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List of designations and abbreviations

Cycle of core disciplines

Core competency

Basic module

University component

Higher education

National Mandatory Standards of Higher and Post-Graduate Education
Additional types of training
European qualifications framework
European foundation for education
Knowledge, Skills and Abilities
Final attestation

Optional component

International Standard Classification of Education
National qualifications framework
National qualifications system
General humanitarian module
Required component

General education module

Cycle of general education disciplines
Academic program

General professional module
Sectoral qualifications framework
General education competence
Cycle of profiling disciplines
Professional internship
Professional standard

Postgraduate education
Professional competence
Professional module

Learning outcome

Quality Management System
Research work
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1. Description of the educational program

Data Science — is the science of methods for analyzing data and extracting valuable
information and knowledge from it. It intersects closely with such areas as machine learning (Machine
Learning) and the science of thinking (Cognitive Science) and, of course, technologies for working
with big data (Big Data Analysis).

Currently, the main players in the economic world are becoming increasingly aware of the
potential of operational data. They are constantly looking for ways to use their data and extract from
them as much useful information as possible. The role of data researchers is to help companies solve
this problem by acquiring, storing, organizing and processing this scope of information in order to
benefit. A specialist in the field of data science and artificial intelligence should have
multidisciplinary skills, starting from a thorough knowledge of mathematics and statistics up to the
development of IT tools and infrastructure that is necessary for data management and processing. In
addition, research scientists must be curious and thirsty to understand the area of application in which
they are working.

PhD in Data Science should:

» take and pass 1 course of theoretical training;

* pass all the necessary exams to prove the acquainting of theoretical knowledge;

» conduct research work within 3 years.

In the process of training in doctoral studies, PhD students can get all of the opportunities that
are necessary for engaging in scientific activities, in particular they have:

* access to library resources and electronic catalogs;

* opportunity to consult with their research supervisors and other professors;

« opportunity to communicate and consult with leading scientists from various foreign
universities;

» possibility of undergoing foreign internships.

2. Purpose and objectives of the educational program

The goal of educational program — is to prepare PhD who are able to become leaders in the
field of data research and help them to develop the research skills necessary for career growth in the
academic community or in industry.

Tasks of the educational program:

« Develop a deep understanding of key technologies in data science and business analytics:
data mining, machine learning, visualization methods, predictive modeling and statistics.

 Practice problem analysis and decision making.

« Get hands-on experience with statistical programming languages and big data tools through
research.

« Getting skills to work with neural networks.

F-72, Educational program
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3. Passport of the educational program

3.1. General information

Ne | Field name Note

1 Code and classification of the field 8D06 — Information and communication
of education technology

2 Code and classification of training 8D061 - Information and communication
areas technology

w

Group of educational programs

094 — Information Technology

S

Name of educational program

8D06105 «Data Science»

5 Brief description of the educational
program

The data science education program aims to train
doctoral students of data researchers. Data
researchers should possess skills and knowledge
from several diverse areas: computer science and
programming, mathematical methods, and also
conduct statistical analysis. Data Science
Specialists are highly in demand. The key methods
of data analysis today are machine learning, data
mining, process mining, visual analytics, time
series analysis and others.

By analyzing big data, you can create new services
and products, optimize your business, and
therefore, conduct research in the field of big data.
The structure of the educational doctoral program
includes two components: educational and
scientific, which determine the content of
education.

6 Obijectives of EP

Teach doctoral students: extract useful information
from a large array of information; identification of
patterns from large amounts of information; test
hypotheses by modeling and developing new
software.

Qualification characteristics of the EP graduate

7 Field of professional activity of an
EP graduate

The sphere of professional activity of doctoral
students is institutions and business entities of all
forms of ownership, government bodies regulating
the economy, and research institutions.

8 Objects of professional activity of EP
graduates

Enterprises and organizations of various forms of
ownership that use large amounts of data in digital
form, requiring their structuring and analysis to
solve production and management problems;
Scientific institutes and organizations developing,
implementing and operating intelligent systems for
predicting new results and making
recommendations to optimize various processes
and production

9 Subject of professional activity

Mathematical, information, software, linguistic,
technical, organizational, and legal support:
big data processing software,

F-72, Educational program
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intelligent strategic assessment systems, including
technologies for design, development,
implementation, maintenance and operation.

10 | Types of professional activities of EP | Types of professional activities of the graduate:
graduates - production and technological;
- experimental research;
- educational;
- organizational and managerial.
11 | Functions of professional activity of | Functions of a graduate’s professional activity:
an EP graduate - design;
- programming;
- administration;
- support;
- testing.
12 | Level according to ISCE 8
13 | Level according to NQF 8
14 | Level according to SQF 8
15 | Number of credits 180
16 | Awarded academic degree Doctor of Philosophy PhD according to the
educational program "8D06105 - Data Science"
17 | List of generalized competencies of the EP:

GEC1: Knowledge of the basic methods of spectral problems with symmetric matrices and
the solution of arbitrary systems of equations used in production, technology and science;
GEC2: The ability to interpret the results of computational experiments, identify trends,
make forecasts;

GEC3: Ability to implement methods of spectral problems with symmetric matrices and
solve arbitrary systems of equations using modern software and programming languages.
GEC4: The ability to correctly use the grammatical constructions of the scientific style of
speech.

GECS: Ability to write annotations, abstracts, research papers.

GEC6: Knowledge of the methodological foundations of research conduction and
creativity.

GECT7: Knowledge in the field of similarity and modeling, computational experiment.
GECS: Possession of the technique of an optimal experiment design and processing
measurement results.

GEC?9: Readiness for teaching activities in the main educational programs of higher
education.

GEC10: Ability to prepare and conduct research in accordance with the focus of the
doctoral program, using knowledge of basic and core disciplines of EP.

PC1: Know the main optimization methods of the inverse and ill-posed problems used in
industry, engineering and science.

PC2: To be able to interpret the results of computational experiments, identify trends, make
forecasts.

PC3: Have the skills to implement optimization methods of the inverse and ill-posed
problems using modern software and programming languages.

PC4: The ability to use the deep neural network algorithm to solve problems with partial
derivatives.

PC5: The ability to illustrate ideas with the short MATLAB scripts, which installs and
trains the network.

PC6: The ability to demonstrate the use of modern software for the large-scale image
classification task.

PC7: Ability to build decision-making models in situations of conflict and cooperation.

F-72, Educational program
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PC8: The introduction of the principles of optimality in specified situations, the axiomatic
approach to the mathematical formalization of the concepts of justice and rationality.
PC9: The ability to conduct statistical research and to study modern statistical methods.

18

LO1: Apply research methodology in data science.

LO2: Solve applied data processing and analysis problems in order to identify implicit
dependencies.

LO3: Conduct a comprehensive analysis and analytically summarize the results of research
using modern scientific and technological tools, obtain the skills of independent data
collection, study, analysis and generalization.

LO4: Conduct a statistical analysis: build a confidence interval, hypothesis testing,
regression and analysis of variance.

LOS5: Able to analyze data using the Python programming language.

LOG: Substantiate the results obtained during the study.

LO7: Able to construct a mathematical model of a practical problem and to develop a
computer model (software product)

19

Form of education Full-time

20

Learning languages Russian, English

21

EP's strategic partners REDPRINT LLP (Digital Agency NIDGE)

22

Developer (s) and authors: JSC «International Information Technology
University», MCM Department:

- Rysbaiuly B.

- Ydyrys A.Zh.

- Nurtas M.

Table of relationships between competencies, learning outcomes, assessment methods

and criteria

. Competencies Competencies
Dublin : . L Name of
: of an EP expressed in expected Evaluation criteria
descriptors graduate learning outcomes assessment method
General educational competencies
Knows the basic Summary
concepts in the field of
study
GEC1 Reproduces and explains | Report, message
L}fnn dog':;tefn%i;nd GEC6 tgi basic concepts in the area
g GEC7 under study
Knows the basic Test
concepts in the field of
study
GEC2 Uses knowledge in the | Project
Putting knowledge GEC3 LO2 area under_study in
X GEC5 practice
and understanding LO1 -
into practice GEC8 LO6 Solve complex prpblems Multl—le_zvel tasks
GEC9 based on acquired and assignments
GEC10 knowledge
Able to construct oral R_ound '_[able,
. discussion,
speech in a reasoned and
clear manner controversy,
dispute, debate
Cqmmunlcatlon GEC4 LO1L Able to construct oral Interview
skills speech logically and
clearly
Able to construct written | Essay
speech logically and
clearly

Professional competencies
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Putting knowledge
and understanding
into practice

PC1
PC3
PC4
PC5
PC8

LO2

Applies acquired
knowledge to solve
practical problems

Project

LO3

Applies acquired
knowledge to solve
practical problems

Project

LOS

Applies acquired
knowledge to solve
practical problems

Project

LO7

Applies acquired
knowledge

Laboratory work

Ability to make
judgments,
evaluate ideas, and
formulate
conclusions

PC2
PC6
PC7

LO2

Able to present his ideas
in a compelling manner

Laboratory work

LO3

Able to retrieve
necessary information

Colloguium

LOS

Able to present his ideas
in a compelling manner

Laboratory work

LO7

Able to present his ideas
in a compelling manner

Laboratory work

Self-learning

PC9

LO13

Able to apply acquired
knowledge in the chosen
additional educational
program

Project

LO5

Able to present his ideas
in a compelling manner

Laboratory work

LO7

Able to present his ideas
in a compelling manner

Laboratory work

3.2 Matrix of correlation of learning outcomes of an educational program with formed
competencies

LO1 LO2 LO3 LO4 LOS LO6 LO7

GEC1 \Y
GEC2
GEC3 \Y
GEC4
GEC5H
GEC6
GEC7
GECS8
GEC9
GEC10
PC1 \%
PC2 \Y Vv
PC3 \Y \Y; Vv
PC4
PC5 \Y \Y;
PC6 \Y} Vv
PC7
PC8 \4
PC9 \Y; \Y;

<

I <IK<IKIK|IKI<

<

<
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Organization of inclusive education

The educational program 8D06105 - “Data science” provides for the provision of educational
services for persons with limited vision and speech and limited capabilities of the musculoskeletal
system in accordance with medical indications. The organization of the educational process for
persons with disabilities is regulated by the academic policy of the university. For students with
special educational needs (SEN), if necessary, an individual curriculum can be developed with an
individual schedule for attending classes. Maintenance of educational programs for persons with
disabilities is implemented using e-learning and distance learning technologies (hereinafter referred
to as DET). To ensure access to education for students with special education needs, the university
uses a form of remote access for students to the resources of the educational portal through the website
and personal accounts in www.platonus.iitu.edu.kz, MsTeams.

In order to adapt students with special education needs, the following is carried out:

- training to work in the information system on the website www.platonus.iitu.edu.kz,
MsTeams;

- training in working with the library's electronic catalogue.

F-72, Educational program
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3.3. Information about the modules of the educational program

Complexity of Criteria for .
: . Module-forming
Module code / module in . assessing o
) Learning outcomes . disciplines
Module Name credits learning
Code / Name
outcomes
BASIC MODULES
4 Knowledge of the methodological foundations of scientific knowledge and | Verbal survey, | Research methods
creativity. testing, report,
. . o . . . midterm
Knowledge in the field of similarity and modeling, computational experiment. control,
. . . . . computational
Competencess in optimal experiment design and processing measurement results. ;
. . - ———— and graphic - —
5 To form skills for the correct use of grammatical constructions of the scientific works Academic writing
style of speech. Lo
BMO01 Pedagogical Competences in writing abstracts and research papers. Presentation,
and research 10 Possession of the pedagogical technique of the teacher Report ; :
odule pedagog 9 : Teaching practice
10 Ability to identify the main tasks solved by the IAC. R .
; e esearch practice
Knowledge of the mathematical support of the specified problems (complex of P
116 procedures or subsystem) and the software of the specified problems (complex of
procedures or subsystem), the organizational and legal support of the selected task
(complex of procedures or subsystem). Systematization and analysis of the actual Doctoral research
materials necessary for writing a term paper, a scientific report and a practice work
report.
PROFILLING MODULES
PMO1 Module of 4 Possession of professional skills Verbal survey, | Elective Nel
electives Know: the basic methods of spectral problems with symmetric matrices and the | testing, report, :
4 solutions of arbitrary systems of equations used in industry, engineering and midterm Elect!ve No2
4 science; control, Elective Ne3
Be able to: interpret the results of computational experiments, identify trends, | computational
make a forecast; and graphic
4 Have skills: implementing methods of spectral problems with symmetric works, Elective Ne4
matrices and solving arbitrary systems of equations using modern software and | Presentation,
programming languages. Report

F-72, Educational program
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3.4. Information about the disciplines of the educational program
Ne Name of Brief description of discipline Labor Formed | Prere | Postr
module\dis (30-50 words) intensity | learning | quisit | equis
cipline of outcome es ites
discipline S
in credits | (codes)
Core disciplines
University component
1. Academic | “Academic Writing” is a compulsory 5 GEC4, - -
writing component of the Ph.D. program offered to the GEC5
IITU Ph.D. It is one-semester five-credit
practical course that tailors the students’
research skills and English language
competence to their professional/research needs
in academic writing. Students in this course will
do a lot of reading activities, explore academic
writing strategies and formats required at the
graduate level, and get ready for independent
academic writing for the Ph.D. program. By the
end of the course, students will organize and
present research portfolio, and write a research
article outline.
2. Teaching Practical skills and competencies in teaching at 10 GEC9 - -
practice the university; responsibility and creative
attitude to scientific and scientific-pedagogical
activity.
3. Research This course is to introduce research 4 GECS6, - -
methods methodology in information technology for GEC7,
postgraduate candidate. The topics of this GECS8
course are: the importance of Information
Technology research, literature review
methodology, some research methodology of
Information Technology i.e. formal method,
literature review, prototype development,
experimental and evaluation. The students will
be introduced to the differences between
quantitative and qualitative studies. Then, the
course will discuss the technique of result
writing, such as report writing, paper writing,
and thesis writing. The end of the course will
discuss management of research, discussion in
this topic will focus on research proposal
writing, supervising research activities, and
management of research results.
Core disciplines
Elective component
4. Elective 1 4 PC1, - -
PC2,
PC3,
PC4,
PC5,
PC6

The purpose of the course is to study and apply
neural network methods in various tasks, the use

Advanced | of deep learning methods in practical tasks,

deep effective management of neural networks, the

learning use of regularization methods for deep learning

problems and gradient descent algorithm for various types
of inverse problems and their application in
industry and economics.

Game The objectives of the discipline "Game

F-72, Educational program
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simulation
and
application
S

simulation and applications™ are the
development of professional knowledge in the
field of mathematical theory of decision-
making, the formation of skills in the field of
mathematical modeling of conflict situations
and cooperation. Tasks of the discipline:
building models of decision-making in
situations of conflict and cooperation, mastering
the principles of optimality in these situations,
the axiomatic approach to the mathematical
formalization of the concepts of justice and
rationality.

5. Elective 3 4 PC4,
PC6,
PC7,
PC8
Nonlinear | The purpose of teaching the discipline
optimizatio | "Nonlinear optimization problems" is to teach
n problems | PhD students methods for solving inverse and
of machine | ill-posed problems used in data science. Tasks
learning of studying the academic discipline: - mastering
optimization methods for solving inverse and
ill-posed problems used in practice and in
science; - mastering the skills of programming
and using commercial programs to solve inverse
and incorrect problems and interpret the results
of numerical calculations.
Deep The purpose of the course is the application and
learning in | training of deep neural network methods in
applied problems with partial differential equations, as
mathematic | well as the use of stochastic gradient methods to
S solve applied problems using MATLAB, which
configures and trains coursework networks, the
use of modern software to solve large-scale
image classification problems.
Profiling
University components
6. Research The practice is supervised by the supervisor of 10 GEC10
practice the undergraduate and the head of the research
unit. The purpose of research practice:
systematization, expansion and consolidation of
professional knowledge, the formation of
graduate skills in independent research work
and experiments conduction.
Profiling
Electives
7. Elective 4 4 PC9

To provide doctoral students with knowledge of
the variety of modern approaches to statistical
research, to explore modern statistical methods,

Qggllt?gal to insti_ll a critical approach in the selection of
analysis analysis toc_)ls and an awareness of the need for
careful testing of the statistical adequacy of the
resulting models, as well as to develop skills in
meaningful interpretation of the results.
The aim of the course is to acquire skills in
Enumerativ apply!ng th_e metho@s of gnumerativ«_a _
o c_omblnatorlcs to scientific re_search in various
combinator fl_elds. _The course covers topics _such as
ics binomial coefficients, the inclusion and

exclusion formula, nonlinear repetition: the
versatility of Catalan numbers, generating

F-72, Educational program
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functions, generating functions, the Euler
generating function for partitions and the
pentagonal formula.

8. Elective 2

GEC1,
GEC2,
GEC3

Nume
rical
meth
ods

Conditiona
lity of
systems of
linear
equations

The purpose of teaching the discipline
"Conditionality of systems of linear equations"
intended for PhD students is to study on
computers spectral problems with symmetric
matrices and solutions of arbitrary systems of
equations. Tasks of studying the academic
discipline: - mastering spectral problems with
symmetric matrices and solving arbitrary
systems of equations used in practice and in
science; - mastering the skills of programming
and using commercial programs for solving
spectral problems with symmetric matrices and
solving arbitrary systems of equations and
interpreting the results of numerical
calculations.

Machine
learning
methods
and
algorithms

"To build a machine learning method,
mathematical statistics, numerical methods,
mathematical analysis, optimization methods
and various techniques for working with data in
digital form are used. Therefore, machine
learning belongs to the class of artificial
intelligence methods. In the proposed course,
machine learning methods are implemented on a
specific example of the process of heat transfer
and in a homogeneous and heterogeneous
environment. First, various classes of problems
for the equations of moisture and heat transfer
are considered. Then mathematical models of
the problems under consideration will be
constructed. Methods for solving inverse and
incorrect problems for each class of problems
are being developed. Algorithms for solving the
studied problems are being developed. Codes
are compiled and computational experiments are
carried out based on known experimental data."

9. Doctoral
research
work

Doctoral student research, including internships
and doctoral thesis conduction

128

GEC10
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4. Curriculum of the educational program
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1 2 3 4 5 6 7 | 8| 9 | 10 |11|12]|13]| 14 | 15 16 17
1 year
1 semester
1 BMO1 [MenarorukaibiK jKoHE 3epTTEY JIOKTOPAHTTBIH FHUIBIMH-3EPTTEY JKYMBICI, RW RC 17 | 510 | O 0 0 0 Report -
Moy / [lemaroruuecko- OHBIH IIIHJE TaFbLUILIMAMA JKOHE Dif.test
HCCIIE0BATENbCKUI MOILYJTb / JOKTOPJIBIK AUCCEPTALUSCHIHBIH OPBIH/IATYBI
Pedagogical and research module / HayuHo-uccineoBaTenbekas padbora
RW8008 | mokropanTa, BKIIOYAS MPOXOKICHUE
CTaXUPOBKH ¥ BBITIOJHEHHUE JJOKTOPCKON
nuccepranuu / The research work of a PhD
student, including an internship and
implementation of doctoral thesis
2 BMO1 [lenarorukanbIK sKoHE 3epTTCY CD uc 5 150 | 45 15 (30 |0 90 15 M, E, -
Moy / Ilemarormaecko- LAN8O0 | AxameMHUSIBIK Ka3bUIbIM / AKaJeMHAYECKOe Exam
HCCIIEA0BATEIbCKUI MOILYJIb / 1A mcemo / Academic writing
Pedagogical and research module
5 PMO1 Tannay momyni / Moayins MATS51 OiibIH yariney sxone KockiMinaiap / Urposoe | CD oC 4 120 | 30 15115 |0 75 15 M, E, -
SJIEKTUBHBIX JTUCIUIIINH / 2 MOJICITUPOBaHNE U MpriiokeHus / Game Exam
Module of electives simulation and applications
MAT850 TepeH OKBITYIBIH 03bIK Mocernernepi /
2 [IpoiBUHYTHIE POOIIEMBI [Iy0OKOrO
obyuenus / Advanced deep learning problems
7 PMO1 Tannay momyni / Momyns MammHabIK OKBITY 9/IiCTepi MCH PD oC 4 120 30 15 (15| 0 75 15 M, E, -
SJIEKTUBHBIX JUCLUAIUINH / MAT852 | anroputmzepi / MeToabl U anrOpUTMBI Exam
Module of electives 1 MariHHOro 00yueHus / Machine learning
methods and algorithms
MAT852 | ChBBIKTBIK TCHICYIIEP KYHECIHIH
0 mapTThUIBIFI / O0YCIOBICHHOCTh CUCTEM
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nmuHelHbIx ypasuenuit / Conditionality of
systems of linear equations

Total number for a 1 semester: 30 | 900 | 105 | 45 | 60 240 | 45
2 semester
8 BMO1 IMenarorukanbiK jKoHE 3epTTEY JIOKTOPAHTTBIH FHUIBIMH-3EPTTEY JKYMBICH, RW RC 8 240 |0 0 0 Report
moxydi / Ilemaroruaecko- OHBIH IIIHJE TaFbUILIMAAMA JKOHE Dif.test
HCCIIEIOBATEILCKUIA MOYJIb / MAarucTpIIiK AUCCEPTAIMSICHIHBIH OPBIHIAITYbI
Pedagogical and research module (NIRD) / HayuHo-uccienoBareibckas paboTa
RW8009 | moxTopanTa, BKIIFOYas IPOXOKIACHUE
CTQKUPOBKH U BBIMOJHEHUE JTOKTOPCKOM
nuccepranuu (HAPLT) / The research work of
a student, including an internship and
implementation of master's thesis (NIRD)
3 BMO1 [lenarorukansik >koHe 3epTTCY CD uc 4 120 30 15 | 15 75 15 M, E,
Moy / Ilemarormaecko- 3epTrey omictepi / MeToIbl HayYHBIX Exam
N RM8001 .
HCCIIE0BATENbCKUI MO / nccienosanuii / Research methods
Pedagogical and research module
4 PMO1 Tannay momyni / Momyinb Konnanbaisl MaTeMaTHKaa TEPEH OKBITY / CD oC 4 120 | 30 15 | 15 75 15 M, E,
JNIEKTUBHBIX IUCIUILIAH / MATB851 | I'mybGokoe oOydeHue B IPHUKJIaJHOU Exam
Module of electives 1 maremaruke / Deep learning in applied
mathematics
MaIJ_IVIHaJ'lblK OKBITYIbIH CBI3BIKTBIK €EMEC
MAT850 OHTalIaHBIPy Macenenepi / Hemnelinsie
1 ONTHMH3AIHMOHHBIC IPOOIEMBI MAITHHHOTO
o6yuenus / Nonlinear optimization problems
of machine learning
6 PMO1 Tannay momyni / Moayib MATS51 Tisimaik KoMOUHATOpHKA / PD oC 4 120 30 15 | 15 75 15 M, E,
AIICKTUBHBIX TUCIUILTIH / 3 [epeuncnurenpHast KOMOWHATOPHKA / Exam
Module of electives Enumerative combinatorics
MAT850 Konﬂan6am)vl CTATHCTHKATIBIK Tajlfay /
3 l_lpl/lK-J'Ia,ZLHOITI CTaTHCTHYCCKHH aHanus /
Applied statistical analysis
9 BMO1 [lemarorukaibIK sKoHE 3EPTTCY CD ucC 10 | 300 | O 0 0 0 0 Report
Moy / Ilegaroruuecko- PP8501 [enarorukansik Toxipude / [lenarormueckas Dif.test
HCCIIEN0BATENBCKUM MOLYJIb / npaktuka / Teaching practice
Pedagogical and research module
Total number for a 2 semester: 30 | 900 | 90 45 | 45 225 | 45
TOTAL NUMBER FOR THE 1 YEAR: 60 | 180 | 195 | 90 | 10 465 | 90
0 5
2 year
3 semester
11 BMO1 [Nenarorukainslk jxoHE 3epTTEY JIOKTOPAHTTBIH FHUIBIMH-3EPTTEY JKYMBICHI, RW | RC 30 | 900 | O 0 0 0 0 Report
Moy / Ilemarormaecko- RW8003 | onblH imIiHae TaFbUIBIMIAMA KOHE Dif.test

JOKTOPJIBIK AUCCEPTANUACHIHBIH OPbIHAATYbI

F-72, Educational program
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/ Hayuno-ucciietoBatenbekas pabora
JAOKTOpaHTa, BKJIOYas MPOXOKIACHUC
CTaXXUPOBKH U BBIIIOJIHEHUE JIOKTO])CKOI\/’I
mcceprarmu / The research work of a PhD
student, including an internship and
implementation of doctoral thesis

Total number for a 3 semester: 30 | 900 0 0
4 semester
12 BMO1 INenarorukainslk jKoHE 3epTTEY JIOKTOPaHTTBIH FBUIBIMU-3EPTTEY KYMBICHI, RW | RC 20 | 600 0 0 Report
Moy / Ilemarormaecko- OHBIH IIIIHJE TaFLUILIMAMa JKOHE Dif.test
UCCIIeJOBATENBCKUH MOIYIb / JIOKTOPIIBIK JIUCCEPTALUSCHIHBIH OPBIH/IAITYbI
Pedagogical and research module / HayuHo-uccnenoBaTenbekas pabora
RW8010 | mokropanTa, BKIIFOYAs MPOXOKICHUEC
CT)XXUPOBKHU U BBIIIOJIHCHUE JIOKTOPCKON
mucceprarmu / The research work of a PhD
student, including an internship and
implementation of doctoral thesis
13 BMO1 [lenarorukansik >xoHe 3epTTEY PD uc 10 | 300 0 0 Report
Moz / HeﬂaFOI‘I/IiISCKO- PP8503 Hccnenoparenbckas MpakTUKa Dif test
HCCIIE0BATENBCKUH MOYJIb /
Pedagogical and research module
Total number for a 4 semester: 30 | 900 0 0
TOTAL NUMBER FOR THE 2 YEAR: 60 | 180 0 0
0
3 year
5 semester
14 BMO1 [Nenarorukanslk jxoHE 3epTTEY JIOKTOPaHTTBIH FBUIBIMU-3EPTTEY )KYMBICHI, RW | RC 30 | 900 0 0 Report
Moy / Ilemarormaecko- OHBIH 1II1HJI€ TaFBUIBIMIAMA KOHE Dif.test
HCCIIeOBATENBCKUH MOYIb / JIOKTOPIIBIK JIMCCEPTALUSACHIHBIH OPBIHIAIYbI
Pedagogical and research module / Hayuno-uccieoBaTesnbekas pabora
RW8005 | moxTopaHTa, BKJIIOYast IPOXOIKICHUE
CT)XXHPOBKHU U BBIIIOJIHCHUE JOKTOPCKON
mucceprarmu / The research work of a PhD
student, including an internship and
implementation of doctoral thesis
Total number for a 5 semester: 30 | 900 0 0
6 semester
15 BMO1 IMearorukabik jKoHE 3epTTEy JIOKTOPaHTTBIH FBUIBIMU-3EPTTEY KYMBICHI, RW | RC 18 | 540 0 0 Report
Moy / Ilenaroruuecko- OHBIH iMIiH/Ie TAFBUIBIM/IaMa JKOHE Dif.test
HCCIIeN0BATEIbCKUH MO / JIOKTOPJIBIK JIUCCEePTANSICEIHBIH OPBIHAATYEI
Pedagogical and research module | RW8006 | / Hayuno-uccnenoBarenbsckas pabora

,I[OKTOpaHTa, BKJIrO4ast npoxomneHHe
CTa)KI/IpOBKI/I U BBIINTOJIHCHHUEC }IOKTOpCKOFI
jwicceprarmu / The research work of a PhD
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student, including an internship and
implementation of doctoral thesis

16 JIOKTOPJIBIK AUCCEPTALMSHBI XKa3y KOHE 12 |1 360 | O 0 0 0 0 Defence
Kopray / Hanncanue u 3amiura JOKTOPCKOM PhD
nuccepranuu / Writing and defending a thesis
doctoral dissertation

Total number for a 6 semester: 30 | 900 | O 0 |0 0 0
TOTAL NUMBER FOR THE 3 YEAR: 60 | 180 | O 0 0 0 0
0
TOTAL: 18 | 540 | 195 |90 | 10 465 | 90
0 0 5
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5. Agreement sheet with developers

Code and name of educational program: 8D06105 «Data Science»

Position, scientific or academic degree and full

. Data Signature Note
name of developer of educational program

1 | Professor, Doctor of Ph.-M. Sc-s Rysbaiuly B.

2 | Assistant professor, PhD Ydyrys A.Zh.

3 | Associative professor, PhD Nurtas M.
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