain links 950 and the mass ratio
of CMC/C/PEGMA - 3:1:2 was 47.8 MPa;

- for the first time, the dependence of the evolution of the degree of
biodegradation on the content and molecular weight of PEGMA in the copolymer
was proven using a soil burial test;

- it was found that the degradation time of films increases as the content of
PVA or CMC increases and with an increase in the molecular weight of PEGMA in
the copolymer.

Practical significance of the work.

It consists of developing new biopolymers and biofilms that can be used as
packaging materials.

Personal contribution of the author.

Consists of formulating and justifying the topic of the dissertation research,
setting tasks, and conducting theoretical and experimental research, formulating
scientific statements, proving their novelty, developing methodological support for
the work carried out, developing conclusions and recommendations.

Approbation of work.

The results of the work were reported and discussed at international scientific
and practical conferences:

- 2nd International Conference On Environment, Technology And
Management (lcetem) 13-15 October 2022/ A156 - Modification Of Polyvinyl
Alcohol For Biodegradable Plastic Bags, Turkey;

- VI International Practical Internet Conference “Current Problems of Science”
November 15-16, 2023, Almaty, Kazakhstan.

Publications.

Based on the research results, 6 works were published in co-authorship,
including 1 in a journal included in the international abstract database Scopus (Q1),



1 in a journal recommended by KOKSNVO MNERO RK, 2 in materials of
international scientific and practical conferences, 2 - utility model patent.

Contribution of the dissertation candidate to the preparation of publications

1. “Effect of Polyethylene Glycol Methyl Ether Methacrylate on the
Biodegradability of Polyvinyl Alcohol/Starch Blend Films.” Selection of materials
for the review, writing a review and introduction, processing and describing the
results of experiments, writing a conclusion.

2"Synthesis of Biodegradable Polymer — Based on Starch for Packaging Films:
A Review". Searching for publications for review and writing it, writing sections:
research methodology, research results.

3. “Modification of polyvinylalcohol for biodegradable plastic bags”.
Development of a report plan, selection and systematization of materials, writing two
sections, presentation at the conference.

4. “Synthesis of biodegradable polymers for packaging films” Development of
a report plan, selection and systematization of materials.

5. No. 8334 Patent for utility model “Composition of a biodegradable plastic
bag.” Patent search, selection of analogues and prototypes, filing an application.

6. No. 7858 Patent for utility model “Biodegradable polymer bag based on
modified starch.” Patent search, selection of analogues and prototypes.

The author's contribution to the preparation of each publication is fully given
in the dissertation.

Structure and scope of the dissertation.

The dissertation is presented on 116 pages, including 3 pages in the appendix,
contains 26 tables and 45 figures. The content of the dissertation consists of an
introduction, literary.

The author expresses deep gratitude to his supervisor, PhD, Professor of the
School of Materials Science and Green Technologies of the Kazakh-British
Technical University Negim Attia Elsayed and foreign consultant, PhD, Professor of
the University of Science in Malaysia (USM) Mohamad Nasir Mohamad Ibrahim for
invaluable work and advice during the research.



AHHOTALIUS

dmtocodus moxrops! (PhD) reibiMu mopexecin any yuria «8D07101 —
OpraHuKaibIK 3aTTap/IbIH XUMHUSUTBIK TEXHOJIOTHSICED) JUCCEPTAIUSIChIHA

HUckanueBa Acbuizar ZKamOysioBHa

IKOJIOTHAJIBIK Ta3a OMOJOTMSUIBIK bIIBIPAUTHIH KpaxMaJl Heri3inaeri
IUIACTHKAJBIK KAalThIH CHHTE31 KOHe CHIIaTTAMAChI

TaKbIpBINTHIH 03€KTLIIr.

Kanramana JOCTY I riacTMaccaiapibl naianany MJTACTHK
KAJIJIBIKTAPBIHBIH KUHATYbIHA KOHE KOpIIaraH OpTaHbIH JIaCTaHybIHA OKEJe/l.
Kpaxman Heri3iHaeri noJmMepiaep CUSKTbl OMOJIOTHSUIBIK bIABIPAUTHIH OJIUMEPIED
Ta0ufaTTa 3USHIBl OHIMIAEP TY30€CTEeH OHOJIOTHSIIBIK  BIIBIPANTHIHIBIKTAH
OKOJIOTHSIJIBIK TYPAKThIPAK OalaMa YChIHAIBI.

Kermreren emmep DoCTYpsl muiacTMaccajapabl MadmgaiaHyabl IIEKTEY KOHE
OMOJIOTHSIIBIK  BIIBIPANTHIH MaTepUAIAPAbl MMalIaJaHy Ikl BIHTAJAHIABIPY YIIIH
3aHJap MEH CTaHJapTTap/Abl €Hri3yjae. by jkaHa Marepuanjapra, COHbIH 1IIIHJC
OMOJIOTUANIBIK ~ BIABIPAWTBIH  MOJMMEPJIEP HETI3IHAErT oOpay IJIEHKajJapblHa
CYPaHBICTHI TYABIPAJIbI.

AnaMaap TUIaCTUK KaJABIKTapbhl MEH SKOJOTHSIIBIK TYPAKTBUIBIKKA KATHICTHI
Macelenep Typaiabl KeOipek OiIeTIHIIKTEH, OUOIOTHUSUIBIK BIABIPAUTHIH KarTamara
OpaJIFaH eHIMJIEpre CYPaHbIC apThIT KeJe/i.

KyH caliblH TEXHOJIOTHS aliFa KbUUDKY/IA )KOHE OMOBIIBIPAUTHIH OTUMEPIIePIl
CUHTE3JICYy/IIH  KaHa TEXHOJIOTHsUIAphl MEH OMICTepIHIH Taiga  Ooiysbl
OroMarepuanapabsl OHEPKACINTE KanTama peTiHAe NaifalaHy YUIiH KOJI JKETIMJI
YKOHE SKOHOMUKAJIBIK TYPFbIJIaH TUIMJ1 €Tel.

KazakcTtanma MiacTUK — KaJIJBIKTapbIHBIH ~ KOJIEMIH — a3aiiTyFa  JKOHE
AKOJIOTHSIJIBIK Ta3a MaTepuajap/bl MaigalaHyFa KeIryre OaFbITTalFaH KopIlaraH
OpTaHbl KOpFay OarmapiiaMachl >Ky3ere acelpputyga. Kpaxman HeriziHzeri
MOJIMMEPJIEP/IIH CHHTE31 ICKE achIpy MakcaTTapblHa Xayarn Oepe/il, OHbIH 1II1HIE OCHI
JacTaymibl  3aTTapAblH  HEri3ri ceb6ebl  OoJiblll  TaOBLIATHIH — TJIACTUKAJBIK
MaTepHuaIiapabl KYJIbIT aryFa Oagama.

«Kazakctan-2050» ¥ATTBIK CTpaTerusichl asChIHAA FHUIBIM MEH TE€XHUKAHbI
JAMBITYFa, HHHOBAIIMSUTBIK JTAMYFa JKOHE XaJIBIKTBIH OMIp CYpY JACHI€HiH apTThIpyFa
O6aceIMIbIK Oepimyae. CTpaTerusiHbIH HET13T1 aCMEeKTici O0JIBIN TaObUTATHIH TYPAKTHI
TEXHOJIOTUSIIAPABl OHJIPICKE JKOHE TYPAKThl JaMyFa EHTI3YIIH CTpPaTeTHsIIbIK
MakcaTTapbl PeTiH/Ie OMOJOTUSIIBIK BIIBIPANTHIH MOJTMMEPIIEP/Il 3EPTTEY.

«Kacblm 3KOHOMHKa» VITTHIK OarjapiaMachl KOpIIaFaH opTara ocepii
a3alTaThblH JKOHE TYPAKThl JaMyfa BbIKIAJd €TEeTIH TEXHOJIOTHSUIApJbl EHT13Y/Il
KamMTUabl. bByn  guccepTrauMsuiblk  3epTTey  bIABIPAMAWTBIH — MaTepuaiaapibl
naianany/pl a3alTyFa KOMEKTECETIH HKOJIOTUSUIBIK Ta3a TEXHOIOTUsIIap/Ibl 931pIey
’KOHE eHr13y OOMbIHIIIA OaF1apiaMaHblH MUCCUSICBhIHA COMKEC KeNei.

Ocpunaiiia, KaObIKIIagapabl opay YIIiH OMOJOTUSIIBIK bIIBIPAUTHIH KpaxMal



HETI31HAEer1T  MOJUMEpJepal  CHUHTE3[ey  OOMBIHIIA  KYMBIC  DKOJOTHSUIBIK
npoOiemManapapl  IMIENly  JKOHE  3aMaHayd HOPMATHUBTIK — TajamTap MeEH
TYTBIHYIIBIIAPABIH ~ KaJlayJIapblH KaHAFaTTaHABIPY TYPFBICBIHAH ©3€KTI JKOHE
MaHBbI3/1bI OOJIBIT Kaia Oepe/i.

3epTTey MaKcaThl.

XKyrepi kpaxmansl Herizinae [IBA sxone xyrepi kpaxmainsl Herizinae LIMC
0ap OMOJIOTHSJIBIK BIIBIPAUTHIH TOJUMEDP CHUHTE31 JKOHE KOpIIaFraH opTara Tepic
acep/il a3aiiTyFa KOMEKTECETIH JKOFaphbl (GU3HKAIBIK KOHE MEXaHUKAJIBIK KaCHEeTTepl
0ap OMOJIOTHUSUIIBIK BIIBIPAUTHIH MJICHKAIAPABIH KYPAaMbIH kKacay >KOHE OHJIIPY YILIH
KOJIIAHBLJIATBIH [JIACTUK MAaKETTEp MEH Opay MaTepHallIaphl.

3epTTEey MaKcaTTAPDI.

- aJbIHFAaH MaTepuafap/blH >KOFaphl camachl MEH TYPaKThUIBIFbIH
KaMTaMachI3 eTeTiH MO (3 THICHIIIMKOIIb) MeThI 3dup metakpuiat [PEGMA] kocy
apKpUIbl KpaxMaJl HET131HIeT1 OJIMMEpIIep/il CUHTE3/IEY .

- 1oJU (3TUIICHTIIMKOJIE) METHJI (P METaKpPHIATHIHBIH KOCBUIFaH Kpaxmall
HET131Her1 anblHFaH 0MoQUIbMACP/IIH XUMUSIIBIK KACUETTEPIH 3€PTTEY.

- Tloau(3THICHIIIMKOIB) METHIT S(DUP METaKPHJIATBIHBIH KOCBIIFaH Kpaxmall
HETI31HJIET] aJblHFaH OMOPMIbMAEPAIH (DUIUKAIBIK-MEXaHUKAIBIK KAacHETTEpPIH
3epTTEey.

- opay MaTepuajiapblHIA MaijajiaHy VIIIH OJIApJbIH  ©HIMJIUIITH
OHTAWJIAHJBIPY MaKcaThbiHAQ OWOMOJMMEpl KaOBIKIIAIApAbIH KACHETTEepIHE
O (3THIICHTIMKOIb)METHT ~ 3¢up  MetakpuiateiHblH ~ [PEGMA]  oprtypai
MOJIEKYJIAJIBIK CAJIMAKTAPBIHBIH dCEPIH 3EPTTEY.

- BuONOTUSIIBIK BIIBIPANTHIH Opay IUICHKAJIAPBIHBIH KOpIIAaFaH oOpTara
TUTI13€TIH MalIachlH, OHBIH 1IITHE 0JIAPIBIH OMOBIIBIPAFBIIITHIFBIH KoHE KOpIIaFaH
opTara 9cepiH Oarainay.

- buonnenkanapapiH TOKIpUOENIK ChIHAKTAPBIH XKYPri3y KoHE 9O31pJICHIeH
TE€XHOJIOTUSHBIH SKOHOMUKAJIBIK THIMIIITIH Oaraiiay.

3eprrey aaicrepi.

JluccepTanmsulblK  KYMBICTBI  OPBIHAAY Ke3iHae OwomonmMepiep MeH
IJICHKAIAPJbl  3epTTey YIIH (U3UKA-XUMUSJIBIK ~ OJICTEp MEH acramnTap
KonmanbuLbl: «bpykepAnbda» UK-cnexkrpomerpi, NETZSCH 449F3A-0372-M
kypeurFbickiHAa 30-man 700 °C-xka geMliHri Temmeparypa JIuana3oHbIHAA
TEPMOTPABUMETPHUSJIBIK Tajaay, SJICKTpOHIbl ckaHepiaey. Jeol JSM 6490 LF
DHEPTeTUKAIIBIK TUCIIEPCUSUIBIK PEHTTEHAIK MHKpoTanaay xyueci 6ap «Temen
BaKyyMIIbl PACTPJBIK» KYPBUIFBI 3JCKTpOHIbI MuKpockon, Rocker300-LF30
BaKyyMIbl Cy3y Kypbutrblapel, MSP-2 nyckacet 2SD  cTepeocKOmusIIbIK
Mukpockort, R-201 apanacTeIpFbItibl 6ap MeTa peaktop, 856 OTKi3rimTik Moy,
867 pH momyi, 801 apamacteipreimr, Master GCDani Instruments KypbuUIFbICH, €Ki
apaaiasl SIMP tammaysr NM Ready-60 PRO13C SpectrometerlH/13C, kyprak
IUICHKA KaJBIHIBIFBIH OJIIICHTIH Kypan. OKcrnepuMeHTTiK nepekrep Globe
3epTXxaHajblK peakTopsl (Syrris), RW20 mudpibik sxeTek apaisacTeiprbimisl, Armed
DK420 cy monmacel s)xoHe AREC KbI3abIpbUIFaH MAarHUTTIK apaJIaCThIPFBII APKbLIBI
QJIBIH/IBI.

Koprayra yCHIHBLIFaH FBUIBIMH epexxeJiep:



- oy (dTHIIEHTTIMKONIB) MeTr 3¢up Metakpuiar [PEGMA] kocy apKpLibl
KpaxMmaj HeTi3iHAe OWOBIIBIPAUTHIH TOJUMEPJEPl CHUHTE3NCYAIH O3IpJICHTCH
TEXHOJIOTUSCHl OWOIIJICHKAHBIH (DU3UKAIBIK-MEXaHUKAIBIK KACHETTEpIH, artar
aiftkanna HDPE-men canbicThiprania co3yra Te3iMauIiria 28%-ra apTTeIpabl.

- opay MaTepuaapblHa apHAIFaH OWOJIOTHSUIIBIK BIABIPANTHIH TOJIUMEDP MEH
OWoIIeHKaIapabl OHAIPY TEXHOJOTHSACHI KeJeCl KaThIHACTaFbl KOMITOHEHTTEPII
kamtuael: PVA/C/PEGMA - 3:1:1 xxone CMC/C/PEGMA - 3:1:1. PVA/IK/PEGMA
xone CMC/K/PEGMA kemreninig mamamen 80°C Temmeparypaga Ty3uiyi
kpaxmanabig OH Tonrapelt Men PVA nemece CMC apachiHIaFbl KaHA OpPEKETTECY
HOTWKECIH/IE maiiga 00aabl.

- MoJieKynanblK caiMarbl korappl PEGMA  6ap kaObikmiamap TeMmeH
MosiekynanslK canmarbl PEGMA 6ap muieHkanapra KaparaHia >KOFapbl CO3BLIY
OEpIKTIrlT MEH OHOBIIBIPAFBIITHIFEI TOMEH. AJIBIHFAH IUICHKAJIAPABIH BIIBIPAY
YaKbIThl Ka3aKCTAHJIBIK HAPBIKTA OCIT1Il J9CTY Pl OMOIIACTUKAIIBIK aHAJIOTTap IbIH
nerpaaamus yakpiTbiHaH 15%-ra ToMeH.

- aJIbIHFaH OWOJIOTHSUIIBIK BIIBIPAWTHIH MOJIMMEPIIEP DKOJOTHSUIBIK Ta3a opay
MaTepHaIapbIHIa KOJIAaHyFa KapaMIbl.

FbLIbIMU JKaHAJIBIK,

- ajFam per TaOWFU TOJTBIPFBINI — IOJH(ITHICHIVIMKOIL) METHI 3(up
metakpmwiaT [PEGMA] koceutraH Kpaxmall Heri3iHie OWOBIIBIPANTHIH IOJUMED
CUHTE3IEI,

- KanTamajza KOJIJJaHy VIIIH OJIapJblH CHUMAaTTaMajapblH OHTAWJIAHIBIPY
MaKcaThIHIa ajFall PeT MNOJU(ITHICHIJIMKOIb) METHI 3(GUp METaKpUIAThIHBIH
[PEGMA] (Mn 300, 500 >xone 950) monekysaiablK CaaMarbIHbIH OHOMOJIUMEPII
KaOBIKIIaap/IbIH KaCUETTEpiHEe dcepl aHBIKTAIbl. MaTepralaap;

- PVA/K/PEGMA wmaccansik KatbiHackl - 3:1:2 PEGMA Ti30ex
OybrHmapeiHbiH canbl 950 mmenkamapapiH 46,2 Mlla-Fa TeH >KOFaphl CO3BLTY
oepiktiri TS Oonateiabl aHbIKTaNABl. PEGMA Ti36ekTepiniy canbl 950 >xoHe
CMC/C/PEGMA maccanbIk KaTbiHAchl - 3:1:2 OosiaTeiH OepikTik kepcetkint 47,8
MITa 6onnast;

- TOTIBIPAK KOMY ChIHAMachl apKbLIbI aJIFall peT OnoAeTpagaus 1opeKeCiHiH
ABOTIONMACKIHBIH conoumepaeri PEGMA Ma3MyHbI MEH MOJIEKYJIAIbIK CaiMarbIHA
TOYEIALTITT TN ASH I,

- [IBA nemece [IMC memnmepi apTkaH caiblH xoHe conoiumepaeri [IDI'MA
MOJICKYJIaJbIK ~CajIMaFrbl apTKaH CalblH KaOBIPIIAKTApIbIH bIABIPAY YaKbIThI
apTaTbiHbl aHBIKTAIABL. On opay MaTepuaagapbl peTiHIE MainanaHyra O0JaThIH
)aHa Ouornonumepiiep MeH OnoGuIbMIEpal 931pJeyAeH TYPaIbl.

ABTOPJBIH KeKe YJIECi.

JluccepTanmsuiblK,  3€pTTEY TaKBIPHIOBIH TYXKBIPBIMAAY J>KOHE HETI3/eY,
MIHJIETTEP KOI KOHE TEOPHUSUIBIK >KOHE SKCIEPUMEHTTIK 3epTTeyJiep XKYprizy,
FBUIBIMH  TYXKBIPBIMJIAPABl  TYXKBIPbIMZIAY, OJApAblH JKaHAJBIFBIH  JISJIENJIEY,
KYPTi3UIT€H JKYMBICTBI 9JIICTEMENIK KamMTaMachl3 €Tyl 931pJiey, KOPBIThIHABLIAP
MEH YCBIHBICTap J31pJIeyACH TYPabl.

KymbICcTBI anpodanusiay.

Kymeic HOTHXKelepi XaJIbIKAPAJIbIK FBUTBIMU-TIPAKTUKAJIBIK



KoH(pepeHuusnapaa 0assHIabIM, TaTKbUIAH b

- Kopmiaran opra, TexHOJIOTHS %KoHE OacKapy OOWBIHINA 2-1IT1 XaJIbIKAPaJIbIK
koHpepennus (lcetem) 13-15 kazan 2022 x./ A156 - BHOMOTHSIBIK BIIBIPAHTHIH
IJTACTHUK MAKETTePre apHaJIFaH MOJMBUHUI CHUPTiIHIH Moaudukanuscel, Typkus;

- «FpUTBIMHBIH ©3€KTi Macenenepi» VI xaaplKapalblK MPaKTUKAIBIK MHTEPHET-
koH(pepennusacel 15-16 kapama 2023 x., Anvatsl, Kazakcran.

Kapusnansimaap.

3eprrey HOTWXKelepl OoMblHIIA 6 JKYMbIC OIpJIECKEH aBTOPJIBIKIEH
Kapusiaapl, oHbIH immuHge 1-1 Scopus (Q1) xamesikapaiblk pedepar aepexTep
0a3ackiHa enriziires xxypHaiaa, 1-i KP MHEPO KOKCHBO ycrwinran xypHanaa, 2-
1 XaJIBIKapaJIbIK FEUIBIMU-TOXKIpHOEIIK KOH(DEepEeHIUIapAbIH MaTepHualIapbIHaa. , 2 -
naiansl MOJIEIb MATEHTI.

JluccepTaHTTHIH 0achLIBLIMIAPABI JaHbIHIAYFA KOCKAH YJeci

1. «llomMATUACHTIUKOIL METHUI d3(PUp METaKPWIATHIHBIH ITOJTHBUHUI
CHHUpTI/KpaxMall KOCHachl IUICHKAJIAPBIHBIH ~ OWOBIABIPAFBIIITHIFEIHA — dCEPiy.
Peuensusira martepuangapabl 1pikTey, LIOJAYy MEH Kipiclie Xazy, Toxipuoe
HOTHXKEJEPIH OHCY KOHE CUIIATTay, KOPBITHIHIBI Ka3y.

2 "Opay ¢unpmaepi YIIiH OHOBLABIPANTHIH MOJIUMEP-HETI3IK KpaXMalablH
cuHTe3l: 1oy . PeneHsusuiay yimH OachUIbIMAApPIbl 1371y JKOHE OHBI JKa3y,
OesiMIep/Il xKazy: 3epTTey 9AICTEMEC], 3ePTTEY HOTHKENIEPI.

3. «bUOMOTUSIIBIK BIABIPAUTHIH TJIACTUK TMAKETTEPre apHAJFaH MOJIMBUHUII
CHUPTIHIH MOAM(UKAIUIACH» basHmaMma jkocmapblH Kypy, MaTepualiiapasl TaHaay
YKOHE KYleney, ekl CeKIusl Jka3y, KoH(pepeHnusia oasHaama xacay.

4. «[Inenkamapapl opay YIIIH OWOJOTHSUIBIK BIIBIPAUTHIH TOJIUMEPIIEPIiH
cuHTe31» Ecen sxocnapsiH Kypy, MaTepuaigap/ibl TaHIay KOHE JKyHeney.

5. Ne 8334 «bUONOTUSANBIK BIIBIPAUTHIH TOJMATUIICH MAKETIHIH KYpPaMbD)
naigansel Mojenbre mareHt. llaTeHTTIK 137ey, aHaJOrTap MEH MPOTOTUITEPII
TaHjay, oTiHIM Oepy.

6. Ne 7858 «MomudukanusianHFaH KpaxMasl HETI31HAETT OMOJIOTHSIIBIK
BIIBIPAUTHIH MOJUMEPJl Kam» naijansl Mojenbre mareHT. [laTeHTTiK 137eHic,
aHaJIOrTap MEH MPOTOTUIITEP Il TAH/AY.

Op 0acBIIBIMJIBI JaibIHIayFa aBTOPBIH KOCKAH YJI€Ci JUCCEPTAIHSIIA TOBIK
KOPCETUIrEeH.

JluccepTauusiHbIH KYPbLJIBIMbI MEH KOJIeMi.

Huccepranus 116 6erre 6epinreH, oHbIH 3 0TI KOochIMINIaaa, 26 KeCcTe KoHe
45 cypert Oap. [luccepTariusiHbIH Ma3MYHBI KipiCTIIeH, 91e0M.

ABTOp OHBIH FBUIBIMH KeTekimmici, PhD  mokropei, Ka3zakcran-bpuran
TEXHUKAJBIK yHUBEPCUTETIHIH Marepuaitany XoHE JKachll TEXHOJOTHUSIIAp
MekTeOiHIH npodeccoppl Herum ATtna Dicaiiaka skoHe mietenmik keHectni, PhD
nokTophl, Manaitzusaarsl Feuieim yHuUBepcuTeTiHiH (USM) npodeccopsl Moxaman
Hacupre yiaken anrbickiH Ouaipeni. Moxaman Mopaxum 3epTrey OapbiChiHaa Oara
XKeTrec eHOeri MeH KEeHEeC YIIIH.



