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Of the dissertation abstract submitted by Ydyrysbayev Darkhan Ualikhanuly for
the degree of Doctor of Philosophy (PhD) in the field of Computer Science (8D01503
(6D011100)), titled “Methods of training future computer science teachers on the use
of virtualization technologies in teaching digital education”

The rapid development of information and communication technologies, imposes new requirements on the
education system. The effectiveness of the educational process in educational organizations is directly related to
the level of professional training of future teachers.

e The ability of teachers to widely and effectively use information/digital technology tools in pedagogical
activities is considered an important factor in the formation of professional competence.

e The effective introduction of digital educational resources and virtualization technologies into the
educational process and the formation of skills to use them in the process of professional training of future
teachers in higher education institutions is one of the current scientific and methodological issues.

In the studies of leading experts in the field of digital learning technologies, the importance of virtualization
technologies in the educational process is highly appreciated.
The thesis consists of four chapters after Introduction as follows:

e Introduction

e Theoretical Foundations of Virtualization in Digital Education

e Methodology of Training Future Informatics Teachers

e Results of Experimental Work on The Application of Virtualization Technologies

e Conclusion

In the introduction, the candidate emphasizes the importance of current issues in computer science education. In
this context, he explains the importance tools of virtual technologies (VT), virtual reality (VR), virtual machines (VM)
and digital information technologies (DIT). He then summarizes recent research on related topics. He reveals the
contradictions seen as a result of these studies.

e The relevance of training future teachers on the basis of digital technologies and the lack of a single concept
in this direction;

e The inadequacy of the methodological system that provides professional training using digital computer
technologies and virtualization tools;

e The gap between the need to use innovative tools in the pedagogical process and the existing educational
content.

He then explains the purpose and scope of the thesis as follows:
Object of the study: The educational process of higher education institutions.

Subject of the study: The process of forming and improving the professional skills of students through the use of
digital educational resources and virtualization technologies in the educational process of higher education
institutions.

Purpose of the study: To identify the theoretical and practical foundations for improving the professional
competencies of students through the integration of the capabilities of digital educational resources and
virtualization technologies into the educational process.

Objectives of the study: In accordance with the research problem, object, subject, goal, and forecast, the following
tasks were identified:



e To identify the theoretical and methodological foundations of the formation of the readiness of future
computer science teachers to use digital educational resources and virtualization technologies and to
analyze international and domestic practices;

e To develop a concept for training in modeling virtualization technologies aimed at forming readiness for
professional activity;

e To develop a model for the formation of the readiness of future computer science teachers to use
virtualization technologies in the process of creating digital educational resources;

e To substantiate the methodology for training in modeling virtualization technologies in the process of
creating digital educational resources;

e To verify the proposed methodology on an experimental basis, analyze the results obtained, and develop
scientific and methodological recommendations.

The leading idea of the research: To identify the risks arising in the process of using virtualization technologies in
the process of creating digital educational resources in higher education institutions and to develop conditions for
ensuring the safety of the educational process by forming a scientific and methodological basis for their
management.

Methodological and theoretical foundations of the research work: The study relied on scientific and pedagogical
theories and methodological principles, as well as modern scientific research in the field of digital education and
the use of virtualization technologies.

Research methods: The study used a comprehensive approach, systematically using theoretical, empirical and
statistical methods. In addition, the PRISMA methodology was used in the process of selecting and analyzing
scientific sources.

At the end of the introduction section of the study, scientific novelty and theoretical significance of the research
was introduced as follows:

e A pedagogical model for the formation of professional skills of future computer science teachers based on
the integration of digital educational resources and virtualization technologies was developed.

e A methodological framework was proposed to improve the professional competencies of students.

The first chapter of the work is dedicated on Theoretical Foundations of Virtualization in Digital Education. The
following topics are covered in this section:

e The concept and classification of virtualization technologies

e \Virtualization in the educational process, international and domestic experience

e The use of virtualization in the training of future computer science teachers

e Digital competence of a modern teacher and its formation through virtualization technologies
At the end of this survey-like chapter, a conclusion on the above issues is made.

The second chapter covers the work done by the candidate and is presented under the title of “Methodology of
Training Future Informatics Teachers”.

e The use of virtual reality and virtual learning technologies in the educational process

e Theoretical aspects of the practice of implementing a virtual educational environment in connection with
digital technologies

¢ A model of the theoretical and practical foundations of the development of training modules for the use of
virtualization technologies and their application in the digital education system

e Specification and application of hardware and software in the use of virtualization technologies

The third chapter is devoted to the experimental results achieved by the candidate. The following are presented
in this section:



e Assessment of the effectiveness of the use of virtualization in the training of future computer science
teachers. The following topics are covered in this section:

o Using Bloom's Taxonomy in Virtualization

o SOLO taxonomy levels and their application in virtualization

o Extended taxonomy model
Advanced professional skills assessed on the basis of this expanded taxonomy:

o digital literacy - mastery of interfaces, tools, platforms;
analytical and decision-making skills - comparing several technologies, proving their effectiveness;
digital transformation of educational content - transferring traditional lessons to a virtual format;
learning modeling competence - creating learning simulations, 3D models;
pedagogical planning and design - developing methodological tools in a digital environment;
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creative and research skills - creating an independent project and defending its methodology.

e Methodology of organizing a pedagogical experiment in the training of future computer science teachers.
At this stage, the results of the survey are presented. The questions asked in the survey are:

o Are you familiar with virtual reality (VR) or augmented reality (AR) technologies in education?

o Have you used virtual reality (VR) or augmented reality (AR) technologies for learning?
o How often did you use VR or AR in the learning process?

o What subjects/courses did you study using VR or AR?

o How effective was the use of VR / AR in your learning?

o How do you assess the convenience of VR / AR in learning?

o What advantages do you see in using VR and AR in the learning process?
The results of the survey were given in the thesis.

e Results of experimental work on the implementation of virtualization technology. The results of the
experiments conducted by the candidate are presented in this section as follows:

o Assessment of professional skills to be developed during training in virtualization technologies.
At the end of this, a conclusion on the above issues is made.

The initial performance of the experimental groups (before the experiment)

Scale for assessing the level of formation of subject skills

o O O O

Dynamics of changes in the motivational and activity component of students during the
pedagogical experiment

o Dynamics of formation by components

o Wilcoxon rank sum test

In the conclusion section, the results presented in the thesis are explained as follows.

1) The theoretical and methodological foundations of the introduction of virtualization technologies into the
education system were determined:

o the essence and structure of the concept of "virtualization" were systematized based on domestic
and foreign experience;
o the main types, advantages and areas of application of virtualization were scientifically described;

o the relationship with modern pedagogical theories (constructivism, interactive learning,
adaptability) was substantiated.

2) A training concept based on modeling digital educational resources and virtualization technologies was
developed:



o apedagogical model for the professional training of future teachers was created, and its structural
components were determined: motivational-activity, technological and reflective-evaluation
levels.

3) A model for the use of virtualization technologies aimed at the formation of professional competencies was
developed:

o the content and methods of training were updated, new subjects and training modules were
introduced into the educational process;

o the existing programs of higher education institutions were supplemented and educational and
methodological complexes adapted to the digital environment were developed.

4) Ateaching methodology aimed at modeling virtualization technologies was developed and substantiated:

o the pedagogical potential of virtual laboratories, interactive platforms and augmented reality
elements was identified;

o the learning platform "auezovvr.ct.ws" and the methodological tool "Principles of Virtual and
Augmented Reality" were introduced into the educational process.

5) The effectiveness of the proposed methodology was proven through practical and experimental research:

o a comparative analysis was conducted between the control and experimental groups, and the
increase in the level of professional competencies through the use of virtualization was statistically
proven;

o the reliability and validity of the results obtained were confirmed based on the Wilcoxon T-
criterion.

6) Scientific and methodological recommendations were prepared:

o effective ways of introducing virtualization technologies into the educational process of higher
education institutions were proposed;

o the proposed models and methodological tools are aimed at updating the content of pedagogical
education and improving the quality of teaching.

The main scientific and practical conclusions drawn from the research results:

o the integration of virtualization technologies and digital educational resources contributes to the
effective development of professional competencies of future teachers;

o the proposed pedagogical model is based on systematic learning and is adapted to the
requirements of the modern digital environment;

o the created platforms and methodological tools allow for interactive and individualization of the
educational process;

o the results of experimental research demonstrated the effectiveness and practical application
capabilities of the methodology;

o virtualization technologies are proposed as a promising direction for the modernization of the
higher education system.

Result

Summing up my opinion as a foreign scientific advisor, the candidate showed that during the research he was able
to fulfill all the tasks assigned to him honestly and persistently, responsibly. | would like to note that the
dissertation of Ydyrysbayev Darkhan Ualikhanuly on the topic "Methodology of training future computer science
teachers to use virtualization technology in digital education"” for the degree of Doctor of Philosophy (PhD) has
achieved the goal of the dissertation work, which is a qualified, completed scientific and practical work, and the
dissertation for scientific research work meets the requirements for the degree of Doctor of Philosophy (PhD)
under the educational program "8D01503 (6D011100) - Computer science ".

The stated goals and objectives, relevance, scientific novelty, practical significance and results of the dissertation
work fully meet the requirements for a dissertation prepared for the degree of Doctor of Philosophy (PhD) under



the educational program "8D01503 (6D011100) - Computer science ", | believe that it is possible to recommend
the doctoral candidate Ydyrysbayev Darkhan Ualikhanuly for official public defense for the degree of Doctor of
Philosophy (PhD).

ﬂ'/"

Prof. Dr. Esref ADALI, Istanbul Technical Univ.
Foreign Scientific Advisor



«8D01503 (6D011100) — UndopmaTukay Gigiv Oepy barmapamachl
Ooiibinma gunocodust poxropui (PhD) nopesxecin i3fieny yurin yebinbLiran blasipeic6aen
HMapxan Yanuxanyabiabig «Bosamak HHpOPMATHKA MyFaTiMaepin uHppabIK Giaiv Oepyae
BUPTYAJH3ANAAIAY TEXHOJIOTHICHIH KOJIIAHYFA OKBITY dIiCTeMECi» TAKBIPBIOLIHAAFbI
AHCCEPTANMSIIIBLIK KYMbICHIHA

ITIKTP

AKIapaTTBIK-KOMMYHUKALHSUIBIK TEXHOIOTHSIIAPIBIH KapKeIHABI JaMybl OifiM Oepy ikylecine
Kata Tanantap Koajabl. Binim Gepy yiibIMuapbianaret G6iniv Gepy mpouecinin THIMALIIN Gonamax
TIelarorTap/Ibly KaCci6H NaibIHABIK AeHreiiMeH Tikesel 6ailyIaHbICTEL

o IlemarorrapiblH neIaroruKaNblK KI3METTE aKIapaTThIK/ U PPILIK TEXHOJIOTHANAD KypaidaphIH
KCHIHEH JXoHE THIMII naiinanany kabineti kaciou KY3BIPETTINIKTI KaTbIITACTBIPYIBIH MAHBI3 5]
(axTophI peTiHie KapacThIPhLIAbL,

* Oky mponuecine uudpisik 6iniv Gepy pecypceTapsl MEH BHPTYasJaH/IbIPy TeXHOIOTHsIAphIH
THIMZI eHri3y »xoHe omapasl XKOO-ma Gonarmak nearorrapiabl Kacibu fgasipnay Hpolecinne
Nalfanany JarIbUIApBIH KaNBIITACTHIPY O3€KTI FhUIBIMH-diCTEMENTIK npobGneManapisbiy 6ipi
OO0JIBIN TaObLIANE.

¢ [ludprblK OKBITY TEXHOTOrUSIAPH CANACHIHAATB! JKETEKII MaMaHIap/blH 3€pTTey/Iepinae
Ginim Gepy yaepicinaeri BEpTyananbipy TCXHOJIOTUSITIAPBIHBIH MAHBI3bI XKOFaphl OaragaHabl.

Huccepranms Kipicnenen keiin keneci rept TapayJaH TYpaJbl:

o Kipicme
o udpnsik 6inim Gepyreri BUPTyaTaaH IBIPYIBIH TEOPHAIIBIK HETi3zepi

o Bomamax-undopmaruka MyranivMuepin qaspiay sgicreMeci
) Bupryannanieipy TexHONOrusnapbli  KonmaHy OoibIHIa SKCIEPUMEHTTIK  JKYMBICTBIH
HOTHXKeJIepl

J KopbIThiHaE!

Kipicnene ismenymi wunpopmartika canacemmyarsr  6igim OepymiH  e3exTi MacenenepiHin
MaHbI3ABUILIFBIH aTall KepceTendi. by Typreina on BupTyans texnonorusnap (VT), Bupryananl
weHABK (VR), BupTyanisl Mamunanap (VM) xone tudpisix aKnaparTeiK TexHosorusiap (LIUT)
CHAKTBL KYPAJLIAPABIH MaHbI3ABUILIFBIH TYCIHUpe/. Costan Keitin o1 TuicTi TakbIphmTap GoifbiHLIA
COHFBI 3EPTTEYNIEPAl KOPBITHIHABUIAMABL ON 0Cbl 3epTTEyNEpaeH TybIHIAFAH KaHIIBUTBIKTAP/Ib]
alael.

o HudpislK TexHONOIMAIAp Herizinge 6omamax MYFaIMAEPIl [aspiaydblH ©3eKTiTr KoHe
OCBI OaFbITTa GipBIHFall TY)KBIPHIMAAMAHBIH GOIMaybI;

J [nbpiblK KOMIBIOTEPIIIK TEXHOTOTHSANAD MCH BUPTyaJIaHABIPY KYpalJapeld NaimanaHa
OTBIPBIM, KSCINTIK AAsAPJIay/(bl KAMTAMACKI3 eTETIH olicTEMENTiK YKYHEHIH JKeTiJIMEereHIiri;

. [lenarorukanpik npouecTe WHHOBALMUSIIBIK Kypanaap/ipl naijgajgady KaKETTiNiri MeH Oifim
Oepyin KoJIAaHBICTarbl MA3MYHE] APACHIH/IAFbI ATIIAKTHIK,

Opl Kapall TUCCepTaIMsITBIK 3ePTTCY/IIH MAKCATH MEH MIHAETTEpI alIEUIA/bL:
3eprrey mbicansr: XKorapbl oKy OpbIHAAPLIHLIE GilTiM Oepy nporueci.
3eprrey momi: Korapel OKY OpbIHAApbIHbIH OlmiM Gepy mnpouecinae undpaeik GiniM Gepy

PECYPCTaphbl MEH BUPTYA1IaH/BIPY TEXHONOTUSNAPBIH NaiianaHy apKbLIbl CTYIEHTTEPAIH Kacibu
KY3BIPETTUIIKTEPIH KaIBIITACTBIPY XKIHE KeTinmipy Ipoueci.



3eprrey makcarbl: Hubpiek 6inim 6epy pecyperapsl Meh BUPTYaIIaHABIPY TEXHONOTHSIIAPBIHBIH
MYMKIHIIKTEPIH GiiM  Gepy mpouecine UHTErpalusiigy HETI3IHIEe CTYREHTTEpMiH KaciOn
KY3BIPETTINITIH XKETULIIPYNiH TEOPHAIBIK KaHE TIPAKTHKAIBIK HETI3/IEPIH aHBIKTaY.

3eprrey mimperrepi: Mocenere, ofbexrire, TaKEIPBITIKA, MaKcaTka »XOHE 3epTTey 6oKaMbIHA
COMKEC KeNeCi MIHACTTEP aHBIKTAIIHL;

e  bBomawax wundopmaruka MyramiMuepiHin undpieik - 6imiM  Gepy pecypcTapsl  MeH
BUPTYJIIAHIBIPY  TCXHOJNOMMANAPHIH — MNalfaNaHyra JaHbIHABIFBIH  KaJbINTACTbIPYIbIH
TEOPUANIBIK-0AICHAMAJIBIK HETi3AEPIH aHBIKTAy JKOHE LICTENIIK KOHE OTAHIBIK ToXipHOeHi
TaJIAay;

J Kocibn  KbIsMeTKe — NaiBIHABIKTEl  KANBINTACTBIPYFA  GAFBITTAIFAH BUPTYaJIJaHIBIPY
TEXHOIIOTHIAPBIH MOAEIBACYTE OKBITY TYKBIPHIMAAMACKIH d3ipIIey;

J bomamax  wndopmarnka MyranimMaepinin  mnbpirsik  6imiv bepy pecypcTapblH  Kypy
NPOLCECIHAC BUPTYaNIaHIbIPY TEXHONOTHANAPHIH NaiIanaHyra AaibHABIFbIH KaJIBIMTACThIPY
MOZENIH 33ipiey;

) Hugppmbix Ginim Gepy pecypcrapbln Kypy Mpolecinze BUPTYaIIaHIbIPY TEXHOJIOTHSIAPHIH
MOJETBACY/II OKBITY 9J[ICTEMECIH HeTi3ey;

. ¥ CBIHBUIFAH OMICTEMEHI IKCIIEPUMEHTTIK Herisze TEKCEpy, AJBIHFAH HOTIKEICPAI Tangay
KSHE FRUIBIMU-9/IICTEMEIIK YCEIHBICTAP]IbI 33ipiey.

3epTTeynin xeTexm uaesichl: JYKorapel oKy OpPBIHAAPBIHAA UMPIIBIK 6iniM Gepy pecypcTapblH
KYPYy TIpOUECIHAC BUPTYaNnJaHIBIPY TEXHOMOTHSIAPBIH naWganany KesiHAe TybIHAaHTBIH
TOYEKEIeP/ll aHBIKTAY JKOHE ONapiibl 6ackapy YIIiH FUILIMM-2JiCTEMENIK 6a3aHb! KaJILINTACTBIPY
apKBUILI O1711M Gepy IPOLECIHIH KaYiNCi3MiriH KaMTaMachl3 €Ty IIapTTaphIH 83ipIey.

3epTTey KYMBICBIHBIH JJiCHAMAJBIK sKoHe TeOPUSLIBIK  Herisxepi: 3eprrey ruUIBIME-
TECIaTOTHKANIBIK TEOPUSNAp MEH ofiCHAMATEIK OPUHIMITEPre, COHAaN-aK UMGPALIK OiniM Gepy
KOHE  BUPTYaJNaHARIPY ~TCXHOMOTHANAPBIH NallaNaHy CamachblHIArhl  3aMaHayd  FhUIBIMH
3epTTEyIIepre CyHeHmi.

3eprrey amicrepi: 3eprrey kemrenai Tocinmi, TCOPHUATBIK, SMOUPHUKAJIBIK KOHE CTATUCTUKAIIBIK
QMICTepAl XKYHeni KonmaHyab! Kospanael. COHBIMEH KaTap, FRUIBIMU J€PEKKO3Aepi IpIKTEY XKoHe
Tanmay npouecinge PRISMA agmicTemeci Konmanmbuizbl (Ky¥eni womynap men Merta-Tanmaynap
YLUIH KoNaiik! ecen Gepy aneMeHTTEp!).

3eprreyaiH Kipice GeNiriHiH CcOHBIHIA 3ePTTEYNIH FBUIBIMM JKaHANBIFLI MEH TEOPHSIBIK
MaHBI3IBUILIFEL KEJIECIEH YChIHBULIbL:

e [Mubpnwik 6iniM Gepy pecypcrapsl MeH BUPTYAJIJAHABIPY TEXHOIOTHSUIAPBIH WHTErpauusnay
HerisiHAe Gonmamak uHpOpMaTHKa MyFanmiMAepiHiH Kocibu Jar ABLIAPLIH  KalbIITaCTHIPYILIH
IIEJarOTHKAIIBLIK MOZEMI o3ipieHai. .

¢  CrymeHTTepAiH KaCiOM KY3BIPETTiIIriH KETULLIPY YIIH oflicTeMetik 6a3a YChIHBIINBI.

Kymbretein  Gipinmi  Tapaysl uudpibik  6isim Oepyneri BUPTYannaHABIPYIbIH TEOPUSIIBIK

HETi3/lepiHe apHaIFaH. By 6erimie keseci TaKbIPBIITap KapacThIPhLIA/(bI ;

*  Bupryanaauablpy TeXHONOTUSAIAPBIHEI TYCIHIM KoHe KIKTETyI

*  bimm Gepy yaepicinaeri Bupryannanusipy, XaJIBIKAPaJIbIK KOHE OTAHIbIK TOXIpHOe

* bonaurak nadopmarika MyraitimMiepin aaitbiHayna BUPTYANIaHABIPYIB! KOJIAAHY

* . 3aMaHayu MYFaliMHIH UMQPIBIK Ky3BIPETTIITIT 5KoHE OHBI BUPTYaJdaH AbIPY TEXHONOTHSIAPKI
apKbLIbI KaJIbIITaCTEIPY

*  Ocbl wory TapaybiHBIH COHBINAA KOFAPBIIA ATANFaH Macenenep OOHBIHIIA KOPBITHIHALLIAD
JKacambl.



Exinmi Tapay I30CHYIIIHIH JKacaraH >KYMBICBIH KaMTuabl >koHe "bomamax wnHbopMaTHKa
MyFaTiMAEpiH Jaspiay ojicTeMeci" IereH aTlieH YChIHBUIFaH.,

e bBinmim Oepy npoueciHae BWUPTYalAbl IIBHIABIK [MEH BHUPTYalAbl OKBITY TCXHOIOTHSIIAPBIH
naipanany

o [udparlk TeXHONOTUANAPABI NaiilagaHyFa 0aiTaHbICTE BUPTYAJIBl O111iM Oepy OpTachlH ICKe

. dChIpy NMPAKTUKACKIHBIH TEOPWUSIIBIK acTIEKTinepi

o BupTyanmanaelpy TEXHOJOTHSATIApLIH MaifanaHy XoHe onapibl HubpiblK OuliM - Oepy
XKYHecinae Koijany OOMBIHINIA OKY MOIYIbAEPIH 231pNEeYyIiH TEOPHUSIIBLIK JKoHE NMPaKTHKAaJIBIK
HETi3epiHIH MOeNi

e BupTyanmanaelpy TEXHOJNOTWSUIapbIH Takaanany KkesiHae OarjapiaMaliblK-anmaparTbiK
KypallaapablH cneudOUKauUAChl )KOHE KOJIAAHBITYbI

Yurinmi Tapay i3AeHyll KOl JKeTKI3TeH 3KCIIepUMEHTTIK HaTwKeleple apHamran. by Oenimie

KeJecl HoTHxkesep OepuUIreH:

e bonawak uHdopMaTHka MyFaliMIEPIH Aaspiay MPOLECIHAEC BHUPTYaIJaHABIPYAB! KOIAAHY
TaiMAinirig 6aranay. byn 6enimMae keneci TaKbIPBINTAP KapacThIPbUIA b

o Buptyanmanaeipyna biym TakCOHOMHACHIH KOJIAAHY

o SOLO TaxcoHOMUSCBIHBIH JeHTelnept xoHe onapasl Bupryanganasipyaa Kongany

o TakcCOHOMHUSHBIH XETUIAIPIATEH MOIENI

Ochl KEHEUTINreH TaAKCOHOMMUS HETI31HAe OaranaHaThlH KeHEUTUITeH Koci0M maFnbuiap:

o0 UHGDPABIK CayaTTBUIBIK - HHTepEUCTEP L, Kypalapabl, IiardgopMaiapiasl MEHIEDY;

O aHAIMTHKAIBIK KablmeTTep MEH IeliM Kabbiiaay JaFabuiapsl - 6ipHele TeXHOIOTUsIIap b
CaNBICTBIPY, OJIApABIH THIMAUIITIH ASJENIEY;

o OimiM Gepy KOHTEHTIH HNU(DPIBIK TYPICHAIPY - ASCTYpili cabaKTapael BUPTyanasl GopMaTKa
aybICTRIPY;

O OKBITYJbI MOACIIBICY KY3BIPETTIIIT] - OKY CUMYISITOPBIH, 31D MOAENBACPIH KYPY;

O  TeJarorHKaliblK Kocrapriay >koHe »kodanay - UM PNIBIK opTajaa aicTeMeNiK Kypanjaapibi
J31pIey; )

O  IIBIFAPMAWIBIIBIK KIHE 3ePTTEy TAFABIIAPBI - TOYENCi3 %062 KYpy KoHE OHBIH 0JliCTeMECiH
KOpFay.

e bonamak HHPOpMAaTHKa MyFaJiMIAEpiH Jasplayla [eIarorHKajdblK  JKCIEePUMEHTTI
yMBIMIAcCTBIpY oficTeMeci. Bynm kesemue cayanHama HoTuxenepi ycwiHbiiFaH, CayanHama
OaphIChIN/IA KECCi CYPaKTap KOHBIIABL:

o Ciz 6imim Oepymeri Bupryanasl mbeHALIK (VR) Hemece keHeiTiaren mmbHABK (AR)
TEXHOJIOTUJIApbIMEH TaHBICCHI3 Da?
o OxpiTy ymin Bupryanasl wmwHHAKK (VR) HeMece KeHelrinren mbHABK (AR)

TEXHOJIOTHSJIaPBIH KOJIIaHABIHEI3 0a?

Ciz oxy npouecinge VR HeMece AR KaHIIATBIKThI XKUi KOJIAAHIBIHBI3?

Ciz VR Hemece AR xeMeriMeH KaHIai oHAEPII/KYpCTapAbl OKbIIBIHBI3?

OxpiTyna VR/AR kKonpaHy KaHIIAILIKTBI THIMIL 001617

OxepiTyna VR/AR bIHFalIBIIBIFBIH Kajlait Oaranakiceis?

o Ci3 oky nponeciage VR xaHe AR naigananyibiH KaHail apThIKIIBUIBIKTapBIH Kepecis?

CayanHama HOTOKENEp] IUCCepTalyaa KeATIpUITeH.
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e Bupryannanaelpy TEXHONOIMSCHIH €HTI3y OOWBIHILA IKCHIEPUMEHTTIK KYMBICTBIH HATHKENEpI.
byn 6eniMae 13AeHyII KYPri3reH SKCIePUMEHTTEPAIH HATHKENEpi KeNITIpiIreH:
o BuptyanmaHmblpy TEXHONOTHUAJAPBIH  OKBITY TPOIECIHAE  KAJBIMTACATBIH  Kaciow
JIaFrAbUIap/bl Garanay. :
o CoHBIH/Ia )KOFapBlAa aTaJIFaH Macelelep OONBIHIIA KOPBITHIHABI Kacajlaibl.
DKCIEPUMEHTTIK TONTAPIABIH OacTalKbl KOPCETKIMITEP] (IKCIEPUMEHTKE AEHiH)
o Ilonaix HaFaBLTApAbIH KAIBIITACY IEHICHIH Oaraay MIKalackl

@)



o Ilenarorukanblk 9KCIEPUMEHT GaphIChiHIa CTYAEHTTEPIAIH MOTHBALMSITBIK-OCIICEeHIITIK
KOMIIOHEHTIHIH 63repy IUHAMHKACEI

o Kommonentrep 60HBIHIIA KabIITACy AMHAMUKACH]

O BHIKOKCOHHBIH TopexeliK KOCBIHABIIAPHIREIH TCCTI

KoprITeinas! 6e1imMae qucceprannsaga YChIHBUIFAH KeTleci HOTHXKEJIEP TYCIHAIpiIemi:

1) Binim Gepy xylieciHe BUPTYalgaHABIPY TEXHOIOTUANAPKIH CHTI3YAIH TCOPHSITBIK-91iCHAMAITBIK
HET13/Iepi AaHBIKTAIIbT:
O OTaHABIK KOHE MICTENAIK TIKipuOe HeTisiHme "BUPTYanmanawipy" YFBIMBIHBIH MOHI MeH
KYPEUTBIMEI XKYHEIISHICH;
O BHUPTYAJAAHABIPYNABIH HETI3rl TYpNepi, apTHIKIIBUTLIKTAPE! MEH KONAAHY Cananapbl FBUIBIMHU
CHUIATTaJIFaH,
O Ka3ipri NenarorukaiblK TEOPUANApMEH (KOHCTPYKTUBH3M, MHTCPAKTHUBTI OKBbITY, OeHiMaeny)
‘OaliyIaHbIC HET13/1eITe .

2) lndpaeik GiniM Gepy pecypcTapsl MeH BHUPTYalNaHABIPY TCXHOJIOTHIIAPBIH  MOJEIIbAEY

HETI31H/E KACINTIK Aaspiay TYKeIPHIMIAaMackl o3ipIeH

© Oonamak MyFamiMIEpAi KociOW Haspmay blH [ICHAaTOTHKANBIK MONENi KYPBINIBI, OHBIH
KYPBUIBIMABIK KOMIOHEHTTEPl aHBIKTAIABI: MOTHBAIMSIIBIK-OCJICEHTINIK, TEeXHOMOTHIBIK
KoHe pedriekcHBTI-0aFaiiay IeHreitepi.

3) Kacibu K¥351pe1"r|mKTep,u1 KaJIbIMTaCThIPYFa OarbITTanFan BUPTYaNNaHABIPY TEXHONOTUATAPBIH
Naniajnany MOICI d3ipJIeH I :
O OKBITYIBIH Ma3MYHEI MEH QICTepi KaHapThULBI, GiimM Gepy mpouecine %kaHa MOHACP MEH OKY
MOAYIbAEPI SHTI31myi;
o JKOO-HBIH KONIAHBICTaFbl GaFaapiamanapbl  TONBIKTRIPBUTABI  KOHE UMQPIILIK  OpTara
beiiimMuenTen oKy-onicTeMenik Kemenaep a3ipaeni.

4) BupTyannanoblpy TEXHONOTUSANAPBIH Mo;[enbﬂeyre OarbITTalFaH OKBITY 9JicTEMECi a3ipieHni
XKOHE HETI3IENreH:
O BUPTYaJibl 3€pTXaHAJIapAblH, WHTEPaKTHBTI nnaT(bopManap)IbIH JKOHE  TOJIBIKTBIPLUIFAH
IIBIHABIK 3JIEMEHTTEPIHIH nez[arorm(anbm QJIEYETI aHBIKTAIIE;
o Ourim Gepy mnpouecine "auezovvr.ct.ws" okxy mwiatGopMackl koHe "Bupryamamsl xoHe
TOJIBIKTBIPBUIFaH IIBIHABIK KAaFUAATTaphl" 9MICTEMENTIK KYpaIbl €HTIi31i.

3) YCBIHBUIFAH oiCTEMEHIH THIMJILIIT TOKIPUOENIK-3KCIIEPUMEHTTIK ~ 3€pTTey  6apbIChIHAA
AIELICHAL:

O 0aKbUIdy KOHE OKCIICPUMEHTTIK TONTAap apachiHa CAITBICTRIPMAIBl  Taljay >Kyprisiii,
BHUPTYAIIARJIBIDYNBI  KOJAAHY apKBUIBI  KICIOM  KY3BIPETTINK JACHIEHiHIH  skorapbiiaybl
CTaTUCTUKANBIK JAJTEIAEHI;

o Bunkokcon T-kpurepmiii merizinme anbinran HOTWXKENEPIIH CEHIMIINIITT MEH JypHICTBIFbIH
pacTajel,

0) FrutbiMu-oicTeMeniK yCRIHEIMAAP JafibIHAAILb:
© JKOFapel OKY OpBIHIAPBIHBIN OuTiM Gepy HpoleciHe BUPTYaNmaHABIPY TEXHONOrHIAPHIH
CHTI3YiH THIMAI XOJIaphl YCHIHBLIABL,
© YCBIHBUIFAH MOJCIBACP MEH SMNICTEMENIK Kypajjap MEJarorHKamblk GiliM Gepy MasMyHBIH
KaHapTyFa oHE OKBITY CallachIH apTTHIPyFa OarbITTaJIFaH.

3epTTey HoTIXKeNepi GOMBIHIIA aTBIHFAH HETi3Ti FBUIBIMU -IPAKTUKATIBIK KOPBITHIHIBITAD |
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O YCHLIHBUIFAH TIEJArOTHKAIBIK MOIETh XKYHeNiK OKBITYFa HeTi3fenreH skSHe! Kasipii umdpnex
OpTaHBIH TaJlalTapbIHA OCHIMICIITeH;

O KYpBUIFaH IuiatdopMaiap MEeH 9JicTeMeNiK Kypajaap OKY NpOIECiHiH WHTEPAKTHBTUIIIT MeH
JapalaHybIH KaMTaMachl3 €Tyre MYMKiHJIK 6epeli;

O 9KCHEPHUMEHTTIK 3epTTey HOTHXKENEpi SiCTeMEHI NMPAKTHUKAIBIK KOJIAHYABIH THIMJIIJIIrT MeH
MYMKIHIIKTEPiH KOPCETTi;

O BHPTyalJaHABIPY  TEXHOJOTHsIApbl JKkorapbl  OimiM  Oepy  IKy#eciH  >KaHFBIPTYIbIH
HIePCIIEKTHBAJBIK OAFbIThI PETIH/IC YCHIHBLIAIBL.

KopbiThinabl

Hlerennik FBIMBIMH KEHECHIl pETIHAEri MiKipiH KOPBITBIHIABUIAN KeJle, I3JeHYINi 3epTTey
OapbICHIH A OHBIH aJl/IbIHA KOMBUIFaH OapiibIK MIHJCTTEP/Ii aaajl )KoHe TabaH b, KayanKepIIiTiKneH
OpbIHNAl ajaTblHBIH KepceTTi. blabipbicbaer [apxan Yonuxanyiaeiaeid "bonamak wHbopmarika
MyFaliMIepiH Lu@piaslk OimiM Oepyne BHPTyamusalusiiay TEXHOJOTUSCHIH KOJIAHYFa OKBITY
omicremeci” TakpIpbIOBIHAAFE! Gunocodus noktopsl (PhD) reUmbIMH JopekeciH anyra apHajraH
Juccepranusichl  OiMiKTI, asKTamfaH FhUIBIMH-MIPAKTHKANBIK —KYMBIC  OOJibIN  TabbUIaThIH
JUCCEPTAllMSIIBIK JKYMBICTBIH MaKCaThlHA JKETKEHIH, &l FBUIBIMU-3EPTTEY JKYMBICHI OOMBIHIIA
muccepramusg «8D01503 (6D011100) — Undopmaruka» 6Oinim Gepy Oarmapmamackl OGOMBIHINIA
dunmnocodust moxrope! (PhD) mopeskeciHe KOWBUIATHIH TajanTapFa COMKEC KEJIETiHiH aram eTKiM
KeJeIi.

JlccepTanusaIblK JKYMBICTHIH KOHBUIFAH MaKcaThbl MEH MIiHAETTepi, ©3€KTifiri, FhUIbIMU
JKAHAJIBIFBl IPAKTHKAIBIK MaHBIJBUIBIFEI  koHe HoTuwxkenepi «8D01503 (6D011100) —
HNudopmaruka» Oimim Oepy Oarmapiiamacekl Gofipinina ¢dunnocodus goktopsl (PhD) rbuibiMu
JIOPEKECIH aly YILIH JalbIHAAIFaH JUCCCEpTaIlUsIFa KOMBLIAThIH TajlallTapFa TOJIBIK Xayan oepeli,
moxtopanT blnbipeicbaes Jlapxan Yamuxanyieiha dunnocodus moktopsl  (PhD)  FbUIbIMH
JI9PEKECIH ally YIIiH pecMH KOFaM/IbIK KOprayra yChiHyFa 00Jialibl ST €CenTeMiH.

/KOl KOUbLIEAH/
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Kasakcraun Pecmy6ankacel, IlIbiIMkeHT-Ka1achl :
EKi MBIH KNLIpMa (eciHmi )KbIT, MAMBIP albl, AJATHIHIIbLI RYIH, |
Men, HIsMKeHT KanackHbIH HoTapuycsl Kentaes Kemerrep KelnblpamiyBi4, rxwowrs e ——
Ne22007697-1m1

Pecnny6nukacel OJieT MUHHCTpJIiriMeH OepreH 22.04.2022 XKBUIFHI
MEMIIEKEeTTiK JHIEH3UsHbIH HeTi3iHae opekeT, kacayuisl, aynapMarmsl Mman'cynosa Juaapa

MaJINnKOBHAHBIH KOJBIHBIH TYIHYCKABIFBIH KyolaHIbIpaMbIH.
AyIapMallbIHbIH JKeKe 6achl aHBIKTAIUIBI, OHBIH OpEeKeT KaOLIeTTLmIi MeH OKIIEeTTiri

TEKCepiNi.

Pecmy6nka Kaszaxcran, ropoa llsivient

JIBe ThICAYH ABAALATH NATOr0 roja, Maii MecsIia, eCTOro AHs.

S, Kentae Kemenrep Keinupaiuesuy, Hotapuyc ropofa LbMKeHT, 1eACTBYIOUIMA Ha
ocroBauuy jmnensua Ne 22007697 ot 22.04.2022 roza, BbinanHo# MunuctepctsoM FOcTuimu
Pecry6muku Kasaxcran. CBU/IETENLCTBYIO IOIMHHOCTD NIOANKCH nepeBonyrka MMaHKy/10B0#H

Junapbl MaauKoBHbL.
JIMYHOCTB IepeRoIYMnKa YCTAHOBICHA, AEECTIOCOOHOCTD U MOJIHOMOYHS IIPOBEPEHEL.

Tipkespni/3aperucTpupoBaHo B peecTpe NQ/D@?
uate

AKRBICE/B3bIcKan0: ¢ormacHo cT. 30 3dkgr3 PK O Horap

$T3507191250506113357M52233A

HotapuaTTbik ic-apekeTTiH Gipereli Homipi / YHUKanbHbIA HOMep HOTapUanbHOTo AelicTeun



