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1 Fundamentals of Mathematical and Natural science Disciplines
1.1 Mathematics, Science and Philosophy

Module designation

Higher mathematics

Courses included in the module

Mathematics |, Mathematics 11

Semester(s) in which the module is taught

1,2

Person responsible for the module

ShomanovaR. E., BerguzinovaT. M.

Language

Russian, Kazakh

Relation to curriculum

EP - Automation and control
Compulsory component

Type of teaching, contact hours

Full-time

Lectures - 30 hours (up to 60 students)
Practical classes — 52,5 hours (up to 30
students)

Self-study — 187,5 hours

Workload

Total: 270 hours

Credit points

9 ECTS

Requirements according to the examination
procedure

SO PSU8.01.2-09 "Monitoring and evaluation
of educational achievements of students"

Recommended prerequisites

Knowledge of all sections of the mathematics of
the school course.

Module objectives/intended learning
outcomes

Knowledge:

- actions with different values and evaluation of
their order;

approximate methods of solving functions and
definite integrals;

- basic methods of solution applied problems
related to the specialty; action with different
values and evaluation of their order;
approximate methods of solving functionsand
definite integrals;

- approximate methods of problem analysis and
control of the correctness of solutions;

- approximate methods of problem analysis and
control of the correctness of solutions.

Skills:

-to independently understand the mathematical
apparatus contained in the special literature;

- to choose the research method and bring the
solution of problems to a practically acceptable
result;

- touse computer technologies, tables and
reference books.

- to build mathematical models using the
apparatus of mathematical analysis

- to set mathematical tasks for models of this
process

- to select suitable mathematical methods and
algorithms for solving the problem

- on the basis of the mathematical analysis
carried out, develop practical recommendations.
Competencies: the ability to perform




mathematical calculations; formulate a
mathematical task.

Content

Determinants. Matrices.

Systems of linear algebraic equations.

Vectors. Scalar, vector and mixed products of
vectors.

Linear geometric objects.

Introduction to mathematical analysis.

The notion of set. Elements and symbols of
mathematical logic. Number sequences and
their limits.

Limit of a function at a point. Continuity of
function. The derivative of a function of the first
and higher orders.

Investigation of function. Integral calculus.
Functions of several variables. Partial
derivatives and complete differentials of higher
orders. Implicit functions.

Double integrals and their calculation.
Curvilinear integrals of I and Il genera, and
their applications.

Numerical series. Signs of convergence of
numerical series and the study of series on
convergence. Functional and power series.
Expansion of functions in power series. Fourier
series.

Integration of equations. Differential equations
of higher orders.

Elements of probability theory and
mathematical statistics.

Complex numbers and actions over them.
Functions of a complex variable

Integration and differentiation of functions of a
complex variable. The Taylor and Laurent
series.

Operational calculus. Laplace transforms and
their properties.

Elements of the theory of probability. Random
variables, their distribution laws and numerical
characteristics.

Elements of mathematical statistics. Consent
criteria. Elements of correlation.

Exam

Media employed

Electronic textbooks on mathematics, the use of
a package of electronic programs.

Reading list

1. Kynpssues JI.JI. Kypc marematmueckoro
anammza. T. 1,2.M.: Beiciias mkoma, 1981.

2. Tlox pemakmmeit PsOymko A.Il.. COopHuk
WHIUBUAYAIBHBIX 33JlaHUil M0 MaTeMaTHKe
q.1,2.Munck.: Beicias mkona, 2001.

3. Ilumaues B.C. Bricmras
mateMaTtukaM.:Breicmas mkona, 1999.




4. Huxonbckuit C.M. Kypc mar. Ananuza.M.:
Hayxka,1990.

Module designation:

Information Processing and Analysis

Courses of academic disciplines within the
module

Informatics

Semester(s) in which the module is taught

1

Person responsible for the module

Krivoruchko V. A., Tokkozhina M. A.

Language

Russian, Kazakh

Relation to curriculum

EP— Automation and Control
Compulsory component

Type of teaching, contact hours

Full-time

Lectures - 15 hours (up to 60 students)

Practical classes - 22.5 hours (up to 30 students)
Laboratory classes - 7,5 hours (up to 15
students)

Self-study - 105 hours

Workload

total: 150 hours

Credits / credit points

5 ECTS

Requirements according to the
examinationination procedure

SO PSU 8.01.2-09 "Monitoring and evaluation
of educational achievements of students"

Recommended prerequisites

Mathematics

Module objectives/intended learning
outcomes

Knowledge:

classification of high-level language operators,
standard modules, dynamic data structures,
software design techniques, methods for
debugging and testing programs;

Skills: to develop structural schemes of various
algorithms, to organize data structures, to
correctly choose methods of solving problems;
develop programs using language tools, write
programs in a good style.

Competencies: in the field of information
processing and management with the use of
computer facilities.

Content

The concept of PC software. Methods of
automation of programming. Algorithmic
languages and requirements to them. The
concepts of procedural-oriented languages and
object-oriented programming. Dialogue means
of communication of users with the computer.
Integrated programming systems.

Definition of the algorithm. Methods of
describing algorithms. Rules for the design of
flowcharts of algorithms. Varieties of structures
of algorithms. Organization of algorithms of
cyclic structure. Classification of productions of
technical problems. Typical components:
analysis, synthesis, decision-making.
Programming in the basic procedural-oriented
algorithmic language. The alphabet of language.
Rules for recording the main language objects.




Classification of operators of algorithmic
language. Structure of the program. User
subroutines, their classification. Programming
with external storage media and dynamic
memory. Using the graphical capabilities of the
language. Creating objects and using them.
Perspectives of development of languages and
technology of programming.

Forms of final control

Exam

Media employed

software package.

Reading list

1 Hassinos B.I'. IIporpammupoBaHue u OCHOBBI
anroputMuzanuu. — M.: Beicias mkosna, 2003.
2 Kepuuran b. Ilnonnep ®. DnemeHThHl cTUIA
nporpamMmmupoBanus. — M.:Paguo u cBs3b, 1984.
3 Xsto3 JK.,, Muurom J[x. CrpyKTypHbII
NoAX0A K  IporpaMmupoBaHuto. -  M.:
W3parensctBo «Mupy, 2002.

Module designation: Physics

Courses included in the module Physics 1
Physics 2

Semester(s) in which the module is taught 2,3

Person responsible for the module

Igonin S.1., Dosanov T.S.

Language

Russian, Kazakh

Relation to curriculum

EP-Automation and control
Compulsory component

Type of teaching, contact hours

Full-time

Lectures - 30 hours (up to 60 students)
Practical classes - 30 hours (up to 30 students)
Laboratory classes — 22,5 hours (up to 15
students)

Self-study — 187,5 hours

Workload total: 270 hours
Credit points 9 ECTS
Requirements according to the SO PSU 8.01.2-09 "Monitoring and

examinationination procedure

evaluation of educational achievements of
students”

Recommended prerequisites

Mathematics

Module objectives/intended learning
outcomes

Knowledge: the essence of the basic laws of
classical and modern physics;
Skills: the ability to estimate the degree of
reliability of the results obtained with the help
of experimental and theoretical research
methods;

Competencies: the ability to solve typical
problems of discipline from various fields of
physics, conduct experimental research.

Content

Physics as a science about the forms of
motion of matter and the general laws of
nature. The most important stages in the
development of physics. Wave equation for
an electromagnetic field. The concept of ray




optics.  Properties of  light  waves.
Electromagnetic waves in matter.
Thermal radiation. Basic provisions of
quantum theory. Elements of quantum
electronics. Condensed state. Methods for
studying  crystal  structures.  Electrical
conductivity of metals. Own and impurity
conductivity. Quantum concepts of the
properties of ferromagnets.
The atomic nucleus. Exchange character of
nuclear forces. Models of the kernel. Nuclear
reactions. The problem of energy sources.

Forms of examination Exam
Media employed Laboratory stands
Reading list 1. CagenbeB U.B. Kypc o0reit ¢pusuku.

Yyebnoe nocobue a1 BTy30B. B 5 kaurax.
M. Actpens/ ACT 2003 .

2. Tpodumona T.U. Kpatkuii kypc
¢u3uku: yuebHoe nocobue ans By3os M13a.
2-¢, ucnp.-352 ¢, M: Beicmas Illkomna, 2002
r.

3. I'pa6osckuii P.U. Kypc dusuku:
VYuebnuku st By3oB. M3a. 6-e — 608 c.
(Yuebuuku s By30B:CrnenuaibHas
nuteparypa), CI16: Jlansb, 2002 r.

4, Tpodumosa T.N. CoopHHK 32124 11O
Kypcy pu3uku ais BTy30B: YueOHoe
nocoOue sl MH)XEHEPHO-TEXHUYECKHUX
CIIEIUATLHOCTEH BBICIIUX YICOHBIX
3aBeneHuil. U3n. 3-e — 384 c. M: Onuxkc 21
Bek/Mup u O0pazoBanue, 2003 r.

Module designation: Theory of Scientific Knowledge

Courses of academic disciplines within the Philosophy

module

Semester(s) in which the module is taught 3

Person responsible for the module Yerzhanov E.A., Kulenov B. A, Altybasarova
M.A.

Language Russian, Kazakh

Relation to curriculum EP - Automation and control
Compulsory component

Type of teaching, contact hours Full-time

Lectures - 15 hours (up to 60 students)
Practical classes - 30 hours (up to 30 students)
Self-study - 105 hours

Workload total: 150 hours

Credit points 5ECTS

Requirements according to the SO PSU 8.01.2-09 "Monitoring and evaluation
examinationination procedure of educational achievements of students"
Recommended prerequisites History of Kazakhstan

Module objectives/intended learning Knowledge:subject, tasks, principles, basic

outcomes methods, the most prominent representatives




and achievements of both philosophy and
science;

Skills: to use the basic categorial apparatus of
the philosophy of science, to be able to
comprehend the course material as a necessary
theoretical tool for understanding the world and
its place in it.
Competencies: to state your own position using
science and philosophy categories.

Content

Philosophy and methodology of science as a
branch of philosophical knowledge.
The subject of the philosophy of science. Its
connection with science and philosophy.
Variety of methodological concepts and
problems. The main themes of the philosophy
of science. Problems and results of the
philosophy of science. Their importance for
science and

philosophy.

Specificity and interrelation of the main aspects
of the study of science: the logic of science, the
philosophy of science, the history of science,
the sociology of science, the psychology of
science and other directions.

Status and problems of the history of science.
Evaluation of the development of the history of
science as a discipline. Features of the
relationship between the philosophy of science
and the history of science. Methodological
foundations of the philosophy of science.
Science in culture and civilization. Science in
the system of culture. The role and function of
science in society. Science and Philosophy. To
the history of the relationship between
philosophy and  science.  Philosophical
understanding of the achievements of science.
Influence of philosophical concepts on the
development of science. Science and art.
Science and religion. The influence of science
on the religious perception of the world.
Dialogue of religion and science. The social
status of science and the dynamics of changing
attitudes toward religion. Science and
education.

World outlook aspects of science. Science as a
productive force. Humanistic horizons of
science. Science and morality. Axiological
status of science. Personality in science. Social
aspects of the history of science. The nature of
sociality in science as a problem. Philosophy in
the history of scientific ideas. The role of
philosophy in the work of scientists.




Philosophical and methodological problems of
science as an independent field of research. The
concept of science as neopositivism, the logic
of scientific research, the ontology of science,
the postpositivistic image of science. Strong
ties of science with philosophy (A.Einstein,
N.Bor, V.Vernadsky and others).

Forms of examinations

Exam

Media employed

Electronic books, electronic materials

Reading list

1 ApnwsiueB A.H. KayecTBeHHBIN acnekT Mupa
M ero no3nanue. M., 2001.

2 bynare M. ®unocodus pusuku. M., 2003.

3 Bepuanckuit B.A. Pa3mebinienue
HaTypanucta. Hayunas MbICib Kak IJJaHETHOE
ssinenne. Ku. 2. M., 1977.

4 BoittoB A.I'. CamoyunTens MpllieHus.- M.,
2001.

5 BoiitoB A.I'. ®unocodckoe ocHOBaHHE
TeopeTuueckoi Hayku. M., 1999.

6 Unbun B.B.. IOngames JI.I'. CoBpeMenHas
Hay4Has ¢punocodpus. M., 2003.
6 Muxkemmaa JLA.
no3Hauus. M., 2002.

®dunocodus

1.2 General Engineering Training

Module designation:

Electrical Engineering and Eelectronics

Courses of academic disciplines within the
module

Electrical Engineering Theory

Semester(s) in which the module is taught

3

Person responsible for the module

Mustafina R.M., Baikenova N.B.

Language

Russian, Kazakh

Relation to curriculum

EP - Automation and control
Compulsory component

Type of teaching, contact hours

Full-time

Lectures - 30 hours (up to 60 students)
Practical classes - 15 hours (up to 30 students)
Laboratory classes — 7,5 hours (up to 15
students)

Self-study — 127,5 hours

Workload total: 180 hours
Credit points 6 ECTS
Requirements according to the SO PSU 8.01.2-09 "Monitoring and

examinationination procedure

evaluation of educational achievements of
students"

Terms of admission for training within the
module

Physics, Mathematics

Module objectives/intended learning
outcomes

The purpose: the assimilation of modern
methods of analysis and calculation of
electrical circuits, knowledge of which is
necessary for understanding and creative
solution of engineering problems of the




specialty studied, in the development of ideas
about methods of applying the theory and
methodology of the course in special
disciplines

Skills: know the electrical laws and methods
of analysis of electrical and magnetic circuits,
electrical terminology and symbols, design,
operation principle, properties, the scope of
application of the main elements of electrical
circuits

Competencies: be able to perform typical
electrical calculations, and determine the
parameters and characteristics of individual
elements of electrical circuits, make
measurements of electrical quantities and
process measurement results, turn on
electrical devices, manage them and monitor
their safe operation.

Content

Conditional graphical symbols in electrical
circuits, Ohm's law, Kirchhoff's law, sources
of electrical energy, investigation of linear
electric circuits of direct current, contour
current method, power balance, calculation of
circuits by the method of transformation,
method of superposition, reciprocity, input
and mutual conductivity, compensation
theorem, Measurement of alternating currents,
voltage and frequency, calculation of
sinusoidal current circuits and the use of
complex numbers, investigation of active and
reactive electrical circuits with successive
Connection of active and reactive elements.
The emergence of transient processes, the
laws of commutation, the forced, free
component of transient processes, the
inclusion of a constant voltage in the capacitor
and coil circuits, the classical method for
calculating transient processes, Ohm's and
Kirchhoff's laws in operator form, the
operator method, elements and equivalent
circuits of the simplest nonlinear circuits.
Calculation of magnetic circuits, alternating
electromagnetic field.

Forms of final control

exam

Media employed

Laboratory equipment: electronic laboratory

Reading list

1. DNeKTpoTeXHUKa U DIIEKTPOHUKA: YUYEOHUK
s By30B. /Ilom pen. b. U. Iletnenko. -M.:
Axanemns, 2003. - 230 c.

2. JlanmmoB W.A., WanmoB ILU. OOmas
ANIEKTPOTEXHUKA C OCHOBAMH DJIEKTPOHUKHU:
Vueb.mocobue - M.: BIII, 2000. - 752 c.

3. IlpsianmmukoB B. A. Dnekrponuka: IlomHblii




Kkypc nek-umii U-e\'T... mcnp. u gom. - CIIG.:
VYuutens n yuenuk: KOPOHA npunr. 2003. -
416 c un

4. Jlaunn B.U. Dnekrponuka. - M.:BIII, 2000.
5. DNeKTpOTEeXHUKA U IEKTPOHUKA: YUeOHUK
s By3oB. B 3-x kH. KuH.3. Dnekrpuueckue
M3MEPEHUs] U OCHOBBI 3NIeKTpoHUKH. /Tlox per.
mpop. B- TI. TepacumoBa. - M:
OHeproaromusnar, 1998. - 432 c.

6. Pexyc I'. T'., benoycoB A. 1. COoopHuUK 3a1a4
10 3JIEKTPOTEXHUKE U OCHOBAM AJIEKTPOHUKHU:
VYueb.mocobue i HEIEKTPOTEXH. CIICIl.
BY30B. - M.: Beicnt. mik., 1991.-416 c: ui.

Module designation:

Metrology and Measurement

Courses of academic disciplines within the
module

Metrology and Instrumentation/
Information Measuring Equipment

Semester(s) in which the module is taught

4

Person responsible for the module

Gabdulov A.U., Sadvokasova G.M.

Language

Russian, Kazakh

Relation to curriculum

EP— Automation and control
optional component

Type of teaching, contact hours

Full-time

Lectures - 22.5 hours (up to 60 students)
Practical classes - 15 hours (up to 30
students)

Laboratory classes - 7,5 hours (up to 15
students)

Self-study - 105 hours

Workload

total: 150 hours

Credit points

5 ECTS

Requirements according to the
examinationination procedure

SO PSU 8.01.2-09 "Monitoring and
evaluation of educational achievements of
students"

Recommended prerequisites

Higher mathematics, Physics, theoretical
fundamentals of electrical engineering, the
basics of designing information systems,
mathematical problems and the basics of
automation

Module objectives/intended learning
outcomes

Knowledge: the basic concepts of
information and measurement techniques
and technologies and their connection with
general philosophical and logical concepts,
measurement and control methods, methods
of measuring signal conversion, the
structure of analog and digital measuring
instruments, their characteristics, methods
for processing measurement results .

Skills: to estimate metrological and other
characteristics of measuring instruments,
accuracy and reliability of measurement
and control results




Competencies: in the methods of measuring
methods and measuring devices.

Content

The subject and tasks of metrology. Basic
concepts of metrology. Elements of the
measurement process. Scales of
measurements. Measurement and its basic
operations.

Classification of measurements. Basics of
reproduction of units of physical quantities
and transfer of their sizes. Principles of
constructing systems of units of physical
quantities. The concept of the unity of
measurements. Standards of units of
physical quantities.
Measurement inaccuracies. Systematic and
random errors. Classification of errors.
Principles of estimation of errors.
Measuring signals. Quantization and
sampling of measuring signals.
Classification of measuring signals.

Means of measurement. Measurements of
electrical quantities.

Measurement of current, voltage and power
in DC and AC circuits. Electronic analog
and measuring digital devices.
The principle of operation, design,
application of measuring transducers.
Measurements of non-electrical quantities.
Temperature measurement. Measurement
of pressure. Measurements of the quantity
and consumption of liquids, gases and solid
bulk materials. Measuring the quality of
raw materials and products of technological
processes. Measurements of  the
composition and properties of liquids,
gases, solid bulk bodies. Microprocessor
measuring means.

Forms of examinations

Exam

Media employed

Laboratory installations

Reading list

1 ®puaman A.D. OCHOBBI METPOJIOTHH.
CoBpemennpii  kypc. — CII6.: HIIO
«IIpodeccuonany, 2008.

2 bonron VY. KapmaHHBIM CHpaBOYHUK
nHxeHepa-merposora. - M.: Jloneka-XX1,
2002.

3 Taprakosckuii J.®., SctpeboB A.C.
Mertpomorus, CTaHJapTU3aLuUs u
TEXHUUYECKHE H3MepeHus. - M.: Beicmas
mKkoia, 2002.

4 ®apzane H.I'., Unwsacos JI.B., Azum-3ane
JIL.B. TexHonornyeckue W3MEPEHUS U
npubopsl. — M.: Beici.mk., 1989.




Module designation:

Electronics

Courses of academic disciplines within the
module

Electronics / Industrial Electronics

Semester(s) in which the module is taught

4

Person responsible for the module

Mendybaev S.A.

Language

Russian, Kazakh

Relation to curriculum

EP— Automation and control
optional component

Type of teaching, contact hours

Full-time

Lectures - 22.5 hours (up to 60 students)
Practical classes - 15 hours (up to 30
students)

Laboratory classes - 7.5 hours (up to 15
students)

Self-study - 105 hours

Workload

total: 150 hours

Credit points

5 ECTS

Requirements according to the
examinationination procedure

SO PSU 8.01.2-09 "Monitoring and
evaluation of educational achievements of
students"

Terms of admission for training within the
module

Higher Mathematics, Physics, Theoretical
Fundamentals of Electrical Engineering

Module objectives/intended learning
outcomes

Knowledge: the principles of construction
and structure of functional devices of
electronics, their parameters, features and
operating conditions; Design methods;
Programming language assembler and
methods for debugging programs.

Skillls: to make a choice of the necessary
type of microcircuits in the environment of
electronics; find optimal circuit solutions in
automatic control systems; create programs
for the microcontroller and debug them;
practical development of functional
electronic tools; on the choice of the
necessary typical elements for the solution
of the task.

Competencies: the ability to develop and
operate electronic means, use
microcontrollers and programs in the
language of assemblers and debug them.

Content

Physical basis of semiconductors.
Semiconductor materials.
Semiconductor diodes, thyristors.
Bipolar transistors: p-n-p and n-p-n. The
principle of amplification and circuit
switching on transistors.
Field-effect transistors: with control p-n-
junction, with built-in and with induced
channel. Parameters and static
characteristics of field-effect transistors.




Comparative evaluation of field and bipolar
transistors

Construction of amplifying stages: single-
stage amplifiers on bipolar and field-effect
transistors. The concept of feedback.
Principles of constructing multistage
amplifiers. Amplifiers of direct current.
Power Amplifiers.

Rectifiers, smoothing filters ..

Surge Protectors. Parametric stabilizers,
compensating stabilizers.

Electronic generators and pulse formers.
Microelectronics. Integrated circuits (IC).
Classification of integrated circuits: by
functional complexity, by manufacturing
technology, digital and analog.
Microcontrollers. Use of microcontrollers
in automation systems

Forms of final control

exam, course project

Media employed

Electronic books, laboratory stands

Reading list

1.Muxpomnporneccopsl. B 3-x kuurax./Ilox
obmieit pemakuueit [Ipecnyxuna JI.H.—M.:
Bericmras mikosra. — 1986.

2. Coyuek b. Mukpormnponeccopsl 1 MUKPO-
OBM. —-M.: Mup, 1980.

3. CoboTtka nu., Crapsl b.
Mukporpoieccopabie  CUCTeMbl.  —M.:
DHeproaromusaar, 1984.

4. MuKpOMIpOIeCCOPHBIE ABTOMATUYECKHE
cucteMbl perynupoBaHusi. OCHOBBI TEOpUU
u AIIEMEHTBI /mon penakuuei
ConopoBurkoBa B.B. —M.: BeIcIias mKkoja,
1991.

5. Anekceenko A.JI., Tlamumeia A.A.,
HBaHHMKOB AL IIpoekTupoBanue
PaaNO’JIEKTPOHHOU anmnaparypsl Ha
MHUKpOITIporieccopax. —M.: paauo U CBs3b,
1984.

6. CoBpeMEHHbIE  MHKPOKOHTPOJLIEPHI.
ApXUTEKTYypa, CpeACTBa IPOECKTUPOBAHMS,
MIPUMEPBI MIPUMEHEHUS, pecypchl
Wntepner./ [lon penakuueit Kopmryna 1.B.
— M.: AKIM, 1998.

7. B.b.bponus, M.H.1arypun
MUKPOKOHTPOJIIEPHI. Apxutekrypa,
nporpaMMHUpoBaHue, uHTepdeiic.- M.:
OKOM, 1999.

8. B.®.Ko3aueHKO MUKpPOKOHTPOJIIEPHI.
PykoBoactBo 1no  mpumeHeHuro  16-
pa3psIHBIX MHUKPOKOHTPOJLIEPOB
InteIMCS-196/296 BO BCTPOSHHBIX
cucremax ynpasienus. — M.: OKOM, 1997.




9. MukpoxkoHTtposuiepsl. Bemmyck 1. — M.:
JHODKA, 1998.M.A .I'magmteiin
MukpokoHTposulepsl  cemeiictBa  Z86
dbupmer ZILOG. — M.: JIOJIDKA, 1999.

Module designation:

Economic and Legal Literacy

Courses of academic disciplines within the | Law basics
module
Semester(s) in which the module is taught 3

Person responsible for the module

Boyko G.F., Tusupaeva M. Zh., Kulenov
B.A.

Language

Russian, Kazakh

Relation to curriculum

EP— Automation and control
optional component
compulsory component

Type of teaching, contact hours

Full-time

Lectures - 15 hours

Practical classes - 15 hours (up to 30
students)

Workload

Total: 90 hours

Including:

Lectures - 15 hours
Practical classes -15 hours
Self-study — 60 hours

Credit points

3 ECTS

Requirements according to the
examinationination procedure

SO PSU 8.01.2-09 "Monitoring and
evaluation of educational achievements of
students”

Terms of admission for training within the
module

History of Kazakhstan, Philosophy

Module objectives/intended learning
outcomes

Knowledge: the purposes and methods of
state regulation of the economy; the role of
the public sector in the economy; bases of
economy and organization of information
production; Peculiarities of pricing in the
sectors of information production, trends in
the social development of society;
methodology and methodology of applied
sociological research; the history of origin,
the most important milestones in the
evolution of political thought; basic political
doctrines and concepts; schools and
scientific directions of modern political
science; legal norms of the Republic of
Kazakhstan.

Skills: to collect and interpret economic
information for the formation of judgments,
taking into account social, ethical and
scientific considerations and to adapt to the
dynamically changing phenomena and
processes in the national and world
economy; to develop production plans, to




determine the economic efficiency from the
introduction of new equipment, to develop
systemic organizational arrangements at the
enterprise, to make managerial decisions, to
adequately navigate in various social
situations; Work in a team, correctly defend
their point of view; to be able to find
compromises, to correlate one's opinion with
the opinion of the collective; to analyze the
features of the development of the political
process and political life of peoples and
states; to orient in political science schools
and directions; to form their own approach
in the cognition and assessment of facts,
events and phenomena in political life; to
apply in practice the legal norms of the
Republic of Kazakhstan

Competencies: the ability to orient in
different conditions and situations related to
professional economic activity, to solve
problems faced by people in the process of
interaction with each other (social conflicts,
social norms, social deviation, socialization,
incentive and punitive interaction); to assess
the political events taking place in the world;
in the field of legal culture and prevention
and prevention of violations.

Content

Fundamentals of the theory of law - the
concept of law, sources of law, legal
relationship, offense, legal responsibility;
The fundamentals of constitutional law - the
constitution, human rights, the suffrage ;, the
basis of civil law - civil legal relations,
subjects and objects of civil law.

Ownership, transactions, obligations; The
basis of administrative law - administrative
offense, administrative penalties and their
types, the procedure for imposing
administrative penalties.

Fundamentals of labor law - labor contract,
working time, rest time, guarantees and
compensation payments.

Fundamentals of criminal law - the concept
of crime, punishment, types of punishment,
certain types of crimes.

Fundamentals of family law - the concept of
family, marriage, legal regime of the
property of spouses; Bases of financial law

Forms of examination

exam

Media employed

Reading list

1 Kypc oskonommueckoir Teopun / Ilox
obmr.pea. mpod. M.H. Yenypuna u mpod.




E.A. Kucenesoii. - Kupos, 2000.

2 DKOHOMHYECKas TeOpUs (TTOTUTIKOHOMHS)
/ Tlom pen. B.M. Bupanuna, TI.IL
Kypasneoii. - M.:.MH®PA,1999.

3 Dxonomuka: Yuebnuk / Iloxg pen. A.C.
bynarosa. — M., FOpucrt, 2001.

4 Dxonomuka: Yuebnuk / Ilom pen. A.W.
ApxunoBa, A.H. Hecrepenko, A.K.
Bbonwmakosa. — M.: «IIpocnexTy, 2008.

5 DKoHOMHYECKass Teopus: YUYEOHHK s
By3oB / Ilog pen. A.WM. o6pwinuna, JI.C.
Tapaceuya. - CII6: u3n. CII6 T'YD®D, uza.
«[Tutep [MaGmummary, 2007.

6 bopuco E. ®. DxoHOMUYECKass TEOPHS:
VYyeOnuk. Kypc nexuuii ans By3oB. - M.,
Opucr, 1997.

7 Komexkc PK «O Hajorax u papyrux
o0si3aTeNpHBIX IUIATEXaX B OIOJKET» C
JIOTIOTHEHUSMU U U3MEHEHUSIMHU.

8. aiiueB H.JI. DxoHoMuka, opranusanus u
ylpaBieHHe  OpeanpusTueM:  YdeOHOe
rmocobue.- M.: UHOPA-M, 2005.

9. Ceprees U.B. DxoHOMMKaA NpEeaTPUATHS:

Vuebnoe mocodbue. — M.: PuHaHCcH U
cratuctuka, 2007. — 256 c.
10 I'enxun b.M. Opranuzanus,

HOPMHpOBaHME W  oOIjjaTa TpyZJa Ha
MPOMBINICHHBIX TPEANPHUATUAK: yICOHUK
mist BY30B - M.: U3garenscteBo HOPMA -
2003.-400 c.

11 Arsibaes A.H. YromoBHoe mpaBo PK
A.,2005 1.

12 Anekcees C.C. Teopus npasa. M., 1994
13 bacun IO.I'. FOpumuueckue mnuia 1o
rpaxaanckoMy kozekcy PK, - A.,1996

14 I'paxxnanckoe npaBo PK. OOmiast yacTs.
A., 1999

15 TI'puroppe B.M. AnmMuHuCTpaTHBHOE
npaBo PK (o6mas gacts). A., 2002

16 Komapo C.A.. Mansko A.B. Teopus
rocynapcrsa 1 npasa. - M., 1999

17 OcnoBsl npaBa. Ilog pen. Kpsuiosa 3.1
M., 2002

Module designation:

Ecology and Life Safety

Courses of academic disciplines within the
module

Life Safety Basics,
Ecology and sustainable development

Semester(s) in which the module is taught

1,2

Person responsible for the module

Prozorova T.A., Semenova M.K.

Language

Russian, Kazakh

Relation to curriculum

EP — Automation and control
Compulsory component




Type of teaching, contact hours (Life Safety
Basics)

Full-time

Lectures - 15 hours (up to 60 students)
Practical classes - 15 hours (up to 30
students)

Self-study — 60 hours

Type of teaching, contact hours (Ecology and
sustainable development)

Full-time

Lectures - 15 hours (up to 60 students)
Practical classes - 15 hours (up to 30
students)

Self-study — 60 hours

Workload

total: 180 hours

Credit points

3 ECTS, 3ECTS

Requirements according to the
examinationination procedure

SO PSU 8.01.2-09 "Monitoring and
evaluation of educational achievements of
students"

Terms of admission for training within the
module

Module objectives/intended learning
outcomes

Knowledge: theoretical methods and rules
of life safety, the basic conditions of a
favorable ecological situation;

Skills: to carry out calculations on
monitoring of ecology and safety
precautions.

Competencies: in applying techniques and
practical skills in life safety, identifying
hazards and creating safe working
conditions.

Content

Course  objectives.  Legislative  acts.
Classification of emergencies. Estimation
of the situation in the ES. Principles and
methods of protecting the population in
emergency situations. Shelter. Evacuation

and dispersal. SNAVR.
FROM: Legislative  acts. Safety
precautions. Industrial sanitation. PPE.
Fire safety.

Forms of final control exam

Media employed Electronic manual, electronic  tests,
electronic trainings.

Reading list 1  ApycramoB D.A.  be3omacHocTh
)KI/ISH@I[CHTCJ’ILHOCTI/Ique6HI/IK JJIs1

CTYJIGHTOB CpeaHero mpodecCruoHaIbHOTO
3aBeneHus-M.: Axagemus, 2004.

2 Artamantok B.I'. I'paxxnmanckas o6opoHa
/YueOnuk gnaa  BY3oB, -M.:Briciras
mKoia, 1986.

3 bapunos A.B. Upe3BblyaiiHble CUTyalluu
MPUPOJTHOTO XapakTepa © 3alluTa OT
HHX:YueOHoe mnocobue.-M.: BJIIAJOC,
2003.

4 benos A.C. bezonacHocTh
KA3HEICITCIIHHOCTH Y YeOHHK JUIST




| BY308,- M.:BII, 1999.

Module designation:

Economy of Branch

Courses of academic disciplines within the
module

Economics and industrial

engineering/Industrial Engineering

Semester(s) in which the module is taught

6

Person responsible for the module

Boyko G.F., Tusupaeva M. Zh.

Language

Russian, Kazakh

Relation to curriculum

EP Automation and control
Optional component

Type of teaching, contact hours

Full-time

Lectures - 30 hours

Practical classes - 15 hours (up to 30
students)

Self-study— 105 hours

Workload

total: 150 hours

Credit points

5 ECTS

Requirements according to the
examinationination procedure

SO PSU 8.01.2-09 "Monitoring and
evaluation of educational achievements of
students"

Terms of admission for training within the
module

Module objectives/intended learning
outcomes

Knowledge: the purposes and methods of
state regulation of the economy; The role of
the public sector in the economy; Bases of
economy and organization of information
production; Features of pricing in the
information production industries.

Skills: to collect and interpret economic
information for the formation of judgments,
taking into account social, ethical and
scientific considerations; and to adapt to the
dynamically changing phenomena and
processes in the national and world
economy; to develop production plans, to
determine the economic efficiency from the
introduction of new technology, to develop
systemic organizational arrangements at the
enterprise, to make managerial decisions \
Competencies: in different conditions and
situations related to professional economic
activities.

Content

The subject of economic theory. Basic
economic concepts. Methods of cognition of
economic processes. Economic resources
and factors of production. Public production,
its structure and results. Reproduction.

A systematic approach to the study of
economic phenomena.

Economic system, its elements.
Classification of types of economic systems.
The place of property relations in the




economic system. Economic and legal
maintenance of property. Variety of forms of
ownership in a market economy. Rasto-
statification and privatization in the
Republic of Kazakhstan.

A commodity economy: conditions of
occurrence and historical models. Marxist
and marginalist methods of investigating the
categories of commodity economy.

Evolution of commodity-money relations
and the formation of the market. Market
intelligence The basic elements of a market
mechanism. Types of markets. The origin
and essence of money.

The law of demand, the demand curve.
Change in demand under the influence of
non-price factors. The law of supply, the
supply curve. Change in supply under the
influence of non-price factors. Interaction of
supply and demand. Market equilibrium.
The essence of entrepreneurship, its
characteristics. Organizational forms of
entrepreneurship: their advantages and
disadvantages. Development of
entrepreneurship in the Republic of
Kazakhstan. The essence of competition: the
concept, participants, types of competition ..
Circuit and capital turnover. Basic and
working capital. Essence and types of
investments. The total, average and marginal
revenue of the firm.

Fundamentals of the theory of functional
distribution and the formation of factor
incomes. Wages as the price of labor.
Percentage as a factor income of the owner
of capital. Land rent is the factor income of
the landowner. Profit as a factor income of
the entrepreneur.

National economy as a system. Gross
national product and methods of its
calculation.

Cyclical development of market economy.
The economic cycle and its varieties. Types
and factors of economic growth.

Models of economic growth.

State regulation of the economy.

Monetary and credit system. Monetary
policy. The essence and structure of the
financial system. Internal and external public
debt.

Concept of the enterprise. Types of
enterprises. Production and general structure




of production. Organizational structure of
enterprise management. Fixed assets of the
enterprise. Economic essence, composition
and classification. Current assets of the
enterprise,  their ~ economic  essence,
composition and classification. Staff of the
enterprise. Productivity of labor.
Remuneration of labor in the enterprise.
Principles of the organization of payment.
Costs of the enterprise and production costs.
Pricing in an enterprise in a market
environment. Financial performance of the
enterprise. Sources of financial resources.

Investment policy of the
enterprise.Economic efficiency of
investments.

Forms of final control Exam

Media employed

Reading list

1 Kypc skonommyeckoir Tteopuu / Ilonx
obur.pea. mpodp. M.H. Uenypuna u mpod.
E.A. Kucenesoii. - Kupos, 2000.

2 DxoHOMMUECKas Teopus (MOJIUTIKOHOMHUS)
/ Tom pen. B.M. Bunmsnuna, I.I1.
Kypasnesoii. - M..MHD®PA,1999.

3 Dxonomuka: Yuebnuk / Iloxg pen. A.C.
bynartosa. — M., IOpucrt, 2001.

4 Dxonomwuka: YueOnuk / Ilom pem. A.W.
ApxunoBa, A.H. Hecrepenko, A.K.
bonwsmakosa. — M.: «IIpocmexTy, 2008.

5 DxoHoMHYecKass Teopus: YUeOHHK JUIs
By30B / Iloxg pen. AWM. HoOGpsinuna, JI.C.
TapaceBuua. - CII6: u3a. CII6 I'YD®, uzn.
«[urep Tabnummury, 2007.

6 bopucos E. ®. DxoHOMHUECKAs TEOPHUS:
VYyeOnuk. Kypc nexuuii ans By3oB. - M.,
Opucr, 1997.

7 Komexkc PK «O Hajorax u [apyrux
00s3aTeNIbHBIX IUIaTeXax B OIOJKET» C
JOTIOTHEHUSIMU ¥ U3MEHEHHSIMH.

8. 3aitieB H.JI. DxoHOMuUKa, opranuzanus u
yIOpaBlieHUEe  NpeanpusitueM:  YuyeOHoe
mocobue.- M.: UTHOPA-M, 2005.

9. Ceprees U.B. DxoHOMMKA NpEeaTPUATHS:

YuebHoe mocobue. — M.: DuHaHcbel u
cratuctuka, 2007. — 256 c.
10 I'enxun b.M. Opranuzanus,

HOPMHpPOBAaHWE W oOIUlaTa Tpyaa Ha
MIPOMBIIIJICHHBIX TPEANPHUATHIX: yIeOHUK
mist BY30B - M.: U3garensctBo HOPMA -
2003.-400 c.




2 Fundamentals of Special Disciplines
2.1 Theoretical Basis of Automation

Module designation:

Theories of Automatic Control

Courses of academic disciplines within the
module

Linear automatic control systems
Nonlinear automatic control systems

Semester(s) in which the module is taught

5, 6 semesters

Person responsible for the module

Borodenko V. A., Isupova N. A.

Language

Russian, Kazakh

Relation to curriculum

EP Automation and control
Obligatory component

Type of teaching, contact hours (Linear
automatic control systems)

Full-time

Lectures - 22.5 hours (up to 60 students)
Practical classes - 15 hours (up to 30
students)

Laboratory sessions - 7.5 hours (up to 15
students)

Self-study — 105 hours

Type of teaching, contact hours (Nonlinear
automatic control systems)

Full-time

Lectures - 15 hours (up to 60 students)
Practical classes - 7.5 hours (up to 30
students)

Laboratory classes - 7.5 hours (up to 15
students)

Self-study — 60 hours

Workload

total: 240 hours

Credit points

5 ECTS, 3 ECTS

Requirements according to the
examinationination procedure

SO PSU 8.01.2-09 "Monitoring and
evaluation of educational achievements of
students"

Terms of admission for training within the
module

Mathematics, Physics, Theoretical
Fundamentals of Electrical Engineering

Module objectives/intended learning
outcomes

Knowledge: the technical and public
importance of automation; the basic
principles of creating automatic control
systems; The main types of automatic
control systems; methods of synthesis of
linear and nonlinear systems; General
theoretical basis of automatic regulation
and management.

Skills: to apply mathematical methods
when performing calculations for the
analysis and synthesis of linear and
nonlinear control systems;

Competencies: in the theory of control and
regulation of linear and nonlinear automatic
systems.

Content

Automatic systems and problems of control
theory and regulation
Control and regulation in engineering,
objects and systems of automatic control
(ACS). Principles of building ACS.




Functional description of ACS and their
elements. Classification of ACS by purpose
and principles of operation. Systems of
stabilization, program control and tracking
systems.

Static and dynamic models of automatic
control systems and their links. Further
classification of automatic control systems
by their properties and mathematical
description: ordinary systems and systems
with distributed parameters, continuous and
discrete, deterministic and stochastic, one-
dimensional and multidimensional, linear
and nonlinear, optimal and adaptive
systems.

Models, bases of analysis and general
properties of stationary continuous linear
systems

Stationary linear systems, time domain
models, linear differential equations with
constant coefficients in the Cauchy normal
form.

Models of a complex area. Transfer
functions. The matrix of transfer functions
as a matrix of linear transformation "input-
output” in images. The matrix of transfer
functions of a system given in the normal
form of Cauchy. The attached matrix and
the characteristic polynomial of the system.
Structural diagrams and graphs of
stationary systems. One-dimensional and
multidimensional links. Structural schemes.
Single-circuit, multi-loop and multiply
connected systems. Structural graphs. Rules
for transforming structural schemes and
graphs. Vector-matrix description of
multidimensional and multiply connected
systems .

Analysis of processes in stationary linear
systems. The task of investigating the
process of its image. Stability of stationary
systems. Dynamic  characteristics  of
stationary ACS. Weight (pulse transient)
and single transient functions. Reaction to
harmonic effects. Frequency characteristics.
Minimal phase links. Typical dynamic
links.

Criteria and areas of stability of ordinary
continuous stationary systems
Conditions for the stability of linear
automatic  control systems. Algebraic
stability criteria. The principle of the




argument and the frequency stability
criteria. Criteria of Mikhailov and Nyquist.
Stability reserves. Critical gain. The method
of logarithmic amplitude-phase frequency
characteristics.

Areas of stability in the space of
parameters. D-decomposition by one and
two parameters. The main curve and special
lines. Isolation of the stability region.
Transient processes and quality of
continuous  stationary control  systems
Transient in a single-loop ACS. Direct
assessments of the quality of ACS. Time of
increase and regulation of processes,
oscillation and overshoot. Indirect criteria.
Frequency and algebraic methods of
studying the transient process. Numerical
methods for calculating the transient.
Accuracy and accuracy indicators of single-
loop control systems. Transient and steady
errors. Static and astatic systems. Formulas
for the decomposition of a steady-state
error, error coefficients.
Integral quality criteria. Linear and
quadratic integral functionals as criteria for
the quality of the transient process.
Methods of their calculation.
Frequency criteria for assessing the quality
of the system. Bandwidth, vibration index
and resonant frequency. Constructing the
frequency characteristics of a closed
system. Frequency characteristics and
properties of the transient process. The
property of the time and frequency domain
scales. Assessment of the oscillation index.
Approximate methods of constructing the
curve of the transient process by the
frequency characteristics of a closed
automatic control system.

Systems with delay and distributed
parameters

Systems with delay, models of time and
complex area, methods of analysis. The
characteristic quasipolynomial, the
distribution of its zeros, and the asymptotic
properties of the system. Methods of
stability analysis. Critical lag. Methods of
analysis of transient processes and the
quality of delayed systems. Methods of
compensation for the effect of lag.

Systems with distributed parameters. Time
domain  models, partial  differential




equations, boundary and initial conditions.
A long electric line as a link of the system.
Other examinationples. Transfer functions
of systems with distributed parameters.
Features of the study of the stability and
accuracy of systems with distributed
parameters.

Providing stability, improving the quality of
regulation and the synthesis of linear ACS.
Methods and means of improving the
properties of linear ACS. Correction
devices. Transformative elements. Increase
of accuracy in steady-state regimes.
Compensation for external influences.
Ensuring invariance. Combined control.
Ensuring stability and increasing the
stability margin.

Selection of parameters and synthesis of
correcting devices by root locus. Synthesis
of correcting devices based on logarithmic
amplitude-frequency characteristics.

Forms of final control

exam

Media employed

package of applied programs

Reading list

1 EpodeeB A.A. Teopusi aBTOMaTHIECKOTO

yIpaBleHUs: YUYeOHHK JUIsl BY30B. — 2-€
u3n., mepepad. u  gom.  —  CIIO.:
Ilomurexumka, 2005. — 302 c.

2 MupoiHuk N.B. Teopus

ABTOMAaTUYECKOIO yrpasiieHHs. JIMHEHbIe
cucremsl. — CII6.: [Tutep, 2005. — 336 c.

3 boponenko B.A. Ilpaxktuueckuii Kypc
TEOPHH JTMHENHHBIX cucTeM
aBTOMATUYECKOTO  pEryJupOBaHUA.  —
[TaBnogap : U3a-so III'Y, 2007. — 260 c.

4 boponenko B.A. Teopus
aBTOMaTHUYECKOTO yIIpaBJICHUSL.
JlaGoparopublii npaktukym. — [laBmonap:
WUzn-so III'Y, 2004. — 15 c.

5 COopHuk 3amady 1O  TEOpHH
aBTOMAaTUYECKOTO0  PEryJupoBaHUs |
yIpaBJIEHUS: ITon pen. B.A.
Becekepckoro. — 5-e m3n. — M.: Hayka,
1978. - 512 c.

6 DIIEKTPUYECKHUE CHUCTEMEI.
Maremartuueckue 3aauu
AJIEKTPOIHEPIrEeTUKU Y4yeOHUK IS

crynentoB By3oB / Ilom pen. B.A.
BenukoBa. — 2-e u3a., nepepabd. u gom. —
M.: Beicmr. mikoia, 1981. — 288 c.

Module designation:

Programming technologies

Courses of academic disciplines within the

Programming technology / Programming in




module engineering
Semester(s) in which the module is taught 2
Person responsible for the module Pudich N.N.

Language

Russian, Kazakh

Relation to curriculum

EP Automation and control
Optional component

Type of teaching, contact hours

Full-time

Lectures - 15 hours (up to 30 students)
Practical classes - 15 hours (up to 30
students)

Laboratory classes -7,5 hours (up to 15
students)

Self-study — 82,5 hours

Workload

total: - 120 hours

Credit points

4 ECTS

Requirements according to the
examinationination procedure

SO PSU 8.01.2-09 "Monitoring and
evaluation of educational achievements of
students”

Terms of admission for training within the
module

Computer Science, Higher Mathematics

Module objectives/intended learning
outcomes

Knowledge: the principles and principles of
object-oriented design and programming.
Skills: to apply knowledge and skills of
traditional imperative style of programming.
Competencies: in applying the knowledge
and skills of the traditional imperative
programming style.

Content

Algorithmic concepts and models.
Algorithms and calculations. Basic concepts
and methods related to the construction and
analysis of algorithms. Approximate
algorithms and algorithmic correctness.
Models of programs represented by
transition systems. Formal program
specifications.

Data models. Implementation of elementary
data  structures.  Structural  approach.
Representation of the main governing
structures: "sequence", "choice",
"repetition”. Building modular programs.
Prototyping. Functional decomposition. The
principle of localization. Fundamentals of
program design. Criteria of program quality.
Stages of the program design. Pseudocode as
a tool for program  development.
Elements of the style of programming.
Principles and practical questions of style.
The structure of management and the
structure of the program. Efficiency and
equipment. Documenting. Rules of good
programming style. Debugging and testing.
Types of methodological testing: formal




reviews and testing, based on the execution
of the program. Testing by specification and
testing by software code. Fundamentals of
the object-oriented approach.

Basic  concepts of  object-oriented
programming. Concepts of functional and
object decomposition of the system.
Principles of object-oriented programming.
Object-oriented program as an operating
model of the problem being solved.
Organization testing in object-oriented
models.

Overview of programming languages that
support an object-oriented approach.
Fundamentals of modeling and design of the
structure of object systems (UML).
Fundamentals of object-oriented
programming languages (C ++, JAVA).
Technology of design.

The "essence-link™ approach. Notation of
recording design decisions. Problems of
building the architecture of the system.
Development of structural and functional
schemes. Designing data structures. Design
based on data decomposition. Development
of program structure with object approach.
Design patterns. Methodology and design
tools.

Automatic code generation. Component
technology. The concept and application of
platform-independent and platform-
independent model (MDA). Aspect-oriented
programming

Forms of final control

exam

Media employed

Computer class, software package

Reading list

1 Oxynos C. M. IIporpamMmmupoBaHue B
anroputmax. M.: BUHOM. JlaGoparopus
3nanui, 2004. - 341 c.

2 pxkun A. TI. 3amayHuk 10
nporpammupoBanuto. — CI16.: ITurep, 2002.
3 Tymenxo JI., Ilerpouenko J[[. COopuHK

3amau 1o mnporpammupoBanuio. — CII6.:
ITurep, 2003.
4 Cwmaiinu JIKOH. YuumMmcs

nporpammupoBaTh Ha C# BMecTe ¢ JI)koHOM
Cwmaitnu: Ilep. ¢ anrn. —CII0, 2003. -528 c.

Module designation:

Basics of Designing Information Systems

Courses of academic disciplines within the
module

Informational Systems Designing
Basics/Automation Systems Designing

Semester(s) in which the module is taught

4

Person responsible for the module

Khatsevsky Vladimir Filatovich




Language

Russian, Kazakh

Relation to curriculum

EP Automation and control
Optional component

Type of teaching, contact hours

Full-time

Lectures - 22.5 hours (up to 60 students)
Practical classes - 22.5 hours (up to 30
students)

Self-study— 105 hours

Workload

total: - 150 hours

Credit points

5 ECTS

Requirements according to the
examinationination procedure

SO PSU 8.01.2-09 "Monitoring and
evaluation of educational achievements of
students”

Terms of admission for training within the
module

Physics, Computer  Science,  Higher
Mathematics 11

Module objectives/intended learning
outcomes

Knowledge of: types of project activities and
ways to improve design efficiency; To have
an idea of the properties required for a
qualified bachelor, general ideas about the
design process; Types of project activities
and other opportunities associated with
technical education.

Skills: to make calculation of the basic
parameters at designing of electronic
devices; Solve the problems arising from the
transition from manual design to automated
design; Optimize design decisions.
Competencies: in the field of the
fundamentals of the design of the
technological process and the requirements
for the schemes for their implementation.

Content

Historical ~ development of  technical
creativity. Basic concepts and definitions.
The current state and the need for mass
education of young people in the methods of
technical creativity. Causes and
consequences of the increasing complexity
of technical products.

Essence and types of design. Project activity
of the person: essence, types, historical
development. Development of types of
project activity rights. The stage of
handicraft production, the sources of
activity. Brief characteristics of the main
forms of design.

Technological design, structural
(morphological) design. Functional and
artistic design. Interrelation of historical
stages of development of project activity and
modern design process.

Basic invariant concepts of engineering.
Principles of the choice and formation of




basic concepts. Really existing technical
facilities and technologies. Technology and
hierarchy of the description of technical
objects. Interaction of a technical object and
the environment. Laws and regularities,
stability of qualitative and quantitative
cause-effect  relationships.  Types  of
functions and structure of technical objects.
Parameters technical objects. Technical
creativity in ancient times. Modern creative
work. The role of technologists. Differences
between science and technical creativity.
General view on technical creativity. The
importance of specialization in technical
creativity. Practical and economic aspects of
technical activities to meet the diverse needs
of people.

Technical point of view. Striving for self-
improvement.  Utilitarian and aesthetic
categories in the evaluation of technical
facilities.

General ideas about the structure and design
process. The essence of the triune task:
representation, optimization, design.
Representation is  schematic, graphic,
mathematical. Simulation - analog, digital,
other types. Importance of using the
modeling method. Simplifications,
assumptions, idealization. Development of
predictive models. Optimization is the
optimum as the goal of the work, the input-
output model. Designing - ways of
formulating a problem, analyzing a problem
(constraints, criteria, volumes), searching for
possible solutions (maximizing value,
requiring simplicity, making a decision).
Brief review of science and technology in
the process of the formation of civilization.
World outlook aspects of human project
activities. Psychological aspects of project
activity: the personality type. Psychological
obstacles in solving creative
problems.Methods for analyzing project
situations

Types of models of design objects. Criteria
for the development of technical objects:
groups of criteria, conditions of existence
and requirements for them. The laws of
technology  development: progressive
evolution,  stage  development, the
correspondence  between function and
structure.




The main indicators of the quality of
technical objects. The concept of integral
indicators of the quality of technical objects
Types of project tasks. Examinationples
from project practice. System analysis of the
project situation. The formulation of the
problem, the tree of goals. Analogues.
Selection criteria for evaluation, quality
indicators. Analysis of examinationples.
Conditions and restrictions. Identify the
interaction of the elements of the design
task. Questionnaire survey, interviewing
consumers. Reformulation of the problem.
Technical task. An examinationple of a
technical assignment.  Procedures and
methods of technical design. The design
process: the basic principles of the system
approach. Types of technical systems:
machines, devices, devices. Functional
purpose of machines. Stages and stages of
design. Structure and methods of design.
Classification. Choosing a design method.
Morphological analysis. Decision tree.
Search and resolution of contradictions. An
examinationple of an analysis of a particular
device. Vector formulation of the problem.
Normalization  of quality indicators.
Methods for increasing the effectiveness of
technical creativity and the design process
Methods for evaluating design solutions.
Checklists. Ranking and weighing. Errors in
the design. Classification of optimization
methods. Elements of qualimetry. Scalar
optimization.  The  worst  decisions.
Optimization  in  conflict  situations.
Composition of project documentation.
Organization of creativity, tools of creative
self-organization of man. Organization of
intensive search in creative teams.
Automatic  design  engineering.  The
emergence and development of CAD.
Manual control. Direct driving of the
vehicle. Sequences of operators. Quality
control when tracking a trajectory.
Discussion of goals. Information problems -
storage and retrieval, processing,
communication. Problems of education.
Information  science and  technology
(computer science). Large systems.
Multifunctional instruments for research.
Vehicles and their safety.

Forms of final control

exam




Media employed

Laboratory stands

Reading list

1. ITonoBunkuH A.M. OCHOBBI HH)XEHEPHOTO
TBOpYecTBa:  YyeOHOoe  mocobue s
CTYJIEHTOB BY30B.- M.: MammHocTpoeHue,
1988. - 368 c.

2. Tumenko H.M. BBenenue B
IIPOEKTUPOBAHUE CUCTEM YIpaBIEHUS. - M.:
Oneproaromusaat, 1986. - 240 c.

3. UBobGotenko b.A. u np. [lnmanupoBanue
JKCIIEPUMEHTa B DJJIEKTpoMexaHuke. - M.:
Oueprus, 1975. - 184 c.

4. ABeTucsa H.A. OCHOBBI
aBTOMATHU3UPOBAHHOTO IIPOEKTUPOBAHHUS
AIIEKTPOMEXaHUYECKUX Mpeoldpa3oBaTenei. -
M.: Bricmias mikoia, 1988. - 271 c.

5. Hopenko W.II. IIpuHIUANBI TOCTPOEHUS
u crpykrypa CAIIP. - M.: Bricias mikoina,
1986. Boiycku 1...9.

6. T'emuntepp B.M. u gap. OcHOBBHI
aBTOMAaTHU3UPOBAHHOTO MPOEKTUPOBAHUS
ANEKTPUYECKUX MalMH. - M.: Mock. 3Hepr.
nH-T, 1989. - 98 c.

7. 2.Kpuk. BBenenue B WH)EHEPHOE JEIO.
Ilep. ¢ anrn.- M.: Dueprus, 1970.-176 c.

8. TIlomoBuukmua A.Md. ABromaru3aimus
MOMCKOBOTO  KOHCTPYUpOBaHUs. - M.:
Briciias mkona. - 275 c.

9. Jxonc [Jx.K. HWuxkenepHoe u
XYyJ0’KECTBEHHOE KOHCTPYHpPOBAHHUE.
CoBpeMeHHbIE METOIbI IIPOEKTHOTO
aHanusa. - M.: Mup, 1976. - 374 c.

10. Mouceera H.K. Bbibop TexHmueckux
pEeUIeHU IPU CO3JIaHWH HOBBIX W3JENUU. -
M.: Mammnoctpoenue, 1980. - 181 c.

11. IlomunoBckuit B.B., Horum B./.
[Tapero-onTuManbHbIE peteHus
MHOTOKpHUTEpUaIbHbIX 3a1ad. - M.: Hayka,
1982. - 320 c.

12. Tloremkmun M.C. ABromMaTtu3anusg
CUHTe3a (PYHKIMOHAIBHBIX CXeM. - M.:
OHeproaromuznart, 1981. - 279 c.

Module designation:

Designing Databases of Automated
Management Systems

Courses of academic disciplines within the
module

Database Design of automated control
systems/TP Datebase Design

Semester(s) in which the module is taught

3

Person responsible for the module

Girnis Svetlana Rimantasovna, Amangeldy
Nurzada

Language

Russian, Kazakh

Relation to curriculum

EP Automation and control
Optional component




Type of teaching, contact hours

Full-time

Lectures - 22.5 hours (up to 60 students)
Practical classes - 22.5 hours (up to 30
students)

Self-study— 105 hours

Workload

total: - 150 hours

Credit points

S ECTS

Requirements according to the
examinationination procedure

SO PSU 8.01.2-09 "Monitoring and
evaluation of educational achievements of
students”

Terms of admission for training within the
module

Programming technologies, Higher
Mathematics Il

Module objectives/intended learning
outcomes

Knowledge of: the basics of building
databases (DB), the basic operations on
data, the methods of organizing the search
and data processing.

Skills: to use methods of organization of
search and data processing, as well as the
principles of building data models, in
modern database management systems
(DBMS)

Competencies: in the field of formation of
an information flow of data for process
automation.

Content

New information technologies. Systems
using data banks. History of the
development of data processing systems.
Basics of building databases. Information
and data. Subject area of the data bank. The
role and place of data banks in automated
systems. Users of data banks. Two
approaches to the design of a data bank: an
approach from the "real world" and an
approach from the "user query". Basic
requirements for the data bank. Advantages
of centralized data management.

The main components of the data bank.
Database. Database management system
(DBMS), languages for description and
manipulation of data. DBMS including and
basic languages. The scheme of interaction
is applied to the program with the DBMS.
Dictionary of data. Independence of data
applications d.

Infological design of the database. Database
- as the target model of the domain. The
essence of the information approach to the
design of information systems.

Data models. Abstract data types, data
structure, basic data operations. Limitation
of integrity, choice of data model.
Hierarchical, network and relational data




models, their types of structures, basic
operations and constraints. Languages of
relational algebra and relational calculus of
relations.

Representation of data structures in
computer  memory.  List  structures.
Sequential and related memory allocation,
types of pointers. Organization of data using
the methods of tree and network structures
in  computer memory. Methods of
organizing and processing files. The
inverted file. Modern trends in building file
systems. Methods of special processing.
Providing data protection in the database.
Ensuring data integrity. Optimization of
queries. Organization of parallel data
processing processes.

Database management systems. Relational
systems. Modern relational DBMS for PC of
various types. Relational DBMS for medium
and large computers. Postrelational DBMS.
Multidimensional DBMS.

Obiject-oriented systems. Object modeling of
data types. Object-relational DBMS
Deductively-object-oriented DBMS. Object-
oriented tool environments for application
development.

Features of the network versions of the
DBMS. Distributed databases. Client-server
architecture. Database servers. SQL servers.
Using the transaction mechanism. Protection
of information, locks. Means of integration.
ODBS standard. End-user tools for
accessing data

Forms of final control

exam

Media employed

software package.

Reading list

1. [TonoBunkuH A.M. OCHOBBI HHKEHEPHOTO
TBOpUecTBa:  YueOHoe mocobue i
CTYZIEHTOB BY30B.- M.: MammuHocTpoeHue,
1988. - 368 c.

2. CamamatoB  IO.II. Kak  crarp
uzooOperateneM. - M.: Tlpocsemenue, 1990,
- 240 c.

3. xonc J.K. Meroapl HMHXEHEPHOTO
TBOpuYecTBa. llep. ¢ anrn. - M.: Mup, 1986. -
326 c.

4. Tumenko H.M. Beenenue B
MPOEKTUPOBAHKUE CUCTEM yIpaBieHHs. - M.:
Oneproarommsaar, 1986. - 240 c.

5. UBobGotenko B.A. u ap. IlnanupoBanue
AKCIIEPUMEHTAa B JJICKTPOMEXaHUKe. - M.:
Oueprus, 1975. - 184 c.




6. ABetucsiH ILA. OCHOBBI
aBTOMAaTHU3UPOBAHHOTO MIPOEKTUPOBAHUS
AIEKTPOMEXAHUYECKUX MPeoOpa3oBarTesei. -
M.: Breicmas mixoia, 1988. - 271 c.

7. Hopenkos M.II. IIpuHIMIBI TOCTpOEHUS
u crpykrypa CAIIP. - M.: Boiciuas mkona,
1986. Beinycku 1...9.

8. T'emunreps B.M. u gap. OcHOBBI
aBTOMATU3UPOBAHHOIO MPOCKTUPOBAHUS
AJIEKTPUYECKUX MaluH. - M.: Mock. sHepr.
uH-T, 1989. - 98 c.

9. O.Kpuk. Beenenue B MHKEHEPHOE JEIO.
Ilep. ¢ anrn.- M.: Dneprus, 1970.-176 c.

10. Iloremxun W.C. Mertoasl mOHCKA
TEXHUYECKUX peleHui. - M.: Mock. sHepr.
nH-T, 1989. - 123 c.

11. TlomoBuukmu A.M. AsToMaru3anus

MMOMCKOBOTO  KOHCTpyUpOBaHHs. - M.:
Bricmas mikoina. - 275 c.

12. ITonoBuHkHH A . Metonrnl
WH)KEHEPHOTO TBOpUYecTBa. - Bourorpan:

Bonrorpaa. nonut.us-1, 1984. - 365 c.

13.  HOxonc JIx.K. HuxeHepHoe u
XYyJI0’)KECTBEHHOE KOHCTPYUPOBAHHUE.
CoBpeMeHHbIE METO/IbI MIPOEKTHOTO
ananusa. - M.: Mup, 1976. - 374 c.

14. Mowuceesa H.K. Bpibop TexHmueckux
pELIeHU NpU CO3JaHUU HOBBIX M3IEIHN. -
M.: Mammnoctpoenue, 1980. - 181 c.

15. Mowuceesa H.K. u np. HoBasi TexHmka:
noBbilieHHEe A((HEKTUBHOCTH H3JaHUA U
ocBoeHus. - M.: Brpicmias mxkoia, 1984. -
289 c.

16. TlommuoBckuit B.B., Horum B./I.
[TapeTo-onTuManbHbIE pereHus
MHOTOKpHUTEpHaIbHbIX 3a1ad. - M.: Hayka,
1982. - 320 c.

17.  TMuropos TI'.C., Tapan [O.H,,
benpronsckuit  B.IL NuTencudukanus
WHKEHEPHOT O TBOpYECTBA. - M.:
[Tpoduzmar, 1989. - 197 c.

18.IToremkun 1.C. ABToMaTu3aIusi CHHTE3a
(GYHKIIMOHATBHBIX CXEM. - M.:
Oneproarommsaar, 1981. - 279 c.

Module designation:

Mathematical Problems and Bases of
Automation

Courses of academic disciplines within the
module

Mathematical Problems and Automation
Basics/Algorithms and Automation Programs

Semester(s) in which the module is taught

5

Person responsible for the module

Isabekova Bibigul Beisembaevna

Language

Russian, Kazakh




Relation to curriculum

EP Automation and control
Optional component

Type of teaching, contact hours

Full-time

Lectures - 22.5 hours (up to 60 students)
Practical classes - 22.5 hours (up to 30
students)

Self-study— 105 hours

Workload

total: - 150 hours

Credit points

SECTS

Requirements according to the
examinationination procedure

SO PSU 8.01.2-09 "Monitoring and
evaluation of educational achievements of
students”

Terms of admission for training within the
module

Computer science, Higher Mathematics II,
PhysicslI

Module objectives/intended learning
outcomes

Knowledge of: types of representation of
mathematical models; Numerical methods
for solving automation problems.
Skills: to build mathematical models on the
verbal formulation of automation tasks; to
solve problems of optimization of automated
systems; Competently apply numerical
methods in solving problems arising when
creating automated systems.

Competencies: in the development of
mathematical models of technological
processes and objects.

Content

The concept of a model and its object.
Modeling as a research method. The role of
modeling in the processes of human
cognitive and practical activity. The concept
of a mathematical model. The value of
mathematical models (MM) in solving
automation problems. Recommended
Reading list.

Basic principles of modeling: the necessary
degree of detail MM; A systematic approach
to constructing a model. Types of models:
static, dynamic, deterministic, stochastic;
One-dimensional, multidimensional; Linear,
nonlinear. Conformity MM to the studied
object, an estimation of quality of model.
Forms of representation of models. Structural
models: features, opportunities, advantages,
disadvantages. Software.

Models of states. The concept of the state of
a dynamic system; Forms of state models.
Model of the state of the control object.
Model of the state of a closed
multidimensional system. Software.
Identification of management objects.
Statement of the identification problem.
Methods of identification.



http://www.multitran.ru/c/m.exe?t=7109597_1_2&s1=%F1%E0%EC%EE%F1%F2%EE%FF%F2%E5%EB%FC%ED%E0%FF%20%F0%E0%E1%EE%F2%E0%20%F1%F2%F3%E4%E5%ED%F2%EE%E2

Construction of mathematical models of the
main elements of automation systems.
Description of modeling objects.
Simplification (idealization) of the object.
Regularities in the field of application of the
model. Methods of mathematical formulation
of these patterns.

Description of objectives, limitations, input
effects, setting devices. Description of
sensors, converters, regulators. Numerical
methods of solution. Approximation of
functions. Formulation of the problem. Spot
Approximation. Uniform approximation. Use
of series. Interpolation. Selection of
empirical formulas. Numerical
differentiation. Approximation of
derivatives. Use of interpolation formulas.
Method of undetermined coefficients.
Numerical integration. The method of
rectangles and trapezoids. The Simpson
method. Using splines.

Methods for solving linear systems: direct
and iterative. The Cauchy problem: one-step
and multi-step solutions. Estimation of the
accuracy of the result and the choice of the
step of integration. Boundary value problem:
methods of solution.

Application of mathematical models for
solving optimization problems

General formulation of the optimization
problem. One and multicriteria optimization
problems, approaches to their solution. One-
dimensional and multidimensional
optimization; Unconditional and conditional
optimization. Numerical methods of
unconditional optimization: the method of
uniform search; Bitwise approximation
method; Method of dichotomy; Golden
section method.

Linear programming problems.
Multidimensional optimization of linear
objective functions under linear constraints
of the form of equalities and inequalities.
Algebra of the simplex method, obtaining a
support solution. The dual problem of linear
programming. Standard programs and
examinationples of their use for solving
automation tasks.

Problems of nonlinear programming.
Multidimensional problems of nonlinear
programming. Standard programs and their
use for engineering calculations.




Optimization of multi-stage processes.
Methods for solving dynamic programming
problems.

Use of optimization methods for solving
optimal control problems. Using nonlinear
programming methods.

Forms of final control

Exam

Media employed

Software package

Reading list

1. Moucees H.H. Maremarudeckue 3agaqu
cuctemMHoro ananusa. - M.: Hayka, 1998. -
487 c.

2. CoseToB b.A., SIkoBIIEB C.A.
MogpenupoBanue cucrteM. - M.: Beicmas
mkoia, 2000. - 271 c.

3. Typuak JL.U. OCHOBBI YHCIIEHHBIX
MeToa0B. - M.: Hayka, 2001. - 320 c.

4. KopmynoB H.H. Maremaruueckue
OCHOBBI KHOCPHETHKH. - M.:
Dneproaromusaat, 1987. - 424 c.

5. KpackeBuu B.E. Yucnenneie MeTOIbI B
WH)KEHEPHBIX HcciienoBanusx. - K.: Beicmas
mKoJja, 1986. - 263 c.

6. Porau B.SJI. Pacuer auHamMuku
MPOMBIIIUICHHBIX aBTOMAaTUYECKUX CHUCTEM
perynupoBanus. - M.: DHeprus, 1973. - 440
c.

7. Eropos B.H., Kopxenesckuii-SIkoBies
O.B. IudpoBoe MomenupoBaHHUE CHCTEM
anekTponpuBoga. - Jl.. DHeproaromuzanr,
1986. - 168 c.

8. Teopust aBTOMATHYECKOTO YIPABJICHHUS.
Teopust TMHEHHBIX CUCTEM aBTOMATHYECKOTO
ynpasinenus. - llox penakumeit BopoHoBa
A.A.: Beiciras mkoma, 1977. - 303 c.

9. baxsanos H.C., )Kunkxos H.II., KoGenbpkoB
I''M. Yucnenunsle meronsl. - M.: Hayka, 1.
pen. uz-mar. nur., 1987. - 600 c.

10. demunoBuu b.I1., Mapon N.A. OcHOBbI
BBIUMCIUTENILHOM MaTteMatuku. — M.: T'oc.
u3l. puz-mat. auT., 1960 - 659 c.

11. ®ypynxues P. U. u np. Ilpumenenue
MaTeMaTHYecKux  MeToJoB u  OBM:
[TpakTukym: YuebHoe nocodue s By30B/ P.
. Oypymwxues, ®.M. babymkun, B.B.
BapaBko. — MuHck: Bemumiimas mkoia,
1988 - 191 c.

12. Tloremkun B.I'. CuctemMa MHXXEHEPHBIX U
Hay4yHbIX pacuetoB MATLAB: - B 2-x T.
Tom 2. — M.: TUAJIOI" — MUDU, 1999 -
304 c.

2.2 Processes and settings




Module designation:

Digital Technology and Microprocessor
Means

Courses of academic disciplines within the

Digital equipment and microprocessor means

module | Microprocessor means and software
complexes

Semester(s) in which the module is taught 5

Person responsible for the module Mendybaev S.A.

Language

Russian, Kazakh

Relation to curriculum

EP Automation and control
Optional component

Type of teaching, contact hours

Full-time

Lectures - 30 hours (up to 60 students)
Practical classes - 15 hours (up to 30
students)

Self-study— 105 hours

Workload

total: 150 hours

Credit points

5 ECTS

Requirements according to the
examinationination procedure

SO PSU 8.01.2-09 "Monitoring and
evaluation of educational achievements of
students”

Terms of admission for training within the
module

Higher Mathematics, Physics, Theoretical
Fundamentals of Electrical Engineering

Module objectives/intended learning
outcomes

Knowledge: the principles of construction
and the structure of functional electronics
devices, their parameters, features and
operating conditions; design methods;
programming language assembler and
methods for debugging programs.

Skills: to make a choice of the necessary type
of microcircuits in the environment of
electronics; to find optimal circuit solutions
in automatic control systems; to create
programs for the microcontroller and debug
them.

Competencies: in the development and
operation of electronic means, in the use of
microcontrollers and programs in the
language of assemblers and their debugging.

Content

Physical basis of semiconductors.
Semiconductor materials.

Semiconductor diodes, thyristors.

Bipolar transistors: p-n-p and n-p-n. The
principle of amplification and circuit
switching on transistors.

Field-effect transistors: with control p-n-
junction, with built-in and with induced
channel. Parameters and static characteristics
of field-effect transistors. Comparative
evaluation of field and bipolar transistors
Construction of amplifying stages: single-
stage amplifiers on bipolar and field-effect
transistors. The concept of feedback.




Principles of constructing multistage
amplifiers. Amplifiers of direct current.
Power Amplifiers.

Rectifiers, smoothing filters ..

Surge Protectors. Parametric stabilizers,
compensating stabilizers.

Electronic generators and pulse formers.
Microelectronics. Integrated circuits (IC).
Classification of integrated circuits: by
functional complexity, by manufacturing
technology, digital and analog.
Microcontrollers. Use of microcontrollers in
automation systems.

Forms of final control

Exam, course project

Media employed

Laboratory stands

Reading list

1.Muxpomnporneccopsl. B 3-x knurax./Ilon
obmert pemakumeit Ilpecnyxuna JI.H.-M.:
Bricmias mkona. — 1986.

2. Coyuek b. Mukporpoiieccopsl 1 MUKPO-
OBM. —-M.: Mup, 1980.

3. Cobotka u., Crapsr b.
MuxkpormnpoliieccopHble CHUCTEMBI. -M.:
OHeproaromusiar, 1984.

4. MuUKpOnpoIeccopHble aBTOMATHYECKUE
CUCTEMBI perynupoBaHusi. OCHOBBI TCOPUH U
ayeMeHTHl /mof penakiueil Collo0BHUKOBA
B.B. —-M.: BrIcmIas mkoia, 1991.

5. Amekceenko A.I'., Tlamumeia A.A.,
HNBanHHUKOB AL [IpoekTupoBanue
pPaZMOdIEKTPOHHOMN anmnapaTypsl Ha
MHUKpOIIpolieccopax. —M.: pajguo H CBs3b,
1984.

6. CoBpeMeHHbIE  MHUKPOKOHTPOJUIEPHI.
ApXUTEKTypa, CpeAcTBa MPOSKTUPOBAHUS,
pUMEpBI IPUMEHEHUs, pecypchl HTepHET./

Ilog penakumeit Kopmyna W.B. — M.:
AKUM, 1998.
7. B.b.bponuH, M.H.1larypun
MUKpPOKOHTPOJIIEPBL. Apxwutekrypa,
nporpaMMUpoBaHue,  UHTepdeiic.-  M.:
OKOM, 1999.

8. B.®.KozaueHk0 MUKPOKOHTPOIIIEPHI.
PykoBojctBo  mo  mpumeHeHmoo  16-
pa3psAHBIX MHKpOKOHTpoutepoB IntelMCS-
196/296  BO  BCTPOEHHBIX  CHCTEMax
ynpasnenus. — M.: OKOM, 1997.

9. MuxkpokonTposiepsl. Bemyck 1. — M.:
JOJIDKA, 1998.M.A.I' magmreiin
MuxkpoxkoHTposuiepsl cemerictBa Z86 Ghupmbl
ZILOG. — M.: IOADKA, 1999.

| Module designation:

\ Experiment Technique and its




Processing

Courses of academic disciplines within the
module

Technigue of experiment and its processing
/ Methods of data processing of automation
systems

Semester(s) in which the module is taught

6

Person responsible for the module

Pudich Natalia Nikolaevna

Language

Russian, Kazakh

Relation to curriculum

EP Automation and control
Optional component

Type of teaching, contact hours

Full-time

Lectures - 22.5 hours (up to 60 students)
Practical classes - 22.5 hours (up to 30
students)

Self-study — 105 hours

Workload

total: 150 hours

Credit points

5 ECTS

Requirements according to the
examinationination procedure

SO PSU 8.01.2-09 "Monitoring and
evaluation of educational achievements of
students"

Terms of admission for training within the
module

basics of designing information systems,
theoretical fundamentals of electrical
engineering, higher mathematics 11

Module objectives/intended learning
outcomes

Knowledge: mathematical methods for
solving engineering and scientific and
technical problems; Methods of experiment
planning.

Skills: to apply in practice mathematical
methods, modern computers and their
mathematical support for solving
engineering and scientific and technical
problems; Apply the basic methods of
processing experimental data.
Competencies: on the conditions of the
experiment

Content

The concept of a planned experiment. The
purpose and objectives of the discipline, its
relationship with other disciplines. The
concept of the object of research. Planned
experiment as a method of investigation.
The role of the planned experiment in the

processes of cognition and practical
activity. Physical and computational
Experiment

Theoretical  basis of the planned
experiment. The concept of a planned
experiment. Tasks of the planned
experiment. Statement of the planned
experiment. The planning matrix. Obtaining
a relationship between the variable
parameters and the indicators of the
research object. Determination of the
coefficients of a polynomial. Determination




of variance of the coefficients of a
polynomial.

Study of the model with the help of a full
factorial experiment of type 2n. The object
of research, its factors. Determining the
range of factors. Goal function. The
planning matrix. Natural and relative units.
The transition from natural to relative units.
Student's criteria. Calculation of the
coefficients of a polynomial. Checking the
significance of the coefficients. Check the
adequacy of a polynomial. Advantages of
representation of dependencies in the form
of a polynomial. Area of problems to be
solved. Geometric interpretation of the
planned experiment. A true factor space.
The discrepancy. Characteristic problems
using the full factorial experiment (PFE) of
type 2n. Problems of approximation.
Investigation of the model with the help of
a fractional factorial experiment (FFE) of
the 2n-k type. Justification of the
examinationple of FFE. Fractionality of the
plan. Generating relationship of the plan.
The planning matrix. Staging the
experiment. Calculation of the coefficients
of a polynomial. Checking the significance
of the coefficients. Check the adequacy of a
polynomial. Recommendations on the use
of FFE.

The allocation of dominant factors by the
method of accidental balance when testing
electromechanical equipment for reliability.
Formulation of the problem. Formation of
the planning matrix. Allocation of dominant
factors. Diagram of scattering. Correction
of the column of values of the objective
function. Recommendations for use.
Analysis of the operation of the
electromechanical system using orthogonal
second-order planning (OSOP).
Substantiation of the transition to second-
order plans. Types of second-order plans.
"Star points™ and the size of the shoulder.
Number of experiments. Staging the
experiment. Construction of the planning
matrix. Calculation of the coefficients of a
polynomial. Checking the significance of
the coefficients. Check the adequacy of a
polynomial. Scope of the method.

The analysis of the operation of the
electromechanical system using second-




order rototabel planning (SORP). Rationale
for the application of the SORP planning
method. The choice of the shoulder and the
"star points". The planning matrix.
Calculation of the coefficients of a
polynomial. Checking the significance of
the coefficients. Check the adequacy of a
polynomial. Application area.

Application of the method of factor
experiment to solve optimization problems.
Class of tasks to be solved. Research of
dynamic characteristics of electric motors.
Investigation of the electromechanical
system. Recommendations for use.

Forms of final control

exam

Media employed

Reading list

1 HUBoGorenko b.A., Wnbunckuii H.O.,
[InanupoBanue JKCIEPUMEHTA B
anekTpoMexaHuke. - M.: Dueprus, 1975.
-185c.

2 Kombuios N.II. I[Ipumenenue
BBIYMCIUTEIbHBIX MAIlMH B WHXKEHEPHO-
SKOHOMHUYECKUX pacyerax. - M.: Bricu.
mk., 1980. - 263 c.

3 B.A. Poros. Meroauka u mnpakTHKa
TEXHUYECKUX IKIEepUMEHTOB. — M., 2005.
4 baxsanos H.C., JXXumxos H.II,
Ko6GensunkoB I'.M. UuciaeHnsle METOILI.
- M.: Hayka, 2008. - 600c.

5 Taiippime M. Ananuz u o06paborka

naHHeix: cmemn. cmapaB. - CII6: Ilutep,
2001.-752 c.

6 IletpoB  A.Il.  Cratuctuyeckas
oOpaboTka pe3yIabTaTOB
IKCIEPUMEHTAIbHBIX UCCJICIOBAHMIA:

yua.moco0. -Kypran: uzg-so KI'Y, 1998. -
85c.

7 BenukoB A.B., Benukos I'.B. Teopus
noaoous U MOJIETUPOBAHUS
(IpUMEHUTENBHO K 3aga4am
AJIEKTPOIHEpreTuku). - M.: Bpicm. mk.,
1984. - 439c.

8 Hanumos B.B. Teopus skcnepuMeHTa. -
M.: Hayka, 1971. — 208

Module designation:

The Use of Computers in the Calculation
of Information Systems

Courses of academic disciplines within the
module

Application of computers in calculations of
information systems / Use of computers in
automation systems

Semester(s) in which the module is taught

5

Person responsible for the module

Isabekova Bibigul Beisembaevna




Language

Russian, Kazakh

Relation to curriculum

EP Automation and control
Optional component

Type of teaching, contact hours

Full-time

Lectures - 22.5 hours (up to 60 students)
Practical classes - 15 hours (up to 30
students)

Laboratory classes -7.5 hours (up to 15
students)

Self-study — 105 hours

Workload

total: - 150 hours

Credit points

5 ECST

Requirements according to the
examinationination procedure

SO PSU 8.01.2-09 "Monitoring and
evaluation of educational achievements of
students”

Terms of admission for training within the
module

computer science, higher mathematics I,
physics

Module objectives/intended learning
outcomes

Knowledge of: mathematical methods for
solving engineering and scientific and
technical problems; basic methods of
calculating  information  systems and
processing experimental research data on
computers.

Skills: to apply in practice mathematical
methods, modern computers and their
mathematical support for solving
engineering and scientific and technical
problems; to optimize design and design
decisions using a computer.

Competencies: in the application of
mathematical methods in data processing.

Content

Place of the course in the educational
process. The purpose and objectives of the
discipline, its relationship with other
disciplines. The main issues studied in the
course, the volume in hours, the form of
verification assimilation.

Application of computers in calculations
and experiments. The use of computers for
solving problems of analysis and synthesis
of automatic systems. Computing machines.
The main hardware nodes. Modern
programming environments and algorithms
for solving engineering problems. Prospects
for the development of computer
technology.

The main stages of solving the problem on a
computer. Formulation of the problem.
Choosing a solution method. Compilation of
the algorithm. Drawing up the program.
Debug the program. Calculation and
analysis of results.




Features of research on computers of
control systems and their elements. Basic
principles of constructing models of systems
and their elements. Methods of modeling.
Structural modeling. Use of the
mathematical apparatus necessary for the
decision of problems on the computer.
Gauss method of sequential elimination of.
unknowns. Reflection method. Simple
iteration method. Features of the
implementation of the simple iteration
method on a computer. Seidel's method. The
method of steepest gradient descent. The
conjugate gradient method. The error of the
approximate solution of the system of
equations and the conditionality of the
matrices. Simple iteration method and
related questions. Newton's method.
Methods of descent.

The methods of Euler and Runge-Kultta.
Method of undetermined coefficients.
Finite-difference methods and singularities
of integration of systems of equations.
Methods of numerical integration of second-
order equations.

Statement of the interpolation problem.
Basic concepts of the theory of the method
of grids. Linear and quadratic interpolation.
Interpolational Lagrange polynomial.
Newton's interpolation polynomial. Inverse
and multiinterval interpolation.
Approximation of curves. Least square
method. Approximation by a polynomial.
Solution of integral equations by the
method of replacing the integral by a
quadrature sum. Integration by the method
of rectangles, trapezium, Simpson method.

Forms of final control

exam

Media employed

software package

Reading list

1. Anekcee B.E., Baynun A.C., IlerpoBa
I'.II.. BerunciaurenbHas ~— TEXHHKA  H
MpOorpaMMHUpPOBaHUE:! MPaKTUKYM 1o
IIPOrPaMMHUPOBAHHUIO: MPAKT. MOCOOHE /TIOA
pen. IlerpoBa A.B. -M.: Beici. mik.,2001. -
400 c.

2. @ypymwxue P.M., babymkun @.H.,
Bapagko B.B. [Ipumenenue
MaTeMaTHYeCKUX METOJIOB OBM:
MPAKTUKYM: Y4. TOcOOHUe ISl By30B. — MH:
Breicmi. mxk., 2003.- 191c.

3. baxsamob H.C., JXXugkos H.II.,
KoGenbkoB I'.M. UunclieHHbIE METOABI: YU.




nocobwue. - M.: Hayka, 1987. - 600c.
4. BenukoB A.B., Benuko ['.B. Teopus

noa00us u MO/JICIIUPOBAHUS
(IPUMEHHTENILHO K 3aj1a4am
AJIEKTpOdHEepreTuku). - M.: BelchLiik.,
1984. - 439 c.

5. IlnanupoBanue  sKcnepumeHnra  //
Metoauueckre — ykazaHus 1O Kypcy
«OcHOBBI Hay4HBIX HccaenoBanuit» / P.K.
Jxarmaposa, C.A.byrybaes, T.A.
AcambaceBa. - Anma-Ata: ADU. - 1988. -26
c.

6. Homx M., Kunara K., Cruncon K.
DddexruBnas padora ¢ MicrosoftExcel-97.
-CII6.:ITutep, 1998. -1072 c.

7. llapon IognmuH. OcBOM caMOCTOSTEIBLHO
nporpamMupoBanue s MicrosoftExcel
2000 3a 24 wyaca. -M.: WM3p-ii nom
"Bunpame", 2000. -304 c.

8. BomuenkoB H.I'. IIporpamMmmupoBanue Ha
VisualBasic 6: B 3-x u. -M.: UHOPA-M,
2002.

9. Hocau B.B. Pemenue 3az1a4
arMmpOKCUMALINH c MTOMOIIIBIO
MIEPCOHAIIbHBIX KOMITBIOTEPOB. -
M.:MUKALII, 1994. -382 c.

10.  IlerpoB  A.l.  Cratuctuueckas
o0paboTka pe3yJabTaTOB
AKCIIEPUMEHTAIIbHBIX UCCIIEI0BAHMI:

yu.noco6. -Kypran: m3n-so KI'Y, 1998. -
85c.

11. Topun HO.H., Makapos A.A.
CraTucTudyeckuii  aHanM3  JaHHBIX  Ha
komnetorepe. -M.:MMTH®PA-M, 1999. -85 c.
12. TaiigeimeB WM. AHann3 u oOpaboTka
JTaHHbIX: crel. cipas. - CII0: [Turtep, 2001.-
752 c.

Module designation:

Technological Processes and Production

Courses of academic disciplines within the
module

Technological processes and production /
Technological objects of automation

Semester(s) in which the module is taught

6

Person responsible for the module

Zhalmagambetova Ulvuar Kairbulatovna,
Glokk Kristina Sergeevna

Language

Russian, Kazakh

Relation to curriculum

EP Automation and control
Optional component

Type of teaching, contact hours

Full-time

Lectures - 22.5 hours (up to 60 students)
Practical classes - 22.5 hours (up to 30
students)

Self-study — 105 hours




Workload

total: - 150 hours

Credit points

5 ECTS

Requirements according to the
examinationination procedure

SO PSU 8.01.2-09 "Monitoring and
evaluation of educational achievements of
students”

Terms of admission for training within the
module

computer science, higher mathematics I,
physics Il

Module objectives/intended learning
outcomes

Knowledge of the basics of building
automatic lines and production modules;
structure of construction of control systems
for production sites.

Skills: the ability to calculate and select the
main process equipment; design flexible
production modules.

Competencies: in the construction of circuits
of automatic lines and modules.

Content

The main technological processes of
industrial production.
Technical means of production systems.
Fundamentals of the choice of technological
equipment. System-technical synthesis. The
method of virtual routes. Calculation of the
number and optimal placement of technical
means.

Structure of the automated section
management. Structural composition of the
automated site. Control links in the
components of the automated site.

Basics of modeling production systems.
Principles of the system approach to
modeling. The production system as an
object of management.

Control systems for production modules,
lines, sections, workshops. The object of
management of the production system and
the structure of the management system. The
upper level of management.

The aggregate-modular principle of
constructing flexible automatic lines. Types
and classification of structural and layout
schemes. Selection on the computer of
rational layouts.

Optimization of structural and layout
schemes of flexible automatic lines.
Analysis of variants of the layout of

machine tools from a given set of modules.
Choice of structural and layout schemes of
equipment.

Construction of flexible production

modules. Multioperational machine tools.
Explosion-proof equipment. Optimization of
technological processes.




Forms of final control

exam

Media employed

Reading list

1) TexHOIOTUYECKHE OCHOBBI THOKHX
npousBoJcTBeHHbIX cuctem / Ilox pen.
IO.M. Conomennena. — M.: Bricias mikona,
2000. - 255 c.

2) Hamenko A.W., benoycor A.IL
[IpoexkTupoBaHre aBTOMATHYECKUX JIMHUU.
— M.: Beiciias mikona, 1983. — 327 c.

3) IIpoexkTupoBanue TEXHOJIOTHH
ABTOMAaTU3UPOBAHHOTO  MAIIMHOCTPOCHHS.
ITon pen. KO. M. ComomenneBa. - M.:
Bricmias mikoina, 1999. - 416 c.

Module designation:

Applied Information Theory

Courses of academic disciplines within the

Applied Information Theory / Theory of

module Algorithms

Semester(s) in which the module is taught 5

Person responsible for the module Pudich Natalia Nikolaevna
Language Russian

Relation to curriculum

EP Automation and control
Optional component

Type of teaching, contact hours

Full-time

Lectures - 22.5 hours (up to 60 students)
Practical classes - 15 hours (up to 30
students)

Laboratory classes -7.5 hours (up to 15
students)

Self-study— 105 hours

Workload

total: - 150 hours

Credit points

5 ECTS

Requirements according to the
examinationination procedure

SO PSU 8.01.2-09 "Monitoring and
evaluation of educational achievements of
students"

Terms of admission for training within the
module

special sections of mathematics.

Module objectives/intended learning
outcomes

Knowledge of setting the problem of
discretization; quantitative assessments of
information; information characteristics of
the source of messages; ways of encoding
information.

Skills: to calculate quantitative estimates of
information; information characteristics of
the source of messages; to apply the basic
models and means of information transfer
for optimization of modern computer
systems.

Competencies: in questions of information
presentation, ways of its processing.

Content

Fundamentals of information theory. Basic
concepts and definitions.
Mathematical models of signals. A random




process as a model of signals.

The theory of message transmission.
Modulation and detection of signals in the
transmission of information. Digital signals.
Coding of information messages.
Communication channels for transmission.
Multichannel methods of information
transfer. Quantitative assessment of
information. Entropy as a measure of the
uncertainty of choice. General scheme of
information processing. Hardware. Static
analysis result.

Forms of final control

exam

Media employed

Software package

Reading list

1. 3enpaun E.A. LludpoBeie nHTErpasIbHBIC
MUKPOCXEMBI B uH(GOPMaIMOHHO-
u3MepuTenpHOM  anmaparype  —  JL:
Dneproaromusaar, 1986.-280c.

2. Onamumii A. AnanmoroBas u uudpoBas
anekTpoHnka — M.: «lopsiyas nuHUS.
Tenexom», 1999.-768c.

3. [Tyxanbckui I'.N. udpossie
yCTpOMCTBa - Cankr-IletepOypr.:
«ITomarexunkay, 1996.-886¢.

4. Ilyxaneckuii I'.M. IlpoextupoBanue
JUCKPETHBIX YCTPOMCTB HAa MHTErPAJIbHBIX
MUKpocxemax — M.: «Paguo u CBS3bY,
1990.-304c.

Module designation:

Microprocessor Systems in  Control
Systems

Courses of academic disciplines within the
module

Microprocessor complexes in  control
systems / Microprocessor control systems

Semester(s) in which the module is taught

5

Person responsible for the module

Isabekova Bibigul Beisembaevna, Glokk
Kristina Sergeevna

Language

Russian, Kazakh

Relation to curriculum

EP Automation and control
Optional component

Type of teaching, contact hours

Full-time

Lectures - 22.5 hours (up to 60 students)
Practical classes - 15 hours (up to 30
students)

Laboratory classes -7.5 hours (up to 15
students)

Self-study — 105 hours

Workload

total: - 150 hours

Credit points

SECTS

Requirements according to the
examinationination procedure

SO PSU 8.01.2-09 "Monitoring and
evaluation of educational achievements of
students”

Terms of admission for training within the

Physics, higher mathematics, computer



http://www.multitran.ru/c/m.exe?t=7109597_1_2&s1=%F1%E0%EC%EE%F1%F2%EE%FF%F2%E5%EB%FC%ED%E0%FF%20%F0%E0%E1%EE%F2%E0%20%F1%F2%F3%E4%E5%ED%F2%EE%E2

module

science, electronics, programming
technologies, applied information theory

Module objectives/intended learning
outcomes

Knowledge of modern single-chip and
modular sets of microprocessor means used
to build microprocessor systems; principles
of operation and comparative characteristics
of LSI and VLSI microprocessor Kits,
approaches to building microprocessor
systems, the functional purpose of the
modules of the kit and their programming;
The main stages of the design of
microprocessor systems, factors affecting
the selection of microprocessor Kits;
Features of development and debugging of
hardware and software systems on cross-
media and in resident mode.

Skills: to practically use the systems of
characteristics of modules of
microprocessor  kits  when  designing
hardware and software of microprocessor
systems; Make independent decisions when
choosing the structure of the system and the
algorithms for implementing the functions
in accordance with the selected design
criteria; Design a microprocessor module, a
memory  system, an interface in
microprocessor systems based on the
requirements specification; Set tasks of
analysis and optimization of system
structures, use standards when preparing
documentation for hardware and software
Competencies: in the principles of operation
of microprocessor devices and their
application

Content

Microprocessors, basic concepts of
definition, classification, stages and history
of development. Structure of the basic
microprocessor system.

Microprocessor architecture Processing of
data in a microprocessor. Memory structure
and addressing methods. The basic concepts
of assembler and the composition of
commands.

Methods of information exchange and
memory organization of microprocessor
systems.

Peripheral devices and the organization of
input / output of information in
microprocessor systems.

Tools for debugging microprocessor
devices and systems.

Microprocessor  controllers;  varieties,




technical characteristics, principles of
construction. Organization of connections
of various devices to microprocessor
controllers.

PC-compatible controllers. Connection of
PC compatible controllers to the computer.
Networking on the basis of controllers. The
current state of software and hardware
systems of microprocessor systems.

The main classes of microprocessor means:
MICroprocessors, microcontrollers,
integrated processors, signal processing
processors. System modes of operation of
processors.

The concept of a register-based software
model of a microprocessor, illustrating them
using the examinationple of modern single-
chip microprocessors.

Classification of commands of
microprocessors: data transfer, logical and
arithmetic processing, input-output, control
transfer, microprocessor control.

The basic tendencies of development of
architecture of microprocessors.
Communication microcontrollers.
Microcontrollers for control. The tasks and
role of microprocessor controllers in
automated control systems. Composition of
the software. Languages of the description
of algorithms. Implementation of typical
functions in microprocessor controllers and
systems.

Methods for improving the performance of
microprocessor systems

Use of mathematical coprocessors.
Multimicroprocessor systems.

Cross-means of designing software for
microprocessor systems.

Software and hardware systems of control
systems

Software and hardware systems of
automated  process  control  system.
Principles of construction and structure of
modern microprocessor control systems.
Typical automated control  systems.
Software packages SCADA system.

The main characteristics of new
microprocessors and  microcontrollers,
interface modules, semiconductor memory
modules. Prospects for the development of
microprocessor technology. Modern
microprocessor control systems




Forms of final control

Exam, course work

Media employed

Stand for programming microprocessor
controllers.

Reading list

1. I'yk M. Anmapatasie cpeactsa IBMPC—
Cn6.: «[TutepKom» 2006

2. TexHuyeckoe ONHCAHHWE KOHTPOJUIEpa
Fastwel CPU-185

3. Cmur [Ix ComnpsbkeHue KOMIBIOTEpA C
BHEITHUMU YCTPOMCTBAMH. Ypoku
peanuzanuu. — M.: 2000.

4. Onccon I', Inanu /1 Ludpossie cuctemMb

aBTOMatu3auuu W  ympasineHus -Cmo.:
Hesckuii quanext 2001.

5. Muxkponpoiieccopbl u
MHUKPOIPOIIECCOPHBIC KOMILJIEKTBI

WHTErPAIbHBIX MHKpocxeM CrpaBOYHUK. —
M.: Paguo u cBs3b 1988.

Module designation:

Modeling and identification of control
objects

Courses of academic disciplines within the
module

Modeling and control objects / Modeling
and software of control systems

Semester(s) in which the module is taught

6

Person responsible for the module

Isabekova Bibigul Beisembaevna, Glokk

Kristina Sergeevna

Language

Russian, Kazakh

Relation to curriculum

EP Automation and control
Optional component

Type of teaching, contact hours

Full-time

Lectures - 22.5 hours (up to 60 students)
Practical classes - 15 hours (up to 30
students)

Laboratory classes -7.5 hours (up to 15
students)

Self-study— 105 hours

Workload

total: - 150 hours

Credit points

5 ECTS

Requirements according to the
examinationination procedure

SO PSU 8.01.2-09 "Monitoring and
evaluation of educational achievements of
students”

Terms of admission for training within the
module

higher mathematics; Informatics,
programming technology; physics.

Module objectives/intended learning
outcomes

Knowledge of modern single-chip and
modular sets of microprocessor means used
to build microprocessor systems; Principles
of operation and comparative characteristics
of LSI and VLSI microprocessor Kits,
approaches to building microprocessor
systems, the functional purpose of the
modules of the kit and their programming;
The main stages of the design of
microprocessor systems, factors affecting




the selection of microprocessor Kits;
Features of development and debugging of
hardware and software systems on cross-
media and in resident mode.

Skills: to use practically systems of
characteristics of modules of microprocessor
kits at designing hardware and software of
microprocessor systems; make independent
decisions when choosing the structure of the
system and the algorithms for implementing
the functions in accordance with the selected
design criteria; design a microprocessor
module, a memory system, an interface in
microprocessor systems based on the
requirements specification; set tasks of
analysis and optimization of system
structures, use standards when preparing
documentation for hardware and software.
Competencies: in the choice of conditions
for the use of microprocessor devices in the
control system

Content

Brief information about the development
and formation of identification methods.
Identification in management processes.
Reflection of the properties of the object,
essential for the purpose of modeling.
Adequacy and criteria for adequacy of the
model.

General information about mathematical
models and their classification. A family of
transfer function models.

General scheme of the identification
process. A priori and a posteriori
information. The problem of identifiability.
Statistical criteria of tightness of
communication. Criteria and methods for
targeting the cause-effect relations of the
model coordinates.

Identification based on assessment methods.
Correlation methods of identification.
Features of identification of objects in
closed systems.

Identification methods with configurable
adaptive models.

Types of criteria for approximation of
models to the object. Simplification of
synthesized algorithms for tuning adaptive
models. Methods for identifying nonlinear
dynamic characteristics.

Application of harmonic linearization in the
identification of nonlinear objects. Use of
the method of statistical linearization for the




identification of nonlinear objects.

Forms of final control

exam

Media employed

Reading list

1 BaBwioB A.A. u ap. NmuranuonHoe
MO/ICJIUPOBAHUE MIPOU3BOJICTBEHHBIX
cucreM- M.: Texnuka, 1983 1.

2 BonkoB E.A. Yucinennble Metonpl- M.:
Hayka, 1987.

3 MouceeB H.H. Maremaruueckue 3amadu
cuctemMHoro ananusa- M.: Hayka, 1981 r.

4 Camapckuit A. A., Muxaiinos A. IL
Maremarnueckoe MojenupoBanue: Muaewu.
Metonel. [lpumepsl.- 2-¢ usm., ucnp.- M.:
OU3MATIINT, 2002.- 320 c.

5 CoBeToB b.A., SIxoBieB C.A.
«MonenupoBaHUe CHCTEM». YUYCOHHK IS
BVY3o0s -M.: Bricuiag mkosna, 1985 r.

Module designation:

Reliability of Control Systems

Courses of academic disciplines within the
module

Reliability of control systems / Theory of
reliability in automatic control systems

Semester(s) in which the module is taught

7

Person responsible for the module

Isabekova Bibigul Beisembaevna, Glokk
Kristina Sergeevna

Language

Russian, Kazakh

Relation to curriculum

EP Automation and control
Optional component

Type of teaching, contact hours

Full-time

Lectures - 30 hours (up to 60 students)
Practical classes - 15 hours (up to 30
students)

Self-study — 105 hours

Workload

total: - 150 hours

Credit points

5 ECTS

Requirements according to the
examinationination procedure

SO PSU 8.01.2-09 "Monitoring and
evaluation of educational achievements of
students"

Terms of admission for training within the
module

Module objectives/intended learning
outcomes

Knowledge of mathematical methods for
calculating the reliability of control systems
in the design, manufacture and operation of
technical systems for various purposes;
methods of monitoring and diagnosing,
forecasting,  obtaining  estimates  of
reliability indicators; General principles of
building quality management of technical
systems.

Skills: to promote the introduction and wide
dissemination of modern principles of
product quality management in automatic

control systems for technical objects and




technological processes; to apply methods
of calculation and design of highly reliable
systems using modern computer facilities.
Competencies:  in  determining  the
parameters characterizing the reliability of
the control system

Content

Basic concepts, definitions and criteria of
product quality. Indicators of product
quality and their types. ldentification and
analysis of factors affecting the quality of
products. Methods for determining the
values of quality indicators. Selection of
parameters characterizing the quality of
products.

Basic concepts, definitions and reliability
criteria. Causes and factors of the
appearance of failures and failures in
automatic control systems.

General characteristics of the problem of
increasing the efficiency of management of
technological processes and technical
objects.

The basic stages of calculating the
reliability of elements and systems.
Coefficient of operational readiness.
Methods for calculating the reliability of
redundant systems

Methods for calculating the reliability of
technical systems with redundancy

Tests of reliability tests.

Operational reliability of technical systems.
Processing of experimental data. Quality
management of complex technical systems
The importance of reliability theory and
product quality management in the solution
of automation tasks in control systems.

Forms of final control

exam

Media employed

Reading list

1. HpyxuHuH I'.B. Hanexnocts

aBTOMAaTU3MPOBAHHBIX cuUcTeM. — M.:
Ouneprus, 2000.

2. Kurymxkun B.I. HanexHnoctb
SHEPreTHYECKUX CHCTEM. VYyeOHoe

nocobue. Y.1. U3-Bo HITY, HoBocubupck,
2002 r.

3. Tyk IO.b. Teopusa HazexHOCTH B
3JIEKTpO3HepreTuke. - JI. DHeproaromusaar,
1990 r.

4, Psounun M.A. Pacuér wHagéxuHOCTH
CUCTEM co CTPYKTYPHOU
n30bITOUHOCTRIO/HanéxHOoCTh u
s dexTrBHOCTh B TexHUKe: CripaBouHuK. B




10 T. M.: Mammunoctpoenue, 1988. — 1.5:
[TpoexTHbrit ananu3 Hanéxuoctu / [lox pen.
B.W. Ilatpymesa u A.J. PemOe3bl.

3 Deepening of special knowledge

Module designation:

CAD of Automation Systems

Courses of academic disciplines within the
module

CAD of devices and automation systems /
Design in P-CAD systems

Semester(s) in which the module is taught

7

Person responsible for the module

Isupova Natalia Alexandrovna

Language

Russian, Kazakh

Relation to curriculum

EP Automation and control
Optional component

Type of teaching, contact hours

Full-time

Lectures - 30 hours (up to 60 students)
Practical classes - 15 hours (up to 30
students)

Self-study— 105 hours

Workload

total: - 150 hours

Credit points

5 ECTS

Requirements according to the
examinationination procedure

SO PSU 8.01.2-09 "Monitoring and
evaluation of educational achievements of
students”

Terms of admission for training within the
module

the use of computers in the calculation of
information systems, the theoretical basis of
electrical engineering, physics Il.

Module objectives/intended learning
outcomes

Knowledge of the principles of CAD
organization; Creation and operation of CAD;
The main directions of development of
automated systems of technological training
and their designation; Methods of designing
highly efficient technological processes;
Software and hardware CAD.

Skills: to use computer facilities in the
development of technological processes;
develop algorithms and work with databases;
to analyze the influence of the initial data on
the quality of the projected technological
processes; Use software and hardware CAD
as a tool for the designer of automation
systems.

Competencies: the use of design systems of
automatic control systems

Content

System approach to design. Structure of the
design process. Classification of models and
parameters. History of the development of
CAD. Theoretical bases of development of
CAD. Hierarchical structure of CAD.
Principles of system construction.
Components of mathematical support:
mathematical models, numerical methods,




algorithms; Requirements for them in CAD.
Mathematical support for analysis and
synthesis of design solutions.

Basic requirements for hardware CAD. Basic
concepts, types of information and their
definitions. Structure of information support
of CAD. Classification of languages.

The software system as the main form of
building applied CAD software. Methodical
models. Organization of the design process.
Technical design assignment. Composition of
project documentation. Basic electrical
diagrams, wiring diagrams and drawings.

Forms of final control

Exam

Media employed

Graphic editor "AutoCAD"

Reading list

1. HopenkoB W.I1., Manuues B.b. OcHoBbl
teopun u  npoektupoBanuss ~ CAIIP.
M:Bpramn.mk. -1990. -335 ¢,

2. Kannyctua H.M. CAIIP TexHOIOTHYECKUX
nporeccos/ Yu. mocobue -V1., 1992 -164c.

3. Caspikun B.I'.  HHTennexTyanuzamus
CAIIP oObektoB »sHepretuku: CTpyKTypa
uHpOpMaMK W KOHIeNIus ee oopaboTku /
Ouepreruka. -1993. - Ne 5-6. - ¢.51-56.

4, Hopenkos N.IIL. Brenenue B
aBTOMAaTU3UPOBAHHOE MIPOEKTUPOBAHUE
TEXHUYECKUX YCTPOHCTB M cucreM. -M.:
Bricmas mkomna, 1986. - 304 c.

5. Pazpaborka CAIIP. B 10 xuH./ mox pexn.
A.B. Iletpoga, B 10 ku. -M., 1990- 1991.

6. Ku.l.: IletpoB A.B., Uepnenpkuii B.M.
[TpoGaembr u mpunimnsl co3ganuss CAIIP.-
1990.-144c.

7. Ku.2.: [Jamuyn AL, Ilomysn JLA.
CucreMOTeXHUYECKHE  3a/ladydl  CO3JaHMs
CAIIP. -1990.-144c.

8. Ku.3.: ®emopos B.C., Tymser H.b.
ITpoextuposanue 110 CAIIP,.-1990.- 159c.

9. Ku.4.: BeiinepoB O.M.. CamoxsanoB 2.H.
ITpoextupoBanue B[ CAIIP .- 3990.-144c.

10. Kun.5.: AprembeB B.U., Ctporanos B.IO.
Opranusanus quanora B CAITP.- 1990.-158c.

Module designation:

Technological Measurements and
Instruments

Courses of academic disciplines within the
module

Technological measurements and devices /
process control systems for industrial
processes

Semester(s) in which the module is taught

7

Person responsible for the module

Kibartas Victor Vytautasovich, Glokk
Kristina Sergeevna

Language

Russian, Kazakh




Relation to curriculum

EP Automation and control
Optional component

Type of teaching, contact hours

Full-time

Lectures - 37.5 hours (up to 60 students)
Practical classes - 22.5 hours (up to 30
students)

Self-study— 150 hours

Workload

total: 210 hours

Credit points

7ECTS

Requirements according to the
examinationination procedure

SO PSU 8.01.2-09 "Monitoring and
evaluation of educational achievements of
students"

Terms of admission for training within the
module

higher mathematics, theoretical
fundamentals of electrical engineering,
mathematical problems and the basics of
automation

Module objectives/intended learning
outcomes

Knowledge of methods for calculating the
reliability — of  electrical  engineering
installations and the quality of electricity in
the design, manufacture and operation of
technical systems for various purposes;
methods of monitoring and diagnosing,
forecasting,  obtaining  estimates  of
reliability indicators; general principles of
building quality management of technical
systems.

Skills: to use modern principles of product
quality management in automatic control
systems for technical objects and
technological processes; to apply methods
of calculation and design of highly reliable
systems using modern computer facilities.
Competencies: in the use of measuring
systems in control systems.

Content

Basic metrological concepts. Metrological
characteristics of measuring instruments;
General information about measuring
instruments (SI); Errors of Sl, their
characteristics.

Methods for increasing the accuracy of
measurements in Sl, methods for reducing
the random and systematic components of
Sl errors.

Measurement inaccuracies.

Spring gauges and vacuum gauges.
Instruments for measuring temperature.
Induction flowmeters.

Electrical thermal conductometric gas
analyzers.

Examinationples of measuring the density
of a liquid

Devices for level measurement.




Measurement and control of moisture of
materials.

Technical analysis in the metallurgy of non-
ferrous and rare metals. Scientific -
methodical classification of methods of
technical analysis.

Forms of final control

exam

Media employed

Reading list

1  KymakoB M.B. TexHonoruuyeckue
U3MEPEHUsT U MpHOOPHl A XUMHUYECKHX
MpOU3BOACTB.- M. MamuHocTpoeHue, -—
2003.

2 KopuynoB HO.M. Marematuueckue
OCHOBBI KHOEpHETHKH: YueOHoe mocobue
U1t By30B. — M.: Dneprus, 2000. — 424 c.:
WL

3 bensie .. KonTposb u aBTOMaTH3a1us
IPOM3BOJICTBA IJIMHO3EMa M aJIIOMHHUA.
M.: Dueproaromusznat, 1999. — 256 c.

Module designation:

Automation of Standard Technological
Processes and Productions

Courses of academic disciplines within the
module

Automation of standard technological
processes and productions / Automation of
technical complexes

Semester(s) in which the module is taught

7

Person responsible for the module

Kibartas Victor Vytautasovich,
Zhalmagambetova Ulvuar Kairbulutovna

Language

Russian, Kazakh

Relation to curriculum

EP Automation and control
Optional component

Type of teaching, contact hours

Full-time

Lectures - 30 hours (up to 60 students)
Practical classes - 15 hours (up to 30
students)

Laboratory classes -7,5 hours (up to 15
students)

Self-study — 127,5 hours

Workload

total: - 180 hours

Credit points

6 ECST

Requirements according to the
examinationination procedure

SO PSU 8.01.2-09 "Monitoring and
evaluation of educational achievements of
students”

Terms of admission for training within the
module

the basics of automation; Design of control
and automation systems.

Module objectives/intended learning
outcomes

Knowledge of the principles of operation,
design, electrical and pneumatic circuits:
electric machine devices; primary measuring
transducers (sensors); transducers of sensor
signals and control signals into unified
signals; secondary instruments; ballasts;
executive mechanisms and regulatory




bodies; regulators and microprocessor
controllers.

Skills: to make calculation of the basic
parameters at designing of ACS; solve the
problems arising from the transition from
manual design to automated design;
optimize design decisions.
Competencies: in the sequence of the
elements of the automatic control scheme
for typical technological processes.

Content

Processing of technological information.
Obtaining information about the
technological object of management.
Technical means of standard technological
processes and complexes. Means of
displaying and storing information. General
characteristics and classification of the main
computer nodes.

Automation of continuous and discrete
technological processes. Typical schemes of
automatic regulation of technological
variables. Automated control systems for
technological processes. Typical solutions
for SCADA systems in various industries.
The concept of control systems, their
varieties.

Technical means of automation

The main types of typical mathematical
models. Mathematical description of
physicochemical and thermal processes in
industrial technologies.

Computer and microprocessor control and
management systems.

Basic ideas about the system of visual
modeling (Vissim).

A meaningful and mathematical formulation
of the problem of optimal control of a
typical technological process.

The structure of modern automated control
systems of technological processes, its
functions and basic varieties.

Forms of final control

exam, course project

Media employed

Reading list

1  bymyes C.JI., Muxainos B.C.
ABTOMaTHKA u aBTOMATH3ALIM
IIPOM3BOJICTBEHHBIX IpoueccoB. M.: Beicmi.
mkK., 1992

2 ABroMaruzanus ~— TEXHOJOTHYECKUX
npoueccoB boponun . @., Cynnuk 0. A.
M.: m31.: KOJIOCC, 2007Tr.

3 MaszypoB B.M. Teoputnueckue OCHOBBI
noctpoenus ACY TII. M. : U3a-Bo DOPA,




2003 r —436c.

4 IlepenoBble TEXHOJOTMH aBTOMATH3AIUU.
Karamor 9.0. M. : Hznp-Bo ITPOCODT,
2007. -310c.

5 KommnoneHTs! JUIs KOMIIICKCHOM
asroMatusanuu. Karagor SIMATICST -70.
Anmarsl : U3a-s8o SIEMENS. 2007.-1460c.

Module designation:

Installation and
Automation Systems

Adjustment  of

Courses of academic disciplines within the
module

Module of installation and adjustment of
automation systems / Methods of production
of installation works and principles of
adjustment of process control system

Semester(s) in which the module is taught

7

Person responsible for the module

Isupova Natalia Alexandrovna, Glokk
Kristina Sergeevna

Language

Russian, Kazakh

Relation to curriculum

EP Automation and control
Optional component

Type of teaching, contact hours

Full-time

Lectures - 37.5 hours (up to 60 students)
Practical classes - 22.5 hours (up to 30
students)

Self-study — 150 hours

Workload

total: - 210 hours

Credit points

7 ECTS

Requirements according to the
examinationination procedure

SO PSU 8.01.2-09 "Monitoring and
evaluation of educational achievements of
students”

Terms of admission for training within the
module

designing control and automation systems.

Module objectives/intended learning
outcomes

Knowledge of technical requirements for
the installation of instrumentation and A,
shields, consoles and cable routes; the
device of machine tools, tools and devices
for performing assembly and adjustment
works; Methods and methods for setting up
measuring instruments and automatic
control schemes for technological processes.
Skills: the ability to read and compile the
basic electrical control schemes for
automatic control systems, installation and
switching diagrams of panels and panels,
schemes for cable and pipe postings; to use
the individual tools of the automation tool
installer; to perform installation and
adjustment of measuring instruments,
simple schemes of remote and automatic
control.

Competencies: in the knowledge of the
sequence of performing the installation and




commissioning work in the organization of
an automatic control system

Content

Stages of development and implementation
of automation systems.

Project documentation for process
automation systems

Equipment, tools and accessories for
installation work.

Installation of automation means

Setting up automation tools

Adjustment of means and systems of
measurement. Adjustment of schemes and
devices for technological signaling,
protection and interlocking.

Removal of static and dynamic
characteristics of the objects of regulation.
Calculation and selection of control laws,
regulator settings.

Forms of final control

exam

Media employed

Reading list

1. Hamagka cpenctB aBTOMaTH3allUM U
ABTOMATHU3UPOBAHHBIX CUCTEM
perynupoBanus. [lox pen. A.C. KmroeBa —
M.: 1989.

2. AnexceeB K.A. MonTtaxx npuGopoB u
cpencs aBromaruszanuu. CrpaBouHuk — M.:
1989.

3. Hananka cpencTB m3MepeHHl M CHUCTEM
TEeXHOJIOTHYeckoro KouTpois. [lox pen.
A.C. KmoeBa— M.: 1990

4 KOMITOHEHTHI TS KOMIUIEKCHOM
apromaruzanuu. Karamor SIMATTIC ST-
70. AamarsL.: SIEMES, 2001.

3. CHulI 3.05.07.-85 IIpaBuia
MIPOU3BOJICTBA U MPUEMKH paboT. CUCTEMBI
ABTOMATH3AIIHIH.

4 Out- and intersubjectContents

Module designation:

Social History

Courses of academic disciplines within the
module

History of Kazakhstan

Semester(s) in which the module is taught

1

Person responsible for the module

Kulumbaeva M. Zh., Moldakimova A.S.

Language

Russian, Kazakh

Relation to curriculum

EP — Automation and control
compulsory component

Type of teaching, contact hours

Full-time

Lectures- 30 hours (60 students)

Practical classes — 15 hours (30 students))
Self-study — 105 hours




Workload

total: - 150 hours

Credit points

5 ECTS

Requirements according to the
examinationination procedure

SO PSU 8.01.2-09 «Control and assessment
of academic achievements of students »

Terms of admission for training within the
module

Module objectives/intended learning
outcomes

Knowledge of the history of Kazakhstan
since the most ancient times up to now in all
concreteness and variety of historic facts;
Skills: to analyze, generalize, interpret the
facts of history and to use it when studying a
concrete historical situation;

Competencies: in uses of experience of
historical development (antecedents of the
person and society) in real practical
activities

Content

Kazakhstan in the ancient time, Kazakhstan
in the period of the early and developed
Middle Ages, Kazakhstan in the XIII-XV
centuries,

Ethnogenesis of Kazakhs. Kazakh khanate,
Accession of Kazakhstan to Russia,

People's liberation fight of Kazakhs at the
end of XVIII — the middle of the XIX
centuries, Kazakhstan as a part of the
Russian Empire (the second half of XIX —
the beginning of the XX centuries), Social
movement in Kazakhstan the beginnings of
the XX century,

Kazakhstan in 1917 - 1920. Social and
economic transformations in the 20-30th of
the XX century, Political and cultural life in
the 20-30th, Kazakhstan in the period of the
Great Patriotic War, Kazakhstan in post-war
years, Kazakhstan in 1965 - 1991,
Independent Kazakhstan

Forms of final control

State exam

Media employed

Reading list

1 barnenosa 3.C., ®omunsix B.B. Uctopus
Ka3zaxcrana. Meronnueckue peKoMeHAANN
JUIL  CaMOCTOSITEJIbHOM paboThl CTYIEHTOB
BCEX crnenuaimpHocTe 1 Kypca. - YCTb-
Kamenoropck, 2004

2 Ucropus Kazaxckoit CCP ¢ npeBHeHInx
BpEMEH 0 HalluX JHEH B 5 T. - Anma-Ara,
1977-1981

3 Hcropus Kazaxcrama ¢ JgpeBHEHIINX
BpEMEH /10 Hamux aHe B 4(5) T. - AnMaThl,
1996-2000. T. 1-3

| Module designation:

| Multilingual Training




Courses of academic disciplines within the
module

Foreign language
Kazakh

Semester(s) in which the module is taught

1,2

Person responsible for the module

Avazbakieva F.R., Aitkazina T.D., Kopaeva
A.K.

Language

Russian, Kazakh

Relation to curriculum

EP — Automatization and management
compulsory component

Type of teaching, contact hours (Foreign
language Kazakh — Semester 1)

Full-time

Practical classes — 37,5 hours (up to 30
students)

Self-study- 82,5 hours

Type of teaching, contact hours (Foreign
language Kazakh— Semester 2)

Full-time

Practical classes - 45 hours (up to 30
students)

Self-study- 105 hours

Workload

total: - 270 hours

Credit points

4 ECTS, 5 ECTS

Requirements according to the
examinationination procedure

SO PSU 8.01.2-09 "Monitoring and
evaluation of educational achievements of
students”

Terms of admission for training within the
module

Module objectives/intended learning
outcomes

Knowledge of the methods and techniques
of the structural-semantic and semantic-
linguistic analysis of the scientific text; the
logic of the development of information of
the text,

Skills: to use the scientific Reading list in
the specialty in order to obtain information
conducive to the formation of professional
competence; build the logical and
compositional basis of the text; Generalize
and interpret the information received; to
conduct a dialogue in situations of formal
and informal communication in the
domestic, educational and labor spheres,
Competencies: in using the system of
subject and language knowledge to solve
problems of professional communication.

Content

Phonetic, spelling, lexical, grammatical
norms of a foreign language. phonetics:
pronouncing and  rhythmic-intonational
features of a foreign language, reception and
reproduction of the sound system of speech.
orthography: sound system of the language,
basic spelling rules. vocabulary: word-
building models; lexical minimum of 2500
units of the base language, as well as terms
corresponding to the specialty profile;
differentiation of vocabulary by areas of




application. Grammar: basic parts of speech
- noun, adjective, adverb, verb, article,
pronoun, preposition; the structure of a
simple and complex sentence; basic models
of word formation. reading: the formation of
familiarization, search, learning and viewing
skills. Speaking: the skills of dialogical and
monologic speech within the studied topics.
Writing: developing skills in the sequential
presentation of thoughts, reasoning, and
information when writing essays, personal
and formal letters. Translation of texts by
specialty from a foreign language to a native
language in accordance with the language
norms. Auditing: listening to messages of
everyday, informational and professional
nature.

The official language is a unifying factor of
the people of Kazakhstan. My university and
my profession. The engineer and the future
of my country. Independent Kazakhstan.
The nature of our region. Art and Culture of
Kazakhstan. Famous people of Kazakhstan.
Information Systems and the Faculty of
Power Engineering. My future profession.
Information systems. The role of the society
of experts in this field. The twenty-first
century is the century of information
technologies. Information  technology
specialist. The history of the personal
computer. The computer world. Information
Technology industry. Society and science.

Kazakhstan's machinery industry.
Terminology minimum.
Forms of final control exam

Media employed

Linguaphone cabinet, electronic textbooks

Reading list

1. Essential Grammar in Use. Murphy R. —
Cambridge University Press:2002
2.Understanding and  Using  English
Grammar, third edition. Betty Schrumpfer
Azar — Longman:1999

3. Liz and John Soars. New Headway
Intermediate.  Student's Book. Oxford
University Press 2010

4. Liz and John Soars. New Headway
Intermediate. Work Book Oxford University
Press 2010

5 bekrypos III. Kazak TiniHiH KoamaHOaIbI
rpammaTukacel. —Acrana, 2003.

7 bextypos L., bextypoa A. «Cyx06ar»
KOMITbIOTEPIIIK  Oarmapiamackl. —«llapam»
AK, 1998.




7 Kazak Tl TepMUHACPIHIH
FBUIBIMU  TYCIHIIPME CO3iri.
2003.

8  Komapbaea A.K. Kazak  Timi:
OnexTpon sl oKy Kypansl. —[IIKMTY, 2005.
Myxamamuea H. Kocibm kazak Timi.
—Anmartsi, 2004,

caJlalbIK
—AIIMaTHI,

Module designation:

Social Sciences

Courses of academic disciplines within the
module

Sociology, Politology

Semester(s) in which the module is taught

2,4

Person responsible for the module

Sultanova G. Sh., Altybasarova M.A.

Language

Russian, Kazakh

Relation to curriculum

EP Automation and control
Compulsory component

Type of teaching, contact hours (Sociology)

Full-time

Lectures — 15 hours

Practical classes —15 hours (up to 30
students)

Self-study — 60 hours

Type of teaching, contact hours (Politology)

Full-time

Lectures — 15 hours

Practical classes —15 hours (up to 30
students)

Self-study — 60 hours

Workload

total: 180 hours

Credits / credit points

3 ECTS, 3ECTS

Requirements according to the examination
regulations

SO PSU 8.01.2-09 "Monitoring and
evaluation of educational achievements of
students”

Terms of admission for training within the
module

Module objectives/intended learning
outcomes

Knowledge of trends in the social
development of society; methodology of
applied sociological research; the history of
origin, the most important milestones in the
evolution of political thought; Basic political
doctrines and concepts; schools and
scientific directions of modern political
science; legal norms of the Republic of
Kazakhstan.

Skills:to adequately navigate in various
social situations; work in a team, correctly
defend their point of view; to be able to find
compromises, to correlate one's opinion with
the opinion of the collective; to analyze the
features of the development of the political
process and political life of peoples and
states; to orient in political science schools
and directions; to form their own approach
in the cognition and assessment of facts,




events and phenomena in political life; to
apply in practice the legal norms of the
Republic of Kazakhstan.

to  independently  analyze  complex
phenomena and trends in the sphere of
political life; to use minimal knowledge in
politics to develop a conceptual apparatus.
Competencies:the ability to solve problems
encountered by people in the process of
interaction with each other (social conflicts,
social norms, social deviation, socialization,
incentive and punitive interaction), to assess
political events occurring in the world, in the
field of legal culture and prevention and
prevention of violations, in the values of
general  theoretical knowledge  for
subsequent professional activities.

Content

Sociology as a science. The main stages of
the formation and development of sociology.
History of sociology: classical and modern
sociological theories.Society, social
institutions and interactions. Social groups
and communities. Personality in the system
of social interaction. Social inequality and
social mobility. Social structure and social
stratification. Culture as a factor of social
change. Global problems of social life and
universal values.

Theories of the middle level (the sociology
of communications, the sociology of
education, the sociology of youth, economic
sociology, the sociology of religion, etc.).
Social conflicts and the logic of their
resolution.

Methodology and methods of sociological
research. Development of the program of
sociological research. Methods of collecting
sociological information. Analysis and
technique of processing empirical
sociological research.

Politology as an interdisciplinary science.
Tendencies and laws of functioning and
development of political life. The process of
including political actors in activities with
the implementation of political power and
political interests. Laws of relationships
between social actors and political power.

Forms of final control

Exam

Media employed

Reading list

1 CoBpemeHHas 3amagHas COLMOJIOTHS.
CrnoBaps. - M., 1990.
2 Couuosnoruueckui cinosapb. - MUHCK,




1991.

3 Kpasuenko A.M. Commosorus: yuyeOHUK
11st By30B. — M., 2011.

4 JloopenbkoB B.M., KpaBuenko A.U.
Conmonorus. — M., 2010.

5 BonkoB [0.I'. Comnmonorus: ydeOHUK. -
M.: Knopyec, 2011.

6 Hazapenko C.B. Coumosiorus. — M., 2009.

5 Additional types of training

Module designation:

Physical training

Courses of academic disciplines within the
module

Physical training

Semester(s) in which the module is taught

1-4

Person responsible for the module

Teykhrib Vladimir Egorovich

Language

Russian, Kazakh

Relation to curriculum

EP Automation and control

Type of teaching, contact hours Full-time
Practical classes — 30 hours (up to 30
students)

Workload total: 157,5 hours

Credit points 12 ECTS

Requirements according to the
examinationination procedure

SO PSU 8.01.2-09 "Monitoring and
evaluation of educational achievements of
students"

Terms of admission for training within the
module

Module objectives/intended learning
outcomes

Knowledge of the provisions on healthy
lifestyle.

Skills: physically carry out a fairly active
activity

Competencies: in matters of maintaining a
high physical state of the body

Content

Regular exercise.
Participation in competitions

Forms of final control

Exam, course work

Media employed

Reading list

6Professional and practical part

Module designation:

Internship

Courses of academic disciplines within the
module

Field internship;
Work experience internship;
Pre-graduation internship

Semester(s) in which the module is taught

2,4,8

Person responsible for the module

Isabekova Bibigul Beisembaevna

Language

Russian, Kazakh

Relation to curriculum

EP Automation and control
compulsory component




Type of teaching, contact hours Full-time
Workload 18,5 weeks
Credit points 18 ECTS

Requirements according to the
examinationination procedure

Terms of admission for training within the
module

Module objectives/intended learning
outcomes

The student must:

- fully implement the program of internship,
keep an internship diary according to the
form set Dby the higher educational
institution;

- obey the rules of internal regulations,
acting on the relevant practice base;

- study and strictly observe the rules of labor
protection, safety and industrial sanitation;

- present to the head of practice in the
established form a written report, a diary,
signed by the head of the practice base on
the fulfillment of all assignments

Content

The aim of the field internship is to
familiarize the student with the activities of
the  higher  educational institution,
educational programs implemented by a
higher educational institution, trained in the
specialty, types of functions and tasks of
future professional activity.

The places of the field internship are an
educational institution, training workshops,
laboratories, training grounds, experimental
farms, clinics, other training and support
units of the university, as well as
organizations  corresponding to future
professional activities.

The aim of the work experience internship is
to consolidate key competencies, acquire
practical  skills and experience of
professional activity in the field of study.
The places of the work experience and
technological internships are organizations
corresponding to the profile of the trainee's
specialty (or related organizations).

To prepare and write a diploma work
(project), an educational and professional
program  provides a  pre-graduation
internship

The content of a pre-graduation internship is
determined by the theme of the graduation
project (work).

During the pre-graduation internship, the
student collects the actual material on the
professional activities of the relevant




practice base, practical material on the topic
of the graduation project (work).The results
of the internship are used to write a
graduation project (work).and are drawn up
accordingly.

Forms of final control

presentaton of a report

Media employed

Laboratories

Reading list

Module designation:

Professional language training

Courses of academic disciplines within the
module

Professional Kazakh Language
Profession-oriented foreign language

Semester(s) in which the module is taught

3,4

Person responsible for the module

Kibartas V. V., Isabekov Zh. B.,
Zhalmagambetova U. K.

Language

Russian, Kazakh

Relation to curriculum

EP Automation and control
Compulsory component

Type of teaching, contact hours
(Professional Kazakh Language)

Full-time

Practical classes — 30 hours (up to 30
students)

Self-study— 60 hours

Type of teaching, contact hours (Profession-
oriented foreign language)

Full-time

Practical classes — 30 hours (up to 30
students)

Self-study— 60 hours

Workload

total: - 180 hours

Credit points

3 ECTS, 3ECTS

Requirements according to the
examinationination procedure

SO PSU 8.01.2-09 "Monitoring and
evaluation of educational achievements of
students”

Terms of admission for training within the
module

Module objectives/intended learning
outcomes

Knowledge of the methods and techniques
of the structural-semantic and semantic-
linguistic analysis of the scientific text; the
logic of the development of information of
the text,

Skills: to use scientific literature in the
specialty in order to obtain information that
fosters the formation of professional
competence; to build the logical and
compositional basis of the text; to generalize
and interpret the information received; to
conduct a dialogue in situations of formal
and informal communication in the
domestic, educational and labor spheres,
Competencies: in using the system of
subject and language knowledge to solve
problems of professional communication.




Content

Phonetic, spelling, vocabulary, grammar
rules of a foreign language. Phonetics: the
pronunciation and intonation, rhythmic
characteristics of a foreign language,
reception and reproduction of the sound
system of speech. Spelling: sound-and-
spelling system of the language, basic
spelling rules. Vocabulary: word-formation
models; lexical minimum of 2,500 units of
the foreign language and the terms
corresponding to the profile of the specialty;
differentiation of vocabulary in the spheres
of application. Grammar: the main parts of
speech - noun, adjective, adverb, verb,
article, pronoun, preposition; the structure of
simple and complex sentences; basic models
of word formation. Reading: building skills
of presentation, searching, exploring and
viewing reading. Speaking: skills of
dialogical and monological speech within
the topics studied. Writing: developing skills
consistent presentation of ideas, arguments,
and the information while writing essays
and letters of personal and business nature.
Translation of texts on the specialty from
foreign language into native language, in
accordance with language rules. Listening:
auditory perception of everyday life,
informative and professional character.

The official language is a unifying factor of
the people of Kazakhstan. My university and
my profession. The engineer and the future
of my country. Independent Kazakhstan.
The nature of our region. Art and Culture of
Kazakhstan. Famous people of Kazakhstan.
Specialty “Information Technology” and
the Fculty of Power Engineering in the
world. My future profession. Information
systems. The role of the society of experts in
this field. The twenty-first century is the
century of information technologies.
Information technology specialist. The
history of the personal computer. The
computer world. Information Technology
industry. Society and science. Kazakhstan's
machinery industry. Terminology minimum.

Forms of final control

exam

Media employed

Electronic books

Reading list

1. Essential Grammar in Use. Murphy R. —
Cambridge University Press:2002

2.Understanding and  Using  English
Grammar, third edition. Betty Schrumpfer




Azar — Longman:1999

3. Liz and John Soars. New Headway
Intermediate.  Student's Book. Oxford
University Press 2010

4. Liz and John Soars. New Headway
Intermediate. Work Book Oxford University
Press 2010

5 bexrypos II. Ka3ak TisiHiH KOa1aHOAIBI
rpamMMatukacel. —Actana, 2003.

6 bektypor III., bektypoBa A. «Cyx06aT»
KoMIbloTepIik  Oarnmapiamacel. —«Ilapam»
AK, 1998.

7 Kazak Tini TepMUHAEPIHIH
FBUIBIMM  TYCIHIIPME CO3IrI.
2003.

8  Komapbaea A.K. Kazak  Timi:
OnexTpousl oKy Kypansl. —[IIKMTY, 2005.
Myxamagnea H. Kocibu kazak Tii.
—Anmatsl, 2004.

caJajbIK
—AJIMaTEHI,

Module designation:

Fundamentals of Professional Activity

Courses of academic disciplines within the
module

Fundamentals of professional activity/
Introduction to the specialty: information
technology

Semester(s) in which the module is taught

1

Person responsible for the module

Mendybayev Sergazy Amergaliyevich

Language

Russian, Kazakh

Relation to curriculum

EP Automation and control
Optional component

Type of teaching, contact hours

Full-time
Lectures — 45 hours (up to 60 students)
Self-study — 105 hours

Workload total: 150 hours

Credit points 5ECTS

Requirements according to the SO PSU 8.01.2-09 "Monitoring and

examinationination procedure evaluation of educational achievements of
students"

Terms of admission for training within the | informatics, physics I, theoretical

module

fundamentals of electrical engineering, higher
mathematics.

Module objectives/intended learning
outcomes

Knowledge of the conditions of study at the
university, its structure, and the structure of
the faculty, the score-rating system; the field
of bachelor's activity, the problems the
bachelor faces in his daily and creative work;

the main directions of automation
development and its role in production and
daily life.

Skills: to produce independently

bibliographic search of special literature; to
solve the problems arising in the work
process of training, concerning organizational




issues; to differentiate the acquired basic
knowledge in the learning process.
Competencies: in the field of future
professional activity.

Content

Short historical excursus to the managment
development. Development of theory and
means of automation in different periods of
human activity.
Theroleofdigitalcontrolautomationtechnology.
Mathematical ~methods used in the
development of control systems: functions,
functionals and operators, Laplace transform
and transfer functions, frequency
characteristics, the concept of the state space,
basic concepts of fuzzy sets theory,
mathematical models of control objects.
Methods of analysis and synthesis of control
systems. Investigation of the stability and
quality of management systems. Robust
stability. Basic methods of synthesis and
design of control systems. Methods of
parametric synthesis. Determination of the
regulator coefficients by empirical formulas.
Methods of structural synthesis. Condition
controllers. Observers of the state. Dynamic
compensation method.

Modern production management systems.
Structure of modern management system.
Process variable sensors and actuators.
Digital industrial networks. Devices of
communication with the object. Controllers.

Forms of final control

Exam

Media employed

Reading list

1Teopuss aBTOMaTHYECKOTO PEryIUPOBaHUS. -
Yacts niepsas. [lox pen. A. A. Boponosa. M.
: Beicmras mikomna, 1986.

2 Mertoasl KIIacCUYECKOW W COBPEMEHHOM
TEOpUU  aBTOMATUYECKOTO  YIPABICHUS:
VYyeOnuk B 5-u tomax / Ilog pen. K.A.
ITynkosa, H./I. Erynosa. — M.: M3natenscTBo
MI'TY um. H.D. baymana. 2004. — 656 c.

3 Octpem K., Burremmapk b. Cucremsl
ynpasneHus ¢ 9BM cucremamu /Ilep. ¢ anri.
— M.: Mup, 1987. - 480 c.

4 Nopd P, bumon P. CoBpemeHHBIE CUCTEMBI
ynpaBnenuss /Ilep. ¢ aurn. — M.
Jlaboparopus bazoBeix 3Hanwmii, 2002. — 832
c.

Module designation:

Elements and Devices of Automatics

Courses of academic disciplines within the
module

Elements and devices of automation /
Elements and means of automation




Semester(s) in which the module is taught

4

Person responsible for the module

Novozhilov Alexander Nikolaevich

Language

Russian, Kazakh

Relation to curriculum

EP Automation and control
Optional component

Type of teaching, contact hours

Full-time

Lectures — 30 gacos (up to 60 students)
Practical classes — 15 hours (up to 30
students)

Laboratory classes — 7,5 hours (up to 15
studentes)

Self-study— 127,5 hours

Workload

total: 180 hours

Credit points

6 ECTS

Requirements according to the
examinationination procedure

SO PSU 8.01.2-09 "Monitoring and
evaluation of educational achievements of
students"

Terms of admission for training within the
module

Informatics, Physics 1lI,  Theoretical
Foundations of Electrical Engineering

Module objectives/intended learning
outcomes

Knowledge: the principle of work and the
basic elements of various electromechanical
converters; the range of application of
various electromechanical converters; ways
to adjust the basic coordinates of
electromechanical converters; the main
stages of choosing an electromechanical
converter, factors affecting the choice of the
actuator; place of executive mechanisms in
the automation system and their connection
with other elements, operating principles,
design, electrical and pneumatic circuits of
electric  machine  devices;  primary
measuring  transducers - Sensors;
transducers of sensor signals into unified
signals; control equipment and regulators;
starting-regulating equipment; executive
mechanisms and regulatory bodies.

Skills: to make calculation of the basic
parameters of electric drives of executive
mechanisms of the automated data
management system; solve problems
arising in the automated design of actuators
of actuating mechanisms of the automated
control system; to optimize design
solutions, select primary and secondary
converters; calculate the parameters of
elements and devices of automation;
simulate the operation of elements and
devices of automation.

Competencies: in questions of the analysis
of the influence of elements and devices of
automation on the process of regulation; In




the use of software and hardware CAD as a
tool for scientific researchers.

Content

The purpose and tasks of developing and
using elements and devices for automation
and control. A short historical excursus to
the development of automation and
management tools. Areas of use of elements
and devices of automation and control.
Electromachine automatic devices.Electric
machines of direct current.

Thyristor converters of direct current.
Drives with semiconductor converters.
General  information  about  electric
machines of alternating current.

Basic modes of operation of an
asynchronous machine.

Frequency control of an asynchronous
motor.

The device and principle of operation of a
synchronous machine.

Control of gate converters. Control of
direct-current permanent magnet
synchronous motors.

Discrete drive with stepping motors.
Piezoelectric, magnetostrictive motors for
small displacements.

Electric micromachines as converters of
mechanical quantities. Direct current
tachogenerators.  Rotary  transformers.
Reductosins. Inductosins. Thermal regimes
and the choice of electric motors.General
information on engine selection.
Electromagnetic devices of automation.
Magnetic materials used in electromagnetic
automation devices.

Electromagnets. General characteristics of
electromagnets and their application.
Electromagnetic power elements.
Electromagnetic couplings.

Electromagnetic relay. Ferrida - the
principle of action, design. The device and
principle of the reed switches. Sensors.
Basic principles of sensor
construction.Transducers. Classification of
sensors by the shape of the output signal.
Element base of pneumatic and hydraulic
automation devices.

Forms of final control

Exam, course work

Media employed Laboratory stands
Reading list 1 BomkoB H.U., Munos3opos B.IL
DIeKTpOMalINHHBIE YCTpOMCTBA

aproMaThku. M: Breicir.k., 2001 1.




2 OCHOBBI TEOPUH NIEKTPUUECKUX
anmaparos. [lox pen. .C.TaeBa. M.:
1997r.

3 byns B.K., byns O.b., AzanoB b. A.,
Hlopda B.H.  Dnekrpomexanmveckue
anmapatel aBToMaTuku. M: Beicmi. mik.,
1998 1.

4 HcembeprenoB H.T., Capcenbaes H.C.,
@orenp A.A. DnemMeHTBl M yCTpOWCTBa
aBTOMATUKH. MeToauvecKre yKazaHusi K
1a060paTOPHBIM paboram. Anmarsl,
KasHTYVY. 2005 r.

5 CropaBoYHUK MO aBTOMATHU3UPOBAHHOMY
anektponpusonay. [lon pen. Enuceesa, B.A.
[Hunstackoro A.B. M.: 1998 r.

6 I'epman-I'ankun C.I'. KomnbrorepHoe
MOJIETUPOBAHHUE MOTYIPOBOJHUKOBBIX:
cucteM B MATLAB 6.0.: yuebHoe
nocobwue.- CIIb.: Kopona npunt, 2001. 320
C, UJI.

Module designation:

Actuators of Automated Data

Management System

Courses of academic disciplines within the

Actuators of atomated data management

module system/ Mechanisms and drives of
automation
Semester(s) in which the module is taught 6

Person responsible for the module

Kybartas Victor Vytautasovich

Language

Russian, Kazakh

Relation to curriculum

EP Automation and control
Optional component

Type of teaching, contact hours

Full-time

Lectures — 30 hours (up to 60 students)
Practical classes — 15 hours (up to 30
students)

Laboratory classes — 15 hours (up to 15
students)

Self-study— 150 hours

Workload

total: 210 hours

Credit points

7ECTS

Requirements according to the
examinationination procedure

SO PSU 8.01.2-09 "Monitoring and
evaluation of educational achievements of
students"

Terms of admission for training within the
module

Informatics, Physics 1l,  Theoretical
Foundations of Electrical Engineering

Module objectives/intended learning
outcomes

Knowledge: principle of work and the basic
elements of various electromechanical
converters; the range of application of
various electromechanical converters; ways
to adjust the basic coordinates of
electromechanical converters; the main
stages of choosing an electromechanical




converter, factors affecting the choice of the
actuator; place of actuators in the
automation system and their connection
with other elements, operating principles,
design, electrical and pneumatic circuits of
electric ~ machine  devices;  primary
measuring  transducers - sensors;
transducers of sensor signals into unified
signals; control equipment and regulators;
starting-regulating equipment; actuators and
regulatory bodies.

Skills:To calculate the main parameters of
electric actuators of the actuating
mechanisms of the automated control
system; solve problems arising in the
automated design of actuators of actuating
mechanisms of the automated control
system;optimize design solutions, to select
primary and secondary converters; calculate
the parameters of elements and devices of
automation; model the operation of
elements and devices of automation and
analyze their influence on the regulatory
process; use software and hardware CAD as
a tool for scientific researchers.
Competencies: in the interaction of the
control system and the drive mechanisms.

Content

The purpose and tasks of developing and
using elements and devices for automation
and control. Areas of use of elements and
devices of automation and control.
Electromachine automatic devices.
Electric machines of direct current.
Magnetic materials used in electric and
electromagnetic automation devices.
Electric machines of direct current. The
device and the principle of operation.
Methods of stimulation. Reaction anchors.
Mechanical and operating characteristics of
a DC motor of series, parallel, independent
and mixed excitation.
Thyristor converters of direct current.
Drives with semiconductor converters.
Mechanical characteristics of thyristor
drive.

Transformers. General information. Basic
equations of single-phase transformer.

General questions of the theory of electric
machines of alternating current.
General information about electric
machines of alternating current.
Mechanical characteristics of three-phase




and two-phase asynchronous motors. The
substitution scheme. Equation of the
moment of an asynchronous machine.
Mechanical characteristics. Basic modes of
operation of an asynchronous machine.
Mechanical characteristics of two-phase
motors.

General information about synchronous
machines. The synchronous motor and its
characteristics. Electromagnetic power and
torque of the synchronous motor. Methods
for starting a synchronous motor.

Control of gate converters. Control of
thyristors and thyristor converters. Direct
digital control of thyristor converters.
Choice of switching frequency. Pulse speed
regulation. Structure and schemes of
frequency control. Converters with direct
connection. Converters with DC link.
Inverters and their management.

Discrete drive with stepper motors. Mode
of operation and characteristics of the
stepper motor. Control units are a switch,
an amplifier-driver and a control system.
Electric micromachines as converters of
mechanical quantities. Direct current
tachogenerators. Synchronous and
asynchronous tachogenerators. Synchros.
Transmission systems for the angle of
rotation. Indicator and transformer modes
of syncros. Rotary transformers. Linear and
sine-cosine transformers. Reductosins.
Inductosins. Thermal regimes and the choice
of electric motors.

Types of load moments. General
information on the choice of engine. The
choice of engine power under long-term
load. Methods for comparing losses and
equivalent current.

Electromagnetic devices as converters of
linear and angular displacements, and also
as executive devices of automation and
control.

Traction and mechanical characteristics of a
DC electromagnet. Electromagnet with
alternating current and its traction
characteristic.

Electromagnetic power elements.
Electromagnetic couplings.

Angular and linear displacement sensors.
Angular and linear velocity sensors.
Acceleration sensors. Sensors of vibration




parameters. Sensors of the moments of
rotation. Force sensors. Pressure sensors.
Sensors for liquid level and loose materials.
Flow sensors for liquids and gases.
Temperature sensors.

Element base of pneumatic and hydraulic
automation devices.

Forms of final control Exam

Media employed Laboratory stends

Reading list 1 Bomnkos H.M., Muwuuos3opos B.IL
DneKTpOMalIMHHbIE YCTpOMCTBA

aproMatnku. M: Beicr.imk., 2001 1.

2 OCHOBBI TEOPUH IEKTPUUECKUX
anmaparos. [lox pen. U.C.TaeBa. M.:
1997r.

3 byns B.K., byns O.b., AzanoB b. A.,
Hlopda B.H.  Dnekrpomexanmveckue
anmapatel aBTOMaTWku. M: Beicm k.,
1998 1.

4 Ucembeprenos H.T., Capcenbaes H.C.,
@orenp A.A. DnemMeHTBl M yCTpPOWCTBa
aBTOMATUKH. MeTOauYecKre YyKazaHusi K
1a60paTOPHBIM paboTtam. AnmaTsl,
KazHTYVY. 2005 r.

5 CropaBOYHHMK IO aBTOMATU3UPOBAHHOMY
anektponpusonay. [lox pen. Enuceesa, B.A.
[HunstacKorO A.B. M.: 1998 I.

6 I'epman-I'ankun C.I'. KomnbrorepHoe
MOJICIMPOBAHUE TTOJTYITPOBOTHUKOBBIX:
cuctem B MATLAB 6.0.: yaebHoe
nocob6ue.- CIIb.: Kopona mpunr, 2001. 320
C, ML

Module designation:

Final State Attestation

Courses of academic disciplines within the
module

Graduation qualification work

Semester(s) in which the module is taught

8

Person responsible for the module

KibartasV.V

Language

Russian, Kazakh

Relation to curriculum

EP— Automation and control

Type of teaching, contact hours

Workload

total: 6 week

Credit points

13 ECTS

Requirements according to the
examinationination procedure

SO PSU 8.01.2-09 "Monitoring and
evaluation of educational achievements of
students"

Terms of admission for training within the
module

Module objectives/intended learning
outcomes

Knowledge: the provisions for performing
the final work in the direction.

Skills:

Competencies: in the general procedural




stages of the organization and conduct of
the final attestation.

Content

Implementation of the main sections of the
thesis project.

Learning activity outcomes/Forms of final
control

exam, the defense of the graduation paper

Media employed

Reading list




PAVLODAR STATE UNIVERSITY NAMED AFTER S. TORAIGHYROV

MODULE HANDBOOK
of specialty 6M070200 «<AUTOMATION AND CONTROL»

Akkreditierungsagentur flr Studiengangeder Ingenie
urwissenschaften, der Informatik, der Naturwissensch
aften und der Mathematik e.V.

Pavlodar, 2017

MODULE REFERENCE BOOK



1 Organizational and communicative

Module designation

History and Philosophy of Science

Code, if applicable

TPNI

Courses included in the module

History and philosophy of science

Semester(s) in which the module is taught

1

Responsible for the module

Nevmerzhitsky S. V., Kozhamzharova M. Zh.

Language

Russian, Kazakh

Relation to curriculum

Basic disciplines (BD)
Compulsory component

Type of teaching, contact hours

Full time

Lectures — 22,5 hours
Practical classes — 15 hours
Independent study — 82,5 hours

Workload

Total: 120 hours

Credit points

4 ECTS

Requirements according to the examination

procedure

SO PSU 8.01.2-09 "Monitoring and evaluation
of educational achievements of students"

Recommended prerequisites

«History»; «Philosophy»
«History of Kazakhstan,
«Man and Society»;

« Culturology».

Module objectives/intended learning outcomes

Knowledge of methodology of scientific
knowledge; principles and structure of the
organization of scientific activity.

Skills: the use of acquired knowledge for the
original development and application of ideas in the
context of scientific research; a critical analysis of
existing concepts, theories and approaches to the
analysis of processes and phenomena; integration
of knowledge obtained in different disciplines to
solve research problems in new unfamiliar
conditions; by integrating knowledge to make
judgments and make decisions based on
incomplete or limited information; fluency in a
foreign language at a professional level, allowing
scientific research and teaching of special subjects
in universities.
Competencies:  in
methodology.

the field of research

Content

Philosophy and methodology of science as a
branch of knowledge. Science in culture and
civilization. The origin of science. The main
stages of the historical dynamics of science.
Structure of scientific knowledge. Scientific
revolutions. Scientific rationality. Features of
the modern stage of science. Science as a social
institution. Natural sciences in the structure of
modern scientific knowledge. Informatics as
interdisciplinary  science.  Epistemological
content of the computer revolution. History of
the formation of the sciences of society,




culture, history and man. Philosophical
problems of pedagogy and philosophy of
education. Philosophical problems of specific
sciences.

Examination form

Exam

Media employed

Reading list

1) Meccep, A. Beenienue B TeOpUIO MO3HAHUS. -
Uzn. 2-e, crep..-M.:KomKnura. Bsenenue B
TEOPHIO no3Hanus.-2007.-184 c..-(U3
Haclequss MUPOBOM  (umocodckoit  MbICTu:
TEOpUsl O3HAHUS)

2) bepnses, H. Camono3HaHue.-
M.:OKCMO. Camomno3nanue.-2008.-639 c..-
(AHTOJIOTHS MBICIIN)

3) Tapacos, 0. H.®unocodckue mnpobdiiemsl

COIMAJIbHO-TYMaHHUTAPHBIX HayK:y4de0.
nocodue TUTSt aCIUPaHTOB.-
Boponex:[0.1.]. dunocodckue POOJIEMBI

colMaJIbHO-TyMaHuTapHbIX HayK.-2008.-208 c.

Module designation

Module of pollylanguage traning

Courses included in the module Foreign language (professional),
Business Kazakh
Semester(s) in which the module is taught 2,3

Responsible for the module

Zhalmagambetova U.K., Rozhkova E.M.,
Zeynulina A.F.

Language

Russian, English

Relation to curriculum

Basic disciplines (BD)
Compulsory component
Optional component

Type of teaching, contact hours (Foreign
language (professional))

Full time
Practical classes — 37,5 hours
Independent study — 82,5 hours

Type of teaching, contact hours (Business
Kazakh)

Full time
Practical classes — 37,5 hours
Independent study — 82,5 hours

Workload

Total: 240 hours

Credit points

4 ECTS, 4 ECTS

Requirements according to the examination
procedure

SO PSU 8.01.2-09 "Monitoring and evaluation
of educational achievements of students"

Terms of admission for training within the
module

English in high school, Kazakh, History of
Kazakhstan

Module objectives/intended learning outcomes

Knowledge: the structure and basis of the
construction of written and oral texts on
professional subjects; rules of speech behavior
in accordance with situations of professional
communication, depending on the style and
nature of communication in social and
academic spheres. Language material on the
specialty, cultural studies.

Skills: the ability to conduct a business
dialogue in professional fields; transmit the




content of the read and heard text, to annotate
and abstract authentic scientific articles, texts
and  monographs, compose  business
correspondence  (resume,  autobiography,
business letters, essays); expand the glossary of
professional terminology; make reports on the
topic in the form of a review essay or a report
containing a personal assessment and
reasoning; participate in a discussion that
requires prior collection and processing of
facts;  conduct  presentations,  business
meetings, negotiations, discussions. write
scientific articles of a professional nature.

to apply the acquired knowledge in
professional scientific and practical activities:
speaking: to conduct a dialogue in situations of
formal and informal communication in the
domestic, educational and labor spheres, using
arguments, telling, reasoning in connection
with the studied topics of read / listening texts,
describing events; Listening: to understand
relatively complete expression in various
situations; understand the main content of
authentic audio or video texts of cognitive
nature related to the chosen profession;
Reading: authentic texts, using basic types of
reading depending on the communicative task;
Writing: describe phenomena, events, state
facts.

Competencies: the engagment in a constructive
dialogue to achieve the greatest effectiveness
of the goal; the preparation of project
assignments in a foreign language; working
with Internet sites in a foreign language;
practical activities for successful interaction in
various communication situations, including
profile-oriented participation in competitions,
olympiads and conferences.

Content

Phonetic, spelling, lexical, grammatical norms
of the studied foreign language. Phonetics:
pronouncing and rhythmic-intonational
features of a foreign language, reception and
reproduction of the sound system of speech.
Orthography: sound system of the language,
basic spelling rules. Vocabulary: word-
building models; Lexical minimum of 2500
units of the base language, as well as terms
corresponding to the specialty profile;
Differentiation of vocabulary by areas of
application. Grammar: basic parts of speech -
noun, adjective, adverb, verb, article, pronoun,
preposition; the structure of a simple and




complex sentence; basic models of word
formation. Reading: the formation of
skimming and scanning skills. Speaking:
Skills of dialogical and monologic speech
within the studied topics. Writing: the
sequential presentation of thoughts, reasoning,
and information when writing essays, personal
and formal letters. Translation of texts in the
specialty from the foreign language into the
native language in accordance with the
language norms. Listening: comprehension of
everyday, informational and professional
messages.

The state language is the factor that connects
Kazakhstan. My university and my specialty.
Technique and development of my country.
Independent Kazakhstan. The nature of our
land. Culture and art of Kazakhstan.
Outstanding personalities of the people of
Kazakhstan. Kazakh language in the field of
specialty "Information technologies".
Information technology and the faculty of
energy. My specialty in the world. The future
of my specialty. Workplace. History of the
computer. History of the development of
information  systems. Specialists in this
industry in my homeland. XXI century - the
age of information technology. Development
of this industry and computer equipment in
Kazakhstan. Terminological minimum.

Forms of examination

Exam

Media employed

Reading list

1. Essential Grammar in Use. Murphy R. —
Cambridge University Press:2002
2.Understanding and Using English Grammar,
third edition. Betty Schrumpfer Azar -
Longman:1999

3. Liz and John Soars. New Headway
Intermediate. ~ Student's  Book.  Oxford
University Press 2010

4. Liz and John Soars. New Headway
Intermediate. Work Book Oxford University
Press 2010

5 bextypor III. Kazak TimiHIH KOJIaHOABI
rpamMmarukacel. —Acrana, 2003.

6 bekrypos IIl., bektypoBa A. Ka3zak Tini (ana
TUIl JeHredinae yHpery Kypaibl).—AJIMaThl,
1998.

7 bexrtypoB IlI., bektypoBa A. «Cyxbar»
KomrbloTepitik Oarnapiamacel. —«Ilapan» AK,
1998.

8 Kazak Tiji TepMHHJIEPiHIH CaNaIbIK FHUIBIMU




TyciHaipme ce3firi. —Anamarsl, 2003.

9 Kazakma-opsicina, OpbICIIa-Ka3aKiia
TEPMUHOJIOTHSUIBIK ~ CO3JIKTEp.  —AJIMaTHl,
2000.

9 MyxamanueBa H. Kocibm kazak Timi. —
Anmatsr, 2004.

2 The fundamentals of special disciplines

Module designation

Modern of modern theories, methods
and means of creation and projecting
of automation and control systems

Courses included in the module

Modern theories, methods and means of
automation and control systems creation
Structure of designed solutions for

automation  systems /  Automated
projecting of automation systems
Semester(s) in which the module is taught 1
Responsible for the module Khatsevsky V.F.
Language Russian

Relation to curriculum

Core disciplines (CD)
Compulsory component
Basic disciplines (BD)
Optional component

Type of teaching, contact hours (Modern
theories, methods and means of automation and
control systems creation Structure of designed
solutions for automation systems)

Full time

Lectures — 22,5 hours

Practical classes — 15 hours
Independent study — 82,5 hours

Type of teaching, contact hours (Automated
projecting of automation systems)

Full time

Lectures — 22,5 hours

Practical classes — 15 hours
Independent study — 82,5 hours

Workload

Total: 240 hours

Credit points

4 ECTS, 4 ECTS

Requirements according to the examination
procedure

SO PSU 8.01.2-09 "Monitoring and
evaluation of educational achievements
of students"

Recommended prerequisites

Higher mathematics; Computer science;
Theory of automatic control;
Mathematical foundations of the theory
of systems; Optimization methods.
Physics, theoretical fundamentals of
electrical engineering, metrology and
measurement, elements and devices of
automation, programming technology.

Module objectives/intended learning outcomes

Knowledge: a holistic view of
development and modern trends in
management systems; ORCAD system
capabilities; the scope of the ORCAD
system; structure of the ORCAD
program; means of working with the
graphic editor of the ORCAD system.




Skills: the ability to use theoretical bases,
basic principles and mathematical
methods of special systems; to adjust the
system to a specific domain; perform
graphic works in two-dimensional space;
edit the created drawings; print drawings
to the printer and plotter; find the best
algorithms for working with the ORCAD
system; to calculate the main parameters
when designing electronic  devices;
optimize project solutions;
Competencies: the application of
automation methods in the construction
of mathematical models, analysis and
synthesis of systems using modern
computer facilities; possession of related
to work with ORCAD.

Content

Modern management theory and systems
theory, —mathematical methods of
research; New objects and tasks of
management in engineering, economics,
social and biological systems; The
universal nature of the basic principles of
management and the interdisciplinary
nature of management science.

Methods of analysis and synthesis of
control systems in conditions of
incomplete  certainty. Methods for
describing control objects in the
coordinates of the state space.
Observability, controllability, adequacy.
Stability of processes in the state space.
Methods of the theory of absolute
stability.

Robust and invariant systems
Classification of robust control systems.
Uncertain  control  systems. Robust
stability. Methods and algorithms for
estimating dynamic processes. Methods
and algorithms for identifying dynamic
systems.

Criteria for optimizing management.
Some general methods of the theory of
optimal control. Algorithms of optimal
control. Optimization of dynamical
systems with a random structure.
Algorithms of adaptive systems of
automatic control. The method of
recurrent  objective inequalities in
adaptive control.

Systems of extreme  regulation.
Methods and algorithms of estimation




in correlation-extreme systems.
Methods of the theory of sensitivity.
Search methods of design automation.
Automation of the design of automatic
control  systems.  Software  for
simulation of dynamic systems.

Causes and consequences of the
increasing complexity of technical
products.Preparation for work. The
purpose of the ORCAD system, its
capabilities. Object commands of the
ORCAD system.ORCAD Editor
Commands.Tools for editing drawings in
the ORCAD system.3D modeling in the
ORCAD system.Solid design and
visualization of objects.

Forms of examination Exam

Media employed Software package

Reading list 1 Anedenbn I. Beenenne B
HHTCPBAJIbHBIC BBIYHUCJICHHA. — M.:
1987.

2 Acaybaes K.II., Illyakaee M.K.
Anrebpst  u  rpynnbsl  JIu,  psansl
Bonbreppa u Teopus ympaBieHus. — A.:
Kazaxckas akagemust TBopuectBa, 1993.
3 Apsonsn B.U. Teopus karactpod. —
M.: Hayka, 1990.

4 EmenbsHoB CB. bunapuble cucremsl

aBTOMAaTUYECKOrO YIpaBlIeHHs. — M.:
1984.

5 Boponos AA. Teopus
aBTOMATUYECKOI0 ympaBieHus. — M.:

«Hayxkay, 1-31, 1986r.

6 Kpyreko II.JI., MakcumoB A.U.,
CkBOpIIOB JI.M. AJTOPUTMBI u
IIPOrpaMMBbI IIPOEKTUPOBAHMUS
aBTOMaTH4eckux cucreM. — M.: «Pamuo
U cBsA3b», 1988, 304c.

7 CrnipaBo4HHK o TEOPUH
aBTOMaTruuyeckoro ympasinenuss / Ilofg
pen. A.A. Kpacosckoro. — M: Hayka,
1987.

8 Anrynun A.E., Cemyxun M.B.
Monenu ¥ anropuTMbl  IPHUHSTHS
pelieHnii B HEYETKHX  YCJIOBHSX:
Mownorpadus. — Tromens: U3naTenscTBo

TroMeHCKOTO TOCYJIapCTBEHHOTO
yauBepcureta, 2000.
9 JleonenkoB A.B. Heuertxoe

MojenupoBanue B cpene MatLAB u
TECH. — CII6.: BXB-IlerepOypr, 2003.
10 A.Il. ®enopenkos, K.A. bacos, A.M.




Kumaes. AutoCAD 2000:
[IpakTtnueckut xypc: - M: «JIECC
KOM», 2000 — 527 c.

11 [lonopunkua  A.M. OCHOBEHI
WH)KEHEPHOTO  TBOpYecTBa:  YueOHOe

nmocobue i CTYIEHTOB BY30B.- M.:
Mammnoctpoenue, 1988. - 368 c.

12 JIxxonc JI.K. MeTonbl MHXEHEPHOIO
tBOpuecTBa. Ilep. ¢ anrn. - M.: Mup,
1986. - 326 c.

13 CuopaBounas cucrema ORCAD. —
Internet//.

14 http://Info/ AutoCAD2002/Menu.html
15 Tlomosunkuu A.M. ABToMaTtusanus

IIOMCKOBOIO0 KOHCTpyMpOBaHMs. - M.:
Bricmas mkona. - 275 c.

Module designation Fundamentals of higher school

Courses included in the module Pedagogics, Psychology, Methods of

teaching disciplines for automation of
technological processes / Methods of
teaching disciplines on automized systems
of control

Semester(s) in which the module is taught 1,2
Responsible for the module: Burdina E. V. Kertaeva K. M,
Khatsevsky V.F.

Language

Russian, Kazakh

Relation to curriculum

Basic disciplines (BD)
Compulsory component
Core disciplines (CD)
Optional component

Type of teaching, contact hours (Pedagogics)

Full time

Lectures — 22,5 ygaca

Practical classes — 15 hours
Independent study — 82,5 hours

Type of teaching, contact hours (Psychology)

Full time

Lectures — 22,5 gaca

Practical classes — 15 hours
Independent study — 82,5 hours

Type of teaching, contact hours (Methods of
teaching disciplines for automation of
technological processes / Methods of teaching
disciplines on automized systems of control)

Full time

Lectures — 30 ugaca

Practical classes — 15 hours
Independent study — 105 hours

Workload

Total: 390 hours

Credit points

4 ECTS, 4 ECTS, 5 ECTS

Requirements according to the examination
procedure

SO PSU 8.01.2-09 "Monitoring and
evaluation of educational achievements of
students”

Recommended prerequisites

Philosophy;
Politology

Psychology;  Sociology.

Module objectives/intended learning outcomes

Knowledge: the psychology of cognitive
activity of students in the learning process;




Psychological methods and means of increasing
the effectiveness and quality of education; the
optimal structure of organization of science,
management and organization of scientific and
scientific and technical activities; On the right of
intellectual property to the result of scientific
and scientific and technical activities, on the
state system of scientific and technical
information.

Skills: the application of knowledge of
pedagogy and psychology of the tertiary
school in the pedagogical activity;
application  of interactive teaching
methods;

Planning of scientific research, and
execution of all necessary documents for
filing an application for  the
implementation of an innovative project or
for an invention.

Competencies: in the field of scientific and
scientific-pedagogical activity in higher
educational institutions; In the issues of
modern educational technologies.
in the field of planning and organization of
scientific research

Content

Theoretical and methodological and
historical foundations of pedagogy.
Development of higher education in the
modern world. Theory of education in
higher education (didactics). Modern
approaches to the content of higher
education. Forms and methods of teaching
in higher education. Educational work in
higher education. Psychological counseling
of students and teachers. Methods of
psychological research. Psychology of
student age. Social psychology of the
student  collective.  Psychology  of
pedagogical communication. Psychology
of pedagogical activity of a teacher of
higher education. Psychology of the
pedagogical  collective.  Psychological
counseling of students and teachers.
Objectives and criteria for the importance
of fundamental research. Subjects of
scientific and scientific and technical
activities. The idea of planning an
experiment. Processing and presentation of
experimental results.

The main criteria for the evaluation of
innovative projects: the relevance, novelty
and practical significance of the study, the




prospects, the material and technical base,
the planned results. The idea of compiling
a cost estimate and a research calendar.
Instrument and scientific software. The
right of intellectual property to the result of
scientific and research activities.

Principles of the organization of a
scientific experiment: the definition of the
problem, setting goals and methods for
achieving it. Preparation and design of a
scientific  experiment. Working  with
literary sources, patent search. The concept
of impact factors of  journals,
recommendations on publications of
scientific research.

Automation of experiments and computer
modeling. Theoretical analysis of the
obtained results as a means of studying the
applicability of the constructed model. The
Patent Law of the Republic of Kazakhstan.
Law on innovation. Goals and objectives
of patent research. Methods of patent
research. Rules of registration and filing of
applications for the patenting of industrial

property.

Forms of examination

Exam

Media employed

Reading list

1 A6asimananoB C.A., Hedemosa JIL.B.,
AxwmerkapumoBa [.C., Coxomnoa M.T.
TecTpl: Teopuss M TMpakTUKa.- AcTaHa,
2001.- 194 c.

2 T'yzeeB B.B. Ilemarornueckas TeXHUKa B
KOHTEKCTE 00pa30BaTEeNbHON TEXHOJOTHH.
M. :Hapoanoe o6pa3zosanue,2001.128c.

3  JbkycybammeBa [I., MprpiHbOae A.
3aKOHOMEPHOCTHU 00pa3oBaTeNbLHOTO
MPOCTPAHCTBA u HH(pOpPMaITUOHHOE
ob6mecTBo// Bricmas mkona Kaszaxcrana,
2000, Nel, ¢.52-59.

4 Kaiimynmauaa A. ['ymanutapuzanus
TeXHUUYeCKoro oOpazoBanusi// Bbicmias
mkoja Kazaxcrana,2000, Nel, c. 78-74.

5 Kcen3zora I'.10. OneHnounas
JeATenbHOCTh yuutens.- M., 2000.- 121 c.
6 Ilcuxomorus Bocrmranus: IlocoOue mis
METOJIUCTOB JIONIKOJBHOTO M HA4aJIbHOTO
IIKOJIBHOTO oOpa3oBaHus,
npenofaBareneii, ncuxonoros/ Iloxg pen.
B.A.IlerpoBckoro.- M.: Acnekr Ilpecc,
2005.- 152 c.

7 Ilycrosut B.B. u np. Hosble ¢opmbl
OpraHu3aly  BY30BCKOM Jiekuuu. M.,




2008. 52 c. (HUMBIL).

8 Pasen Jx. Ilegarornueckoe
tectupoBanue: [IpoGiieMsl, 3a0myKaeHuMs,
nepcnektusbl.-M., 2009.-144 c.

9 PeuenzupoBanue Lectures: COopHUK.-M,
2006.

10 Annpeea ['M. CouunanbHas
ncuxoyiorus.  YueOHuk.- M.: Acmekr
ITpecc. 1998.- 376 c.

11 Ksun B. IlpuknagHas ncuxoorus.
Vuebnuxk. - CII0., 2000. - 558 c.

12 Ky3pmun MW. IlcuxoTexHonoruu u

3¢ PEeKTUBHBIN MEHE/IKMEHT. - M.:
TexHomornyeckas mkosa ousaeca.- 1994.-
192 c.

13 3Baxwraes JI.C., Kumbsa A.A.,
Pomanukos FO.M. Mertoabl muianupoBaHus
u 00pabOTKH pe3yabTaToB (HU3UUECKOTO
sKcriepuMeHnTa. —MockBa:  AToMHU3[AT,
1978. - 232 c.

14 PyzaBun I'.1I. MeTtononorusi Hay4HOTO
HCCIIEA0BAHUS. —Mocksa:
FOHUTU:JAHA, 1999. - 317 c.

15 3axapoB A., 3axapona I'. Kak nanucars
U 3alMTUTh  Auccepranuio. —CaHKT-
[TerepOypr.: CIIb, 2003. — 157 c.

16 OcHOBBI MAaTEHTHOrO mpaBa U
MaTEHTOBECHUS B PecniyGnmke
Kazaxcran: VYuebHoe mnocobue /OTBerT.
penakrop T.E.Kaynmbipo. —Anmater: Meti
taprel, 2003. — 392 c.

17 IIpaBoBBIE OCHOBBI Hay4YHOH
nesrenbHocTH:  COOPHUK HOPMAaTHBHBIX
npaBoBbIX akToB. —Anmartel: FOPUCT,
2003. - 148 c.

18 WntemnekryanbHas COOCTBEHHOCTH B
Pecniybnuke KazaxcraH: C6opHUK
HOpMaTUBHBIX akToB. —Asnmatsl: FOPUCT,
2002. -93 c.

19 3akon PK «O nayke»

20 3akon PK «O06 aBTOopckoM IpaBe u
CMEXHBIX IpaBax».

21 3akon PK «0OO6 uWHHOBaIMOHHOM
JESITEIIbHOCTH

22 IlarentHsiii 3akoH PK

3 Deepening of special knowledge

Module designation

Module of Automized control of
production

Courses included in the module

Automized control of production /
Modern automation systems

Semester(s) in which the module is taught

2




Responsible for the module

Kletsel Mark Yakovlevich

Language

Russian

Relation to curriculum

Core disciplines (CD)
Optional component

Type of teaching, contact hours

Lectures — 45 hours
Practical classes — 15 hours
Independent study — 150 hours

Workload

Total: 210 hours

Credit points

7 ECTS

Requirements according to the examination
procedure

SO PSU 8.01.2-09 "Monitoring and
evaluation of educational achievements
of students"

Recommended prerequisites

Technological processes and production
equipment; Elements and devices of
automation; Executive mechanisms of
the automated control system; Theory of
automatic ~ control;  Microprocessor
complexes in control systems.

Module objectives/intended learning outcomes

Knowledge: the main types of
technological processes; functions and
composition of automated control
systems of technological processes;
control schemes for automated process
control systems; types of sensors and
measuring converters; types of technical
means included in the automated process
control systems.

Skills: reading and drawing up of
functional schemes of automation;
reading of automation schemes; solving
problems of primary and secondary data
processing;

Competencies: in the simulation of
actuators; In the choice of regulatory
laws and technical means of automation.

Content

General information about technological
processes
Control schemes in automated control

systems of technological processes
Preparation of initial information in
automated control systems

of technological processes.
Modeling of executive devices. Laws of

regulation.
Complex of technical means for
automated control systems of
technological processes.

Forms of examination Exam

Media employed

Reading list

1 Brropun, B. A. ABTOMaTU3MpOBaHHbBIE
CUCTEMBI YIPABIICHUS
TE€XHOJOTMYECKMMH  IPOLECCAMH.  —




Canxkr-IlerepOypr : ydeOHoe mocobwue,

2006. - 151 c.
2 bopomun, U. @., Cyauux IO.A.
ABTomaru3anms TEXHOJIOTUUECKHX

nporieccoB. — M. : KomocC, 2004. — 344
C.

3 AcambaeB, A. ABroMaru3anys
TEXHOJIOTMYECKUX HPOIIECCOB VIS
XJIeOOTIEKapHOT O, MaKapOHHOTO u

KOH/IUTEPCKOTO MPOU3BOJICTBA. — ACTaHa :
®omuant, 2010. — 384 c.

Module designation

Module of Electrical equipment and
automation of electrotechnological sets

Courses included in the module

Automation of electrotechnological sets /

Electrical equipment of automation
systems

Semester(s) in which the module is taught 3

Responsible for the module Khatsevsky V.F.

Language Russian

Relation to curriculum

Core disciplines (CD)
Optional component

Type of teaching, contact hours

Full time

Lectures — 30 hours

Practical classes — 15 hours
Independent study — 105 hours

Workload

Total: 150 hours

Credit points

SECTS

Requirements according to the examination
procedure

SO PSU 8.01.2-09 "Monitoring and
evaluation of educational achievements
of students"

Recommended prerequisites

Mathematics, physics, theoretical
fundamentals of electrical engineering,
theory of automatic control, elements
and devices of automation, programming
technology.

Module objectives/intended learning outcomes

Knowledge: the main types of
technological processes; functions and
composition of automated control
systems of technological processes;
control schemes for process control
systems; types of sensors and measuring
converters; types of technical means that
make up the automated control systems
of technological processes.

Skills: to solve problems of primary and
secondary data processing; simulation of
executive devices.

Competencies: the choice of regulatory
laws and technical means of automation.

Content

Definition of ETU. Types of heating.
Classification of ETU. Automatic control




of electrical installation of resistance
heating. The principle of the electrical
resistance heating. Electric resistance
ovens. Electrical equipment and
regulation of EPS parameters.

Methods for controlling the temperature
in  electric  resistance  furnaces.
Constructions and schemes of automatic
temperature controllers.

Electrical diagram of a continuous
temperature regulator of EPS. The basic
electric scheme of EPS control.
Automatic control of electrical induction
heating. Fundamentals of induction
heating. General information about
induction ETU. Power supplies of the
ETU. Induction settings as control
objects. Electrical regulation systems for
induction units. Control of induction
plants using UVM.

Basic electrical circuits for monitoring
and control of induction units.Automatic
control of electric installations of arc
heating.The principle of operation of
electric installations of arc heating.
Electrical equipment of arc furnace
installations. Control system for electric
arc furnaces. Automatic control of the
arc furnace mode. A schematic circuit
diagram of the automatic arc controller.

Forms of examination

Exam

Media employed

Reading list

1 IllexoBuoB B. II. Dnektpuueckoe u
AIIEKTPOMEXAHUYECKOE O00O0pYyIOBaHUE.-
M: ®OPYM: UHO®APM-M, 2009.-416
C.

2 Epocdees A. A. Teopus
aBTOMATHYECKOTO  yIpaBieHus.- M:
IMonurexuuka, 2005.-302 c.

3 Korroxk A. @&. Jlatuuku B
COBPEMEHHBIX U3MEPEHHUSIX. - M:
Tenexom, 2006.- 96 c.

4 KynakoB M. B. TexHonoruueckue
U3MEpEHUs U TMPUOOPHI AT XUMUYECKUX
Mpou3BOACTB. — M: MamuHocTpoeHue,
2003.

Module designation

Module of systems of automized control
of production and electrical regimes

Courses included in the module

Systems of automized control of
production and electrical regimes /
systems of regulation of automatics of




heat regimes

Semester(s) in which the module is taught 3
Responsible for the module Khatsevsky V.F.
Language Russian

Relation to curriculum

Core disciplines (CD)
Optional component

Type of teaching, contact hours

Full time

Lectures — 30 hours

Practical classes — 15 hours
Independent study — 105 hours

Workload

Total: 150 hours

Credit points

S ECTS

Requirements according to the examination
procedure

SO PSU 8.01.2-09 "Monitoring and
evaluation of educational achievements of
students”

Recommended prerequisites

Mathematics, physics, theoretical
fundamentals of electrical engineering,
metrology and measurement, theory of
automatic control, elements and devices of
automation.

Module objectives/intended learning outcomes

Knowledge: the fundamental
mathematical foundations of modeling
objects and systems, methods of

researching automation systems, tasks and
production control algorithms.

Skills: creative application of
mathematical methods for the analysis of
automation systems;

Competencies:  building  automation
systems based on specified quality
management requirements.

Content

Automatic  control system and its
elements. Control objects and automatic
controller.  Transient  processes in
regulatory  systems.  Methods  of
mathematical description of links and
systems.Thermal control objects and their
characteristics.Laws of regulation and
ways of their formation in automatic
regulators.Automatic regulators of thermal
processes.Industrial regulators and their
main elements. Actuators of regulators.
Purpose of thermal automation.

Forms of examination

Exam

Media employed

Reading list

1 OCHOBBI aBTOMAaTHYECKOTO yIpPaBIICHUS,
Iummapes B. 10.- M: Academia, 2008.

2 ABromaru3anus IPOU3BOACTBEHHBIX
IpoLeccoB, 2-¢ u3a., BomukeBuu JI. U.-
M: MammHoctpoenue, 2007.

3 AHanu3 u CUHTE3 CUCTEM
aBTOMAaTHYECKOTO yIpaBJIeHUs c




pacpeaeaeHHbIMU rmapaMeTpamu.
Panonoprt 3. .- M: Beici. mkosna, 2005

Module designation

Module of means and devices of
automation of systems of regulation

Courses included in the module

Means and systems of automation of
objects of  electrotechnology /
Fundamentals of constructing of logic
automized systems. Means of discrete
automation / Automation of electrical
consumption of melting sets.
Microprocessor-based means  and
systems of automation / Neuron systems
of regulation.

Semester(s) in which the module is taught 3

Responsible for the module Khatsevsky V.F., Zhalmagambetova
U.K.

Language Russian

Relation to curriculum

Basic disciplines(BD)
optional component
core disciplines (CD)
Optional component

Type of teaching, contact hours (Means and
systems of automation of objects of
electrotechnology / Fundamentals of
constructing of logic automized systems.)

Full time

Lectures — 22,5 hours

Practical classes — 15 hours
Independent study — 82,5 hours

Type of teaching, contact hours (Means of
discrete automation / Automation of electrical
consumption of melting sets.)

Full time

Lectures — 22,5 hours

Practical classes — 15 hours
Independent study — 82,5 hours

Type of teaching, contact hours
(Microprocessor-based means and systems of
automation / Neuron systems of regulation.)

Full time

Lectures — 30 hours

Practical classes — 15 hours
Independent study — 105 hours

Workload

Total: 390 hours

Credit points

4 ECTS, 4 ECTS, 5 ECTS

Requirements according to the examination
procedure

SO PSU 8.01.2-09 "Monitoring and
evaluation of educational achievements
of students"

Recommended prerequisites

Mathematics, physics, metrology and
measurement, programming technology,
theoretical fundamentals of electrical
engineering, theory of automatic control,
elements and devices of automation,
microprocessor complexes in control
systems,  digital  technology and
MiCroprocessor means.

Module objectives/intended learning outcomes

Knowledge: the principles of work,
design, electrical and  pneumatic
schemes; electric machine devices; -
primary measuring transducers (sensors);
- converters of signals from sensors and




control signals into unified signals;
secondary instruments; ballasts;
executive mechanisms and regulatory
bodies; regulators and microprocessor
controllers.

The role and place of discrete automatic
systems in the tasks of automation of
electric power systems; basic principles
of relay circuits, modern trends and its
development and improvement; basic
principles and schemes of automatic
control, the main types of automation
systems, their mathematical description
and the main research tasks.

Modern modular sets of programmable
logic controllers, approaches to the
construction of microprocessor systems.
Skills: the ability to make calculation of
the basic parameters at designing CAP;
creatively apply mathematical methods
to analyze the general properties of
discrete automation devices, on this
basis, to own methods of analysis and
synthesis of logical automation systems;
Perform calculations on the analysis of
the stability and quality of systems, the
synthesis of parameters and corrective
links according to specified requirements
for the quality of discrete automation.
Use the systems of characteristics of the
modules of microprocessor kits, design a
microprocessor module.

Competencies: solving problems arising
from the transition from manual control
to automated control. In manual and
automated design using modern design
systems for automation equipment.
In the practical skills of programming
industrial controllers.

Content

The purpose and tasks of developing and
using elements and devices for
automation and control. A brief history
of the development of automation and
management tools. Areas of use of
elements and devices of automation and
control.

Electromachine  automatic  devices.
General information about electric
machines  of  alternating  current.
Control of gate converters.
Discrete drive with stepping motors.
The concept of a software and hardware




complex (PTC) and its place in
automation  systems. Principles of
organization of distributed control
systems on the basis of PTC.
Programming languages of industrial
controllers. SCADA systems.

Forms of examination

exam

Media employed

Reading list

1 BonkoB H.W., Munos3zopos B.IL
DJIEKTPOMAIIMHHbBIC yCTpOMCTBA
aBTOMaTHKH. - M: Bercui. mik., 2001 r.

2 OCHOBBI TEOPHUU DJICKTPUUECKUX
annaparoB. Ilog pen. M.C.TaeBa. M.:
1997 r.

3 byns B.K., Byns O.b., AzanoB b. A.,
Modda B.H. 3Snextpo-mexaHuveckue
arnmaparsl aBTOMaTUKU. - M: Beicii. k.,
1998 .

4 MW cembeprenoB H.T., Capcenbaes
H.C., ®orenr A.A. DieMeHTH U

yCTpOUCTBA ABTOMATHUKH.
MeTtonuueckue yKa3aHus K
nabopaTopHbIM paboTaM. - AJMaThl,
KasHTYVY, 2005 r.

5 CrnpaBoYHUK o
ABTOMATU3HPOBAHHOMY

anextponpusony. Ilox pen. Emnuceesa,
B.A. lunsHckoro A.B. - M.: Beicm.
mK., 1998 r.

6 I'epman-T'ankun C.I'. KomnbsrorepHoe
MOJICTTUPOBAHUE  ITOTYITPOBOIHHKOBBIX:
cucrem B MATLAB 6.0.: ydeOHoe
nocobue.- CIIb.: Kopona npusnr, 2001. -
320 c, un.

7 Hcembeprenon H.T.
DneKTpoMallnHHbIE — MPeodpa3oBaTeIu
Ha 0a3e aCMHXPOHH3UPOBAHHBIX MAIIHUH
JUIS  HETPaJAUIUOHHBIX  MCTOYHUKOB
sHeprud. - Anmatsl, 2000. - 202 c.,ui.

8 bamapun A.B., IloctHukos [O.B.
[Tpumepsr pacuera
ABTOMATHU3HPOBAHHOTO AJIEKTPOIPUBOIA
Ha DBM. YyebHoe mocobue 1jist By30B. -
JI.: Dueproaromuzaar, 1998. - 512 c, un.
9 Texnmueckass koyuiekuusi Schneider
Electric:  Bemyck  16.  Cucremsl
ABTOMATUYECKOTO  yIpaBJICHHS  Ha
OCHOBE MPOTPAMMHUPYEMBIX JIOTHUECKUX
koHTposiepos//  Schneider  Electric
(RU). - MWMzparensctBo:  Schneider
Electric Publisher, 2008. — 81 c.

10  JlemenkoB  H. II. SI3wikm




MPOrPaMMHUPOBAHUST  MPOMBIIIICHHBIX
KOHTpOJUIepoB: YueOHoe mocodue/ Ilox
pen. K.A. IlynkoBa. — M.: WM3g-Bo
MI'TY um. H.D. baymana, 2004. — 172
c.
11 Jemenxop H. II. SCADA-cucremsbl
KaK MHCTPYMEHT mnpoektupoBanus ACY
TII: YueOHoe mocobue. — M.: U3n-Bo
MITY um. H.D. baymana, 2004. — 328
c.

12 EmmzapoB U.A. TexHuueckue
cpencTBa aBTomMarusanuu. [IporpaMmmuo-
TEXHUYECKUE KOMILIEKCHI u
KOHTpOJUIEpB:  YdeOHoe  mocoOue/
EnuzapoB U.A., Maprembsinos 10.D.,
Cxuptnamze A.l'., ®pono C.B. — M.:
Mammnoctpoenue, 2004. — 180 c.

13 TIlerpor W.B. Ilporpammupyemsie
KOHTposuiepbl. CTaHJgapTHBIE S3BIKA H
MIPUEMBI ITPUKJIAJTHOTO MPOCKTHPOBAHUSI.
— M.: Conon-IIpecc, 2004. — 256 c.

14 Ilapp 3. IIporpamMmmupyemsie
KOHTPOJUIEPBHI: PYKOBOJICTBO s
WHKEHepa. — M.: BMHOM.

JlaGopaTopus 3Hanui, 2007. — 516¢.

Module designation Practice
Courses included in the module Pedagogical, Research
Semester(s) in which the module is | 2,3,4

taught

Responsible for the module

Isabekova B.B.

Language

Russian

Relation to curriculum

EP — Automation and control
Compulsory component

Type of teaching, contact hours

Full time

Workload

113 weeks

Credit points

3 ECTS, 12 ECTS

Requirements according to the

examination procedure

SO PSU 8.01.2-09 "Monitoring and evaluation of
educational achievements of students"

Recommended prerequisites

Pedagogy and Psychology

Module objectives/intended learning
outcomes

fully implement the program of internship, keep an
internship diary in accordance with the form
established by the higher educational institution;
follow the rules of internal regulations, acting on
the relevant practice base; study and strictly
observe the rules of labor protection, safety and
industrial sanitation; submit a written report on the
performance of all tasks, a diary signed by the
supervisor due to the prescribed form

Content

The aim of the pedagogical internship is the
formation of practical skills and methods of
teaching in higher education




The aim of the research internship the
familiarization ~ with  the latest theoretical,
methodological and technological achievements of
domestic and foreign science, with modern
methods of scientific research, processing and
interpretation of experimental data.

The place of the pedagogical internship is the
relevant departments of universities, the place of
the research internship are the scientific
laboratories of research organizations of the
appropriate profile.

Forms of examination

report

Media employed

Reading list

4 Professional-practical part

Module designation

Scientific and research work of the master

Courses included in the module

Scientific and research work of the master
including implementation of the master’s thesis

Semester(s) in which the module is
taught

1,34

Responsible for the module

Isabekova B.B.

Language

Russian

Relation to curriculum

EP — Automation and control
Compulsory component

Type of teaching, contact hours Full time
Workload
Credit points 29 ECTS

Requirements according to the

examination procedure

SO PSU 8.01.2-09 "Monitoring and evaluation of
educational achievements of students

Recommended prerequisites

Pedagogy and Psychology

Module objectives/intended learning
outcomes

fully implement the program of internship, keep an
internship diary in accordance with the form
established by the higher educational institution;
submit a written report on the performance of all
tasks, a diary signed by the supervisor due to the
prescribed form.

Content

The aim of the research internship the
familiarization ~ with  the latest theoretical,
methodological and technological achievements of
domestic and foreign science

The place of the pedagogical internship is the
relevant departments of universities, the place of
the research internship are the scientific
laboratories of research organizations of the
appropriate profile.

Forms of examination

report

Media employed

Reading list




Module designation

Final State Attestation

Courses included in the module

Complex examination taking, compiling and

defense of the master’s thesis

Semester(s) in which the module is
taught

4

Responsible for the module

Isabekova B.B.

Language

Russian

Relation to curriculum

EP — Automation and control
Compulsory component

Type of teaching, contact hours Full time
Workload
Credit points 13 ECTS

Requirements according to the

examination procedure

SO PSU 8.01.2-09 "Monitoring and evaluation of
educational achievements of students”

Recommended prerequisites

Module objectives/intended learning
outcomes

full compliance with the requirements of the
training program;

presentation of the final master's thesis to the
supervisor due to the prescribed form.

Content

Master's thesis and a comprehensive exam of the
undergraduate is conducted with the purpose of
verifying the mastering of the content of the
educational program.

Forms of examination

Comprehensive examination, defense of master's
thesis

Media employed

Reading list




