REVIEW

for the educational program 7M07103 '"Materials science and technology of
new materials"

Familiarization with the educational program (EP) 7M07103 "Materials
science and technology of new materials" was carried out in order to assess the
prospects for preparing masters at the Department of Materials Science,
Nanotechnology and Engineering Physics of the Kazakh National Research
Technical University named after K.I. Satpaev. This OP was compiled in accordance
with the State Educational Standard of the Ministry of Education and Science of the
Republic of Kazakhstan dated October 31, 2018 No. 604.

The goals and objectives of the educational program are based on teaching
undergraduates how to obtain new advanced materials, technologies and methods
for studying structures at the micro level. Much attention is also paid to gaining skills
in working with electron microscopy equipment and analyzing the data obtained.

The working and modular educational programs of this EP provide for the study
of basic disciplines, the acquisition of skills in publishing scientific articles and the
choice of relevant methods for conducting research in the field of materials science.
Major disciplines consider physical and chemical methods for studying advanced
materials and technologies for their production.

The uniqueness and individuality of the EP is also reflected in the presence of
bases of practice for undergraduates. Undergraduates conduct research in modern
equipped research institutes such as LLP "Physical Technical Institute", JSC
"Institute of Metallurgy and Enrichment", JSC "National Center for Space Research"
RSE "Institute of Combustion Problems", to analyze the results obtained at the
University there is a national laboratory of an engineering profile. Research topics
for undergraduates are selected according to market needs in the field of renewable
and alternative energy (fuel cells, solar cells, chemical energy sources,
photocatalysis), space materials science, additive manufacturing (3D printing, etc.).

Therefore, the EP is combined and diversified, where materials scientists receive as



a result of training on fundamental issues of physics, metal forming and knowledge
on the physical and chemical bases of obtaining and properties of materials based
on various functional materials.

Based on the foregoing, I believe that the presented EP 7M07103 "Materials
Science and Technology of New Materials" is relevant and can be recommended for

teaching doctoral students at Satpayev University.

Director of the department of space materials

science and instrumentation of JSC "National

of technical sciences, professor M. Ismailov

M.B. Ismailov's signature is certified



REVIEW

for the educational program 7M07103 - Materials Science and Technology of New
Materials

The transition to innovative development of our country is the main goal of the state policy
in the field of science and technology development in the long term. New technologies and
inventions, which are a catalyst for the scientific and technological development of society, will
largely determine the face of the 21st century, and the modern economy is increasingly
becoming a knowledge economy, an innovative economy.

Innovative activity is largely associated with the development and sale of science-intensive
products, in particular advanced materials, which have qualitatively new consumer
characteristics. Materials Science can be viewed as a body of knowledge about the structure and
properties of substances on a micro scale and purposeful quality control of products.

In this century, materials science is a strategic direction in the development of science and
technology, which will require a fundamental restructuring of existing technologies and will
cause profound transformations in the organization of information, communications, energy
supply, transportation, environmental protection and education.

Educational program 7M07103 - Materials Science and Technology of New Materials
(hereinafter EEP) was developed by specialists of the Department of Materials Science,
Nanotechnology and Engineering Physics of the Mining and Metallurgical Institute named after
O.A. Baikonurov, Satpaev University for doctoral students working in the creation of new
materials and related technologies for their production. Specialists in this field of science are
becoming in demand due to the global development of advanced materials. The submitted EP is
compiled in accordance with the state standard on higher education, approved by order of the
Ministry of Education and Science of the Republic of Kazakhstan dated October 31, 2018 No.
604.

The EP contains basic and profile disciplines for a deep understanding of the existing
theoretical and practical aspects of materials science. Basic disciplines consolidate the
methodology of scientific research and help to critically analyze the obtained experimental data.

In the preparation of undergraduates, it forms a new approach to teaching, in particular
from the standpoint of quality management of unique advanced materials with specified
physical, chemical and mechanical properties. The working curriculum of the master's program
in the cyele of major disciplines includes modern courses on quality management and improving
the competitiveness of advanced materials, innovative enterprise management, etc. Such
initiatives of the department allow graduating doctors with deep knowledge in the creation of
new materials.

The presented OP 7M07103 - Materials Science and Technology of New Materials is of
great importance in the training of future materials scientists and is recommended for approval.
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O13bIB

Ha oOpazoBaTenbHylo mporpammy 7M07103 - «MaTepuanoBeIeHHE U TEXHOIOTUSL
HOBBIX MaTepHUaIOBy

IIpencraBnennas oOpazoBarenbHas IporpaMma (manee OIl)
«MartepralloBeZIcHHE ¥ TEXHOJIOTHS HOBBIX MAaTEepHANOB» HKMEET OOJIBIIOE
[IPaKTUYECKOE 3HAYCHUS JIsl COBPEMEHHOU MpOMBITIUTeHHOCTH Ka3zaxcrana.

B oroii cBa3u npencrasinenHas Oll sBiseTcs akTyaabHOW M MMeET OOJIBIIOMH
UHTEPEC [JJs COBPEMEHHOI'O IIPOM3BOJCTBA. DBOJBIIMHCTBO OTEUECTBEHHBIX
IPENNPUATHH B CEKTOpe METALIYPTUd, MAIIHHOCTPOEHHS M JUTEHHOIo
IIPOM3BOJCTBA HYXJAIOTCA B YBEIMUYEHUU KOJHMYECTBA CIEIHAIMCTOB B JaHHOM
HaIlpaBJICHUH. ’

B macnopre OIl «MartepuaiioBeleHHe M TEXHOJIOTUS HOBBIX MAaTEPHAIOB»
OIMCaHbl OCHOBHBIE II€IM M 3aJayd JUIsl TIOJTOTOBKH CIIEIHAIHUCTOB II0
HaIIPABJICHUIO MaTepHATIOBECHHE, a TaK)Xe MPHUBEICHBI OCHOBHbIE KOMIIETEHIINH U
HaBBIKM, IpHOOpeTaeMble CIEUUATNCTaMU [0 MAaTepUANOBEIEHUIO II0CIIE
3aBepIleHUs 00yUIeHHUs.

CrenuanusupoBaHHble JUCIUILTAHBI OMUcaHHBIX B OIT 0XBaTEIBAIOT MOIHBIN
CIIEKTp HEOOXOIAMMBIX 3HaHUU Ui OyIOyIIero MaTepHAIOBEIOB. 3IeCh OXBaueHBI
KaK TEOPETUYECKHE OCHOBBI MaTEpUaJOBEACHMS, TaK M JUISI CMEXKHBIX
CIEIUAIIBHOCTEH CyIIECTBYIOIIUX TEXHOIOTHA.

VueOHnble m1ansl Ol TOITHOCTBIO COOTBETCTBYIOT COBPEMEHHBIM TPEOOBAHUIM
IIOATOTOBKM  CHEIUAIUCTOB B oOjact  MarepuaioBeneHus. OCHOBHOMI
OCOOEHHOCTBIO SBIISIETCS TOT (aKT, YTO OTEUECTBEHHAS MPOMBIIUIEHHOCTE MOXKET
IOJIyYHTh KBATU(QHULIYPOBAHHBIX CIIEIIMANNCTOB BBICOKOTO YPOBHS [P COBMECTHOM
pabore no passututo gansoro OIL

B cooTBeTcTBHM C BBINIEU3NOXEHHBIM peKoMeHAyo maHHyo OIl mos
IIOATOTOBKM OyIymIMX CHEIHAIMCTOB MarepuaioBeoB Ha Oase Carmaes
YHuBepCcUTETa, TaK KaK yYHHUBEPCUTET MMEET OIBIT IMOATOTOBKH BEIIIECKA3aHHEIX
CHEIMAMCTOB M 00jafaeT  BBICOKMM  IIOTEHIHAIOM  MPOdeccopCKo-
IIPEIIOIAaBATENILCKOT0 COCTaBa U MaTepUaIbHO-TEXHUUECKON 0a3bl IS ITOATOTOBKHU
JAHHBIX CTIEIIMAIACTOB.

Hupexrop TOO «Kaken Kamma» o] ~ VYcepbaes H.A.




) PEILEH3US
Ha padouylo yueOHy10 nporpammy «MaTepHajioBeleHHe H HHIKEHEPUS»
AJISI MATHCTPATYPbI (MAIHCTP TEXHHYECKHX HAYK)

YuebHas mnporpaMma «MaTepuanoBeeHUe M WHXXCHEpPHUS» JUIS HAy4YHO-
[eJaroruyeckoil MarucTpaTypbl CTABUT LENBIO:

- 00ecneynTh Hay4YHYIO [TOATOTOBKY MarkuCTPAHTOB AJIsl YCIICIIIHOTO PEIICHHUS
UMH HaYYHBIX M MH)KEHEPHBIX 3a/1a4, MMEIOIIMX MEeXUCLIUIUTMHAPHBINA XapakTep;

- Pa3sBUTL HABLIKW HAy4YHOI'O aHAIM3a, IOCTAHOBKM U MPOBEACHUS HAYYHBIX
MCCIIEIOBAHN, B TOM YHCJIE B KAUeCTBE YjieHa KOMaH/Ibl;

- Ppa3BUTh HAaBBIKM BJIAJEHUd W NPUMEHEHUS Hay4HbIX METOZOB
HCCJIEIOBaHKs, TEXHOJIOIUHM IONydYeHHs] 1 00paboTKH MaTepualioB KOHKPETHOI'O
Ha3HAYCHUS;

- PasBHTb IMPEACTaBIEHHS O MNpOoPEecCUOHANIBHON M ITUYECKOMH
OTBETCTBEHHOCTH, CIIOCOOHOCTH  CaMOCTOSITEJIbHO ~ yYUTBCSI U TOBBIILATH
KBAIM(QUKALMIO B TEUCHHE JKHU3HH Ui OCYIIECTBJIEHHs YCNEIIHON Kapbephl B
Hay4YHBIX, Hay4YHO-NIPOM3BOACTBEHHBIX OpraHM3allMIX M Y4YeOHBIX 3aBeICHUSX,
3aHATBIX PEIIEHUEM HayUHO-TEXHUYECKHMX IIPOOIIEM.

Ilenn y4eOHOM mMporpaMMbl BIOJHE OTBEYAIOT MOTPEOHOCTSIM HAIEro
OPEeINpUATHS, a 3afa4d o0pa3oBaTENbHOM MpPOrpaMMBbl COTJIACYIOTCS C BUIAMU
Oyayiel npodeccuoOHANbHON A€SITEIbHOCTH, BKIKOYAS:

- DKCIIEPUMEHTAIIBHO-UCCIE0BATEIBCKYIO;

- paCYeTHO-NIPOEKTHYIO U aHATTUTUYECKYIO;

- IPOU3BOJICTBEHHO-TEXHOIOTUYECKYIO.

BakHO OTMETHTB, 4TO MporpaMma MOArOTOBKA MarMCTPOB TEXHUYECKUX
HayK OCYLIECTBIISETCA HA CTbIKE MaTepUaloBeIYECKOW, HWHKEHEpHOH WU
¢usuyeckoii obnactelt 3HaHUH, obecreyrBas oOy4yeHHe METOJAM M NPHHLMMIAM
pelieHys NpoQdeCcCHOHalbHO-OPUEHTUPOBAHHBIX  HCCIIEAOBATENECKUX — 33/1a4;
TEXHOJOTMYECKMM CIOCOOaM MONydyeHUss HEeOOXOMUMBIX MATEPUANOB U UX
00paboTKM Ha 3aJaHHBII YpPOBEHb CBOMCTB, a TAKXKE PALIMOHATLHOTO MPUMEHEHMSI
Ha 0asze Hay4yHO OOOCHOBAaHHOTO BBIOOpA M COBOKYIIHOCTH MOJyYEHHBIX
(byHIaMeHTaNbHBIX HAYUHBIX U O0IIENPOdHECCHOHATBHBIX 3HAHHIA.

Penensupyemas ydyeOHas mporpamMmma « MaTtepranoBeIeHHE U UEXKEHEPHS» 115
MarucTpaTypsl (MarucTp TEXHUYECKMX HAyK) MOXKET OBbITh PEKOMEHIOBAHA K
NPUHATHIO IIPH [TOATOTOBKE KBAaNU()ULMPOBAHHBIX KaJIpOB YPOBHS 2.

Hupexrop TOO

«Alakol Plant» Conuabnuk C.A.




