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1. GENERAL INFORMATION

1.1 Program cycle:
First cycle: undergraduate Level 6 NQY/ SQF/ ISCED

1.2 Degree awarded: bachelor of engineering and technology in the educational program 6B07101
- «Automation and management of productiony»

1.3 The total amount of credits: 240 academic credits / 240 ECTS
1.4 Typical training period: 4 year
1.5 Distinctive features of EP

Modern production is impossible to imagine without automation. Automation tools help
people significantly improve labor efficiency, organize production management and the equipment
used with this, increase the speed of production of a product. All process chains in enterprises of
various levels cannot do without competent management and automation of the entire workflow.
Proper alignment of automation systems is impossible without the participation of an educated
specialist.

The learning process is organized in the form of a cycle of lectures, seminars, workshops
with the involvement of foreign scientists and specialists from the production.

One of the attractive aspects of the educational program is the presence of dual education in
Atyrau University of Oil and Gas, where potential employers (oil and gas enterprises:
Embamunaigas JSC, Continent Co LTD LLP, ZhigerMunaiService LLP) create conditions for
students by combining theoretical material with practice in production, which contributes to the
further employment of students.

In addition, students have the opportunity to attend conferences, seminars and various
meetings to be able to participate in scientific discussions at the national and international level.

This bachelor degree program has two specializations: “Automation of production
processes”, “Automation of control systems»

2. PURPOSE AND JUSTIFICATION OF EP
2.1 Purpose of EP

The main goal of the educational program is the mastery of the students' knowledge, skills,
practical skills, as well as the acquisition of the necessary competencies to solve the problems of his
professional activity in the field of automation and control of technological processes and
production.

As a result of mastering the EP, the student acquires knowledge, skills and abilities that
allow achieving the following goals:

- to able to develop software for automation and control systems in various fields, including
product life cycle support and quality assurance, in relation to specific production conditions, in
accordance with regulatory documents and standards;

- to use software of automation systems and control of technological processes and
produetion, allowing to produce competitive produets, replacing full or partial participation of an
employee in production management processes.

2.2 Justification of the EP for students

The field of application of professional knowledge obtained by a graduate of the EP, are all
areas of production, which use the latest developments and modern information technology.



ety

At enterprises of various fields of activity there is a huge shortage of highly qualified
specialists with professional knowledge and skills in the field of automation and control,
information-measuring systems, automatic regulators, electric drives who can apply information
technologies, modern methods and means of automation of technological processes and production
according to the requirements of modern of the world.

Today, there are active debates about which professions will be in demand in 5, 10, 20 years.
“Automation and production management”, area after field, displaces all performing professions. At
present, young people will have to compete not only with themselves like graduates, but also with
soulless robots.

2.3 The need for labor market

The educational program is developed on the basis of the competence-based model of
training, which meets the needs of the labor market and the requirements of employers. Close
contacts have been established with potential graduate users at the local level. Permanent partners
are international and Kazakhstan commercial and government institutions (oil and gas companies:
Embamunaigas JSC, Continent Co LTD LLP, ZhigerMunaiService LLP, Kazakhtelecom J SC). Asa
reasoned evidence of the need to implement the educational program with a focus on employers is
the state program "Digital Kazakhstan", approved by the Government of the Republic of
Kazakhstan No. 827 dated 12.12.2017.

Every year in the modern world "Automation and management of production " becomes a
new popular profession. In the oil and gas industry, there will always be demanded specialists who
are engaged in the design, commissioning and installation of automated systems and industries.

The value of tight integration between production levels and business automation systems as
ways to improve production becomes more and more obvious. The role of the production
automation system will change as business automation systems evolve towards real-time transaction
processing, leading to fully synchronized actions.

Graduates of this educational program, with proper qualifications and work experience, are
in great demand in the global labor market,

2.4 Areas of professional activity

The bachelor OP can perform the following professional activities:
»  service-operational
»  experimental-research
»  engineering-design
»  production and technology
> organizational and managerial

Content of professional activity:

1. Service and operational
- operation of automatic automated and information systems of data transmission means and
informational flows of diagnosing control and management of their technical informational
mathematical software
- prevention, repair, configuration of technical means of automation of informatization,
testing of technologic process equipment.

2. Experimental research activities:
- carrying out analytical and experimental work and research to diagnose and assess the state
of aggregates and technological processes using the necessary methods and means of
monitoring and analysis,
- creation of mathematical and physical models of complex systems, production and
technological processes and equipment;
- experiment planning.

3. Design-construction activity:
- formulation of the goals and objectives of the design given the criteria and constraints;



- development of generalized solutions to problems, analysis of these options, prediction of
consequences, finding compromise solutions in a multi-criteria environment;

- development, design, modeling and implementation of automation projects,
informatization of production and technological processes, taking into account energy,
technological, design, operational, ergonomic and economic indicators.

4. Production and technological activities:

- development and implementation of optimal manufacturing techniques for technical means
of automation, informatization of equipment operation.

- organization and effective conduct of input quality control of materials, production control
of technological processes, the quality of finished products;

- effective use of materials, equipment, algorithms and programs for the selection and
calculation of parameters of technological processes;

- implementation of metrological calibration of basic measuring instruments, indicators of
the quality of products;

- standardization and certification of technical automation equipment and equipment for
their manufacture and repair.

5. Organizational and management activities:

- organization of the work of the team of performers, making management decisions in the
context of different opinions;

- finding a compromise between different requirements (cost, quality, safety and deadlines)
for both long-term and short-term planning and determining optimal solutions;

- evaluation of production and non-production costs to ensure the required product quality.

2.5 Objects of professional activity

The objects of graduates' professional activity are:

- publit administration;

- oil and gas industry;

- chemical industry;

- robotics;

- instrumentation;

- energy;

- telecommunications and communications;
- transport;

- mechanical engineering;

- technological and production processes;

- technical diagnostics, research and production tests.

Graduates of EP can hold the following positions:

technician;

laboratory assistant;

production process automation engineer;
engineer of instrumentation and automation;
design engineer;

production management organization engineer;
equipment commissioning and maintenance engineer;
software engineer;

design engineer;

scientific and technical workers;

leaders;

and etc.



3. EXPECTED RESULTS OF TEACHING EP

After successful completion of this program, the learner will:

¢ have knowledge of the fundamentals of automation of process control systems, theoretical
foundations of electrical engineering and electronics, digital information processing tools; (PO1)

e own the principles of constructing design schemes of computers, instrumentation,
automation systems and robotics; the ability to apply methods and measurement tools in the design
and operation of automated technological systems; (PO2)

e apply the theory of automatic control and mathematical modeling of the processes of
automation in the design work on the creation and implementation of automatic systems with the
wide use of modern computer equipment;(PO3)

e cvaluate the functionality of SCADA-systems for building ACS, develop design and
working technical documentation in the field of automation of technological processes and
production, manage the life cycle of ACS, monitor the compliance of the developed systems and
technical documentation with current standards, specifications and other normative documents;
(PO4)

» be able to program applications, microcontrollers and create software prototypes for solving
applied problems using modern programming languages and tools; (PO5)

e use the methods of modeling IT-processes of the organization and methods of analysis of
the subject area and databases; administration of computer networks and protect it from
unauthorized access; capable of practical development and improvement of technological process
automation systems; (PO6)

» demonstrate the ability to develop executive elements of automation, operation of automated
control systems and various production facilities; (PO7)

» ensure the safety of production equipment and processes, ensure uninterrupted operation of
the system and take prompt measures to eliminate irregularities arising in the course of work,
forecast changes in enterprise automation and develop proactive management measures;(PO8)

e create projects in the field of automation, robotics, develop client-server applications for
mobile devices; (PO9)

¢ able to propose solutions to professional problems, conduct an experiment, interpret data
and draw conclusions, defend their point of view, (PO10)



4, CURRICULUM OF EP

{ M Math 01

Modaule code

Disipline code

MATIL 11

Components of the module

Mathematical analysis |

Cycle and component]

Form of the
final control

cxamination

Number of Formed

academic |compet
credits | encies
(codes

from

section
5

Note

asiu laculty

M Math 01 | MATH 1102 Linear algebra examination 5 Faculty of
information
technologies

M Prog03 | CSCI1101 Programming Principles 1 BD,UC examination 6 Faculty of
information
technologies

M Lang 05 | LANTIIS-31119 Kazakh (Russian) GED,CC examination 5 Basic faculty

language
"I MLang 05 | LAN1101 Foreign language BD,UC examination 5 Basic faculty

M ICT 08 INFT 1101 Information and GED,CC examination 5 Faculty of

communication information

technologie

5

»
M Math 01 | MATH 1204 MaTemaTHYeCKUi aHann3 BD,UC examination 5 Basic faculty
2
M Math 01 | MATH 1203 JUCKPETHRIE CTPYKTYPBI BD,UC examination 5 Faculty of
information
technologies
i MHumoO2 | PHYS 1201 Dusuka | BD,UC examination 5 Basic faculty
M Prog 03 | C5CI1 1202 IpuHLAMIIBL BD,UC examination 6 Faculty of
nporpamMmMuposanus 11 information
technologies
M Lang 05 | LANI15-8/1119 | Kasaxcxuii (pycckmii) GED,CC examination 5 Rasic faculty
A3BIK
M Lang 05 | LAN 1207 H i inati 5 Basic faculty

.

M Math 01 | MATH 2105 Differential Equations BD,UC examination Faculty of
information
. technologies
5 M Math01 | MATH 2106 Mathematical analysis of 2 BD,UC examination 5 Faculty of
complex variable information
technologies
MProg 03 | PHYS 2102 Physics 2 BD,UC examination 5 Basic faculty
M SPK 06 | HUM 3102 Module of socio-political GED,CC examination 5 Basic faculty
knowledge (sociology,
political science, cultural
studies, psychology)
MPHE Q07 | PHE 101 Physical education GED,CC diflerentiate 4 Basic faculty
deredit
M BK(m} CEEN 2101 Theoretical foundations of BD,UC examination 5 Faculty of
909 electrical engineering 1 information

technologies

M Math 01 Statistics BD,UC examination 5 Faculty of
STAT 2201 information

technologies
L3 MSPK 06 | HUM 3203 Module of socio-political GED,CC examination 3 Basic faculty

knowledge (sociology,
political science, cultural
studies, psychology)




"IMSPK 06 | HUM 3206 Philosophy GED,CC examination 5 Basic faculty
. 1 M PK{m) Automation of standard examination 6 Faculty of
10 CEEN 3207 technological processes PD,UC information
. technologies
-1 M PK(m) Introduction to examination 5 Faculty of
110 CEEN 3208 microcontroflers and PD,UC information
) microprocessor systenms technologies
© 1M PK{(m) Theoretical mechanics examination 5 Faculty of
10 MATH 3207 PD,UC information
technologies
MME 11 Optional discipline 3 examination Faculty of
_ PD,UC 5 information
- technologies
I MFE12 Optional discipline 2 BD,UC examination Faculty of
; 5 information

Modern history of

state exam

MPHEO07 | PHE i02 Physical education GED,CC differentiate 4 Basic faculty
deredit

M BK(m) Theoretical foundations of BD,UC examination 5 Faculty of

09 CEEN 2202 electrical engineering 2 information
technologies

| MNBIT 03 Electronics and digital BD,UC examination 5 Faculty of
- CEEN 2203 design information
technologies

MME 11 Optional discipline 1 examination 5 Faculty of
PD,UC information

technologi

Basic faculty

HUM 3204 5
Kazakhstan

M BK(m) Elements and devices of BDUC examination Faculty of
09 CEEN 3105 automation 5 information
technologies

M BK(m) Introduction to signal BD,UC examination Faculty of
0% CEEN 3106 theory 5 information

] technologies
MAZD 08 Introduction to linear and examination Faculty of
CEEN 3104 nonlinear control systems PD,UC 6 information

technologies

M ME 11 Optional discipline 2 examination Faculty of
PD,UC 5 information

technologies

| MFE 12 Optional discipline 1 BD,UC examination Faculty of
5 information

technologies

Cthics, the art of

differentinte

technologies
=

.

Basic faculty

HUM 4107 communicatio:} and deredit
entrepreneurship - a
dialogue platform
LAMAZD 08 HUM 2108 Fundamentals of law and GED,CC examination 5 Basic faculty
anti-corruption activities /
environmental science and
socicty / Legal basis of
professional activities
M ME 11 Optional discipline 4 examination Faculty of
PD,UC 5 information
technologies
M ME 11 Optional discipline 5 PD,UC examination 5 'Faculty 'of
information




— technologies
‘4 MFE 2 Optional discipline 3 BD,UC examination Faculty of
L 3 information
technologies
Mintern 13 Internship BD,UC differentiate Faculty of
INTS 3203 deredit 6 information

technologies

M ME 11 Optional discipline 6 examination Faculty of
PD,UC 5 information
technologies

' MFE 12 Optional discipline 4 BD,UC examination Faculty of
7] 5 information
ol technologies
. | Mintern 13 Undergraduate practice report 8 Faculty of
= INTS 3204 PD,UC information
technologies

M FAl4 Writing and defending a FA Defending a 12 Faculty of
SPD2 4290 thesis gprOJect) or DP or _ 1nformat19n

preparing and passing a comprehensiv technologies

rehensive exam exam

B




3. EDUCATIONAL MODULES MAP

A:INFORMATION FOR ADMINISTRATION

1 Module code MMB 01
2 Module name MODULE “MATH BLOCK”
1) Mathematical analysis 1 - 5 ECTS,
2} Mathematical analysis 2 - 5 ECTS,
3) Discrete structures - 5 ECTS,
4) Linear Algebra - 5 ECTS,
5) Differential Equations - 5 ECTS,
6) Mathematical analysis of'a complex variable - 5 ECTS
T) Statistics-5 ECTS
3 Module developers Mardanova L.O., Diarova D.M., Hajiyev F.A.
4 The faculty-module owner Faculty of information technology, Basic faculty
5 Other faculties involved in the faculty % participating
module implementation Basic faculty 20
6 Module mustering duration 1,2,3,4 semesters
7 Language of teaching and Kazakh, russian, english
assessment
8 Number of academic credits 35 ECTS
9 Module prerequisites Secondary education program

B. DETAILED INFORMATION ABOUT TRAIN]NG AND TEACHING

10

- | Module Description -

Introduction to analysis Metric space. leferentlal calculus of a function of one varlable Rlemanns
integral. Rows. Functional rows. Differential calculus of functions of several variables. Parameter-dependent
integrals. Multiple Riemann integral. Discrete Math. Linear algebra. Vector algebra. Analytical geometry.
Matrix, determinants. Differential Equations. Differential calculus of a function of several variables. Integral
calculus of functions of several variables. Double and triple integrals. Differential Equations. Numerical and
functional series. Elements of probability theory and mathematical statistics. The theory of functions of
complex variables. Math statistics.

11

Module aims

Al

to give knowledge about the basic elements of mathematical analy51s Famllaarlzation of students with
the basics of the mathematical apparatus necessary for solving theoretical and practical problems;
development of logical thinking, development of skills in mathematical research of applied issues.
Familiarization of students with the basics of the mathematical apparatus necessary for solving
theoretical and practical problems; development of logical thinking, development of skills in
mathematical research of applied issues.

A2

organization of computational processing of results in applied engineering problems; to imagine
fundamental physical experiments and their role in the development of science;

A3

the acquisition of the necessary knowledge and skills by students contributes to the development of
Iogic, the ahility fo use mathematical, physical methods and techniques to solve specific problems,

Ad

promote the development of the student's creative thinking, skills of independent, cognitive activity

AS

the formation of a student's complex of knowledge abilities, skills, scientific outlook and logical

12

Learning results

thinking that are so necessary for a f'ature engmeet in COI‘ldlhOT‘I‘; nf technical progress

Code

EP Description

Aim
codes

CC1

The student must be competent: Al
-use fundamental knowledge in the field of mathematical analysis, analytical geometry,
veotor and lincar algebra, theory of functions of one and several variables, differential and
integral calculus, theory of probability and mathematical statistics, as well as the theory of
functions of a complex variable;

- to use the chicken theory for solving common tasks;

- use a physical and mathematical apparatus for solving analytical and analytical problems
arising in the course of professional activity.

cC2

must know the basics of linear algebra with elements of analytical geometry, the basics of | A2.1

10




mathematical analysis, the basics of the theory of differential equations, their main | AZ2.2
applications in the practice of professional activity; elements of vector analysis and field
theory; basic methods of mathematical statistics;

able to demonstrate knowledge of the basic areas of mathematics; to propose possible
solutions to modern problems based on the analysis and mathematical description of
processes; analyze the features of mathematical devices; determine the practical potential of
mathematical methods;

CC3 should be able to: A3l
apply mathematical methods to solve typical professional problems; navigate mathematical | A 3.2
reference literature; acquire new mathematical knowledge using modern educational and
information technoelogies in solving professional problems;
use methods of adequate physical and mathematical modeling, as well as apply methods of
physical and mathematical analysis to solve specific natural science and technical problems;
conduct research to identify problems in the professional field and present the results for
discussion.

CC4 must own:

- methods of constructing the simplest mathematical models of typical professional tasks;
mathematical methods for solving natural science problems; methods of analysis of
meaningful interpretation of the results obtained;

- skills in applying the basic methods of physical and mathematical analysis to solve natural
science problems; processing and interpretation of the results of the experiment;

able to explain and interpret subject knowledge in all fields of science, to carry out research
project activities in various fields; correctly express and argue your own opinion.

eaching methods

Overall learning cutcomes will be achieved through the following training activities:

1} lecture classes: lectures, seminars (practical) - held in the light of innovative learning technologies,
using the latest achievements of science, technology, information systems and in an interactive form;
2) extracurricular classes: independent work of the student (IWS), including under the guidance of a
teacher (IWST), individual counseling;

Training methods and-fechnologies

Methods and learning technologies used in the process of implementing the module:

1) student-centered learning based on a reflexive approach to learning from the learner;
2) competence-based learning;

3) role-playing games and educational discussions of various formats;

4} case studies;

5)_ ¢t method

The final grade for the discipline includes an assessment of current performance and final control
(examination grade). The share of assessment of current performance is 60% in the final assessment.
Assessment of final control is 40% of the final assessment of knowledge in the discipline. The
assessment of current performance is made up of the average .value of the scores of the 1st and 2nd
tolerance rating (TR | and TR 2), each of which is rated at a maximum of 100 points. The current
monitoring of progress - a systematic check of the student’s cducational achicvements on each topic
of the academic discipline, conducted by the teacher conducting the training lesson. The current
control is carried out in the form of checking lecture notes, fulfilling tasks of self-regulatory
organizations, examinations, practical and laboratory works, etc. The final grade for the discipline as a
percentage is determined by the following formula:

T%=((TR 1+ TR 2)/2) x 0.6 + Ex 0.4

where: TR | - the percentage content of the assessment of the Ist admission rating; TR 2 - the
percentage content ol the assessment of the 2nd admission rating; E - the percentage ol the
examination grade.

The current and two major controls (I.C1 and LC2} take into account:

1. Activity of work in the audience, i.e., in the classes, which can be held in the form of case studies,
role-playing games, brainstorming, disputes, round tables;

2. Timeliness of written work;

3. Examinations, surveys, reports, essays, mini-tests, research work;

3. Group project, presentation,

11



Final control - passing an exam in a discipline that can pass in the form of comprehensive testing, oral
or written answer on tickets.

16 Literature

Main:

1. Paul, B. MATHEMATICS [Texer] = Maremartuia: pupil's book 3A / Broadbent Paul.- London: Macmillan
Publishers Limited, 2009.- 112 c.
2. Atinoc, EJK. Xorapeimatemarika - 1 [MaTin]. [ xitam: okynsik / EJK. Alipoc.- AnMatel: bacray, 2015.-
320 6.- (KazakcranPecnybankackihiniMxaHeFpiibiMMUHMCTIPRIrT).
3. Atipoc, EJK. XKoraprimaTemathka - 2 [MaTin]. 2 kitan: okyasik / EJK. Alinoc.- Anmatel: Bacray, 2015.-
520 6.- (KazakctanPecnyOnukaceibinivxaHeF bIibIMMHHHCTIpIIrT).
4.Ulunaues, B.C. Kypepriciuehimaremaruky [Teker]: YueGuux / B.C. HIunauer; TNoapen.axan.
A .H.Tuxonosa.- 4-eu3n.- Mocksa: OHHKC, 2009.- 608 c.

5. Physics [Text] = ®usuka: Textbook / G.Sh. Omashova [ugp.].- Almaty: Book Print, 2016.- 304 p.-
(Association of higher educational institutions of Kazakhstan).
Additional :

1. Ocnanos, T. MaTemaTHKaHbIH TeOpHANLIK Herizgepi [MoaTiH]: oxkynnik / T. Ocnauon, Kypmananuna C.
Kypmananuna 1. 2-u1i Saceinbiv.- Actana: Qonunant, 2012.- 352 6.- (Kacintik Ginim).

2. Dnementapablk Maremartuka. Anredpa [Matin]: oky kypansl / MLA. Ackapora.- Anmarel: Kapacaii, 2013.-
460 6.- (Kazakcran PecnyGnnkack! BiniM sxone Frinbim mununcTipniri). ®usukrep MeH HIDKeHEepIepre
apHanrad marteMmatHraneik anicrep [Morin]. T.2: okyneix / K. Paiinu, M. Xoscon, C. Bene; Aya. JICH.
Tacmamberos »xeHe T.0.- Anmatb: [Hoyip, 2014.- 488 6.- (KasakcraH Pecnybnukachkl >KOFapel OKY
OPBIHAAPBIHBIH, KAYBIMIACTBIFbI).

A: INFORMATION FOR ADMINISTRATION

1 Module code : MEGN (2
2 Module name MODULE OF NATURAL SCIENCES AND I-IU]VIANITlES
: 1} Physics 1- 5 ECTS
: Lo 2) Physics 2- 5 ECTS
3 Module developers = - © | Karataeva K.K., Suleimenova B.K., Yerekeshova A.Kh.,
. T R et Urazgalieva M.K.
4 The faculty-module owner- Basic faculty, Sector of "Physical, mathematical and general
B ' technical disciplines”
5 Other faculities involved in the Faculty % of
module implementation . participating
S Basic faculty, Sector of "Physical, mathematical 100
_ S o and general technical disciplines”
6 Module mustering duration._- o 1,2 semesters
7 - Language of teachmg and Kazakh, russian, english
assessment .
8 Number of academic cr Ld:ls 10 credits
9 Module prerequisites Secondary education program

B: DETAILED INFORMATION ABOUT TRAINING AND TEACHING

10 | Module Description

The module studics the movuncnt of bodlcs and their interaction with cach other durmg movcment The
course describes the movement of liquids and gases in nature; the movement of both artificially created
aircraft and physical celestial objects; atmospheric and underwater currents; mechanical vibrations and
waves, sound waves, the law of conservation of electric charge, Coulomb's Law, tension, electric
potential, direct electric current, the movement of the medium in electromagnetic fields, etc.

The disciplines of the module create a universal basis for the study of general professional and special
disciplines, lay the foundation for further trammg in the master's degree.

11 Module aims

Al | the study of general laws of motion and balance materlalnyz body and emergmcr venly vzalmodeyctvy
mezhdu telaml teopeticheckaya and ppakticheckaya podgotovka in oblacti ppikladnoy mehaniki
defopmipuemogo tvepdogo tela, a takzhe ovladenie obuchayuschihcya teopeticheckimi znaniyami o
vazhneyshih of Physical faktah, ponyatiyah, zakonah, ppintsipah elektpodinamiki and duration ppimenyat
these znaniya in practice, to formulate the basic concepts and general principles governing electrical and

12




magnetic phenomena, the development of engineering thinking, the acquisition of knowledge not required
for the study of special disciplines.

A2 | studying the basic concepts of the course and mastering the basics of Maxwell's theory for the
electromagnetic field, the theory of oscillations and waves, alternating current circuits, the theory of
geometric and electronic optics, wave optics, the quantum nature of radiation, methods of solving
practical problems and performing laboratory work and calculations; studying applications of the basic
concepts and methods of the course in engineering,

A3 | development of logical and algorithmic thinking, the ability to operate with physical models, the use of
mathematical and physical methods and techniques for solving applied problems.

A4 | organization of computational processing of results in applied engineering problems; to imagine
fundamental physical experiments and their role in the development of science; know the purpose and
principles of operation of the most important physical devices.

AS | promote the development of the student's creative thinking, skills of independent, cognitive activity

12 | Learning results L - ' ; g

Kon EP Description : L _ C | Aim-

' S o -0 icodes:

CCs The student must be competent: Al

-use fundamental physical experience in the field of mechanics of a material point, solid
body, continuous media, theory of gravitational field, mechanical vibrations and waves,
electrodynamics;

- to use the chicken theory for solving common tasks;

- to know the purpose and principles of action of the most important physical devices and
equipment;

- use a physical and mathematical apparatus for solving analytical and analytical problems
arising in the course of professional activity.

CCéo As a result of the course, the student must know the basic concepts and laws of mechanics | Al

and the methods of teaching equilibrium and motion of a material point, a solid body and a
mechanical system arising from these laws; the basic laws of electromagnetic
complementarities, laws of constant and alternating flow; Maxwell equalization; the
properties of electricians and magnetic techniques; mechanisms of electrical conductivity of
biological tissues and liquids; the physical basis of the activity of electromagnetic poles on a
person, as well as the ability to adjust the acquired knowledge to solve specific problems of
technology, separately build and investigate mathematical and mechanical models of
technical systems, while expertly applying the basic algorithms of higher mathematics and
the use of modern computers and information technology systems.

The student must be able to: i

formalize problems of dynamics, kinematics of points and solids, dynamics of points,
mechanical system and solid body; subtract kinematic and dynamic characteristics of wheels
and solid body, the location of the center of mass of the mechanical system, axial moments of
inertia of the simplest bodies; make equalization balancing, differential equations of motion
of a point, mechanical system and solid body, laws of constant and alternating flow; Maxwell
equalization; the work of electricians and magnetics; mechanisms of electrical conductivity of
biological tiasues and liquids; the physical basis of the action of electromagnetic poles on a
person. The student must apply physical methods to solve typical professional tasks; acquire
independent new knowledge, use modern educational and information technologies in solving
professional tasks.

The student should be able to conduct an independent analysis of the physical processes
occurring in various electrical devices.

The student should be abie to process the results of measured laboratory work, use methods
of analyzing the meaningful interpretation of the results obtained in solving engineering
problems.

The student must have the following skills:

to identify the physical essence of phenomena and processes in devices of various physical
nature and perform simple technical calculations in relation to them, work with instruments
and equipment of a modern physical laboratory; use various methods of physical
measurements and experimental data processing; use methods of physical and mathematical
modeling, as well as apply methods of physical and mathematieal analysis to solving specific
scientific and technical problems; master the skills of searching for necessary information in
reference literature and in information networks.

13




CC7

Must know:basic concepts of Maxwell's theory for the electromagnetic field, Maxwell's | Al
differential and integral equations, differential equations of free and forced electromagnetic | A5
oscillations and their solutions, wave theory, wave equation, wave interference, experimental
generation of electromagnetic waves, differential equation of electromagnetic wave, basic
laws of optics, interference, diffraction, dispersion, polarization of light, thermal radiation,
types and laws of the photoelectric effect, Compton effect and its elementary theory, solve
practical problems, using course theory.

CC8

Must be able to: investigate the equations of vibrations and waves, find solutions to A2
differential equations, be able to apply the method of vector diagrams to solve practical | A5
problems.

The student should be able to apply physical methods to solve typical professional tasks;
acquire new knowledge independently, using modern educational and information
technologies in solving professional tasks.

The student should be able to conduct an independent analysis of the physical processes
occurring in various electrical devices, based on the theory of electromagnetic fields,
alternating current.

The student should be able to process the results of measurements of laboratory work, use
methods of analysis of meaningful interpretation of the results obtained in solving
engineering problems.

CC9

Must have the skills to: identify the physical essence of phenomena and processes in devices A3
of various physical nature and perform simple technical calculations with respect to them,
work with instruments and equipment of a modern physical laboratory; use various methods
of physical measurements and experimental data processing; use methods of physical and
mathematical modeling, as well as apply methods of physical and mathematical analysis to
solve specific scientific and technical problems.

The student must have the skills to search for the necessary information in the reference
literature, in local and global information networks.

CC10

Must be competent: to use fundamental physical experiments in the field of electromagnetic | A4.1
field theory, vibrations and waves, wave optics, quantum radiation theory; A4.2
- apply the theory of the course to solve applied problems; Ad3
- to use a physical and mathematical apparatus for solving computational and analytical | A5

problems arising in the course of professional activity.

13

Teaching methods

General Learning results will be achieved through the following training activities:

1) Classroom lessons: lectures, seminars (practical) - are conducted taking into account innovative
teaching technologies, using the latest achievements of science, technology, information systems and in
an interactive forim; ’

2) Out-of-class lessons: student independent work (SRO), including under the guidance of a teacher
(SRQO), individual consultations.

14

Training methods and technologies

Methods and learning technologies used in the process of implementing the module:

1) student-centered learning based on a reflexive approach to learning from the learner;
2) competence-based lcarning;

3) role-playing games and educational discussions of various formats;

4) case studies;

5} praject method.

15

Evaluation methods (evaluation crileria) .

The final grade for the discipline includes an assessment of current performance and final controE
(examination grade). The share of assessment of current performance is 60% in the final assessment.
Assessment of final control is 40% of the final assessment of knowledge in the discipline. The
assessment of current performance is made up of the average value of the scores of the 1st and 2nd
tolerance rating (TR 1 and TR 2), each of which Is rated at a maximum of 100 points. The current
monitoring of progress - a systematic check of the student’s educational achievements on each topic of
the academic discipline, conducted by the teacher conducting the training lesson. The current control is
carried out in the form of checking lecture notes, fulfilling tasks of self-regulatory organizations,
examinations, practical and laboratory works, etc. The final grade for the discipline as a percentage is
determined by the following formula:

T%=((TR 1+ TR 2)/2) x 0.6 + Ex 0.4
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where: TR 1 - the percentage content of the assessment of the Ist admission rating; TR 2 - the
percentage content of the assessment of the 2nd admission rating; E - the percentage of the examination
grade.

The current and two major controls (I.C1 and LC2) take into account:

1. Activity of work in the audience, i.e., in the classes, which can be held in the form of case studies,
role-playing games, brainstorming, disputes, round tables;

2. Timeliness of written work;

3. Examinations, surveys, reports, essays, mini-tests, research work;

3. Group project, presentation;

Final control - passing an exam in a discipline that can pass in the form of comprehensive testing, oral
or written answer on tickets.

16 Literature
Main:

I. Kodiweibaer H., Hapuikbaes A.O. Quzuxa. DnekrponnsaMuka erisaepi. TepBenictep MeH TONKbIHAAp.
OnTuka. KeantThIK dbuznka HKaHE aTOMJBIK ANPO. Anmvatsr.2001. T.2.
http://library.psu.kzyindex.php?option=com_catalog&cat...n...

2. Tpodumosa T.H. Kypc dmsuku. -Mockea: Beicwas wkona, 2004,

3. 3.Iapcenn. DnexTpuyecTso U MarHeTHsM. Bepineesckuit kype dusura. T. 2, Mocksa, 1975

4, T.bwxiritos. XKanner dmsuka Kypebl. Anmarsl, 2013 http://kazneb . kzsite/catalogue/view?br=1533497

5. K. Abnyna, T. AnsCaes. ®usuxa KypcsiHbIH nexuusanapel. Anmatel, Jayip, 2012.-528 6.- (Kasakcran
PecnyOnuxace JKOFaphbi OKY OPBIHAAPBIHLIK KAYBIMIACTEIFEI). 2012
http://irbis.narxoz.kzyCGl/irbis6dr_12/cgiirbis_64.exe?...

6. Bonbxenwreitn B.C. COopuuk 3amau no obemy Kypcy (GU3MKM A8 CTYNEHTOB TEXHHYECKHX BY30B.
H3a. nom., nepepa6.-CI16:Cneu.nut.2002r. http:// er.semgu.kzyebooks/ebook 271/

7. 1.B. CuyxuH. Onekrpuuectso. Tom 3, Mockea, 2006 (opsic TiniHae)

8. IL.B. Cupyxun. OrTika. ToM 4, Mockga, 2006 (opsic Tifinae)

9. AxkpinGekos9.T., [Hoynerbexora AK. Konnencupnenren xyif  dusuxacel. Anmatsy, 2014
http://library.psu.kz>index.php?option. ..catalog&cat=book

10. C. Tamaen. KanTTsiK MeXaHHKaHBIH ecenTep xkHHarbl. Anvatet, 2015 hitps:/library.ksu kznode/55

11. Physics [Text] = @usunka: Textbook / G.Sh. Omashova [unp.].- Almaty: Book Print, 2016.- 304 p.-
(Association of higher educational institutions of Kazakhstan).

12, dermad A.A. Asopekuit B.M. Kype ¢pusuku.- M.: Bricwias wkona, 2002.

3. Hponos W.E. 3apaun no obwmeit usuxe. ~M.: Quamatnut., 2001.

14. Tpodumosa I'.H. COopHuk 3ama4 no obweMy kypey (usuxy -Brolcmas wkona, 2001r.

15. Bonekenwrelin B.C. COopHHK 3a1a4 110 061leMy Kypcy GH3HKH s CTYAEHTOB TEXHHUECKHX BY3O0B, -
M: Hayka, 2000r.

Additional :

16. Kenner C. Kpaiin. 3amaHayn usmkka. Anmarel, 2013, 1,2 rtom. rootlib@mail.ksu.kz wnu
mailto: library@mail ksu.kz

17. CaiiTka cinteme: www.eduspb.com, studopedia.ru.

18. Ou3nkTep MeH UHKEHEpepre apHaNFaH MaTeMaTHKaIbIK anictep [MaTin]. T.2: oxynsix / K. Pajinu, M.
Xoecon, C. benc; Ayn. JK.H. Tacmamberos xoene 7.6. — Anmarter: Jlayip, 2014, — 488 6.

19. Bexrenos, .M. ®usuka ecenrepin weirapy [Motin]: okyasik / O.M. Bexrenos. - Anmarsr: oyip,
2013. - 628 6.

20. YVasbipxanoea, 'K, ®unauxa 1l [Morin]: epictemenik nyckaynap / I'K. Vaswipxanopa, A.A.
Hakenimmikona. Ocxemar: [INKMTY, 2011, 110 6.

21. KemxeramuesA. Kypcnexuuiino "Ofweitdusuke" [Texer]: Kypenexuuit / Kemxeranues A.,
EpexewoeaA . X. Xaiipywesal.I'. — Anmarsi: Print-S, 2012.- 211 ¢.

22. 3axapesaes T.X., Cyneiimenosa b.K. Dnextp jxone anextpoMaruur. - Ateipay: ATMITH,2004.

23. Kaparaesa K.K,, Cyneiimenosa B.K. 7.6. Ousnka GoiibiHilLa 3epTxXanansik npakTukym. AMxI ‘U, 2010,

A: INFORMATION FOR ADMINISTRATION
1 | Module code : MPP 03
2 | Module name PROGRAMMING MODULE
' ' . . 1) Programming Principles 1-6 ECTS
o 2) Programming Principles 2- 6 ECTS
3 | Module developers Hajiyev F.A., Shabdirov D.N.
4 | The faculty-module owner Faculty of information technology
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ey

5 | Other faculties involved in the Faculty % of
module implementation : participating
ST s Information technologies 100

6 | Module mustering duration - | 1,2 semester

7 | Language of teaching and - Kazakh, russian, english
assessment °

8 | Number of academic credits 12 credits

9 | Module prerequisites Mathematics I, Mathematics 2, Information and communication

R .' R o technologies
B. DETAILED INFORMATION ABOUT TRAINING AND TEACHING .
10 | Module description E D :

The module is designed to familiarize students with the concepts of procedural-criented programming,
provided that they are not familiar with programming. Its main goal is to teach the principles of programming
using C++, C#.

The module provides the student with the fundamental knowledge to become an experienced C++, C#

programmer.

11 Module aims : o _ - S T

Al Teach students to use basic programming principles to create console and desktop applications. This
module uses C++ and C# as the main programming languages.

A2 study and practical mastering of general principles and modern methods of programming technology
in the chosen language

12 Learning results : . :

Code | EP Description : s Alme

D R : ' : s = | codes
CCl11 | The student must be competent to: Al

- use fundamental knowledge in the field of algorithmization and programming;
- apply course theory to solve suitable problems;

CCi2 | can: A2
develop block diagrams of various algorithms, organize the necessary data structures
depending on the requirements of the task;

choose the right methods for solving problems and develop programs using language tools;
use application programming systems, develop basic program documents.

knowledge of the features, basic algorithms and their implementation in the chosen
programming language

13 Teaching methods

The overall Learning results will be achieved through the following training activities:

1) classroom classes: lectures, seminars (practical) - are conducted taking into account innovative
teaching technologies, using the latest achievements of science, technology, information systems and
in an interactive form;

2) extracurricular activities: independent work of the student (IWS), including under the guidance of
a teacher (IWST), individual consultations;

14 Training methods and technologies |

Methods and learning technologies used in the process of implementing the module:

1) student-centered learning based on a reflexive approach to learning from the learner;
2} competence-based learning,

3) role-playing games and educational discussions of various formats;

4) case studies;

5) project method.

15 Evaluation methods (evaluation criteria) ' - i

The final grade for the discipline includes an asscssment of current performance and final control
(examination grade). The share of assessment of current performance is 60% in the final assessment.
Assessment of final control is 40% of the final assessment of knowledge in the discipline. The
assessment of current performance is made up of the average value of the scores of the st and 2nd
tolerance rating (TR 1 and TR 2), each of which is rated at a maximum of 100 points. The current
monitoring of progress - a systematic check of the student’s educational achievements on each topic
of the academic discipline, conducted by the teacher conducting the training lesson. The current
control is carried out in the form of checking lecture notes, fulfilling tasks of self-regulatory
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organizations, examinations, practical and laboratory works, etc. The final grade for the discipline as
a percentage is determined by the following formula:

T%=((TR 1+ TR2)/2)x 0.6 + Ex 0.4

where: TR | - the percentage content of the assessment of the Ist admission rating; TR 2 - the
percentage content of the assessment of the 2nd admission rating; E - the percentage of the
examination grade.

The current and two major controls (LC1 and LC2) take into account:

1. Activity of work in the audience, i.e., in the classes, which can be held in the form of case studies,
role-playing games, brainstorming, disputes, round tables;

2. Timeliness of written work;

3. Examinations, surveys, reports, essays, mini-tests, research work;

3. Group project, presentation;

Final control - passing an exam in a discipline that can pass in the form of comprehensive testing, oral
or written answer on tickets.

16 Literature

Main:

1. Tper [Teppu, Juu Munnep, [porpammuposanue Ha C jyist HaUHHAIOWIKX. Oxemo,2014.

2. Amapuna, M.B. Octossl nporpaMmupoBasus na sizsixax C u C++/ M.B. Awmapuna. - M.: TJT, 2012. - 208
C.

3. Bunnur, B. OcHoBbl niporpammupobanvs na C# / B. Bannwr. - M.: Brnom. JlaGoparopus skaunii, 2006. -
483 c.

4. Bunnur, B.A. OcHoebl nporpaMmupoBanus Ha C#: YueGHoe nocobue / B.A. Bunawr. - M.: Brtom, 2012. -
483 c.

5. 3uikos, C.B. OCHOBbI COBPEMEHHOTO NPOrpaMMHpOBaHHUs: YueGHoe nocobue mist By3os / C.B. 3biKoB. -
M. [JIT, 2012, -444 c.

6. Kapnog, 10. Teopust H TEXHOJIOMHA NPOrpaMMUpPOEaHHUsA. OCHOBBI MOCTPOEHUS TPAHCIATOPOR / 1O. Kaprmos.
- CIT6.: BHV, 2012. - 272 c.

7. Konpaes, B.Jl. OcHOBB! alTOPHTMH3aUMH U nIporpammuposanus: Yuebroe nocobue / B.JL. Konnaes; Tion
pen. JLT. Tarapuna. - M.: U]l ®OPYM, HHOPA-M, 2012. - 416 c.

8. Kynerun, H. OcnoBe nporpammuposaunus B Turbo C++/ H. Kynetuh. - CI16.: BHV, 2007. - 464 <.

Additional :

9. @puamad, A.JI. OcHOBbI 0GBEKTHO-OPHEHTHPOBAHHOTO NPOTPAMMHPOBAHKS Ha A3bLKE Cut+/AJL
®pupman. - M.: Iop. nunna-Tenexowm, 2012, - 234 ¢.

10. Uepnakos, H.B. OcHoBbI nporpaMmMupoBaHus: Y4eOHHK ¥ MPAKTUKYM 4J1 NPHKIZAHOTO BakanaspuaTa /
U.B. Yepnaxos. - liobepust: 10paiir, 2016. - 219 c.

11. ¥Onuu, 1.5, 3anaun v MeTOABI JIMHEHOrO NporpaMMKpoBanns: MareMaTH4eCKHE OCHOBBI U
nipakTHyeckue 3aaaun / LB, 10aun, ET. Fonpwreiin, - M.: K/ JIu6poxom, 2010. - 320 ¢,

A: INFORMATION FOR ADMINISTRATION

1 Module code MoO4

2 Module name MODULE

: Ethics, art of communication and entrepreneurship - dialogue
. = : platform - 4 ECTS

3 Module developers [.A, Ilajiycv

4 The faculty-module owner Faculty of information technology

5 Other faculties involved in the Faculty % of

module implementation participating
' Information technologies
6 Module mustering duration- 7 semester
7 Language of teaching and Kazakh, russian, english
assessment
8 Number of academic credits 4 credits
9 Module prerequisites Module of socio-political knowledge, Philosophy

B. DETAILED INFORMATION ABOUT TRAINING AND TEACHING

10

| Module description
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‘The module envisages weekly meetings with well-known representatives of the business world, statesmen,
representatives of culture and science.

1. baesa O.A. Oparopckoe HCKYCCTBO U AenoBoe ofieHne: yuebuoe nocotue. —M.: Hopoe 3nanue, 2005
2, benonuneuxud B.K., Masnosa JI.I. Dtuka u Kyastypa ynpaenenus: YyebHo-npakTdueckoe nocodue. ~

11 Module aims
Al To broaden the horizons of the gracluate to provide him with the opportunity to link together the
ideas of modern economics and social relations.
12 Learning resulis I :
Code | EP Description - Aim
CC13 | analyze various situations in different spheres of communication from the standpoint of Al
correlation with the system of values, social, business, cultural, legal and ethical norms of
Kazakhstan society; assess the specific situation of relations in society from the standpoint
of one or another science of the social and humanitarian type, project the prospects for its
development, taking into account possible risks; develop programs for resolving conflict
situations in society, including in a professional society; carry out research project
activities in various spheres of communication, generate socially valuable knowledge,
present it; correctly express and argue their own opinion on issues of social significance.
13| Teaching methods
The overall Learning results will be ach;eved through the fo]lowmg training activities:
1) classroom classes: lectures, seminars (practical) - are conducted taking into account innovative
teaching technologies, using the latest achievements of science, technology, information systems and
in an interactive form;
2) extracurricular activities: independent work of the student (IWS), including under the guidance of
a teacher (IWST), individual consultations;
14 Training methods and technologies
Methods and learning technologies used in the process of implementing the modu]e
1) student-centered learning based on a reflexive approach to learning from the learner;
2) competence-based learning;
3) role-playing games and educational discussions of various formats;
4) case studies;
5) project method,.
15 Evaluation methods (evaluation criteria)
The final grade for the discipline includes an assessment of current performance and final control
(examination grade). The share of assessment of current performance is 60% in the final assessment.
Assessment of final control is 40% of the final assessment of knowledge in the discipline. The
assessment of current performance is made up of the average value of the scores of the 1st and 2nd
tolerance rating (TR 1 and TR 2), each of which is rated at a maximum of 100 points. The current
monitoring of progress - a systematic check of the student’s educational achievements on each topic
of the academic discipline, conducted by the teacher conducting the training lesson. The current
control is carried out in the form of checking lecture notes, fulfilling tasks of self-regulatory
organizations, examinations, practical and laboratory works, etc. The final grade for the discipline as
a percentage is determined by the following formula:
T%=({(TR 1+TR2)/2)x06+Ex 0.4
where: TR 1 - the percenlage conlent of the assessment of the Ist admission rating; TR 2 - the
percentage content of the assessment of the 2nd admission rating; E - the percentage of the
examination grade.
The current and two major controls (LC1 and LC2) take into account:
1. Activity of work in the audience, i.e., in the classes, which can be held in the form of case studies,
role-playing games, brainstorming, disputes, round tables;
2. Timeliness of written work;
3. Examinations, surveys, reporls, essays, mini-lests, rescarch work;
3 Gronp project, presentation;
Final control - passing an exam in a discipline that can pass in the form of comprehensive testing, oral
or written answer on tickets.
16 Literature
Main:

18



M.: UKII MapT, 2004

3. bBoposauna I.B. Ilcuxonorus nenoeoro otuenus. — M.: HHOPA-M, 2005

4, Konrynosa M.B. Jlenosoe ofutenune: Hopmel, puropuka, stuket: Yueb. [ocobue. ~ M.: Jloroc, 2005.

5. Kysueunos H. H. Jlenosoe obienue: YueGnoe nocobue. — M.: Mamkor u K, 2006

6. Taugunosa A.Tl. KoMMyHMKATHBHAS KOMIMETEHTHOCTh creunanuceta / Ilcuxonorus Aenosoro obineHus:
Xpecromarusa / Cocr. Paliroponckul. — Camapa, 2006.- C.124-209

7. Tlosanzesa M.A. Jlenosoe obGuieHue: Yuebuoe nocobue. — Pocros-u/J1: Pexuke, 2006

8. Tlcuxonorus u aTHKa KeNoBoro obmeHus: YuebHuk ana Byzos / Iloa pea. B.H.Jlaspunenko. — M., 1997

9. Porowun M.K) Joxkymenrsl fenosoro obweHus. — M.:PIJL, 2006

10. Turosa JL1'. Jlenosoe obuenue: YuebHoe nocobue. — M.: IOHUTHIAHA, 2005

I1. ®umep P., I0pum VYV Tleperosopsl / [Ilcuxomorus penoporo obwenus: Xpecromarus / Cocr.

Paiiropoackmii. — Camapa, 2006. — 698-757

12. Llenuos B. Ileperosopsl uepes sA3biKOBOH W KyJAbTypHbIH Gapbepbl / [Ichxonorus aenosoro obuenus:
Xpecromarus/ Cocr. Paiiropopckuit. — Camapa: baxpax-M, 2006. — C.678-697bapneibacsa I'.T.
«IpomoLus 3THHECKUX uaeH B kasaxckoil dunocodunn. — Aamatser, 2011,

13. PricBekona C. CoumansHas MOgepHU3aums TpaguuuoHHoro obwecrea B Kasaxcrane (1920-1936 rr.)
/{ Mzpatenscteo «Apbicy, Anmars, 2013,

Additional

1. Aunywkud B.M. Putopuka u crunucruxa: YuebHoe nocodue. — M.: AxameMus TpyAa M COUMAJbHBIX

oTHolenwit, 2004

2. Bapaxosuu W.H. QopMUpOBaHMEe KOMMYHHKATHBHOH KOMMNETGHTHOCTH B MpoLecce Npo(ecCHOHATLHON

NOAroTOBKH YuuTensa: Yuebnoe nocodue. — Kpacnospek: PHO KITIY, 2003

3. Barapuies A.B. [Ncuxopuartoctuxa cnocobHocTd K 0f1ieHHI0, HnM Kak OnpeienuTh OpraHu3aTopcKHe u

KOMMYHMKaTHBHBIE KaUecTBa IMUHOCTH. — M.: Baagoc, 1999

4. Bepn D.Mrpw, B KOTOpble WrparoT mogu: Ileuxosorus uenopeueckux 265 B3auMoOoTHoweHuH; Jhoaw,

KOTOpbie UrpaiotT B urpel: [lcuxonorks yenoreueckoit cyander. — M.: DAHWP-TIPECC, 2001

5. Tapuep A., Tluz A, Meraszoik WAM Kak 4WTaTh Mexay crpok / Ilchxomorus paenosoro ofutenus:

Xpectomarus / Cocr. Paiiropoackuii. — Camapa, 2006. — C. 550-572

6. I'pomoea O.H. Kondnuxronorus: Kype aekuuid. — M.: Sxmoc, 2000

7. Kmoes E.B. Peuesad koMMyHUKauysg: Yuebuoe nocobue. — M., 19938

8. Kparkuii ncuxonoruueckuii ciioraps / [Ton pen. A.B. Ilerpoeckoro. —M., 1985

9, Kysun ®.A. HepepGanbHble cpecTsa B AENOBOH pasroBOPHON NpaKkTHKe / MCHXOAOrHs AeN0Boro obIueHus:

Xpecromarus/ Coct. Pafiropoackuii. ~ Camapa: baxpax-M, 2006. — C. 217-295

10. Kycap6aes P.M. ®opMupoBaHHe KyNBTYpbl MEKHALHOHAJIBHOIO B3aMMOACHCTBHS CTYASHTOB BBICILMX

yuebHsbIX 3aBeaeHuii: Jluce. Ha COMCK.YU.CT. K. 1. H. — M., 2001

11. Maitepc J{, Coumansnas ncuxonorus.-CHo: 1lutep, 2005

12. Manactok AJO. [Teuxonoruueckue MpHeMbl JOCTHIKEHHS PACcMONOMKEHHOCTH NOAYHHEHHbIX / TIcuxonorus

nenosoro obiwenus: Xpecromarus/ Cocr.Paliroponckuii. — Camapa: baxpax-M, 2006. — C.625-674

13. HMaukparos B.ITcuxomoruyeckue yNOBKU-MAHMMYAAUMH M uX HeWTpanusauus npaxktuxe / Ilcuxomorusd

nenosoro obienus: Xpecromarus/ Cocr.Paliroponckuii. — Camapa: baxpax-M, 2006. — C. 387-398

A: INFORMATION FOR ADM]NISTRATION
1 Meodule code C MYa 05 _ o
2 Module name = - LANGUAGE MODULE
SR ' 1) Kazakh language / Russian language - 10 ECTS
o . 2) Foreign language - 10 ECTS
3 Module developers Kulzhanova N., Bayzhigitova .
4 The faculty-module owner Basic faculty
5 Other faculty involved in the Faculty % of
.| module implementation. participating
S| Basie faculty 100
6 . | Module mustering duratlon | 1,2 semesler
7 Language of teaching and Kazakh, russian, english
assessment
8 Number of academic credits | 20 credits
9 Module prerequisites - Secondary education programs
B. DETAILED INFORMATION ABOUT TRAIN ING AND TEACH]NG
10 | Module description
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The Language training module is aimed at a new format of language learning and at the formation of a social
and humanitarian worldview of students within the framework of the national idea of spiritual modernization,

is designed to develop the language personality of a student who is able to carry out cognitive and
communicative activities in three languages (kazakh, russian, english) in the spheres of interpersonal , social,
professional, intercultural communication in the context of the implementation of state programs of
trilingualism. The module aims the student at a tolerant attitude towards world cultures and languages as
translators of world-class knowledge, advanced modern technologies, the use and transfer of which can
ensure the modernization of the country and the personal career growth of a future specialist. In addition, the
program of the module aims the student at the successful mastering of the types of speech activity in
accordance with the level training, the formation and improvement of language skills in various situations of
everyday, socio-cultural and professional communication, the formation of skills in the production of oral and
written speech in accordance with the communicative goal and professional communication.

11 Module aims

Al Formation of intercultural and communicative competence of students in the process of forelgn
language education at a sufficient level (A2, common European competence) and the level of basic
sufficiency (B1, common European competence).

Depending on the level of training, the student at the time of completion of the course reaches the
B2 level of the common European competence if the student's language level at the start is higher
than the B1 level of the common European competence.

A2 Ensuring high-quality assimilation of the kazakh (russian) language as a means of social,
intercultural, professional communication through the formation of communicative competencies at
all levels of language use. Depending on the level of training, the student at the time of completion
of the course must achieve learning outcomes in accordance with the intended requirements of the
module program.

12 Learning results L -
Code | EP Description ' _ : _Aim -
. ' © ] codes
CC14 | systematizes the conceptual foundations of understanding the communicative intentions Al
of the partner, the authors of texts at this level, compares and selects the forms and types
of speech / communication corresponding to the communicative intention with a logical
structure adequate to the type of speech, adequately expresses his own communicative
intentions with the correct selection and appropriate use of the appropriate language
means, taking into account them compliance with the socio-cultural norms of the target
language.
CC15 | classifies the levels of use of real facts, references to authoritative opinion; verbal Al
behavior is communicatively and cognitively justified, reveals the patterns of
development of a foreign language, paying attention to the study of stylistic originality,
owns the techniques of linguistic description and analysis of the causes and
consequences of events in texts of a scientific and social nature; expresses in a foreign
language possible solutions to modern problems based on the use of reasoned
information.
CC16 | demonstratively uses language material with reasoned language means sufficient for a Al
given level, timely and independently corrects crrors made with 75% of error-free
statements,

owns the strategy and tactics of building a communicative act, correctly intonationally
forms speech, relying on lexical sufficiency within the framework of speech topics and
grammatical correctness.,

CC17 | able to: correctly select and use linguistic and speech means based on a complete A2
understanding of vocabulary, grammatical system of knowledge and pragmatic content
of intentions, convey the exact content of the text, be able to formulate conclusions,
characterize the final part of the entire text and its individual structural parts, explain text
information, reveal style and genre features of social, social cultural, soclo-political,
educational 'md professional texts.

CC18 | Is able to: request and report information in accordance with the communication A2
situation, evaluate the actions of participants in verbal communication, use information
to influence a familiar or unfamiliar interlocutor, in accordance with the peculiarities of
linguistic and culturological communication, demonstrate personal, social and
professional competence, discuss ethical, cuiturological and socially significant
problems, be able to express their point of view, substantiate it, critically assess the
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- opinions of participants, fulfill personal needs (household, educational, social, cultural,
professional), be able to participate in various communication situations in order to
express ethically correct, from a meaningful point full view, at the proper lexico-
= grammatical and pragmatic level of their position.

3 CC19 | Able to: make the right choice and use of linguistic and speech means for solving certain | Al, A2
problems of communication and cognition based on knowledge of a sufficient volume of
vocabulary, a system of grammatical knowledge, pragmatic means of expressing
intentions, convey the factual content of texts, formulate their conceptual information,
describe inferential knowledge ( pragmatic focus) of both the entire text and its
individual structural elements, interpret the information of the text, explain 1n the scope
of certification requirements the style and genre specificity of texts in the socio-cultural,
socio-political, official-business and professional spheres of communication.

CC20 | Able to: request and report information in accordance with the communication Al,
situation, evaluate the actions and actions of participants, use information as a tool to A2
influence the interlocutor in situations of cognition and communication in accordance
with certification requirements, build speech behavior programs in situations of personal,
- social and professional communication in accordance with with the norms of language,
' culture, the specifics of the sphere of communication, certification requirements, discuss
ethical, cultural, socially significant problems in discussions, express your point of view,
- defend it reasonably, critically evaluate the opinion of the interlocutors.

£

13 Teaching methods :
The overall learning results will be achieved through the following training activities:
- 1) classroom classes: lectures, seminars (practical) - are conducted taking into account innovative

teaching technologies, using the latest achievements of science, technology, information systems
- and in an interactive form, _

2) extracurricular activities: independent work of the student (IWS), including under the guidance of
a teacher (IWST), individual consultations;

14 Training methods and technologies |

Methods and learning technologies used in the process of implementing the module:

; 1) student-centered learning based on a reflexive approach to learning from the learner;

2) competence-based learning;

3) role-playing games and educational discussions of various formats;

4) case studies;

5) project method.

15 Ivaluation methods (evaluation criteria) ]

The final grade for the discipline includes an assessment of current performance and final control
(examination grade). The share of assessment of current performance is 60% in the final
assessment. Assessment of final control is 40% of the final assessment of knowledge in the
discipline. The assessment of current performance is made up of the average value of the scores of
the 1st and 2nd tolerance rating (TR 1 and TR 2), each of which is rated at a maximum of 100
points. The current monitoring of progress - a systematic check of the student’s educational
- achievements on each topic of the academic discipline, conducted by the teacher conducting the
training lesson. The current control is carried out in the form of checking lecture notes, fulfilling
- tasks of self-regulatory organizations, examinations, practical and laboratory works, etc. The final
grade for the discipline as a percentage is determined by the following formula:

i T% = (TR 1-- TR 2)/2) x 0.6 + Ex 0.4

where: TR 1 - the percentage content of the assessment of the 1st admission rating; TR 2 - the
L percentage content of the assessment of the 2nd admission rating; E - the percentage of the
examination grade.

The current and two major controls (LC1 and L.C2) take into account:

1. Activity of work in the audience, i.e., in the classes, which can be held in the form ol case studies,
role-playing games, brainstorming, disputes, round tables;

. 2. Timeliness of written work;

3. Examinations, surveys, reports, essays, mini-tests, research work;

3. Group project, presentation;

Final control - passing an exam in a discipline that can pass in the form of comprehensive testing,
oral or written answer on tickets.

s
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A: INFORMATION FOR ADMINISTRATION

1. | Module code MNKSPZ 06
2. | Module name MODULE OF THE NATIONAL CODE AND SOCIO-
POLITICAL KNOWLEDGE
1) Modern history of Kazakhstan - 5 ECTS
2) Philosophy - 5 ECTS
3) Module of socio-political knowledge (sociology, political
science, cultural studies, psychology)- 8 ECTS
4) Fundamentals of law and anti-corruption activities/
Leadership/Environmental science and societies/ Legal
basis of professional activity - 5§ ECTS
3. Module developers - Nigmetov  B.S.,, Utelbayev K.T., Nursultan M.U,
' ' o Kenzhebayeva S.E.
4. | The faculty-module owner Basic faculty
5. Other faculties involved in the Faculty % of
module implementation participating
Basic facuity 100
6. Module mustering duration 3,4,5,6 semester
7. | Language of teaching and Kazakh, russian, english
assessment .
8. Number of academic credits 23 credits
9. | Module prerequisites Secondary education program (world history, history of

Kazakhstan, geography, natural science)

B: DETAILED INFORMATION ABOUT TRAINING AND TEACHING

Module description

Modern career growth presupposes not only professional knowledge, skills, but also skills of
social behavior, assimilation of the values of world and national culture. The content of the module
includes the tollowing disciplines: Modern History of Kazakhstan, Philosophy, Fundamentals of law
and anti-corruption activities, sociology, political science, cultural studies, psychology, helping
students to expand their knowledge about the main stages of the history of modern Kazakhstan,
strengthening Kazakhstan's identity, self-awareness, implementation of tasks related to the need for an
intellectual breakthrough in the new millennium, increasing the level of eco-culture and
entrepreneurship culture of students, and also to expand their knowledge in the field of functioning
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and historical development of politics, the state, political and social institutions, culture as a special
part of the life of human society, as well as knowledge of human psychology, psychology of cognitive
processes, physical and mental development at different stages of personality development.

"Module of the national code and socio-political knowledge" - provides the necessary amount
of knowledge about society, about the state, about politics, about social and political institutions,
partics, groups, about the psychological characteristics of the individual and his interactions with the
outside world, about the media and public opinion, as well as ideas about the continuity and
continuity of cultural development, deep roots of spiritual heritage and scientifically reliable facts that
confribute to the formation of young Kazakhstanis respect for the historical past and national
traditions, preservation of the national code and national values in the conditions of globalization, It is
aimed at forming students’ holistic understanding of the national idea of Mangilik El, its role in the
history of domestic political development and the formation of anti-corruption education, the
importance of civic association for spiritual revival, preservation of cultural and historical values of
the nation, their own national code - the ability to be a cultured and tolerant citizen of the world, while
remaining a responsible citizen of their country.

11,

Module aims ' :

Al

To provide objective historical knowledge about the main stages of the history of modern Kazakhstan;
to direct students' attention to the problems of formation and development of statehood and historical
and cultural processes.

A2.1

Formation of students' holistic view of philosophy as a special form of cognition of the world, its
main sections, problems and methods of their study in the context of future professional activity.

A2.2

The formation of students' openness of consciousness, understanding of their own national code and
national identity, spiritual modernization, competitiveness, realism and pragmatism, independent
critical thinking, the cult of knowledge and education, the assimilation of such key ideological
concepts as justice, dignity and freedom, as well as the development and strengthening of the values
of tolerance, intercultural dialogue and culture of peace.

A3l

Education of a new generation of specialists, socially active members of society with a high level of
development of national consciousness, national spirit, spirit of patriotism, historical consciousness
and social memory; spirit of professionalism and competitiveness, ready for active and decisive
actions to preserve the stability, independence, security of our state, able to build a constructive
dialogue with representatives of other cultures.

A32

Formation of the socio-humanitarian worldview of students in the context of solving the tasks of
modernization of public consciousness, defined by the state program "Looking into the future:
modernization of public consciousness",

A4l

To develop students’ ability to independently assess the essence and social purpose of state-legal
phenomena, to creatively approach all state-legal problems of our time. Lays the foundation of a
common legal and anti-corruption culture, forms a high legal awareness among students in the
conditions of the development of the rule of Jaw and civil society

4.2

Education of Kazakhstani patriotism, formation of students' worldview, improvement of public and
individual legal awareness and legal culture, acting as necessary conditions for improving legal
statehood in the Republic of Kazakhstan

i2

Learning results

Code

EP Description ' Aim
' codes

CC21

To able to demonstrate knowledge of the main periods of the formation of independent | Al
Kazakh statehood; correlate phenomena and events of the historical past with the general
paradigm of the world historionl development of human society through critical analysis;
master the techniques of historical description and analysis of causes and consequences
of events in the modern history of Kazakhstan; offer possible solutions to modern
problems based on the analysis of the historical past and reasoned information; analyze
the features and significance of the modern Kazakh model of development; to determine
the practical potential of intercultural dialogue and respect for spiritual heritage; to
substantiate the [undamental role of historical knowledge in the formation of
Kazakhstan's 1dentity and patriotism; to form their own civic position on the priorities of
mutual understanding, tolerance and democratic values of modern society.

CC22

Can describe the main content of ontology and metaphysics in the context of the | A2.1
historical development of philosophy; explain the specifics of philosophical | A2.2
understanding of reality; substantiate the worldview as a product of philosophical
understanding and study of the natural and social world; classify methods of scientific and
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philosophical cognition of the world; interpret the content and specific features of the
mythological, religious and scientific worldview; substantiate the role and significance
of key worldview concepts as values of social and personal human existence in the
modern world; analyze the philosophical aspect of media texts, socio-cultural and
personal situations to justify and make ethical decisions; formulate and competently
argue their own moral position in relation to the current problems of modern global
society; conduct research relevant to identify the philosophical content of problems in the
professional field and present the results for discussion.

able to explain and interpret subject knowledge (concepts, ideas, theories) in all fields of
sciences that form the academic disciplines of the module (sociology, political science,
cultural studies, psychology); explain the socio-ethical values of society as a product of
integration processes in the systems of basic knowledge of the disciplines of the socio-
political module; algorithmically represent the use of scientific methods and research
techniques in the context of a specific academic discipline and in the procedures of
interaction of the disciplines of the module; to explain the nature of situations in various
spheres of social communication based on the content of theories and ideas of scientific
fields of the studied disciplines; to provide reasoned and reasonable information about
the various stages of development of Kazakh society, political programs, culture,
language, social and interpersonal relations; to analyze the features of social, political,
cultural, psychological institutions in the context of their role in the modernization of
Kazakh society; to analyze different situations in different spheres of communication
from the standpoint of correlation with the system of values, social, business, cultural,
legal and ethical norms of Kazakhstan society; to distinguish strategies of different types
of research of society and justify the choice of methodology for analyzing specific
problems; to assess the specific situation of relations in society from the standpoint of a
particular science of socio-humanitarian type, to design prospects for its development
taking into account possible risks; develop programs for resolving conflict situations in
society, including in professional society; carry out research and project activities in
various fields of communication, generate socially valuable knowledge, present it;
correctly express and argue their own opinion on issues of social significance.

A3l

A32

CC23

to work on raising the level of moral and legal culture; to use spiritual and moral
mechanisms to prevent corruption; to analyze situations of conflict of interests and moral
choice, to improve the anti-corruption culture;

A4l
A42

13

Teaching methods

The overall Learning results will be achieved through the foilowmg training activities:

1) classroom classes: lectures, seminars (practical) - are conducted taking into account
innovative teaching technologies, using the latest achievements of science, technology,
information systems and in an interactive form;

2) extracurricular activities: independent work of the student (IWS), including under the
guidance of a teacher (IWST), individual consultations;

14

Training methods and technologies

Methods and learning technologies used in the process of implementing the module:

1) student-centered learning based on a reflexive approach to learning from the learner;
2) competence-based learning;

3) role-playing games and educational discussions of various formats;

4) case studies;

5) project method.

15

Evaluation methods (evaluation criteria)

The final grade for the discipline includes an assessment of current performance and f'mai
control (examination grade). The share of assessment of current performance is 60% in
the final assessment. Assessment of final control is 40% of the final assessment of
knowledge in the discipline. The assessment of current performance is made up of the
average value of the sooros of the Ist and 2nd tolerance rating (TR 1 and TR 2), cach of
which is rated at a maximum of 100 points. The current monitoring of progress - a
systematic check of the student’s educational achievements on each topic of the academic
discipline, conducted by the teacher conducting the training lesson. The current control is
carried out in the form of checking lecture notes, fulfilling tasks of self-regulatory
organizations, examinations, practical and laboratory works, etc. The final grade for the
discipline as a percentage is determined by the following formula:
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T%=((TR 1+ TR 2)/2)x 0.6 + E x 0.4

where: TR 1 - the percentage content of the assessment of the 1st admission rating; TR 2 -
the percentage content of the assessment of the 2nd admission rating; E - the percentage
of the examination grade.

The current and two major controls (LC1 and LC2) take into account:

I. Activity of work in the audicnce, i.c., in the classes, which can be held in the form of
case studies, role-playing games, brainstorming, disputes, round tables;

2. Timeliness of written work;

3. Examinations, surveys, reports, essays, mini-tests, research work;

3. Group project, presentation;

Final control - passing an exam in a discipline that can pass in the form of comprehensive
testing, oral or written answer on tickets.

16
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A: INFORMATION FOR ADMINISTRATION

1 Module code MIFEV 07

2 Module name Physical education module

Physical education - 8§ ECTS
3 | Module developers Kaziev A Kh,
4 The l‘aculty-module owner Basic facully
5 Other faculties involved in the Faculty % of
module implementation participating
Basic faculty 100
6 Module mustering duration 1,2,3,4 semester
7 Language of teaching and russian, kazakh
assessment :
8 Number of academic credlts 8 credits
9 Module prerequisites Secondary education program

B. DETAILED INFORMATION ABOUT TRAINING AND TEACHING

10

| Module description

The module is aimed at studying the general educational disciplines "Physical culture” providing
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physical training in accordance with world standards in the field of education. The module defines the joint
cooperation of a teacher and a student in the process of physical education throughout the entire course of
training in the context of the requirements for the level of mastering the discipline. Being an integral part of
the general culture and professional training of the student during the period of study, physical education is an
obligatory section in the humanitarian component of education, the significance of which is manifested
through the harmonization of spiritual and physical forces, the formation of such universal values as health,
physical and mental well-being, physical perfection.

11 Module aims _ : - :

Al Formation of social and personal competencies of students and the ability to purposefully use the
means and methods of physical culture, ensuring the preservation, strengthening of health for
preparation for professional activity; to persistent transfer of physical exertion, ncuropsychic stress
and unfavorable factors in future labor activity.

12 Learning results

Code | EP Description Aim

' codes

CC24 | personal: readiness and ability for self-development and personal self-determination, | Al
readiness to independently use the skills of professional adaptive physical culture in work
and life situations.

CC25 | interdisciplinary: the ability to use concepts and universal educational actions (regulatory, | Al
cognitive, communicative) in cognitive, sporis, physical culture, wellness and social
practice; readiness and ability to independent information and cogpnitive activity;

CC26 | formation of skills of participation in various types of competitive activities. Al

13 Teaching methods
The overall learning results will be achieved through the following training activities:

1) classroom classes: lectures, seminars (practical) - are conducted taking into account innovative
teaching technologies, using the latest achievements of science, technology, information systems
and in an interactive form;

2) extracurricular activities: independent work of the student (IWS), including under the guidance of
a teacher (IWST), individual consultations;

14 Training methods and technologies
Methods and learning technologies used in the process of implementing the module:

1) student-centered learning based on a reflexive approach to learning from the learner;
2) competence-based learning;
3) role-playing games and educational discussions of various formats;
4) case studies;
5) project method.
15 Evaluation methods (evaluation criteria)

The final grade for the discipline includes an assessment of current performance and final control
(examination grade). The share of assessment of current performance is 60% in the final
assessment. Assessment of final control is 40% of the final assessment of knowledge in the
discipline. The assessment of current performance is made up of the average value of the scores of
the 1st and 2nd tolerance rating (TR 1 and TR 2), each of which is rated at a maximum of 100
points. The current monitoring of progress - a systematic check of the student’s educational
achievements on each topic of the academic discipline, conducted by the teacher conducting the
training lesson. The current control is carried out in the form of checking lecture notes, fulfilling
tasks of self-regulatory organizations, examinations, practical and laboratory works, etc. The final
grade for the discipline as a percentage is determined by the [ollowing formula.

T%=((TR 1+ TR 2)/2)x 0.6+ E x 0.4

where: TR 1 - the percentage content of the assessment of the 1st admission rating; TR 2 - the
percentage content of the assessment of the 2nd admission 1ating, T - the percentage of the
examination grade.

The current and two major controls {LC1 and LC2) take into account:

1. Activity of work in the audience, i.., in the classes, which can be held in the form of case studies,
role-playing games, brainstorming, disputes, round tables;

2. Timeliness of written work;

3. Examinations, surveys, reports, essays, mini-tests, research work;

3. Group project, presentation;
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Final control - passing an exam in a discipline that can pass in the form of comprehensive testing,
oral or written answer on tickets.

Main:

1. baporenko B.A. «3popoBbe H (hH3HUeCKan KynbTypa cTyaeHTa»: YyeOHoe nocobue / B.A. BapoHeHko. -
M.: Ansda-M, HHOPA-M, 2012,
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3. Bunencknii M., «@uzuueckas KynbTypa Y 370poBbli 00pas JKH3HK cryaeHTan: Yuebuoe nocobue / M.
Bunencxuii, A.I'. l'opuikos. - M.: KaoPyc, 2013,

4. Kobaxos 0.I1. «Duzuyeckan xynetypa. OcHOBbI 300poRoro obpasa ixusHu»: Yuebuoe nocobue / FO.IT,
Kobsaxos. - Pu/I: $envke, 2012, - 252 ¢.

5. MenasHukor TLII. «@usnueckas KyabTypa ¥ 300pOBbIA 00pa3 »#UM3HH cryacHTa (1ns Gakanaspor)» / ILIL.
Menbnukos. - M.: KaoPyc, 2013.

A: INFORMATION FOR ADMINISTRATION

1 Module code MICT 08
2 Module name MODULE OF INFORMATION AND
COMMUNICATION TECHNOLOGIES
Information and Communication Technologies (in English) — 5
' : ECTS -
3 Module developers Abdigalieva AN,
4 The faculty-module owner Faculty of information technology
5 Other faculty involved in the Faculty % of
module implementation participating
Information technologies 100
6 Module mustering duration I semester
7 Language of teaching and english
assessment
8 Number of academic credits 5 credits
9 Module prerequisites Mathematics, Physics, Secondary education program
' {Computer science)

B. DETAILED INFORMATION ABOUT TRAINING AND TEACHING
10 | Module description :

The [T module is aimed at a new format for studying modern mfo:mation and commumcatlon
technologies in the era of digital globalization, the formation of new "digital" thinking, the acquisition of
knowledge and skills in the use of modern information and communication technologies in various
activities, at the development of theory, methods and technologies in the field of management and
development of the IT infrastructure of organizations of various profiles and sizes, as well as obtaining
practical skills in effective work and modernization of IT infrastructure.

Al Formation of the ability to critically evaluate and analyze processes, methods of searching, storing
and processing information, methods of collecting and transmitting information through digital
technologies.

A2 Formation of students' knowledge of the basics of digital technology, design methods and
minimization of logical functions.

A3 Teaching students the basics of theory and practice of information infrastructure management, the
formation of theoretical knowledge and practical skills about modern trends in the formation of
enterprise development, about their driving forces, about the versatility of the impact of
information and telecommunication technologies on the architecture of an enterprise, about the
organizational and legislative aspects of building organizational, management and information
systems of the enterprise, about the methods of strategic planning.

12 Learning results - ] -

Code | EP Description Aim

codes

CC27 | Able to use information Internet resources, cloud and mobile services for the search, Al
storage, processing and dissemination of information; Able to use software and hardware
of computer systems and networks for collecting, transmitting, processing and storing
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data;

CC28

Can carry out project activities in the specialty using modern information and | A2
communication technologies.

CC29

CC30

Able to explain the purpose, content and development trends of information and | A3
communication technologies, justify the choice of the most appropriate technology for
solving specific problems; know and apply methods of collecting, storing and
processing information, methods of implementing information and communication
processes using digital technologies; develop analysis and data management tools for
various activities using digital technologies.

Know the components of the IT infrastructure of various profiles and scales; structure, | A3
composition of IT infrastructure; methodology for building and managing IT
infrastructure; basic standards in the field of development and maintenance of IT
infrastructure; methods of organizing the maintenance and operation of the IT
infrastructure component.

13

Teaching methods

The overall learning results will be achieved through the following training activities:

1) classroom classes: lectures, seminars (practical) - are conducted taking into account innovative
teaching technologies, using the latest achievements of science, technology, information systems
and in an interactive form;

2) extracurricular activities: independent work of the student (IWS}), including under the guidance
of a teacher (IWST), individual consultations;

14

Training methods and technologies

Metheds and learning technologies used in the process of implementing the module:

1) student-centered learning based on a reflexive approach to learning from the learner;
2) competence-based learning;

3) role-playing games and educational discussions of various formats;

4) case studies;

5) project method.

15

Evaluation methods (evaluation criteria)

The final grade for the discipline includes an assessment of current performance and final control
(examination grade). The share of assessment of current performance is 60% in the final
assessment. Assessment of final control is 40% of the final assessment of knowledge in the
discipline. The assessment of current performance is made up of the average value of the scores of
the Ist and 2nd tolerance rating (TR 1 and TR 2), each of which is rated at a maximum of 100
points. The current monitoring of progress - a systematic-check of the student’s educational
achievements on each topic of the academic discipline, conducted by the teacher conducting the
training lesson. The current control is carried out in the form of checking lecture notes, fulfilling
tasks of self-regulatory organizations, examinations, practical and laboratory works, etc. The final
grade for the discipline as a percentage is determined by the following formula:

T% = ((TR 1+ TR 2)/2) x 0.6 + Ex 0.4

where: TR | - the percentage content of the assessment of the 1st admission rating; TR 2 - the
percentage content of the assessment of the 2nd admission rating; E - the percentage of the
examination grade.

The current and two major controls (LC1 and LC2) take into account:

1. Activity of woik in the audience, i.e., in the classes, which can be held in the form of casc
studies, role-playing games, brainstorming, disputes, round tables;

2. Timeliness of written work; :

3. Examinations, surveys, reports, essays, mini-tests, research work;

3. Group project, presentation;

Final control - passing an exam in a discipline that can pass in the form of comprehensive testing,
oral or written answer on tickets,

Jiteratur

1. Shynybekov D.A., Uskenbayeva R.K., Serbin V.V., Duzbayev N.T., Moldagulova A.N., Duisebekova
K.S., Satybaldiyeva R.Z., Hasanova G.I., Urmashev B.A. Information and communication technologies.
Textbook: in 2 parts. Part 1, st ed. - Almaty: [ITU, 2017. - 588 p., ISBN 978-601-7911-03-4 (A

textbook in English with the stamp of the Ministry of Education and Science of the Republic of
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Kazakhstan)
HTCeperc-MeHeKMEHT, BBeEHYE,

2. Shynybekov D.A., Uskenbayeva R.K., Serbin V.V., Duzbayev N.T., Moldagulova A.N., Duisebekova
K.S., Satybaldiyeva R.Z., Hasanova G.I., Urmashev B.A. Information and communication technologies.
Textbook: in 2 parts. Part 1, 1st ed. - Almaty: [ITU, 2017. - 588 p., ISBN 978-601-7911-04-1 (A
textbook mn English with the stamp of the Ministry of Education and Science of the Republic of

Kazakhstan).

3. Urmashev B.A. Information and communication technology: Textbook / B.A. Urmashev. — Almaty,
2016. - 410 p., ISBN 978-601-7940-02-7 (A textbook in English with the stamp of the Ministry of

Education and Science of the Republic of Kazakhstan).

4. Lorenzo Cantoni (University of Lugano, Switzerland), James A. Danowski (University of Illinois at

Chicago, IL, USA) Communication and Technology, 576 p.
Hypneucosa T.b., Kaiinain L.H, HKT. Yue6uoe nocobue / Anmarsl, u3a-80 bacray, 2017, 183 ¢.
Nurpeisova T.B., Kaidash LN. ICT, Almaty, Bastau, 2017. 241 p.

o

7. Bacunses P.B., Kansnoe I'.H., JI&eoukuna [ A, Vnpasienue passurieM dHGOPMALMOHHBIX CHCTEM, -

M.: lopauas nunus-Tenexom, 2009,
Additional :

1. Brynjolfsson, E. and A. Saunders (2010). Wired for Innovation: How Information Technology Is

Reshaping the Economy. Cambridge, MA: MIT Press.

2. Bunaxuncon I1., JDkoncoH B. Vipasnenne ITSM-npoextamu ot nykasoro; Ilep. ¢ aurn. - M.: Jla#s6yk,

2012.

3. 3abiue I'ennapuit I'puropberuv YnpaeneHne uenobeueckuMu pecypcamu [Texer] : yueBHHK Ins
CTYQEHTOB BBICILMX Y4eOHBIX 3aBefeHHH, 00yuarommxes no HanpasneHuio NOAroToBKY "MeHemkMeHT"
(kpanuuranmns (crenchs) "Gakanasp™) / . I. aiiues, I. B. Yepxacckas, M. JI. BaaxeH. - Mocksa:

Axanemus, 2014, — 304c.

4. A.H. buptokos Jlekuuu O mpoleccax ynparNeHHS HHGOPMALMOHHBIME TexHOMOruaMH, M.: BuHOM,

2010.

5. Yeprewos XK., Axutyaxosa T., OpbmGaes K. MyHaii jxoHe ras keHOpbIHAapbIH naiifanany. 1-kitan. —

Anmarsl, «2Bepo» Gacnacel, 2013, -152 6.

A: INFORMATION FOR ADMINISTRATION

1 Module code M BK(m) 09
2 Module name MODULE "BASIC KNOWLEDGE (MINIMUM)"
1) Theoretical foundations of eectrical engineering 1-5 ECTS
2) Theoretical foundations of electrical engineering 2-5 ECTS
3) Electronics and digital design - 5 ECTS
" |4) Elements and devices of automation - 5 ECTS
: 5) Introduction to signal theory - 5 ECTS
3 Module developers F.A. Hajiyev, Shabdirov D.N.
4 The faculty-module Faculty of information technology
owner
5 Other faculty involved Faculty % of
in the module - = participating
implementation Information technologies 100
6 Module mustering 3,4, 5 semester
duration '
7 Language of teaching russian, kazakh
and assessment
8 Number of academic 25 credits
credits
9 Module prerequisites Matanalysis-1, Matanalysis-2, Linear algebra, Discrete structures,
Differential equations, Matanalysis of a complex variable, Physics-1,
Physics-2

B. DETAILED INFORMATION ABOUT TRAINING AND TEACHING

10 Module description

odu

Acquisition of the necessary knowledge and skills by students, methods of analysis o
circuits, the basic concepts of building automated systems
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oy

Study of the foundations of the basic concepts and laws of the electromagnetic field and the theory
of electrical and magnetic ¢ircuits

A3

To give objective knowledge about modern control methods and means of automation, tasks and
ways of improving methods and means of controlling mechatronic objects

12

Learning results I

Code

EP Description S . yem
' codes

CC31

Able to describe the essence of physical processes in the simplest electrical, electronic | Al
and magnetic circuits and electromagnetic fields; block diagram of the regulator;

CC32

knows how to collect, process, systematize and transfer the output information of the | A2
systems of automated processes.

CC33

Apply deep natural-scientific, mathematical knowledge in the field of analysis, synthesis | A2
and design for solving scientific and engineering problems of production and operation
of technical devices and systems, including their control systems.

CC34

Able to plan and implement analytical, simulation and experimental studies for the | A3
design, production and operation of technical means and systems using advanced
domestic and foreign experience, be able to critically evaluate the theoretical and
experimental data and draw conclusions, plan future activities in the professional sphere.

13

Teaching methods

The overall learning results will be achieved through the following training activities:

1} classroom classes: lectures, seminars (practical) - are conducted taking into account innovative
teaching technologies, using the latest achievements of science, technology, information systems
and in an interactive form;

2) extracurricular activities: independent work of the student (IWS), including under the guidance
of a teacher (IWST), individual consultations;

14

Training methods and technologies

Methods and learning technologies used in the process of implementing the module:

1) student-centered learning based on a reflexive approach to learning from the learner;
2) competence-based learning;

3) role-playing games and educational discussions of various formats;

4) case studies;

5) project method.

15

Evaluation methods (evaluation criteria)

The final grade for the discipline includes an assessment of current performance and final control
(examination grade). The share of assessment of current performance is 60% in the final
assessment. Assessment of final control is 40% of the final assessment of knowledge in the
discipline. The assessment of current performance is made up of the average value of the scores of
the st and 2nd tolerance rating (TR 1 and TR 2), each of which is rated at a maximum of 100
points. The current monitoring of progress - a systematic check of the student’s educational
achievements on each topic of the academic discipline, conducted by the teacher conducting the
training lesson. The current control is carried out in the form of checking lecture notes, fulfilling
tasks of self-regulatory organizations, examinations, practical and laboratory works, etc. The f{inal
grade for the discipline as a percentage is determined by the following formula:

T%=((TR 1+ TR2)/2)x0.6+Ex 0.4

where: TR 1 - the percentage content of the assessment of the 1st admission rating; TR 2 - the
percentage content of the assessment of the 2nd admission rating; E - the percentage of the
examination grade.

The current and two major controls (LC1 and LC2) take into account;

1. Activity of work in the audience, i.e., in the classes, which can be held in the form of case
studies, role-playing games, brainstorming, disputes, round tables;

2. Timeliness of written work;

3. Examinations, surveys, reports, essays, mini-tests, research work;

3. Group project, presentation;

Final control - passing an exam in a discipline that can pass in the form of comprehensive testing,
oral or written answer on tickets.
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8. lilepbuna I0.B. Texunyeckue cpencrsa apromarusaund: naboparopsie pabotsl. — M.: Han-so MI'VII,
2008.

1.

2.

4Tletpos H.B. Ilporpammupyemsie KOHTposiepel. CTaHAAPTHbIE SA3LIKM M TMPHEMBI MPHKAAIHOTO
npoextuposanud, /Tox pen. [pod, B.I1. Jeaxonoea. — M.: Conon-Tipece, 2014, — 256 ¢.

5. Pagkesuu JI.M. u np. Merponorus, cranpaprizauusa ¥ ceptidukanusa: Yueb. ana syzoe. — M.: Beicw,
umkona, 2009,

Main:

becconor JLA. Teopernueckue OCHOBbl 37EKTPOTEXHHKM: ONEKTpHUecKHe Uenu: YueOHMK s
00y4aroluxcs NIEKTPOTEXHUYECKHX, SHEPreTHYeCKHX U NPHOOPOCTPOHMTENBHBIX CHELMANBHOCTEH
BY30B.—7-¢ H3., nepepal. u non.— M.: Beict, mxona, 2008, — 528 c.

Becconor JILA. Teoperuueckue OCHOBbI DNEKTPOTEXHHMKM: DNEKTPOMArHutTHoe mone: YueOHMK 1n
ofyualoupxcs By30B.—7-¢ M3/, nepepad. u jon.— M.: Beicw. wxona, 2008, — 231 ¢.

Karaenko HO. K. 2nexrporexnuka : yued. nocobre / HO. K. Karaenko. - M. : amxos 1 K° ; Poctos u/1]
: AkamemMuenTp, 2010, - 287 ¢.

[pswnukor B.A., Ilerpos E.A., Ocunoe HO.M. Dnexrporexuuka 1 TOD B npumepax u zapavax. C.-
I16., Kopoua-sex. 2008.

TeopeTHueckHe OCHOBEI 3NEKTPOTEXHUKH. Yuebuuk g pyzos, Tom [/ emupusn K.C., Heliman JLP,,
Koposknu H.B. C.-[16., ITurep Ipecc. 2009.

21. TeopeTHueckHe OCHOBEI 3MEKTPOTEXHHKH. YueOHMK 1nd By30B. Tom II / Hemupuss K.C., Hefiman
JI.P., Kopoexuu H.B. C.-T16., IMTurep [pece. 2009.

lepbuna KO.B. Texuuueckue cpeacTra aBToMaTn3almu: yued. nocobue. — M.: Mzg-eo MI'VII, 2008.
Enmzapos E.A. TexHuueckue cpeactBa apTomartHzalMd. [IporpamMMHOTEXHHUYECKHE KOMILIEKCHI,
KOHTpoJepsl: Yued. nocobue / E.A. Enuzapos, H0.D. Mapremestor, A.I'. Cxuptnagse, C.B. ®ponos.
— M.: Mammnoctpoenne, 2014,

Additional

Teopernueckye oCHOBB aneKTpoTexHUKH. BB 3-x u. — Y. |. Arabexos .M. Jluneiinpie anexrpuueckie
uenu: YueOHHK A7 By30B. — 5-€ W3/, ucnp. ¥ gom. — M.: DHeprus, 2008, — 592 c.

PenopueHio A. A. DNEKTPOTEXHHUKA C OCHOBAMH DJIEKTPOHHMKH: y4ed. nng ydaw. mpod. y4unuiy,
JUUEEB U eTYA. kKoquemkeit / A. A. @epopuenko, FO. I. Cunnees. - 2-¢ uzxn. - M.: Tawmkor u K°, 2010. -
415 c.

Kynukos J.J, [Manyn B.C. HurennexkryanbHble HpOrpaMMHbIE KOMIUIEKCHI A TeXHHYECKOH W
TEeXHONOrHYecKoH MOAroTORKM npou3eoAcTBa, Yacts 6. CHCTeMBl aHanmM3a W MOAETHPOBAHHA
TeXHOMOrHYeCKOH NMOATOTOBKH NPOH3BOACTBA: Y yeOHo-MeToauueckoe nocobue. - CI16.: HUY UTMO,
2011.- 124 c.

A: INFORMATION FOR ADMINISTRATION

1 Module code MPEK(m) 10
2 Module name Module "Professional knowledge (minimum)”
1) Introduction to linear and nonlinear control systems -
6ECTS
2) Automation of standard technological processes - 6ECTS
3) Introduction to microcontrollers and microprocessor systems
- 5ECTS
: 4) Theoretical mechanics - 5 ECTS
3 Module developers Shabdirov D.N.
4 The faculty-module owner Faculty of information technology
5 Other faculty involved in the Faculty % of
module implementation participating
S R Information technologies 100
6 Module mustering duration 5, 6 semester
7 Language of teaching and Kazakh, russian, english
assessment
8 Number of academic credits 22 credits
o Module prerequisites Matanalysis-1,2, Linear algebra, Discrete structures,

Differential equations, Matanalysis of a complex variable,
Physics-1, 2, Theoretical foundations of electrical engineering-
1,2, Electronics and digital design
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10

B. DETAILED INFORMATION ABOUT TRAINING AND TEACHING

Module description
Mot

To give k'nowledge about the basic schemes and principles of control, knowledge and skills of the
mathematical description of linear, nonlinear objects and control systems. To teach the features of
the study of both continuous and discrete technical systems and control objects.

Acquaintance of students with the methods and stages of design and construction of an automated
process control system using the example of the oil and gas industry, training students with a
modern method of developing supporting parts and subsystems of an automated control system.

A2

Study of a complex of technical means of automation, principles of construction and modern
methods of designing microprocessor and microcontroller systems; architecture of modern
microprocessors and microcontrollers; basic schemes for switching on and testing MPS;
programming of microprocessors and microcontrollers, study of architecture and composition of
typical series of industrial controllers; the principle of operation of industrial controllers; tasks
solved by industrial controllers in automated process control systems.

Acquaintance of students with the basics of theoretical mechanics related to automation; Study of
executive mechanisms: mechanical, pneumatic and hydraulic effects on automation elements.

A3

To give knowledge about the basic schemes and principles of control, knowledge and skills of the
mathematical description of linear, nonlinear objects and control systems. To teach the features of
the study of both continuous and discrete technical systems and control objects.

A4

Acquaintance of students with the methods and stages of design and construction of an automated
process control system using the example of the oil and gas industry, training students with a
modern method of developing supporting parts and subsystems of an automated control system.

12

Learning results I . B

Code

EP Description ' : ' : Aim
' ) codes

CC35

Able to apply mathematical methods to analyze the general properties of linear, | Al
nonlinear systems, on this basis, master the methods of analysis and synthesis of
automatic control, demonstrate knowiedge of modeling, offer possible solutions to
modern automation problems based on the analysis of continuous and discrete systems.

CC36

Able to make a choice of controllers according to the requirements for an automated | A2,4
technological process; determine the structure and make a choice of means for
interfacing the controller with measuring sensors and actuators.

CC37

Able to plan and implement analytical, simulation and experimental studies for the | A3
design, production and operation of technical means and systems using advanced
domestic and foreign experience, be able to critically evalvate the theoretical and
experimental data and draw conclusions, plan future activities in the professional sphere.

CC38

Able to plan and implement mechanical, pneumatic and hydraulic effects on the | A3
actuators of structural automation schemes and be able to critically evaluate the
theoretical and experimental data obtained and draw conclusions.

13

Teaching methods

The overall learning results will be achieved through the following training activities:

1) classroom classes: lectures, seminars (practical) are conducted taking into account innovative
teaching technologies, using the latest achievements of science, technology, information systems
and in an interactive form;

2) extracurricular activities: independent work of the student (IWS), including under the guidance
of a teacher (IWST), individual consultations;

14

Training methods and technologies

Methods and learning technologies used in the process of implementing the module:

1) student-centered learning based on a reflexive approach to learning from the learner;
2) competence-based learning;

3) role-playing games and educational discussions of various formats;

4) case studies;

5) project method.

15

Evaluation methods (evaluation criteria) ' S

The final grade for the discipline includes an assessment of current performance and final control
(examination grade). The share of assessment of current performance is 60% in the final
assessment. Assessment of final control is 40% of the final assessment of knowledge in the




discipline. The assessment of current performance is made up of the average value of the scores of
the 1st and 2nd tolerance rating (TR 1 and TR 2), each of which is rated at a maximum of 100
points. The current monitoring of progress - a systematic check of the student’s educational
achievements on each topic of the academic discipline, conducted by the teacher conducting the
training lesson. The current control is carried out in the form of checking lecture notes, fulfilling
tasks of self-regulatory organizations, examinations, practical and laboratory works, etc. The final
grade for the discipline as a percentage is determined by the following formula:

T% = ((TR 1+ TR 2)/2)x 0.6 + Ex 0.4

where: TR 1 - the percentage content of the assessment of the 1st admission rating; TR 2 - the
percentage content of the assessment of the 2nd admission rating; E - the percentage of the
examination grade.

The current and two major controls (LC1 and LC2) take into account:

1. Activity of work in the audience, i.e., in the classes, which can be held in the form of case
studies, role-playing games, brainstorming, disputes, round tables;

2. Timeliness of written work;

3. Examinations, surveys, reports, essays, mini-tests, research work;

3. Group project, presentation

Final control - passing an exam in a discipline that can pass in the form of comprehensive testing,
oral or wrltten answer on tickets.

Main:

I

2.

3.

b

10.

1.

12.

13.

14.

16.

1.
2.

Hukosnu  DJL TlepcneKTHBHAA — aRTOMATH3ALMA  arperaToB  NpPEANPHATHH  TEXHONOTHUECKHX
orpacneit. — M.: lopsiuas nunus - Tenexom, 2018, — 544 ¢.

S6nounmnkos E.M., ®omuna F0.H., Canomarvna A.A. KoMIBIOTEpHBIE TEXHOJNOTHH B JKH3HEHHOM
uuioie wineausn: YueGuoe nocobue. - CI16: CII6I'Y UTMO, 2010. - 188 ¢.

Kysmuuxuit U.@., Kynaxoe I'.T. Teopus aBTOMaTH4ECKOr0 ynpasienus - «Mzpatenscteo BI TY», 2010
-572¢.

Bexbaee A.B., Cynees J.K., Xucapos B.J.ChI3bIKTbI koHe GEHCHI3BIKTEI ABTOMATTS! PETTEY KYHECIHH
Teopuscel. Ecenrep sxunarbt. OKy Kypan. Anmars: 2012.

B.A. Becekepcxuii, EIL TMonos. Teopust cucteM asromaTthueckoro yrpasienus. C-I1., Ilpodeccus.,
2013r. - 752¢.

Porau B.5. Teopus aBTOMATHUYECKOro yrpasnenus: yueOHuk 104 By3os. M.: Msnarensckuit aom MOH,
2009. - 400 c.

Teopus aBToMaTHueckoro ynpaeneHus. Hactes 1. /Boposos A.A. - M.;, 2016. -~ 277¢.

Epodees A.A. Teopus apromaruieckoro ynpasnexus. - Cnb.: IToaurexsuka, 2009.-304c.

ITonos E.IT. Teopua auHeHHbIX CHCTEM aBTOMATHUECKOrQ PErylHpoBaHua M ynpasnenus. - M.: Hayka,
2010.—-256¢.

Jazapes 10. Mogenuposanue npoueccos i cucteM B Matlab, Yuebuniii kype. — CI16.: ITurep, 2008. —
512c.

Jypse B.4., Dupaiir I1.7]. Knaccuueckue meronnt asroMatHueckoro ynpasnesua. — CII6: BXB —
[etepbypr, 2014.-628c.

ManTenees A.B., Boprakobekuii A.C. Teopus ynpasnenus B nmpuMepax u safauax: Yuebnoe nocobue.-
M.: Buicinag uikomna, 2008.-584c¢.

KWmaes J.X., Kpacnownoputa A.A., SIkoenee B.E. Teopus aeToMarnueckoro ynpasnenus. Yacts 2.
[leaunciiimie, HMOYABLCILIC H CTOXA0TH'ICCKHC CHOTCMBI aproMatiricororo ynpannenua. Kies: Boiua
wikona. 2009.

Kpecrun, E. A. [Tpumepsl pelienns 3ana4 no ruapasianke , 2006. — 101 c. : un.,tabn., cxem. — Pesicum

aoctyna: no noanucke. —  URL: https://biblioclub.ru/index.php?page=book&id=1434835 (nara
obpauenns: 01.07.2021). — Bubauorp.: ¢. 100. — ISBN 5-9585-0055-4,

. Py6uncras, A. B. Muapapanka, r4Apo W NMHEBMONPHBOA: cOOPHIK 3a4ay ¢ NpUMEPaMH pelueHrid s

cryaenros 2011, — 72 c¢. : Tabnm, cxem. - Pexum goctyna: no  NOANIMCKE.  —
URL: https://biblioclub.ru/index.php?page=book&id=423881

Beiicos, E. A. Mukponpoueccopbl W Mukpokoutposnepel / E. A. BeHcos, O. B. Henomusinui. —
KpacHosapek : UTTL{ KI'TY, 2009. — 560 ¢.

Additional :

0.1.Shiryaeva. Linear control systems(using MatLab): Textbook-Almaty, 2016y.

A. Bemporad. Automatic control 1. Linear systems. University of Trento, 2011y.
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4. A. Bemporad. Automatic control 12. Nonlinear systems. University of Trento, 201 1y..
5. Hecrepoe A.JL Ilpoextupoeanue ACYTIL: Meronuueckoe nocobue. Kuura 2. — CI16.: Hzaatenscteo

D
MODULE ANALYSIS OF BIG DATA
) Intelligent data analysis- SECTS
) Advanced statistics course - SECTS
) Machine learning - SECTS
) Data storage and analysis - SECTS
) Deep learning - SECTS
) Big data analysis workshop - SECTS
F.A. Hajiyev, Shabdirov D.N.
aculty of information technology

Faculty % of
participating
nformation technologies 100

, 5,6, 7, 8 semester

ussian, kazakh, english

0 credits

Mathematical analysis-1,2, Linear algebra, Discrete structures,)
ifferential equations, Mathematical analysis of a complex]
ariable, Physics-1, 2, Theoretical foundations of electrical
ngineering-1,2, Electronics and digital design, Information and
ommtunication technologies

Today the world is gradually moving from the information age to the knowledge age. The IT industry,
in order to analyze the growing volume of data generated in all areas of modern society, raises the problem of
Big Data, and the academic community forms Data Science. '
The labor market is in demand for specialists who can work in the field of analysis of multidimensional
data of a complex structure. Organizations have accumulated huge amounts of data, many of which are poorly]
structured. Their processing and analysis becomes more and more relevant as business processes accelerate, thej
price of a timely and correctly made decision rises. More and more available for analysis personal and personal
data posted on the Internet, especially in the form of "social networks".
The classical scheme of training analysts does not correspond to these challenges, since it does nof
systematically cover additional tasks of data processing and analysis, including unstructured data of large
volumes. At the same time, there is an obvious shortage of specialists who are ready to systematically approach|
the solution of problems related specifically to the methodology for processing data of different types and types,
streamlining access to data warehouses, restructuring the storage structure, the efficiency of processing
processes, analyzing big data (requiring a reduction in dimension, special schemes for conducting statistical
experiments, approximate methods, efficient algorithms), etc. The deficit is exacerbated with the development]
of related technologies: 3D printing, augmented reality, cloud computing, smart environment, ete.

The BigDataAnalytics track provides training in the {ield of modern methods of extracting knowledge
from data, mathematical modeling and forecasting methods, modern software systems and programming]

methods for data analysis..
Modu

Al To master the technologies for developing databases and protecting information, studying the
principles of construction and the field of application of intelligent systems, data transmission
systems. Active use of mathematical methods, such as optimization, genetic algorithms, pattern
recognition, statistics, data mining, etc., as well as using visual presentation of information.

A2 | To study of statistical patterns, the identification of which is aimed at data analysis;
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[

drawing the boundary between data analysis and mathematical statistics, which is also designed to}
search for statistical patterns; to consider some aspects of data analysis.

A3 | Develop, improve the skills of independent work, master the methodology for substantiating
design solutions for building an information base, technologies for collecting, processing and
issuing information, designing software and conducting scientific research;

CC-39  Mastering the technologies for developing databases and protecting information, studying Al
the principles of construction and the field of application of intelligent systems, data
fransmission systems.

CC-40  |Formation of knowledge and skills of administration of data transmission systems and A2
networks.
CC-41 |Forms the skills and abilities of future specialists: A3

- a technical solution for the collection, storage and processing of large amounts of data,
indicated in the diagram as Big Data Tools.

- advanced data analysis using data science methods and machine learning algorithms

- visualization of big data, as well as the creation of interactive reports for company
management, employees and customers (Business Intelligence).

CC-42  iAble to substantiate the relevance and importance of the problem of information support off A3
the design object in a given subject area;

13 Teaching methods

The overall learning results will be achieved through the following training activities:
1) classroom classes: lectures, seminars (practical) - are conducted taking into account innovative
teaching technologies, using the latest achievements of science, technology, information systems and
in an interactive form;
2) extracurricular activities: independent work of the student (IWS), including under the guidance of a
teacher (IWST), individual consultations;

14 Training methods and technologies

Methods and learning technologies used in the process of implementing the module:

1} student-centered learning based on a reflexive approach to learning from the learner;
2} competence-based learning;

3) role-playing games and educational discussions of various formats;

4) case studies;

5) project method.

15 Evaluation methods (evaluation criteria)

The final grade for the discipline includes an assessment of current performance and final control
examination grade). The share of assessment of current performance is 60% in the final assessment.
Assessment of final control is 40% of the final assessment of knowledge in the discipline. Thef
assessment of current performance is made up of the average value of the scores of the st and 2nd
tolerance rating (TR 1 and TR 2), each of which is rated at a maximum of 100 points. The curren
monitoring of progress - a systematic check of the student’s educational achievements on each topic of
the academic discipline, conducted by the teacher conducting the training lesson. The current control
is carried out in the form of checking lecture notes, fulfilling tasks of self-regulatory organizations,
cxaminations, practical and laboratory wotks, ete. The {inal grade for the discipline as a percentage 1
determined by the following formula:

T%=((TR 1+ TR 2)/2) x 0.6 + E x 0.4

where: TR 1 - the percentage content of the asscssment of the 1st admission rating; TR 2 - the
percentage content of the assessment of the 2nd admission rating; E - the percentage of the
examination grade.

The current and two major controls (LC1 and LC2) take into account:

1. Activity of work in the audience, i.e., in the classes, which can be held in the form of case studies,)
role-playing games, brainstorming, disputes, round tables;

2. Timeliness of written work;

3. Examinations, surveys, reports, essays, mini-tests, research work;
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3. Group project, presentation;
Final control - passing an exam in a discipline that can pass in the form of comprehensive testing, oral
or written answer on tickets.

16 Literature
Main
1. Aransuor B.IL bazst aanssix. B 2-x 1.T. 1. JokaneHbie 6a3bl AaHHbBIX: Yuebuux / B.I1. Aranbuos. - M.:

2 Tonunpa O J1. Bask ganusix: YueGHoe nocobie. - M.: Dopywm, 2012, 400 ¢.

3. Kapnosa H.I1. ba3si gasneix: Yuebnoe nocobue. - CII6.: Iurep, 2013. - 240 c.

4. Kysun A.B. Bassl ganusix: YueGHoe nocoGue ans cTya. eeici. yueG. 3aesenuii. - M.: M1l Akagemus,
2012.-320 c.

5. Fogel L.J., Owens A.J., Walsh M.J. Artificial intelligence through simulated evolution. / N.Y.: John Wiley
& Sons. ~ 1966. —231p.
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THE CYBER SECURITY MODULE
) Mathematical foundations of information security -
S5ECTS

2) Network security - SECTS

3) Operating systems and security issues - SECTS

4} Ethical hacking and industrial espionage and
countermeasures - SECTS

5) Security of VEB and mobile applications - SECTS
6) Cybersecurity management: enterprise, country and
international - SECTS

F.A. Hajiyev, Shabdirov D.N.

Faculty of information technology

Faculty % of
participating
Information technologies 100

4,5, 6, 7, 8 semester
russian, kazakh, english
30 credits

Matanalysis-1,2, Linear algebra, Discrete structures,
Differential equations, Matanalysis of a complex variable,
Physics-1, 2, Theoretical foundations of electrical
engineering-1,2,  Electronics and  digital  design,
Information and communication technologies

210G UCSCrIptio]
Almost from the first days of the emergence of local networks and later on the Internet, the number of
threats and attacks on information systems has increased dramatically and continues to grow exponentially.
Reports of commercial hacks, data leaks, electronic fraud, disruptions to government or critical infrastructure,
intellectual property thefts, and national security-related information leaks are reported on a daily basis.
Since today the functioning of almost all structures almost entirely takes place in cyberspace, the issue]
of information protection on a country scale is of particular importance! Taking this into account, at the end of
2017, the Ministry of Defense and Aerospace Industry was formed, to which all functions for ensuring]
information security were transferred.
On the other hand, market demand for cybersecurity specialists exceeds supply by an order off
magnitude.
Taking into account the global challenges of the market and despite the presence of a separate]
educational program "Information Security”, FIT AUNG launches the Cybersecurity educational track,)
available to students of all EP

A1 [Research of methods for constructing information security systems.

A 2 [Study of the theoretical foundations and methods of information protection, the mathematical structure

of secret systems.

A3 |Research of mathematical representation of information, methods of analysis of information

characteristics and redundancy of language systems.

A4 [Mastering the basic methods and means of information protection.

A5 [Research of the theoretical foundations of correction and restoration of informational characteristics of]

arbitrary texts. o
A 6 [Study of methods for analyzing information characteristics and redundancy of language systems

cC-43 fh.e.a'bili.ty to understand tlﬁé thebréﬁcéf fdkuntdvatlons and ge.neré'l[ principles of using IT A1,2
security management
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CC-44

the ability to understand and apply international and professional standards in the field of A23
information technology, the ability to use modern instrumental and computing means in the
field of information security

CC-45

the ability to develop and implement the processes of the life cycle of information systems,| A3.4,5
software, services of information technology systems, as well as methods and mechanisms
for assessing and analyzing the functioning of information technology tools and systems;
ability to develop design and software documentation that meets regulatory requirements

CC-46 fthe ability to understand and apply in research and applied activities modern mathematical | A4,5,6 |
apparatus, fundamental concepts and systemic methodologies.

13 Teaching methods :
The overall learning results will be achieved through the following training activities:
1} classroom classes: lectures, seminars (practical) - are conducted taking into account innovative
teaching technologies, using the latest achievements of science, technology, information systems and
in an interactive form,;
2) extracurricular activities: independent work of the student (IWS), including under the guidance of |
teacher (IWST), individual consultations;

14 Training methods and technologies '
Methods and learning technologies used in the process of lmplementmg the module:
1) student-centered learning based on a reflexive approach to learning from the learner;
2) competence-based learning;
3) role-playing games and educational discussions of various formats;
4) case studies;
5) project method.

15 [Evaluation methods (evaluation criteria)

The final grade for the discipline includes an assessment of current performance and final control
examination grade). The share of assessment of current performance is 60% in the final assessment,
Assessment of final control is 40% of the final assessment of knowledge in the discipline. The
assessment of current performance is made up of the average value of the scores of the 1st and 2nd
tolerance rating (TR 1 and TR 2), each of which is rated at a maximum of 100 points. The current
monitoring of progress - a systematic check of the student’s educational achievements on each topic of]
the academic discipline, conducted by the teacher conducting the training lesson. The current control
is carried out in the form of checking lecture notes, fulfilling tasks of self-regulatory organizations,
examinations, practical and laboratory works, etc. The final grade for the discipline as a percentage is
determined by the following formula:

T%=((TR 1+ TR 2)/2)x 0.6 + E x 0.4

where: TR 1 - the percentage content of the assessment of the Ist admission rating; TR 2 - the]
percentage content of the assessment of the 2nd admission rating; E - the percentage of the
examination grade.

The current and two major controls (LC1 and LC2) take into account,

] Activity of work in the audience, i.e., in the classes, which can be held in the form of case studies,
role-playing games, brainstorming, disputes, round tables;

2. Timeliness of written work;

3. [xaminations, surveys, reports, essays, mini-tests, research work;

3. Group project, presentation;

Final control - passing an exam in a discipline that can pass in the form of comprehensive testing, oral
or written answer on tickets.

16
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MK
MODULE COMPUTER GRAPHICS AND DESIGN
) Modeling ohjects using a polygon surface - SECTS

) 3D Character Modeling - SCCTS

) VFX and 3D physics - SECTS

‘@) Filmmaking and Motion Graphics - SECTS

) Augmented and virtual reality - SECTS

)} Game development and design - SECTS

Hajiyev F.A., Shabdirov D.N.

Faculty of information technology

Faculty % of
participating
| Information technologies 100

4, 5, 6, 7 semester
russian, kazakh, english

Matanalysis-1,2, Linear algebra, Discrete structures,
[Differential equations, Matanalysis of a complex variable,
hysics-1, 2, Theoretical foundations of electrical
ngineering-1,2, Electronics and digital design, Information
nd communication technologies

scientific research, advertising and show business, film and gaming industry. Not a single field of activity can
do without design these days. Industrial design, graphic design, interior design, web design, game design,
advertising design - there are many options. The statement would probably be correct - it is difficult to find
applications where computer graphics in one format or another would not be used.
Designers are in-demand specialists in any field of activity. The level of wages depends on
qualifications, practical experience and, on average, in Kazakhstan is more than 350 thousand tenge / month.
The labor market based on CGI and design specialists is growing with a positive trend. On the other
hand, universities have also started to open companies in which students are busy creating videos, films, etc.,
using computer design methods. The computer games market has grown tremendously, turning into a sports|
industry.
The world's largest brands hold global competitions [or students, in which there is always a nomination
related in one way or another to computer graphics (for example, MicrosoftlmagineCup).
1 [Module aim
Study of the creation of polygonal models; creating volumetric models of objects with precise shapes
and clear contours.
A2 [Learn how to build an interesting and readable character silhouette. Learning to work with Zmodellet]
in the ZBrush program. Learning to develop computer games.
A3 Master VI'X-designer (English Visual Effects Artist) - visual effects artist,
A 4 |Study the creation of virtual reality (VR), a computer simulation of reality, or the reproduction of 2
situation. Mastering technical means (objects and subjects) transmitted to the user through his
sensations: sight, hearing, smell, touch, etc

Able to master computer information technologies, to analyze the features of the Al
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organization and design of systems.

CC-48 |Able to identify the level of informatization of the object under consideration and thef A2

definition of the tasks of its development in order to increase the efficiency of the object'y
functioning;

CC-49 [Knows the theory, basic principles of game design and will learn how to work with thg A3

popular Unity and Unreal Engine 4 engines

CC-50 |Able to do game design programming with a focus on storylines, game structure and rules. Ad

13 Teaching methods

The overall learning results will be achieved through the following trammg activities:
1} classroom classes: lectures, seminars (practical) - are conducted taking into account innovative
teaching technologies, using the latest achievements of science, technology, information systems and
in an interactive form;

2) extracurricular activities: independent work of the student (IWS), including under the guidance of &
teacher (IWST), individual consultations;

1

4 [Training methods and technologies

Methods and learning technologies used in the process of implementing the module:

1) student-centered learning based on a reflexive approach to learning from the learner;
2) competence-based learning;

3) role-playing games and educational discussions of various formats;

4) case studies;

5) project method.

1

5 [Evaluation methods (evaluation criteria)

The final grade for the discipline includes an assessment of current performance and final
control (examination grade), The share of assessment of current performance is 60% in the final
assessment. Assessment of final control is 40% of the final assessment of knowledge in the discipline.
The assessment of current performance is made up of the average value of the scores of the st and
2nd tolerance rating (TR 1 and TR 2), each of which is rated at a maximum of 100 points. The current
monitoring of progress - a systematic check of the student’s educational achievements on each topic of
the academic discipline, conducted by the teacher conducting the training lesson. The current control
is carried out in the form of checking lecture notes, fulfilling tasks of self-regulatory organizations,)
examinations, practical and laboratory works, etc. The final grade for the discipline as a percentage is|
determined by the following formula:

T% = ((TR 1+ TR 2)/2) x 0.6 + Ex 0.4

where: TR 1 - the percentage content of the assessment of the 1st admission rating; TR 2 - the
percentage content of the assessment of the 2nd admission rating; E - the percentage of the
examination grade.

The current and two major controls {LC1 and LC2) take into account:

1. Activity of work in the audience, i.e., in the classes, which can be held in the form of case
studies, role-playing games, brainstorming, disputes, round tables;

2. Timeliness of written work;

3. Examinations, surveys, reports, essays, mini-tests, research work;

3. Group project, presentation;

Final control - passing an exam in a discipline that can pass in the form of comprehensive
testing, oral or written answer on tickets.

0 [Literature
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. Unity v C#. Teiimpner ot uaeu no peannzauuy. Jhrepemul n6conbonn,2012;

. The Art of Interactive Design by Chris Crawford, 2002:

. Chris Crawford on Game Design by Chris Crawford, 2003;

. Rules of Play: Game Design Fundamentals by Katie Salen, Eric Zimmerman, 2003;

Chris Crawford on Interactive Storytelling by Chris Crawford, 2004

. Game Design Workshop: A Playcentric Approach to Creating Innovative Games by Tracy Fullerton,2004;
. A Theory of Fun for Game Design by Raph Koster,2004;

. Fundamentals of Game Design by Ernest Adams, 2006;

. Game Feel: A Game Designer's Guide to Virtual Sensation by Steve Swink,2008;

0.The Art of Game Design: A Book of Lenses by Jesse Schell, 2008,
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MODULE DATA COMMUNICATION AND
INDUSTRIAL IT

1) Industrial networks, nodes and interfaces - SECTS

2) Internet of yhings and embedded systems - SECTS

3) Real time operating systems - SECTS

4) Engineering graphics on AutoCad - 5SECTS

5) Server engineering: setting up and configuring servers -
SECTS

6) SCADA systems.and industrial networks - SECTS

F.A. Hajivev, D. N. Shabdirov

Faculty of information technology

Faculty % of
participating
Information technologies 100

4,5, 6, 7, 8 semester
russian, kazakh, english
30 credits

Matanalysis-1,2, Linear algebra, Discrete structures,
Differential equations, Matanalysis of a complex variable,
Physics-1, 2, Theoretical foundations of electrical
engineering-1,2,  Electronics and  digital  design,
Information and communicati hnologies

fodule descriptio)
The exponential growth of data on the Internet, the need for their processing and transmission for
almost alfl the needs of human activity pose many challenges to technologies and their optimal use. The
coming age of 5G makes it possible to transfer data in the most complex and voluminous formats at the
required speed. These opportunities open up new horizons for both industrial use of technologies and thei
operational management "at a distance". On the other hand, the concept of “smart cities, enterprises™ is taking
a new level of understanding and implementation.

A new understanding of process automation is emerging, where, in fact, it is not people who are behind
the automation, but the smart systems created by them.

The track is an introduction to the industrial use of IT, taking into account the emergence of new
philosophies of collecting, storing and transferring data and the optimal management of such processes.
Bearing in mind the engineering focus of the track, the use of various CAD systems for industrial design is|
proposed.

Graduates of this direction are in high demand in the largest industrial companies in almost all spheres
of industry both in Kazakhstan (especially in the oil and gas, mining, energy sectors and not only), and far
beyond..

od

A1 [studying the basics of building subsystems in infocommunication systems of various architectures;

A 2 |mastering the Internet of Things - a network of physical objects that have built-in technologies that
allow interaction with the external environment, transmit information about their state and receive data
from the outside;

A 3 [studying the real-time operating system, mastering a sct of functions for the design, development and
operation of real-time systems on specific hardware.

A 4 [studing of drawing techniques, the basics of descriptive geometry, geometric and projection drawing,
mechanical drawing, rules for the implementation of schemes, as well as the acquisition of practical
skills by students in the implementation of design documentation in accordance with State Standards

A 5 |mastering the typical settings of server software designed for minimal hardware and static HTML
applications. Examining some of the configuration changes to the server software.,

A 6 [study of SCADA, designed to develop or provide real-time operation of systems for collecting,
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,,,,,,

processing, displaying and archiving information about a monitoring or control object

CC-51 (the ability to organize workplaces, their technical equipment, placement of funds and .. A 1-5

equipment of infocommunication facilities.

CC-52 [the ability to organize the installation and configuration of infocommunication equipment; Al-5

CC-53 [the ability to apply modern methods of maintenance and repair. A3

CC-54 |the ability to organize the work of the control system in industry: a system for monitoring Ab

and controlling the process using a computer

13 Teaching methods
The overall learning results Wl]I be achleved through the followmg trammg activities:
1) classroom classes: lectures, seminars (practical) - are conducted taking into account innovativel
teachmg technologies, using the latest achievements of science, technology, information systems and
in an interactive form;
2) extracurricular actsvnties: independent work of the student (IWS), including under the guidance of a
teacher (IWST), individual consultations;
id Training methods and technologies :
Methods and learning technologies used in the process of implementing the module:
1) student-centered learning based on a reflexive approach to learning from the learner;
2) competence-based learning;
3) role-playing games and educational discussions of various formats;
4) case studies;
5) project method.
15 Evaluation methods (evaluation criteria) .

The final grade for the discipline includes an assessment of current performance and final
control (examination grade). The share of assessment of current performance is 60% in the final
assessment. Assessment of final control is 40% of the final assessment of knowledge in the discipline,
The assessment of current performance is made up of the average value of the scores of the Ist and
2nd tolerance rating (TR 1 and TR 2), each of which is rated at a maximum of 100 points. The current
monitoring of progress - a systematic check of the student’s educational achievements on each topic of
the academic discipline, conducted by the teacher conducting the training lesson. The current control
is carried out in the form of checking lecture notes, fulfilling tasks of self-regulatory organizations,
examinations, practical and laboratory works, etc. The final grade for the discipline as a percentage i
determined by the following formula:

T%=((TR1+TR2)/2)x06+Ex0.4

where: TR 1 - the percentage content of the assessment of the Ist admission rating; TR 2 - the
percentage content of the assessment of the 2nd admission rating; E - the percentage of the;
examination grade. _

The current and two major controls (LC1 and 1.C2) take into account:

1. Activity of work in the audience, i.e,, in the classes, which can be held in the form of case
studies, role-playing games, brainstorming, disputes, round tables;

2. Timeliness of written work;

3. Examinations, surveys, reports, essays, mini-tests, research work;

3. Group project, presentation;

Final control - passing an exam in a discipline that can pass in the form of comprehensive testing, oral
or written answer on tlckets
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MODULE ROBOTIZATION OF PRODUCTION

1) Computer planning of moving objects - SECTS

2) Designing robots - SECTS

3) Robot control using PLC - 5 ECTS

4) Robotics in production- SECTS

5) Robotization of operations in industry- SECTS

6) Introduction to the design of industrial chips - SECTS
|F.A. Hajivev, D. N. Shabdirov

Faculty of information technology

Faculty % of
participating
‘| Information technologies 100

4,5, 6,7, 8 semester
.irussian, kazakh, english

Matanalysis-1,2, Linear algebra, Discrete structures,

|Physics-1, 2, Theoretical foundations of electrical
|engineering-1,2,  Electronics and  digital  design,
{Information and communication technologies, Theoretical
mechanics

The exponential growth of data on the internet, the need for their processing and transmission for almost
all the needs of human activity pose many challenges to technologies and their optimal use. The coming age of
5G makes it possible to transfer data in the most complex and voluminous formats at the required speed. These
opportunities open up new horizons for both the industrial use of technologies and their operational
management "at a distance". On the other hand, the concept of "smart cities, enterprises” is becoming a new
level of understanding and implementation.

A new understanding of process automation is emerging, where, in fact, it is no longer people who are
behind automation, but smart systems created by them.

The track is an introduction to the industrial use of IT, taking into account the emergence of new
philosophies of data collection, storage and transmission and optimal management of such processes. Bearing
in mind the engineering orientation of the track, the use of various CAD systems for industrial design is
proposed.

Graduates of this direction are in high demand in the largest industrial companies in almost all spheres|

of industry both in the Republic of Kazakhstan (especially in the oil and gas, mining, energy sectors and no
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The formation of students ' knowledge about the principles of construction, composition, purpose,

characteristics and application of technical means of automation and industrial General purpose,
methods of their choice for the construction of automated and automatic control systems and
management on existing methods of automatic control, structure and means of automation and control
of technical objects and technological processes

Al

to systematize, consolidate, expand theoretical and practical knowledge to use when designing robots

A3

preparation of specialists for research work and creative innovation in the field of design, construction
and control of robotic systems, formation of modern ideas and skills in the field of complex
automation of production processes for various purposes using modern flexible automation tools -
mechatronic devices and industrial robots.

A4

Study of the complex of automation equipment, principles of construction and modern methods of
designing microprocessor and microcontroller systems; architecture of modern microprocessors and
microcontrollers; basic circuits for switching on and testing of MPS; programming of microprocessors
and microcontrollers, study of architecture and composition of standard series of industrial controllers;
the principle of operation of industrial controllers; tasks solved by industrial controllers in automated
process control systems

Sulf:

CC-55

Able to master computer information technologies, analyze the features of the organization Al
of system design.

CC-56

To perceive, process, analyze and summarize scientific and technical information, A2
advanced domestic and foreign experience in the field of theory, design, production and
operation of mechatronic and robotic devices and systems, to participate in teams for thej
development and operation of such devices and systems.

CC-57

Apply the acquired knowledge to solve engineering problems in the development| A3
production and operation of modern technical means, mechatronic and robotic devices and
systems (including intelligent ones) using world-class technologies, modern tools and
software. Able to select control controllers according to the requirements for the automated
technological process; determine the structure and select the means of coupling the
controller with measuring sensors and actuators.

CC-58

Able to plan and implement analytical, simulation and experimental studies for the Ad
purposes of design, production and operation of technical means and systems using
advanced domestic and foreign experience, be able to critically evaluate the theoretical
and experimental data obtained and draw conclusions, plan future activities in the
professional field.

13

Teaching methods

The overall learning results will be achieved through the following training activities:

1) classroom classes: lectures, seminars (practical) - are conducted taking info account innovative
teaching technologies, using the latest achievements of science, technology, information systems and
in an interactive form;

2) extracurricular activities: independent work of the student (IWS), including under the guidance of g
teacher (IWST), individual consultations;

14

[Training methods and technologies

Methods and learning technologies used in the process of implementing the module:

1) student-centered learning based on a reflexive approach to learning from the learner;
2) competence-based learning;

3} role-playing games and educational discussions of various formats;

4} case studies;

5) project method.

15

Evaluation methods (evaluation criteria)

The final grade for the discipline includes an assessment of current performance and final
control {examination grade). The share of assessment of current performance is 60% in the final
assessment. Assessment of final control is 40% of the final assessment of knowledge in the discipline,
The assessment of current performance is made up of the average value of the scores of the 1st and
2nd tolerance rating (TR 1 and TR 2), each of which is rated at a maximum of 100 points. The current]
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monitoring of progress - a systematic check of the student’s educational achievements on each topic off
the academic discipline, conducted by the teacher conducting the training lesson. The current control
is carried out in the form of checking lecture notes, fulfilling tasks of self-regulatory organizations,
cxaminations, practical and laboratory works, etc. The final grade for the discipline as a percentage is
determined by the following formula:

T% =((TR 1+ TR 2)/2) x 0.6 + E x 0.4

where: TR 1 - the percentage content of the assessment of the 1st admission rating; TR 2 - the
percentage content of the assessment of the 2nd admission rating; E - the percentage of the
examination grade.
The current and two major controls (L.C1 and LC2) take into account:
1. Activity of work in the audience, i.e., in the classes, which can be held in the form of case
studies, role-playing games, brainstorming, disputes, round tables;
2. Timeliness of written work;
3. Examinations, surveys, reports, essays, mini-tests, research work;
3. Group project, presentation;
Final control - passing an exam in a discipline that can pass in the form of comprehensive testing, oral
or written answer on tickets.

16
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MODULE ARTIFICIAL INTELLIGENCE AND
SMART SYSTEMS

[} Data mining - 5SECTS

2) Advanced statistics course - SECTS

3) Machine learning - SECTS

4) Designing robots - SECTS

5) Deep learning - SECTS

6) Convolutional neural networks - 5SECTS

F.A. Hajivev, D. N. Shabdirov
Faculty of information technology

Faculty % of
participating
Information technologies 100

4,5, 6,7, 8 semester
russian, kazakh, english
30 credits

Matanalysis-1,2, Linear algebra, Discrete structures,
Differential equations, Matanalysis of a complex variable,

Physics~1, 2, Theoretical foundations of electrical
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iy

engineering-1,2,  Electronics and  digital  design,
Information and communication technologies, Theoretical
mechanics, Elements and devices of automation

The exponential growth of data on the internet, the need for their processing and transmission for almost
all the needs of human activity pose many challenges to technologies and their optimal use. The coming age off
3G makes if possible to transfer data in the most complex and voluminous formats at the required speod. These
opportunities open up new horizons for both the industrial use of fechnologies and their opcrational
management "at a distance”. On the other hand, the concept of "smart cities, enterprises” is becoming a new
level of understanding and implementation.

A new understanding of process automation is emerging, where, in fact, it is no longer people who are
behind automation, but smart systems created by them.
The track is an introduction to the industrial use of IT, taking into account the emergence of new
philosophies of data collection, storage and transmission and optimal management of such processes. Bearing
in mind the engineering orientation of the track, the use of various CAD systems for industrial design is
proposed.
Graduates of this direction are in high demand in the largest industrial companies in almost all spheres
of industry both in the Republic of Kazakhstan (especially in the oil and gas, mining, energy sectors and nof]
only) and far beyond.

odule aims
A1 YJustification of partial or full automation of solving complex professional tasks in various fields of
human activity. Introduction to Data Mining, a method of data analysis designed to search for
previously unknown patterns in large amounts of information.
A2 systematize, consolidate, expand theoretical and practical knowledge on the study of modern
statistical methods of data analysis, training in the use of data analysis methods in modern statistical
packages on the example of specific data.
A3 to develop and improve the skills of working with neural networks, to master the methodology of
substantiating the network structure, technology for collecting, processing and isswing information,
software design and conducting scientific research;

A 4 |determine the level of self-study on a large amount of data instead of rigidly postulated rules.

CC-59 |Able to master Data Mining technology to obtain effective and non-trivial management Al
solutions, within the framework of which theoretical and practical training is conducted in
data collection and processing using modern digital technologies.

CC-60 |Able to identify the boundaries between data analysis and mathematical statistics, which is A2
also designed to search for statistical patterns; to consider some aspects of data analysis.
CC-61 [Know the ways of parallelization of calculations, and therefore the possibility of Al
implementing algorithms for the operation and training of the network on GPUs
CC-62 |Able 1o compare and analyze neural networks and apply appropriate methods to improve A4
network performance, increase its stability and prevent overfitting

13 Teaching methods

[The overall learning results will be achieved through the following training activities:

1) classroom classes: lectures, seminars (practical) - are conducted taking into account innovative
teaching technologies, using the latest achievements of science, technology, information systems and
in an interactive form; '

2) extracurricular activities: independent work of the student (IWS), including under the guidance of a
teacher (IWST), individual consultations;

4 i‘rammg methods and technologies

Methods and learning technologies used in the process of implementing the module:

1) student-centered learning based on a reflexive approach to learning from the learner;
2) competence-based learning; '

3) role-playing games and educational discussions of various formats;

4) case studies;

5) project method.
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15

Evaluation methods (evaluation criteria)

The final grade for the discipline includes an assessment of current performance and final
controf (examination grade). The share of assessment of current performance is 60% in the final
assessment. Assessment of final control is 40% of the final assessment of knowledge in the discipline.
The assessment of current performance is made up of the average value of the scores of the 1st and
2nd tolerance rating (TR 1 and TR 2), each of which is rated at a maximum of 100 points. The current
monitoring of progress - a systematic check of the student’s educational achievements on each topic of
the academic discipline, conducted by the teacher condueting the training losson. The current control
is carried out in the form of checking lecture notes, fulfilling tasks of self-regulatory organizations,|
examinations, practical and laboratory works, etc. The final grade for the discipline as a percentage is
determined by the following formula:

T% = (TR 1+ TR 2)/2)x 0.6 + E x 0.4

where: TR 1 - the percentage content of the assessment of the Ist admission rating; TR 2 - the
percentage content of the assessment of the 2nd admission rating; E - the percentage of the
examination grade.

The current and two major controls (LC1 and LC2) take into account:
1. Activity of work in the audience, i.e., in the classes, which can be held in the form of case
studies, role-playing games, brainstorming, disputes, round tables;

2. Timeliness of written work; :

3. Examinations, surveys, reports, essays, mini-tests, research work;
3. Group project, presentation;

Final control - passing an exam in a discipline that can pass in the form of comprehensive testing, oral
or written answer on tickets.

16

ILiterature
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Networks : journal. — 2003. — Vol. 16, no. 5. — P. 555—559;
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Jain, V. and Seung, S. H. (2008). Natural image denoising with convolutional networks. In NIPS*2008.

FULL CYCLE WEB DEVELOPMENT MODULE
1) Web development- SECTS

2) JS Framework. React / JS Framework. Angular- 5SECTS
3) Backend Framework. Django / Backend Framework.
Spring - SECTS

4) Ul / UX design- SECTS

5) Backend for a high-load environment - SECTS

6)Cloud application development 5ECTS

F.A. Hajiyev, D. N. Shabdirov

Faculty of information technology

Faculty % of
participating
[nformation technologies 100
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4,5, 06,7, 8 semester
russian, kazakh, english
30 credits

Matanalysis-1,2, Linear algebra, Discrete structures,
Differential equations, Mathematical analysis of a complex]
variable, Physics-1, 2, Theoretical foundations of electrical
engineering-1,2,  Electronics and  digital  design,
Infnrm'z‘rmn and c‘ommumc tion technologies

The exponentlal growth of data on the internet, the need for their processing and transmission for
almost all the needs of human activity pose many challenges to technologies and their optimal use. The;
coming age of 5G makes it possible to transfer data in the most complex and voluminous formats at the
required speed. These opportunities open up new horizons for both the industrial use of technologies and their
operational management "at a distance". On the other hand, the concept of "smart cities, enterprises” is
becoming a new level of understanding and implementation.
A new understanding of process automation is emerging, where, in fact, it is no longer people who are]
behind automation, but smart systems created by them.
The track is an introduction to the industrial use of IT, taking into account the emergence of new|
philosophies of data collection, storage and transmission and optimal management of such processes. Bearing
in mind the engineering orientation of the track, the use of various CAD systems for industrial design i
proposed.
Graduates of this direction are in high demand in the largest industrial companies in almost all spheres

of industry both in the Republiic of Kazakhstan (especially in the oil and gas, mining, energy sectors and not
only) and far b

Al |teach you how to create a website or web application. To familiarize with the main stages of the

process (web design, page layout, client-side and server-side programming, as well as web server
configuration).

A2
A3 systematize, consolidate, expand theoretical and practical knowledge on the use of computer
information technologies in the design of information processing systems and test your projects;

A 4 o develop and improve the skills of independent work for creating interactive web applications, to
master the methodology of substantiating design solutions for building an information base,
technology for collecting, processing and issuing information, software design and conducting
scientific research with intellectual capabilities and autofill of the HTML component template;

A5 |determine the level of compliance of the programming languages JavaScript, Python or Go for
backend development, and which framework for developing server-side applications is worth paying
attention to

A6 substantlatlon of the relevance and significance of AUX design, interface design based on user

CC-63 |Able to master computer information technologies, analyze the features of the 11-4
organization of system design.
CC-64 |Able to make the right choice for each individual case when developing a product. Identify] 12-5
the pros and cons of each framework;
CC-65 To know how to store data and programs in cloud storage, working with them online and L5,6
without loading his computer's hard drives. Owns the architecture of microservices, uses

managed services to ensure reliability and rapid market entry through continuous delivery
(CC-66 |Able to substantiate the relevance and significance of the solved problem of information II1-6
support of the design object in a given subject area;

13 [Teaching methods
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The overall learning results will be achieved through the following training activities:

1) classroom classes: lectures, seminars (practical) - are conducted taking into account innovativel
teaching technologies, using the latest achievements of science, technology, information systems and|
in an interactive form,;

2) extracurricular activities: independent work of the student (IWS), including under the guidance of aj

teacher (IWST), individual consultations;

14 Training methods and technologies =~ L
Methods and learning technologies used in the process of implementing the module:
1) student-centered learning based on a reflexive approach to learning from the learner;
2) competence-based learning;
3) role-playing games and educational discussions of various formats;
1) case studies;
5) project method.
15 Evaluation methods (evaluation criteria) ' i
The final grade for the discipline includes an assessment of current performance and final
control (examination grade). The share of assessment of current performance is 60% in the final
assessment. Assessment of final control is 40% of the final assessment of knowledge in the discipline.
The assessment of current performance is made up of the average value of the scores of the 1st and
Ond tolerance rating (TR 1 and TR 2), each of which is rated at a maximum of 100 points. The current
monitoring of progress - a systematic check of the student’s educational achievements on each topic of
the academic discipline, conducted by the teacher conducting the training lesson. The current control
is carried out in the form of checking lecture notes, fulfilling tasks of self-regulatory organizations,
examinations, practical and laboratory works, etc. The final grade for the discipline as a percentage is
determined by the following formula:
T%=((TR 1+ TR 2)/2)x 0.6 + Ex 0.4
where: TR 1 - the percentage content of the assessment of the 1st admission rating; TR 2 - the
percentage content of the assessment of the 2nd admission rating; E - the percentage of the
examination grade.
The current and two major controls (LC1 and LC2) take into account:
1. Activity of work in the audience, i.e., in the classes, which can be held in the form of case
studies, role-playing games, brainstorming, disputes, round tables;
2, Timeliness of written work;
3. Examinations, surveys, reports, essays, mini-tests, research work;
3. Group project, presentation;
Final control - passing an exam in a discipline that can pass in the form of comprehensive testing, oral
or written answer on tickets.
16 ILiterature

1. Mapxo Bennunvaco. PaspaboTtka Web-npunoxeHuii B cpene ASP.NET 2.0: 3amaya — npoeKt —
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2007, — C. 640, — ISBN 0-7645-8464-2.

2. Omuyyx Andpeii Bradumuposuy. Paspaboria Web-npunoxenuii na PHP 5. HpodeccroHanbyas

paGota. — M.: «Bunbamey, 2006, — C.352. — ISBN 5-8459-0944-9.

3. Tomo Kennu, Komaep S, BeG pepmoaiin, 2 e nuspanie, — CI16.: «Cumron-Thnoey, 2006, —

C.416. — ISBN 5-93286-082-0.
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https://www.unifyle.co/product-overview.html (nara obpaenus: 10.04.201 6)

5. ZeroPC [ DrexTpoHubiii pecype ] // zerope.com: cakir paspaGorunka URL: https://www.zeropc.com
(nara obpawerina: 10.041.2016)

6. ASTRO File Manager [ Dnekrponubiii pecype ]/ play.google.com: MarasuH npuioKeHHH URL:
hitps://play.google.com/store/apps/details?id=com.metago.astro&hl=ru (nata obpawenns: 10.04.2016)

7. ES Ipoeoxnuk [ DnexrponHsiii pecype ]/ play.google.com: Marasux NpUiOKeHHH URL:
https://play.google.com/store/apps/details?id=com.estrongs.android.pop&hl=ru (zara obpalueHus:
10.04.2016)

8. Poitiok 06naunpIX yonyr [ Dnexrpounsiii pecype ]/ osp.ru : MUP THOJ{ 2016 URL:
http://www.osp.ru/deworld/2013/12/13038703.html(pata obpaiuenus: 15.04.2016).
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9. O630p obnaunbix xpanunu [ Daekrponnslii pecype ]/ iphones.ru ; MHpopMaLHoHHbIH nopTan
URL: https://www.iphones.ru/iNotes/402397(nara o6patueHus: 15.04.2016)

MR
MOBILE DEVELOPMENT MODULE
) Mobile development based on Android - SECTS
2) Advanced Android- 5SECTS

3) Mobile development based on iOS - SECTS

4) Advanced iOS - SECTS

5} Ul/ UX design - SECTS

6)WEB and mobile application security- SECTS
F.A. Hajiyev, D. N. Shabdirov

Faculty of information technology

Faculty % of
participating
Information technologies 100

4,5, 6,7, 8 semester
russian, kazakh, english
30 credits

Matanalysis-1,2, Linear Algebra, Discrete structures,
Differential equations, Mathematical analysis of a complex]
variable, Physics-1, 2, Theoretical foundations of electrical
engineering-1,2,  Electronics and  digital  design,
Information and communication technologies

ule description .
The exponential growth of data on the internet, the need for their processing and transmission for
almost all the needs of human activity pose many challenges to technologies and their optimal use. The
coming age of 5G makes it possible to transfer data in the most complex and voluminous formats at the
required speed. These opportunities open up new horizons for both the industrial use of technologies and theis
operational management "at a distance". On the other hand, the concept of "smart cities, enterprises” is
becoming a new level of understanding and implementation.
A new understanding of process automation is emerging, where, in fact, it is no longer people who are]
behind automation, but smart systems created by them.
The track is an introduction to the industrial use of IT, taking into account the emergence of new
philosophies of data collection, storage and transmission and optimal management of such processes. Bearing
in mind the engineering orientation of the track, the use of various CAD systems for industrial design i
proposed.
Graduates of thiz direction arc in high demand in the laigest industiial companies in almost all spheres
of industry both in the Republic of Kazakhstan (especially in the oil and gas, mining, energy sectors and nof
only) and far beyond
: Module air
A1 determination of the compliance of university graduates with the requirements of the state general
education standard of education of the State Educational Institution of the Republic of Kazakhstan
3.08. and the qualification characteristics of this specialty;

A 2 lsubstantiation of the relevance and significance of the solved problem of information support of the
design object in a given subject area;
A3 o develop and improve the skills of independent work, to master the methodology of substantiating
design solutions for building an information base, technology for collecting, processing and issuing
information, software design and conducting scientific research;

A 4 Justification of the choice of the platform, the structure of the mobile application and ensuring the

security of mobile applications
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CC-67

Able to master computer information technologies, analyze the features of the Al
organization of system design.

CC-68

Able to identify the level of informatization of the object under consideration and tof A2
determine the tasks ol its development 1o improve the efficiency of the object;

CC-69

Able to identify the attractiveness and popularity of Android and iOS for both users and A3
developers.

Able to designing interfaces based on (X research and direct study of user experience and A4
hehavior.

13 Teaching methods L
The overall learning results will be achieved through the following training activities:
1) classroom classes: lectures, seminars (practical) - are conducted taking into account innovative]
teaching technologies, using the latest achievements of science, technology, information systems and
in an interactive form;
2) extracurricular activities: independent work of the student (IWS), including under the guidance of al
teacher (IWST), individual consultations;
14 [Training methods and technologies
Methods and learning technologies used in the process of implementing the module:
1) student-centered learning based on a reflexive approach to learning from the learner;
2) competence-based learning;
3) role-playing games and educational discussions of various formats;
4) case studies;
5) project method.
15 [Evaluation methods (evaluation criteria) . :
The final grade for the discipline includes an assessment of current performance and final
control (examination grade). The share of assessment of current performance is 60% in the final
assessment. Assessment of final control is 40% of the final assessment of knowledge in the discipline.
The assessment of current performance is made up of the average value of the scores of the 1st and
2nd tolerance rating (TR 1 and TR 2), each of which is rated at a maximum of 100 points. The current]
monitoring of progress - a systematic check of the student’s educational achievements on each topic of
the academic discipline, conducted by the teacher conducting the training lesson. The current control
is carried out in the form of checking lecture notes, fulfilling tasks of self-regulatory organizations,
examinations, practical and laboratory works, etc. The final grade for the discipline as a percentage is
determined by the following formula:
T% =((TR1+TR2)/2)x0.6 +Ex 04
where: TR 1 - the percentage content of the assessment of the Ist admission rating; TR 2 - the
percentage content of the assessment of the 2nd admission rating; E - the percentage of the]
examination grade.
The current and two major controls (LC1 and LC2) take into account:
I. Activity of work in the audience, i.e., in the classes, which can be held in the form of case
studies, role-playing games, brainstorming, disputes, round tables;
2, Timeliness of written work;
3. Examinations, surveys, reports, essays, mini-tests, research work;
3. Group project, presentation;
Final control - passing an exam in a discipline that can pass in the form of comprehensive testing, oral
or written answer on tickets.
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COMPUTER VISION MODULE
1) Data mining- 5 ECTS

2) Machine learning- SECTS

3) Deep learning- SECTS

4) Introduction to computer vision- SECTS

5) Convolutional neural networks - SECTS
6)Computer-based object movement planning - SECTS

F.A. Hajivev, D. N. Shabdirov

Faculty of information technology

Faculty % of
participating
Information technologies 100

4,5, 6,7, 8 semester
russian, kazakh, english
30 credits

Matanalysis-1,2, Linear algebra, Discrete structures;

Differential equations, Matanalysis of a complex variable,

Physics-1, 2, Theoretical foundations of electrical

engineering-1,2,  Electronics and  digital design,

Information and communication technologies
ND.TE

ule descriptior
The exponential growth of data on the internet, the need for their processing and transmission for almost
all the needs of human activity pose many challenges to technologies and their optimal use. The coming age of
>G makes it possible to transler data in the most complex and voluminous formats at the required speed. These]
opportunities open up new horizons for hoth the industrial use of technologies and their operational
management "at a distance”. On the other hand, the concept of "smart cities, enterprises” is becoming a new|
level of understanding and implementation.
A new understanding of process automation is emerging, where, in fact, it is no longer people who are]
behind automation, but smart systems created by them.

The track is an introduction to the industrial use of IT, taking into account the emergence of new
philosophies of data collection, storage and transmission and optimal management of such processes. Bearing]
in mind the engineering orientation of the track, the use of various CAD systems for industrial design is
proposed.
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of industry both in the Republic of Kazakhstan (especially in the oil and gas, mining, energy sectors and not|
only) and far beyond,

Graduates of this direction are in high demand in the largest industrial companies in almost all spheres

Module a

determination of the compliance of university graduates with the requirements of the state general
education standard of education of the State Educational Institution of the Republic of Kazakhstan
3.08. and the qualification characteristics of this specialty;

(2 systematize, consolidate, expand theoretical and practical knowledge on the use of computer]
information technologies in the design of information processing systems;

I3 fo develop and improve the skills of independent work, to master the methodology of substantiating]
design solutions for building an information base, technology for collecting, processing and issuing
information, software design and conducting scientific research;

Il 4 [Systematize pattern recognition based on computer vision technology. Definition of methods that
endow a computer with the ability to "see" and extract information from what it sees

12 /

CC-71

Able to master computer information technologies, analyze the features of the Al
organization of system design.

CC-72

Able to identify the level of informatization of the object under consideration and to A2
determine the tasks of'its development to improve the efficiency of the object;

CC-73

To know how a computer "sees”, is able to master machine learning technologies and A3
analyze sets of data that allow you to identify features and combinations of features for
further identification of similar objects.

CC-74

Able to substantiate the relevance and significance of the solved problem of information A4
support of the design object in a given subject area;

13 Teaching methods
The overall learning results will be achieved through the following training activities:
1) classroom classes: lectures, seminars (practical) - are conducted taking into account innovative
teaching technologies, using the latest achievements of science, technology, information systems and
in an interactive form;
2) extracurricular activities: independent work of the student (IWS), including under the guidance of a
teacher (IWST), individual consultations;
14 Training methods and technologies : -
Methods and learning technologies used in the process of implementing the module:
1) student-centered learning based on a reflexive approach to learning from the learner;
2} competence-based learning;
3) role-playing games and educational discussions of various formats;
4) case studies;
5) project method. _ o
15 [Evaluation methods (evaluation criteria)

The final grade for the discipline includes an assessment of current performance and final
control (examination grade). The share of assessment of current performance is 60% in the final
assessment. Assessment of final control is 40% of the final assessment of knowledge in the discipline.
The assessment of current performance is made up of the average value of the scores of the 1st and
2nd tolerance rating (TR 1 and TR 2), each of which is rated at a maximum of 100 points. The current
monitoring of progress - a systematic check of the student’s educational achievements on each topic of
the academic discipline, conducted by the teacher conducting the training lesson, The current control
is carried out in the form of checking lecture notes, fulfilling tasks of self-regulatory organizations,
examinations, practical and [aboratory works, etc. The final grade for the discipline as a percentage 13
determined by the following formula:

T% = ((TR 1+ TR 2)/2) x 0.6 + E x 0.4

where: TR 1 - the percentage content of the assessment of the 1st admission rating; TR 2 - the
percentage content of the assessment of the 2nd admission rating; E - the percentage of the

examination grade.
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The current and two major controls (LC1 and LC2) take into account:
1. Activity of work in the audience, i.e., in the classes, which can be held in the form of case
studies, role-playing games, brainstorming, disputes, round tables;
2. Timeliness of written work;
3. Examinations, surveys, reports, essays, mini-tests, research work;
3. Group project, presentation;
Final control - passing an exam in a discipline that can pass in the form of comprehensive testing, oral
or written answer on tickets.

16
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NFOCOMMUNICATION SYSTEMS AND
NETWORKS MODULE

) Computer networks and architecture- SECTS

12) Introduction to signal theory- 5 ECTS

) Digital communication technologies - SECTS

14) Routing and switching - 5 ECTS

5) Wireless communication systems and the internet of
{things - SECTS

16)Security in telecommunication systems- SECTS

A. Hajivev, D. N. Shabdirov

{ Faculty of information technology

Faculty %of
participating
{Information technologies | 100

14, 5, 6, 7, 8 semester

irussian, kazakh, english

130) credits

{Matanalysis-1,2, Linear algebra, Discrete structures,
ifferential equations, Matanalysis of a complex variable,

Physics-1,

tengineering-1,2,
1 Information and
| Programming principles-1,2

2, Theoretical
Electronics

foundations

and digital
communication

of electrical
design,
technologies,

C
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The exponential growth of data on the internet, the need for their processing and transmission for almost
all the needs of human activity pose many challenges to technologies and their optimal use. The coming age of
5G makes it possible to transfer data in the most complex and voluminous formats at the required speed. These,
opportunities open up new horizons for both the industrial use of technologies and their operational
management "at a distance". On the other hand, the concept of "smart cities, enterprises" is becoming a new|
level of understanding and implementation.

A new understanding of process automation is emerging, where, in fact, it is no longer people who are]
behind antomation, but smart systems created by them.
The track is an introduction to the industrial use of IT, taking into aceount the emergence of new
philosophies of data collection, storage and transmission and optimal management of such processes. Bearing
in mind the engineering orientation of the track, the use of various CAD systems for industrial design is
proposed.
Graduates of this direction are in high demand in the largest industrial companies in almost all spheres
of industry both in the Republic of Kazakhstan (especially in the oil and gas, mining, energy sectors and nofj
only} and far beyonds Hedyrerasosom, AOGHIBAIOIEM, SHEPTETHUECKOM CEKTOPAX H HE TOJBKO), TAK M AANEKO]

Ba MPeAenamMH.

A1 [determination of the compliance of university graduates with the requirements of the state general
education standard of education of the State Educational Institution of the Republic of Kazakhstan
3.08. and the qualification characteristics of this specialty;

A2 [systematize, consolidate, expand theoretical and practical knowledge on the use of computen
information technologies in the design of information processing systems;

A3 o develop and improve the skills of independent work, to master the methodology of substantiating]
design solutions for building an information base, technology for collecting, processing and issuing
information, software design and conducting scientific research;

A 4 master the knowledge of fundamental sciences, programming languages and technologies, information
and communication technologies, modern means and communication systems.

CC-75 |Able to master computer information technologies, analyze the features of the organization Al
of system design.

CC-76 |Able to identify the level of informatization of the object under consideration and to A2
determine the tasks of its development to improve the efficiency of the object;
CC-77 |Able to master practical engineering skills in the development, design and operation of A3

communication systems for various purposes, the ability to conduct scientific research and
participate in the innovative development of the field of infocommunications.

CC-78 |Able to substantiate the relevance and significance of the solved problem of information A4
support of the design object in a given subject area;

13 Teaching methods

The overall learning results will be achieved through the following training activities:

1) classroom classes: lectures, seminars (practical) - are conducted taking into account innovative
teaching technologies, using the latest achievements of science, technology, information systems and
in an interactive form;

2) extracurricular activities: independent work of the student (IWS), including under the guidance of g
teacher (IWST), mdividual consultations;

14 [Training methods and technologies

Methods and learning technologies used in the process of Jmplementmg the module:

1) student-centered learning based on a reflexive approach to learning from the learner;
2) competence-based learning,

3) role-playing games and educational discussions of various formats;

4} case studies;

5} project method.

15 [Evaluation methods (evaluation criteria)

The final grade for the discipline includes an assessment of current performance and final
control (examination grade). The share of assessment of current performance is 60% in the final

assessment. Assessment of final control is 40% of the final assessment of knowledge in the discipline.
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The assessment of current performance is made up of the average value of the scores of the 1st and
2nd tolerance rating (TR 1 and TR 2), each of which is rated at a maximum of 100 points. The current
monitoring of progress - a systematic check of the student’s educational achievements on each topic of]
the academic discipline, conducted by the teacher conducting the training lesson. The current control
is carried out in the form of checking lecture notes, fulfilling tasks of self-regulatory organizations,
examinations, practical and laboratory works, etc. The final grade for the discipline as a percentage is
determined by the following formula: ‘

T%=((TR 1+ TR 2)/2)x 0.6 + E x 0.4

where: TR 1 - the percentage content of the assessment of the 1st admission rating; TR 2 - the
percentage content of the assessment of the 2nd admission rating; E - the percentage of the
examination grade.
The current and two major controls (LC1 and LC2) take into account:
1. Activity of work in the audience, i.e., in the classes, which can be held in the form of casel
studies, role-playing games, brainstorming, disputes, round tables;
2. Timeliness of written work;
3. Examinations, surveys, reports, essays, mini-tests, research work;
3. Group project, presentation;
Final control - passing an exam in a discipline that can pass in the form of comprehensive testing, oral
or written answer on tickets.
16 Literature
Main
1. TavenGaym, 3. Kommniorepasie cetn. / 3. Tanenfaym. — CI16.: ITurep, 2012, — 955¢,
2. Tyzosckuit A.@. Tpoexruposanue u paspaborka WEB-npunosxcenuii / Tysosckuii A.D. Yueb. nocobue
auist Gaxkanapgpuara; Hau. ncenen, Tomek. nonurexu. yu-1, 2016. — 218 ¢.
3. lluinos O.B. CospeMenHble TEXHONOTHH H TEXHWUCCKHE cpeicTa WH(opmaTHaanuy / luumos O.B.
Yuebnuk, M. HHOPA-M, 2017. - 460 c.
4. Komnbiorepunie cern: Yuebroe nocobue / A.B. KysuH. - 3-¢ usa., nepepab. u gon. - M.: ®opym: UHDPA-
M, 2011. - 192 c.: un.; 60x90 1/16. - (Ilpodeccronansroe opazosanne). (nepenner) ISBN 978-5-91134-

476-4(http://znanium.com/bogkread2.php?book=249563)

Additional

[. CToXacTHUECKHE METOAL H CPEACTBA 3ALUHTLI MHPOPMALHMH B KOMUBIOTEPHBIX CHCTEMAX U CETAX /
HMeanos M.A. u ap.; nox pen. Xykona W.1O. — M.:Kyauu-TIpece, 2009. — 510 ¢. (2 2x3)

2. Onudep, B. T'. KomnproTepHble ceTH: NPHHUMIBL, TEXHOJIOMHH, POTOKOAL © y4e6. nocodHe Aas BbicLu.
yueb. zaenennii / B. I'. Onudep, H. A. Onudep. — 3-e uzn. — CT16. : Turep, 2007. ~ 957 c. (25 5x3)

3. Kpuunos, A. C. Undopmaunonnsle cetd ; yue. nocobue / A. C. Kpsutos, E. B. Kpoitosa ; Capatos. roc.
TexH. yH-T. — Capatos, 2009. — 239 ¢.(25 sk3)

4. Morunes, A. B. Hudopmaruika : yue6, nocobue ana soicul. yued. sasenenuii / A. B. Morunes, H. Y. Taxk,
E. K. Xennep ; noa pen. E. K. Xennepa. — 6-e uza., crep. — M. : Akagemus, 2008. — 840 c. (7 ak3)

5. Tonopkos, C. C. KoMnBIOTEPHbIC CETH 18 NMPOABNHYTHIX Nonb3oBateneti [Dnexrponnsiii pecype] / C. C.
Tonopros. - M.: IMK Tlpecc, 2009. - 192 ¢. : un. - (Cepus «C kommsioTepom Ha Toil»), - [SBN 5-94074-
093-6

MODULE "LEVEL 3 (FREE ELECTIVE OR
MINOR)"

1) Optional discipline 1

2) Optional discipline 2

3) Optional discipline 3

4) Optional discipline 4

5) Optional discipline 5

6) Optional discipline 6

Faculty % of
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participating
100

5,6, 7, 8 semester
Russian, kazakh, english
20 credits

This module is a free choice of the student w1th1n whlch he can choose courses taught at other Faculties of the
university, at partner universities or companies. No connection with the OP is required in this case (a student
can take a piano course at the conservatory or an anthropology course on an online platform recognized by the
umver51ty) Level 3 can also be used to obtain Minor,

'Studymg the basic concepts of the course and mastering the basics of theory, methods of solving

A 1
practical problems, studying the applications of the basic concepts and methods of the course in
engineering.

A2 [The development of logical and algorithmic thinking, the ability to operate with physical models, the
use of mathematical and physical methods and techniques for solving applied problems.

A3 [Formation of a student's complex of knowledge, skills, scientific outlook and logical thinking so
necessary for a future engineer in the conditions of technological progress.

A4 To promote the development of students' creative thinking, skills of independent, cognitive activity.

CC-79

Able to master computer information technologies, analyze the features of the organization| Al
of system design,

CC-80

Able to identify the level of informatization of the object under consideration and to A2
determine the tasks of'its development to improve the efficiency of the object;

CC-81

Able to possess practical engineering skills in the development, design and operation of A3
communication systems for various purposes, the ability to conduct scientific research and
participate in the innovative development of the chosen trajectory.

CC-82

Able to substantiate the relevance and significance of the solved problem of information Ad
support of the design object in a given subject area;

13 Teaching methods: :
The overall learning results will be achieved through the fol!owmg trammg activities:
1} classroom classes: lectures, seminars (practical) - are conducted taking into account innovative
teaching technologies, using the latest achievements of science, technology, information systems and
in an interactive form;
2) extracurricular activities: independent work of the studont (IWS), including under the guidance of 4
teacher (IWST), individual consultations;
14 Training methods and technologies
Methods and learning technologies used in the process of 1mplementmg the module:
1) student-centered learning based on a reflexive approach to learning from the learner;
2) competence-based learning;
3) role-playing games and educational discussions of various formats;
) case studies;
5) project method.
15 [Evaluation methods (evaluation criteria)

The final grade for the discipline includes an assessment of current performance and ﬁnal
control (examination grade). The share of assessment of current performance is 60% in the final
assessment. Assessment of final control is 40% of the final assessment of knowledge in the discipline.
The assessment of current performance is made up of the average value of the scores of the st and
2nd tolerance rating (TR | and TR 2), each of which is rated at a maximum of 100 points. The current
monitoring of progress - a systematic check of the student’s educational achievements on each topic of
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the academic discipline, conducted by the teacher conducting the training lesson. The current control
is carried out in the form of checking lecture notes, fulfilling tasks of self-regulatory organizations,)
examinations, practical and laboratory works, etc. The final grade for the discipline as a percentage is
determined by the following formula:

T% =((TR 1+ TR 2)/2) x 0.6 + E x 0.4

where: TR 1 - the percentage content of the assessment of the 1st admission rating; TR 2 - the
percentage content of the assessment of the 2nd admission rating; E - the percentage of thel
examination grade.

The current and two major controls (LC1 and LC2) take into account:

1. Activity of work in the audience, i.e., in the classes, which can be held in the form of case
studies, role-playing games, brainstorming, disputes, round tables;

2. Timeliness of written work;

3. Examinations, surveys, reports, essays, mini-tests, research work;

3. Group project presentation
Final control - passing an exam in a discipline that can pass in the form of comprehensive testing, oral
or written answer on tickets.
16 Literature

According to the chosen subject

1} Industrial practice (6 credits)
2) Pre-graduate practice (8 credits)

F.A. Hajiyev, D. N. Shabdirov
Faculty of information technology

Faculty % of
participating
Information technologies 100

6, 8 semestersl
russian, kazakh, english
14 credits

Matanalysis-1,2, Linear algebra, Discrete structures,
Differential equations, Matanalysis of a complex variable,
Physics-1, 2, Theoretical foundations of electrical
Engineering-1,2, Electronics and digital design, Information
and communication technologies, Elements and devices of]
automation, Introduction to the theory of signals, Introduction
to linear and nonlinear control systems, Introduction to
m:crocontroliels and mic mcessor systems

The module includes the degree of professional readiness to perform a certain type of work through the
identification of common (key) professional competencies, through a value attitude to the chosen profession,
assessed through a system of individual educational achievements, including:

- academic achievements in terms of mastering training courses, subjects;

- qualification as a system of acquired competencies, i.e. readiness to implement the main types of]
professional activities in terms of mastering training courses, subjects and professional modules. Assessment
of graduates quahf' ications is carried out with the participation of employers.

Al Cl)OledeBaHPIS CHCTEeMaTHYeCkHX 3HaHMH 00 OCHOBHBIX YCTpONMCTBaX aBTOMATHKM YMpPaBNESHHA
HOpPMaNbHBIM PEKUMOM paboThl CHCTEM H TNPOTHBOABAPHIHOIO YpPABNICHWS HMKH W HaBBIKOB

npaxkTHueckoi paboTsl.
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A2 | popmupoBaHHe 3HAHMHA O COBPEMEHHBIX CPEACTBAaxX penieliHol 3alUMTHl M aBTOMATHKH KaK ob
OCHOBAHHBIX CPENCTBAX MOBLIUIGHAS HANEKHOCTH PalOThl CHCTEM B HOPMAILHBIX H aBapHHHBIX
peKHMax

A3 | pacumpenue NpoecCHOHANLHBIX 3HAHMH, MOMyYEHHBIX OOYUaIOWKMMM B MPOLIECCE obyuenHs,

AKTHYECKUX YMEHHH W HABBIKOB BEASHHS CaMOoCTOATeNbHOH paboThl

CC-83 |Able to master practical skills in .sétting up and testing automatic devices used in systems Al
CC-84 [knows the methods of solving professional problems, the use of modern technologies for A2

determining the parameters of system modes and assessing the effectiveness of control
actions in the system

CC-85 [knows the principles of construction and operation of the main types of relay protectionj A3
and automation devices
CC-86 |Able to master the skills in formulating the goals and objectives of the practice Ad
13 | Teaching methods

The overall Learning results of the internship will be achieved through the following training
activities:

1)Verbal: oral presentation (story, explanation, lecture), conversation, independent work]
teachingstudents with literature, written instruction;

2) Visual: demonstration of visual aids, independent observations of students, Industrial excursions;

3) Practical: exercises for performing techniques, operations, complex work, independent work

For the effective conduct of pre-graduate practice, individual consultations with the head of the
practice are actively used, collection of scientific literature on the subject of the assignment on pre-
graduate practice; discussion of materials of pre-graduate practice, demonstration of presentations on
the results of scientific research.

14 | Training methods and technologies S ‘
At the pre-graduate practice, research methods of teaching are actively used, related to the independent
replenishment of knowledge.

The overall Learning results will be achieved through the following training activities:
-summing up the exam results (after the last student's answer on the examination ticket, the
commission begins to discuss the results of the state exam in the conference room).
- announcement of the exam results to graduates,
Lpreparation of analysis based on the results;
-registration of protocols.
15 | Evaluation methods (evaluation criteria) .

A grade "A" (excellent) is given if the student during the complex exam has shown excellent
knowledge of all programmatic issues of the discipline, as well as on SRO topics, showed
independence in the study of theoretical and applied issues in the main program of the discipline being
studied.

Assessment "A-" (excellent) presupposes excellent knowledge of basic laws and processes, concepts,
the ability to generalize theoretical issues of the discipline.

The grade "B +" (good) is given if the student has shown good and excellent knowledge of the
discipline.

The grade "B" (good) is given if the student has shown good knowledge of issues that reveal the main|
content of a specific topic of the discipline.

The mark "B -" (good) is given to the student if he is well-versed in theoretical and applicd issues of
the discipline, both in the classroom and in the topics of [WS.

The mark "C +" (satisfactory) is given to the student in the event that he owns conceptual questions in
all types of classroom studies and self-regulatory organizations, can reveal the content of individual
modules of the discipline.

The mark "C" (satisfactory) is given to the student in the event that he is familiar with the questions of
a conceptual nature in all types of classroom studies and IWS, can reveal the content of individual
modules of the discipline.

The mark "C-" (satisfactory) is given to the student if the student knows only general concepts and can
bnly explain certain patterns and their understanding within the framework of a specific topic.

The mark "D +" (satisfactory) is given to the student if he knows only general concepts and can only]
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T explain certain patterns and their understanding within the framework of a particular topic.
The mark "D-" (satisfactory) is given to the student if he possesses the minimum amount off
knowledge.
- The mark "F" (unsatisfactory) is given when the student practically does not possess the minimum
theoretical and practical material.
The mark "FX" (unsatisfactory) is given when the theoretical content ot the course 1s partially]
mastered by the student, the necessary practical skills have not been formed, and most of the
classroom assignments provided for by the training program have not been completed.

Final control - passing a comprehensive exam on tickets orally.
16 Literature
3aron Pecnybnukn Kasaxcran «O6 obpazopanuuy ot 27 wons 2007 roga Ne 319111 3PK;
3akon PecriyOnuxu Kazaxcran «O TeXHHUECKOM perynupoBaHumy oT 9 Hoabpsa 2004 r. Ne 603-11 3PK;
Tunossle npaBuiia AeATENBEHOCTH OPraHH3alMH, pealusyOWKX 00paz0oBaTeIbHble MPOrPAMMEL BBICLIETO)
npodeccHoHanbHoro o0pa3zoBaHHA, YTBEpMIAEHHble nocraHoeneHueM [lIpasurensctea PecryGiunku
Kasaxcran ot 2 mapra 2005 r. Ne 195;
4. TOCO PK 5.04.019-2008 «T'ocynapcrBennsiii obueobsazatenshblii cranaapt obpazosadus Pecrny6nuki
Kasaxcran. Beiciuee O6pazosanue. bakanaspuar. OCHOBHBIE TONOKEHHA», YTBEPIKACHHBIA NpHKa3OM
MuHuctpa obpazosanus U Hayky PecnyOnuky Kasaxcran or 23 ausaps 2008 r. Ne 26.;
5. «lIpaBusia npoBeaeHHA TEKYLIEro KOHTPONSA YCHEBRGMOCTH, NPOMEXKYTOUMHONH M HTOroBO# aTrecTaluy
obyyarolLHuXcay, YTBEPH/ICHHBIH npukasom MuHucTpa ofpaszosanuns u Hayku PecnyGnuku Kasaxcrau om
18 mapta 2008r. Ne 125;
0. «[IpaBuna opraHuzaiM y4eGHOrO Tpolecca MO KPSAWTHOH TeXHONOrHu O0y4eHHs», YTBEPIKIEHHBIE
npukasom Munucrpa obpazoBaxus U Haykd Pecny6iuku Kazaxcra or 22 nosGpsa 2007 r. Ne 566.

r
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MODULE OF FINAL CERTIFICATION
1) NZD Writing and defending a thesis (project) or
preparing and passing a comprehensive exam

Kodanova Sh.K., Iskakova S.SH.

Faculty of information technology

) Faculty % of
' participating
L3 Information technologies 100
8 semester
russian, kazakh, english

12 credits

Theoretical foundations of electrical engineering-1,2,
Electronics and digital design, Information and
communication technologies, Elements and devices of
automation, Introduction to the theory of signals,
Introduction to linear and nonlinear control systems,
Introduction to microcontrollers and microprocessor
systems, Elective disciplines-1-6

dule descriptio

The module includes the degree of professional readiness to perform a certain type of work
through the identification of common (key) professional competencics, through a value attitude to the
chosen profession, assessed through a system of individual educational achievements, including:

- academic achievements in terms of mastering training courses, subjects;

- qualification as a system of acquired competencies, i.e, readiness to implement the main types of
: professional activity in terms of mastering training courses, subjects and professional modules. The
= assessment of graduates’ qualifications is carried out with the participation of employers.

- work with professionally-oriented information (provides graduates with readiness to
independently search, analyze and create the necessary information);
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- organization of professional communications (provides graduates with readiness for constructive

interaction in social and professional relations);

- solving professional problems (provides graduates with readiness to change the conditions of

professional activity and society);

- designing a professional career (provides graduates with readiness for socio-professional

adaptation in the profession and society);

- implementation of social and professional self-development (provides graduates with readiness
for self-development and self-realization as a citizen and professional), Assessment of the level of
development of general (key) competencies is ensured by the adequacy of the content, technologies and
forms of the state final certification.

Al determination of the compliance of university graduates with the requirements of the state general
education standard of education of the State Educational Institution of the Republic of Kazakhstan
3.08. and the qualification characteristics of this specialty;

A2 [systematize, consolidate, expand theoretical and practical knowledge on the use of computer
information technologies in the design of information processing systems;

A3 o develop and improve the skills of independent work, to master the methodology of substantiating
design solutions for building an information base, technology for collecting, processing and issuing
information, designing software and conducting scientific research;

A 4 o determine the level of readiness of students for independent activity in the conditions of modern
production, the progress of computer technology and information technology, a high degree of
informatization of society.

A 5 [substantiation of the relevance and significance of the solved problem of information support of the
de51gn object in a given sub_]ect area;

d objectives of the diploma design;

Able to master computer information technologies, analyze the features of thel
organization system design.
CC-88 | Able to identify the level of informatization of the object under consideration and tof, A2
determine the tasks of its development to improve the efficiency of the object;
CC-89 | To know the exact wording of the topic, goals and objectives of the diploma design; A3
Knows the pre-project survey of the object, including the collection of initial
information about its activities, analysis of the data obtained with an assessment of the
effectiveness of production and financial activities;

CC-90 | Able to substantiate the relevance and significance of the solved problem of information Ad
support of the design object in a given subject area;

13 | Teaching methods
The overall Learning results of the internship will be achleved through the foilowmg training|
activities;
1)Verbal: oral presentation (story, explanation, lecture), conversation, independent work
teachingstudents with literature, written instruction;

2) Visual: demonstration of visual aids, independent observations of students, Industrial excursions;
3) Practical: exercises for performing techniques, operations, complex work, independent work

tor the effective conduct ot pre-graduate practice, individual consultations with the head of the
practice are actively used, collection of scientific literature on the subject of the assignment on pre-
graduate practice; discussion of materials of pre-graduate practice, demonstration of presentations on
the results of scientific research,

14 | Training methods and technologies

At the pre-graduate practice, research methods of teaching are actively used, related to the independent]
replenishment of knowledge.

The overall Learning results will be achieved through the following training activities:
-summing up the exam results (after the last student's answer on the examination ticket, the
commission begins to discuss the results of the state exam in the conference room).
- announcement of the exam results to graduates,

-preparation of analysis based on the results;

-registration of protocols.
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15 | Evaluation methods (evaluation criteria)

A grade "A" (excellent) is given if the student durlng the complex exam has shown excellent
knowledge of all programmatic issues of the discipline, as well as on SRO topics, showed
independence in the study of theoretical and applied issues in the main program of the discipline being]
studied.
Assessment "A-" (excellent) presupposes excellent knowledge of basic laws and processes, concepts,
the ability to generalize theoretical issues of the discipline.
The grade "B +" (good) is given if the student has shown good and excellent knowledge of the
discipline.
The grade "B" (good) is given if the student has shown good knowledge of issues that reveal the main
content of a specific topic of the discipline.
[The mark "B -" (good) is given to the student if he is well-versed in theoretical and applied issues of]
the discipline, both in the classroom and in the topics of IWS.
[The mark "C +" (satisfactory) is given to the student in the event that he owns conceptual questions in
all types of classroom studies and self-regulatory organizations, can reveal the content of individual
modules of the discipline.
The mark "C" (satisfactory) is given to the student in the event that he is familiar with the questions of]
a conceptual nature in all types of classroom studies and IWS, can reveal the content of individual
modules of the discipline,
The mark "C-" (satisfactory) is given to the student if the student knows only general concepts and can|
only explain certain patterns and their understanding within the framework of a specific topic.
The mark "D +" (satisfactory) is given to the student if he knows only general concepts and can only]
explain certain patterns and their understanding within the framework of a particular topic.
The mark "D-" (satisfactory) is given to the student if he possesses the minimum amount of]
knowledge.

[The mark "F" (unsatisfactory) is given when the student practically does not possess the minimum
theoretical and practical material.

The mark "FX" (unsatisfactory) is given when the theoretical content of the course is partially]
mastered by the student, the necessary practical skills have not been formed, and most of the
classroom assignments provided for by the training program have not been completed.
Final control - passmg a comprehensive exam on tickets orally.

[Literature

) [N ek [t

3akon Pecnybauxu Kazaxcran «06 obpaszoBarumn» ot 27 urons 2007 roga Ne 319-111 3PK;

3akon Pecnybanku Kazaxeran «O Texuuaeckom perynupoBaHuny oT 9 Hoabpa 2004 r. No 603-11 3PK;;
Turnosble NpaBuIa ASATENLHOCTH Opranusauuil, peanuzylomux obpazoBaTensiibie MPOrpaMMbl BLICIIETO
npoeccHoHansHoro ofpasoBaHud, yTrBepKAeHHble nocraHosneHueMm Ilpaeurenscrsa  PecryOmukn
Kazaxcran ot 2 mapta 2005 r. Ne 195;

['OCO PK 5.04.019-2008 «I"ocynapcTeeHHblii 06uieoba3aTenbHbIi cranpapT obpazopanus Pecrnybnuxu
Kaszaxcran. Briciuee OOpasopanue. bakanaspuar. OCHOBHbIE TONOMKEHUS», YTBEPIKASHHbIH MPHKAZ0M
MunvcTpa obpasosaHnd U Hayku PecnyOnuku Kazaxcraun ot 23 susaps 2008 r. No 26.;

«IlpaBuna mpOBEHNEHHS TEKYLIEro KOHTPOJS YCMEeBAEMOCTH, NMPOMEXYTOUHOM W UTOrOBOM aTTecraliy
obyuatoumxesa», yTeepacaenisdi npukazom Munucrpa obpasosaius u nayxu PecnyGauxy Kaszaxcran o7
18 mapta 2008r. Ne 125;

«[IpaBuna opraHuzauuy yuebHOro mpouecca MO KPSIMTHOH TeXHONOrnd oByueHHs», YTBEep:iAeHHbIe
npukazoM Munucrtpa obpaszosanns U vayks PecnyOnuku Kazaxcrad ot 22 HostOpa 2007 r. Ne 566.
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6. INFORMATION ABOUT DISCIPLINES

No.

Name of the discipline

Brief description of the discipline
(30-50 words)

Numbe
rof
credits

RO

Cycle of general education disciplines

University Component/Elective Component

Fundamentals of law
and anti-corruption ac-
tivitiey

The course studies the concepts of the state,
law, as well as the basics ol the constitulional
law of the Republic of Kazakhstan. Law en-
forcement agencies and the court. Public ad-
ministration. Fundamentals of administrative
faw. Fundamentals of civil and family law,
Fundamentals of financial law. Labor law
and social security law. Legal framework,
principles, national strategy, organizational
framework, criminal law and criminal proce-
dure means of combating corruption by law
enforcement agencies. Anti-corruption con-
sciousness and culture: content, role and
functions. National foundations of anti-
corruption culture. Public control as a
mechanism for combating corruption.

Leadership

The content of the discipline characterizes
the theoretical aspects of leadership and mo-
tivation. Reveals the roles of a leader in a
modern company. The power and influence
of a leader. Leader concept. Particular atten-
tion is paid to the issues of professionalism
and personal qualities of the leader. As a re-
sult, students acquire team building and lead-
ership skills.

Environmental Science

and Society

The course is aimed at the formation of rep-
resentations of the inseparable unity of all
components of the environment. Analysis
and forecast of the state of the environment
in connection with the anthropogenic load.
Training in providing measures and methods
of safety, maintaining health in the process of
life and in the event of an emergency of a
man-made and natural nature.

Legal basis of profes-
sional activity

Financial law, as an academic discipline,
makes it possible to study the regulatory po-
tential of financial law as a branch of law that
“serves” economic relations of a competitive
type; to consider the current legal aspects of
finance, the principles, methods and forms of
state regulation of finance, the functioning of
finance and various factors influencing the
financial system in a competitive economy is
the goal of disclosing the content of financial
law.

RO1

Cycle of basic disciplines
University component

Mathematical analysis 1

The course begins with an examination of the
most important concept of continuous math-
ematics - from the limit. The understanding
of the limit is fundamental in all continuous
and "infinite" mathematics; all differential
and integral calculus of functions of one var-

RO 3




P

iable is based on it, which is essentially the
content of the course. Following the limit, the
student studies the theory of differential and
integral calculus of functions of one variable
with numerous applications in various fields
of knowledge.

(8}

Mathematical Analysis
2

The course is a continuation of the course
Mathematical Analysis 1. A third of the
course is devoted to the study of sequences
and series, and in fact it is a continuation of
work with functions of one variable. The stu-
dent acquires skills in constructing new func-
tions using the concept of a series and studies
their smoothness and integrability. The re-
maining two thirds of the course are devoted
to the development of the principles of dif-
ferential and integral calculus of functions of
many variables, starting with the concept of a
limit and ending with applications of the the-
ory to solving optimization problems.

Discrete Structures

The Discrete Structures (Discrete Mathemat-
ics) course is a fundamental course in math-
ematics education for any IT student. The
main topics of the course: introduction fo set
theory and construction of set algebra: Alge-
bra of logics and algebra of circuits, general
Boolean algebra, mathematical induction,
combinatorics, introduction to graph theory,
theory of languages and automata.

RO3

Linear algebra

The course of Linear Algebra, together with
the courses of Mathematical Analysis and
Discrete Structures, forms the necessary
mathematical foundation in the education of
an IT student, and even wider than any tech-
nical program (specialty). The standard top-
ics of the course are vectors and operations
on them, Matrix calculus. Systems of linear
equations. Introduction to the general theory
of vector spaces and linear mappings. At the
end of the course, a number of applications
of linear algebra in economics, computer
graphics, and machine learning are offered.

RO 3

Differential Equations

Mathematical analysis
of a complex variable

Since any mathematical model of physical,
biological, sociological and other processes
considered in time is described, as a rule, by
differential equations, the role of the course
as a research tool becomes obvious.

The course includes such topics as theorems
on the existence and uniqueness of a solution
to a differential equation, methods for solv-
ing certain classes of differential equations,
the Laplace method, using Matlab to obtain
approximate ones, elements of stability theo-
ry, equations.

RO 3

The course is one of the core mathematics
courses in engineering programs. Complex
analysis methods are used to study topics in
the field of theoretical foundations of electri-
cal engineering, signal theory, electronics,

RO3

b




etc. The course includes the study of differ-
ential and integral calculus of functions of a
complex variable, analytical functions, series,
residue theory, Laplace transform, ete.

Statistics

The course of statistics (or in some programs
is called the course of probability theory and
statistics) is one of the fundamental courses
in any university education in any program,
including humanities programs. The first half
of the course is devoted to an elementary in-
troduction to the fundamentals of probability
theory. The second half discusses the main
tools for statistical data processing and the
use of wvarious tests: t-Test, F-test, s-
Signature, etc. in statistical models. The
course is one of the fundamental and has nu-
merous applications, in particular, in machine
fearning.

RO3

Physics |

The Physics | course is practically the main
course in the block of courses in the natural
sciences. The purpose of the course is to pre-
sent the main topics of general physics at the
university level, that is, using the tools of dif-
ferential and integral calculus - this is its
main difference from the school course of
physics, which is physics "on average".
Through the prism of mathematical analysis,
the student masters the chapters of mechanics
(kinematics and dynamics), studies the basic
principles of thermodynamics, the theory of
electricity and magnetism, which will be
used in subsequent courses in electronics,
signal theory and many others.

RO |

10

Physics 2

The course is a continuation of the Physics 1
course and is a presentation of the properties
of waves and oscillations, topics from optics
and quantum mechanics using methods of
mathematical analysis. The course is of inter-
est not only as one of the main courses of the
block of natural sciences, but also because of
the creation in the near future of a new gen-
eration of technology (quantum computers).

RO 1

11

Programming Principles
1

The course teaches students programming
based on the Python language. The course
begins with an introduction to the basics of
procedural-oriented programming. The basic
structures of the language are introduced.
The student learns how to use Python librar-
ies for programming tasks from a wide varie-
ty of fields. The use of Python in machine
learning is demonstrated as motivating ex-
amples.

RO5

Programming Principles
Il

The course introduces the student to the ba-
sics of the C ++ language, which is today the
fundamental language of object-oriented pro-
gramming. The course examines the lexemes
of the language, constants, data types, lan-
guage expressions and instructions used in
the language; local and global variables and

RO S5

2




memory allocation; file classification and
function libraries for accessing files, ete,

Ethics, the art of com-
murnication and entre-
preneurship - a dialogue
plattorm

The course includes weekly meetings with
well-known representatives of the business
world, statesmen, representatives of culture
and science. The purpose ot the course 15 to
expand the horizons of the graduate, to pro-
vide him with the opportunity to link together
ideas about the modern economy and social
relations. At the end of the course, the stu-
dent submits a report-questionnaire based on
the results of at least 12 meetings and his un-
derstanding of a successful member of socie-
1y, ready to make responsible decisions.

RO 1

14

Theoretical foundations
of electrical engineering
|

This course covers the following
topics:Linear electrical circuits of direct
current.Basic definitions of linear and non-
linear electrical circuits. Voltage across the
circuit.  Kirchhoff's laws. Drawing up
equations for calculating currents using
Kirchhoff's laws. The principle of imposition
and the method of imposition. Input and
mutual  conductivities, input impedance.
Linear relations in electrical circuits. Two
node method. Convert star to triangle and
triangle  fo  star.Equivalent  Generator
Method.Energy transfer fromactive two-
terminal load.Mean and effective values of
harmonic functions.

RO 1,RO2

15

Theoretical foundations

of electrical engineering
2

This course covers the following topics:
Determination of the coefficients of the
quadripole.  Methods  for  connecting
quadripoles. Characteristic parameters of a
symmetrical quadripole. Basic concepts and
definitions of electrical filters. Symmetric re-
active filters. Differential equations of a
chain with distributed parameters. Transient
processes in a line with distributed parame-
ters.

Theory of nonlinear circuits. Nonlinear DC
circuits. Nonlinear magnetic circuits of con-
stant flux. Basic concepts and laws of the
magnetic circuit. Core transformer and its
equivalent circuit. Electric field laws in inte-
gral and differential forms. Methods for cal-
culating direct current electric fields. Varia-
ble clectromagnetic field, Maxwells bagic
equations and their physical meaning. The
Umov-Poynting theorem for the
electromagnetic field.

ROI,RO2

16

Electronics and digital
design

The course is designed for students to master
basic knowledge and skills in the ficld of
electronics and circuitry of analog, digital
and microprocessor devices. Includes topics:
number systems, logic elements, algebra of
fogic, combinational circuits, memory ele-
ments, serial circuits, logic element structures
at the transistor level, programmable logic,
microcomputer, conversion.

RO2,RO3




[

e

Elements and devices of
automation

The concept and classification of automation
elements. Functional nodes based on inte-
grated amplifiers; with resistive connections,
with frequency-dependent feedback; with
non-linear elements in input and output cir-
cuits and feedbacks. Functional converters
based on operational amplifiers. Hydraulic
and pnenmatic actuators. Matching, setfing
and comparing elements. Phase detector.
DAC and ADC. Measurement of non-electric
quantities. Resistance sensors. Inductive and
capacitive sensors. Light flux meters, pres-
sure meters, liquid level meters, torque me-
ters. Industrial series of logic elements, de-
sign features and performance characteristics
of integrated circuits. Adder. Counters.
Registers,

RO2, RO 3

18

Introduction to Signal
Theory

The course provides methods for the analyti-
cal description of regular and random oscilla-
tions, the impact of these oscillations on line-
ar devices with constant and variable parame-
ters and on non-linear elements is considered.
The generalized autocorrelation functions of
signals, the description of circuits using the
methods of graph theory and the matrix
method for compiling equations of complex
circuits, and the theory of synthesis are con-
sidered.

ROL,ROG6

Cycle of major disciplines
Selectable Component

19

Robot design

This course introduces the concept of param-
eterization in robotics. Basic information
about the design of robots and robotic sys-
tems. Principles of designing robots. Com-
puter-aided design systems. Modeling and
analysis of robots. Development of a mathe-
matical description of the robot. Using the
solidworks package to develop a 3D robot
model. Synthesis of controls based on simpli-
fied models of robots. Implementation of the
stages of designing a robotic system

Machine learning

Types of machine learning tasks Subject and
tasks of machine learning and data analysis.
Metric classifiers General view of the metric
classifier. Algorithm K nearest neighbors.
Algorithms for selecting standards. Cluster-
ing algorithms Clustering algorithms with a
fixed number of clusters. Density clustering
algorithms. Hierarchical clustering. Linear
classifiers  Perceptron and  separating
hyperplane. Tiansition (0 a  higher-
dimensicnal space. Support vector machine.
Linear regression. Polynomial regression.
Bias and dispersion. Ridge regression.

RO2,RO6,
RO9

ROS, ROY,
RO10

20

Robotics in production

Content: The basis of automated production
systems, especially flexible production. In-
dustrial robots, including sensors and sensor
systems. Mechanical design, drive, accuracy

RO2,RO6




and repeatability of industrial robots. Use of
industrial robots. Design of industrial robots.
Software programming tools for off-grid
simulation of industrial robots. Integrated
into the production system.

Robotization of opera-
tions in industy

Contents: The main activities of the robot
confrol system, robot production control and
quality control. This counrse eovers the basie
manufacturing operations that can bhe auto-
mated using industrial robots. The functions
and characteristics of various components of
industrial robots are considered.

ROZ.RO6,RO
9

21

Robot control with PLC

This course focuses on industrial robot soft-
ware for small controllers using the IEC
61131-3 standard programming language.
The elements of a building automation sys-
tem using robotic arms and standard control
procedures are considered. The topics of cre-
ating a safety chain in robot control and its
implementation in software are discussed.

Introduction to Industri-
al IC Design

The purpose of this discipline is to study
modern methods for designing and calculat-
ing industrial microcircuits by solving design
problems. The equipment and components of
electrical equipment, microelectronics and
calculation methods for designing connecting
circuits are considered.

ROS5,RO9

ROS,RO10

22

Operating systems and
security issues

Statistical analysis of threats to available op-
erating systems; security models of major
operating systems; management of AAA,
systog, SQLSERVER; access control meth-
ods (SACL/DACL); configuration of the
built-in protection systems of the operating
system; improving security testing, installing
cloud computing tools and platforms; princi-
ples of organization and software in the oper-
ating system.

Real time operating
systems

Students will be able to: understand the de-
sign and operation of technical equipment
and the principles of factory automation and
software; design and operation of automated
software systems; develop skills in the use of
computer control systems: add Codesys to
analyze, design, replicate and implement
production systems in real time.

ROL,RO3,

RO4,R0O9

Mobile development
based on 108

The iOS App Development course covers all
the core topics needed o create and publish
apps and will equip students with the skills
they need to build great apps on their own us-
ing tools, SDKs, and the latest feature sets.
This course covers the following topics: basic
knowledge of the comdination language, the
basic Cocoa Touch system, creating user in-
terviews for iPhone and iPad, creating and
using tabs, using basic data, table view, ani-
mation, hardware, iAd advertising, in-app
purchases

RO1,RO3,
RO10

Digital communication
technologies

A digital communication system is a system
that fransmits sources {audio, video, data,

RO6,RO7




o

etc.). I'rom one place tc another, first con-
verts them to a bitstream, and then converts
them to a font that can be transferred over
channels (wired, wireless, storage, NC). Typ-
ically, digital streams are used as an interface
between sources and channels, regardless of
what type of sources and channels are in-
volved. This course describes the structural
characteristics of digital communication sys-
tems. We have explained that the mathemati-
cal principle of the decay system is different
from the terminal code when developing the
source code. In each element, we show the
code and some of the most widely used algo-
rithms for converting time series waves to
bits and vice versa. We inireduced in detail
the basics of information theory,

24

Engineering graphics on
AutoCad

This course provides an introduction to 2D
Computer Graphics and 3D Graphics using
Autocad. This knowledge relates to the im-
plementation of technical drawings such as
automotive design, electrical design, struc-
tural design, process design, and so on.
Looking for a CAD) Design Engineer.

RO2,R0O9

Introduction to
Computer Vision

This course focuses on providing useful in-
formation from an image using basic com-
puter vision algorithms such as object detec-
tion, motion measurement, and monitoring.
At the end of this course, students will be
better prepared for the next part of the cours-
es such as advanced study, neuroscience,
communications, and so on.

RO5,RO9

25

Routing and switching

Basic knowledge of the TCP/IP protocol lay-
er. Basic principles of the Open Shortest Path
Oriented Protocol (OSPF) and its implemen-
tation in routers. Implementation of Ethernet
technology and propagation tree, VLAN,
storage, technology and switch. Network se-
curity of technology and its implementation
in control and switching devices. Basic
WIRELESS technologies and processes, as
well as the implementation of the Wi-Fi net-
work. Basic network management principles
such as SNMP. Fundamentals of WAN pro-
tocols such as PPP) and router implementa-
tion. Basic knowledge of Ipv6, basic princi-
ples and implementation of Iempv6é and
Dhepv6.9. SDN, the basic principles of this
implementation and IT solutions. The basic
principles of software are designed for auto-
mation.

RO5,RO8

Server engineering: set-
ting up and configuring
servers

This scetion focuses on Honeywell Experion
PKS distribution control systems, including
system design, server configuration, connect-
ing Experion PKS to OPCs and Honeywell
TPS servers, and using Experion PKS data in
other applications.

RO5,RO6

26

Security of VEB and
mobile applications

Web application threat vector, OWASP
security audit and

RO8




OWASP2010/2013/2017RC2 core
requirements, identifying and resolving
defects in current web platforms, and
supporting mobile applications.

Security in
telecommunication
systems

Cyber Security Man-
agement: Enterprise,
Country and Interna-
tional.

Course content: Safety information and safe-
ty overview. Operating system and host secu-
rity. Fundamentals of network security., Use
of encryption and decryption. Security of op-
eration and analysis.

It covers the organization and management of
information security services, legal aspects of
information security, national and interna-
tional data security standards, security poli-
cies and procedures,

ROS§

RO8,RO10

Cloud Application
Development

it covers DevOps in the cloud business cases
that can be delivered, tested, integrated, and
distributed to organizations of all sizes. In
this course, you'll learn how to set up a
DevOps process in the cloud and learn more
about DevOps solutions offered by Amazon
Web Services, Microsoft Azure, and more.

RO S5 RO6

28

SCADA systems and
industrial networks

This course will introduce you to a decentral-
ized SCADA control system. SCADA system
architecture, SCADA and software vendors,
SCADA system security, SCADA manager
and work center, HMI and remote control,
weaknesses, backup, SCADA disaster recov-
ery management, real-time monitoring, n.c.

Wireless communication
systems and the Internet
of things

Another set of topics is the use of wireless
technologies as the main tools of the Internet
of Things.

Course content: A brief description of the
wireless network. The basis of WLAN tech-
nology. WLAN example. Introduction to Wi-
Fi technology and products How a wireless
network works. Check your wireless access.
Setting up access to a wireless network.
Solve the wireless network problem. WiFi
antenna. Browse wireless network locations.
Another set of topics is the use of wireless
technologies as the main tool of the Internet
of things.

Cycle of major disciplines
University component

RO4,RO7

RO3,RO6

29

Introduction to Linear
and Nonlinear Control
Systems

Students learn how to implement a flexible
system using standard options, transfer func-
tions, responses 1o repetitions, etc. Analysis
and integration of a feedback management
system using Laplace correction methods,
frequent responses, etc. Use matlab to ana-
lyze, design, replicate and implement closed
systems in real time, get 1esults from the cre-
ation of nonlinear control systems using
MATLAB and special methods; perform cal-
culations to analyze the stability of non-linear
systems and initialize controllers according
to system quality requirements.

ROZ,RO3

Automation of standard
technological processes

Course Content: An introduction to automa-
tion system design issues, operating princi-

RO4,RO9




ples and strategies, key system functions,
large operational challenges, labor standards,
and automated performance,

Introduction to micro-
controllers and micro-
processor systems

The course will focus on the key features and
performance parameters of microprocessors,
as well as small software controls for use in
robotic applications. Advantages and disad-
vantages of SMP and MMP systems. Multi-
cell data processing system, for example,
students learn the basics of small-scale con-
trol as well as complex programming. We
work on real industrial facilities. Grafcet lan-
guage; GEM; SFC structure; performance
barrier language (FBD); SFC to FBD conver-
sion

RO2,RO5

Theoretical mechanics

This course provides an introduction to 2D
Computer Graphics and 3D Graphics using
Autocad.

This knowledge relates to the implementation
of technical drawings such as automnotive de-
sign, electrical design, structural design, pro-
cess design, and so on. Looking for a CAD
Design Engineer.

RO2,RO7




7. MATRIX OF CORRELATION
oflearning results for the educational program as a whole with the formed competencies (learning

results of the components)
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9. ADMINISTRATION SHEET OF EP
EXPERTS:

Full name Position Signature and date

The educational program is considered and recommended for approval at the meetings of:

Council of the Faculty of information technology
protocol Ne 7 A A 2 4 2047 y.

Chair of the faculty Council c.t.s.. Iskakova S.Sh.
(signature) (D.H.O)

Educational-methodical council of the university
protocol Ne S5 wed G D% 20‘2/}'.

Chairman of the EMC of the university PhD Kumalakov B.A.

{(signature) {name}
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