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Introduction
1. Scope

Designed lor the i . : .
code "6B07220 Mcmlll:fl“.'.m.““'““" of bachelors training by educational program (hereinafter - EP)
University" of the Minislrix |-]§l.‘ Non-profit Joint Stock Company "M.Auczov South Kazakhstan
y of Education and Science of the Republic of Kazakhstan of RK MES.

2. Regulatory documents

Educatio " the Renublic of
Stan da:‘dnr lﬁ:; ‘;érll:;em'l?u.bl!c of ]f.azakhs:lan (as amended and supplemented on 07/04/2018);
ftighe and (or postii operation 91 educational organizations implementing educational programs
of the Repubilic.of Kazgak hs‘-g: ggﬁsigoln,bap%rgv;d by order of the Minister of Education and Science
- ] ctober 30, 2018 No. is f ini i
of the Republic of Kazakhstan on October 31, 2018 No. 107655?75)'(1’eglbtered with the Ministey o7 Justie

Ministsetf:)ef gghgat})ry standards of higher and postgraduate education, approved by order of the
o ucation and Sc1.enc‘_3 of the Republic of Kazakhstan, October 31,2018 No. 604;
e rules f01f t.he organization of educational process on credit technology education, approved
by order of the Minister of Education and Science of the Republic of Kazakhstan on April 20, 2011
No. 152 as amended and supplemented of October 12, 2018 No. 563
. Sectoral qualification frameworks "Mining and Metallurgical Industry” (Approved by the
Minutes of the Session of the sectoral commissions on social partnership and regulation of social and

!abor relations for th'e mining and metallurgical, chemical, building industry and woodworking, light
industry and mechanical engineering from August 16,2016, No. 1).

3. Educational programs concept

The goal of the educational program is coordinated with the mission of university and is aimed at
preparing the intellectual elite of the country with advanced entrepreneurial skills, fluent in three
languages, demonstrating conceptual, analytical and logical thinking skills, creative approach in
professional activities, being able to work in national and international teams obtaining the lifelong
strategy. We are focused on generating new competencies, training a leader who translates research and
entrepreneurial thinking and culture.

The educational program is harmonized with the 6th level of the National Qualifications
Framework of the Republic of Kazakhstan, with Dublin descriptors, 1 cycle of the Framework for
Qualification of the European Higher Education Area, also with Level 6 of the European Qualification
Framework for Lifelong Learning.

The educational program is focused on professional and social order through the formation of
professional competencies associated with the necessary types of research, practical and business
activities, adjusted to meet the requirements of stakeholders.

The uniqueness of EP 6B07220 - Metallurgy are

EP 6B07220 - Metallurgy is accredited by the Independent Agency for Quality Assurance in
Education (NAOCO), which makes it possible to recognize a bachelor's degree in engineering and
technology on the international labor market. Provided for a dual form of training for the EP
"Metallurgy" in accordance with the contract with the enterprise by the employer - FerrumVtor LLP.
Students have the opportunity to combine theoretical training in the university and practical work at the
advanced metallurgical enterprises of South Kazakhstan RK, including FerrumVtor LLP.

A well-known scientific school in Kazakhstan on complex processing of substandard natural and
technogenic raw materials from ferrous and non-ferrous metallurgy, chemical industry, headed by Dr.
tech. Sc., Professor of Metallurgy, Shevko V.M. has many years of experience in scientific work.



The educational program is aim
enterprises through the organization
process, student-centered learning,

Program \cm‘ning outcomes are achieved through the following training events:

) _classroon} training: lectures, seminars, practical and laboratory classes - held in view of
inmvml\je teaching technologies, the use of the latest achievements of science, technology and
information systems;

ed at training qualified competitive personnel for metallurgical

of l}]k:, educational process using the principles of the Bologna
accessibility and inclusion.

- extra curricular training: the independent work of the student, including under the guidance of a
teacher, individual counseling;
- conducting professional practices, implementation of course and diploma works (projects).
The university has taken measures to maintain academic integrity and academic freedom,
protection from any kind of intolerance and discrimination against students.

The quality of EP is ensured by the involvement of stakeholders in its development and
evaluation, systematic monitoring and review of its content.

4. Entry Requirements

Established according to the Model Rules for admission to studiesl in educationﬁggg;mi('ligggé
that implement educational programs of higher and postgraduate education by order 0
on 10.31.2018

WE - - ==



1. EDUCATION PROGRAMME PASSPORT
1.1The purpose and objectives of education program by specialty

EP objectives: We are focused on generating new competencies, training a leader who translates
research and entreprencurial thinking and culture.

EP tasks:

-the formation of socially responsible behavior in society, an understanding of the significance of
professional ethical norms and adherence to these norms;

- providing basic undergraduate training that allows you to continue learning throughout life, to
successfully adapt to changing conditions throughout their professional careers;

- ensuring the conditions for acquiring a high general intellectual level of development,
mastering literate and developed speech, a culture of thinking and the skills of scientific organization
of labor in the field of metallurgical production;

- creation of conditions for intellectual, physical, spiritual, aesthetic development to ensure the
pgssibi.lity of their employment in the specialty or continuing education at subsequent levels of
education.

1.2 List of qualifications and positions

The graduate of this EP is awarded with degree of "Bachelor of engineering and technologies”

Bachelors by specialty 6B07220 - Metallurgy can hold primary positions metalmaker, laboratory
inspector, production shift master, process engineer; Process Engineer; metallurgy technologist; design
engineer; quality engineer; Production Shift Master; Junior Research Fellow in Industry Research and
Design Organizations; laboratory assistant in factory laboratories without presenting requirements for
work experience in accordance with the qualification requirements and the Qualification directory of
positions for managers, specialists and other employees, approved by order of the Minister of Labor
and Social Protection of the Population of the Republic of Kazakhstan dated May 16, 2012 No. 201
with 2 Annex 2 to the Mining and Metallurgy Industry Qualifications Framework approved on August
16, 2016 (Minutes No. 1).

1.3 Qualification characteristics of the educational program graduate

1.3.1 Scope of professional activity

The scope of professional activity of bachelorby EP 6B07220 - Metallurgy is a field of non-
ferrous and ferrous metallurgy.

1.3.2 Objects of professional activity

The objects of professional activity of graduates are

- industrial enterprises of non-ferrous and ferrous metallurgy,

 industry research and design institutes;

- factory laboratories;

- secondary technical educational institutions

1.3.3 Subjects of professional activity

Subjects of professional activity of the bachelor by EP 6B07220 - Metallurgy are:

- providing modern innovative ways of processing raw materials and the production of metal
products with enhanced consumer properties;

_ technological processes in the metallurgical industry;

- enrichment of mineral ore raw materials;

- processing of mineral and secondary raw materials, production wastes;

- production and processing of metals and materials with the study of their structure and
propertics; ,

- equipment for metallurgical production;



- provision of automatic control system for metallurgical P"’d“c“”" and equipment i e
control of final products

1.3.4 Types of professional activity

A bachelor by EP 61307220 - Metallurgy can do the following

types of professional activity:

- production and technology:

- organizational and managerial;

- settlement and design;

- experimental research.

2. EP learning outcomes

LO1 To possess information and computational literacy, 10 be able to generalize, analyze
info;'nmtion; communicate freely in a professional environment and society in Kazakh, Russian and
English.

LO2 Use natural science, mathematical, social, socio-economic and engineering knowledge.
regulatory documents and elements of economic analysis in professional activities.

LO3 To have knowledge of the laws governing the development of nature and society, the main
stages in the development of Kazakh statehood, to possess elements of spiritual, aesthetic and ethical
culture.

L04 Critically evaluate the current state of metallurgical production, analyze and choose ways 10
improve existing and develop new technological processes based on modern achievements of science
and technology.

LO5 Demonstrate knowledge of the theory, technology of preparation and processing of raw
materials of pyrometallurgical and hydrometallurgical processes, as well as technologies and methods
of examination of raw materials, products and waste in metallurgy

LO6 Owning the knowledge of the basic physical and chemical patterns of the flow of
metallurgical processes, the sequence of technological operations and the optimal technological
parameters and production modes of metals and alloys;

LO7 Develop material and heat balances of technological processes for the production of metals
based on a systematic analysis of technological processes using fundamental laws;

LO8 Apply modern methods for the development of complex, energy-saving and
environmentally friendly metallurgical technologies, with a rational use of raw materials, energy and
other types of resources;

LO9 Possess basic principles and methods of designing objects in metallurgy using modem
technical means and applying existing standards in the context of the fundamental principle of
designing metallurgical production;

LO10 To determine the relationship between the quality of the raw materials used and the
technical and economic indicators of metallurgical processes and production as a whole;

LO11 Use research and entrepreneurial skills and skills in the face of uncertainty; Continuing to
improve their qualifications throughout their lives.

LO12 To work effectively individually and as a member of a team, correctly defend one's point
of view, make independent decisions of production tasks, displaying analytical and logical thinking.

3 COMPETENCES OF EP GRADUATE



1 \llLL?thlll completion of training in EP contribute to the formation of the following
competences of a graduate:
~core competencies (CC)
~professioanalcompetencies(PC).

Core competencies:
CC1 language
. ll\hllliy to communicate freely in Russian, Kazakh and foreign languages in written and oral forms

(listening, speaking, reading and writing) in society

CC2 social

- the ability to own social and ethical values based on public opinion, traditions, customs, norms
n'nd to be guided by them in their professional activitics; know the cultures of the peoples of
l\'azakhslan and abide by their traditions; observe the basics of the legal system and legislation of
l\a;akhstan‘, know the trends of social development of society; be able to adequately navigate in
various sgcml situations; be able to find compromises, relate your opinion with the opinion of the team;
own business ethics, ethical and legal standards of conduct; strive for professional and personal
growth; work in a team, correctly defend their point of view, propose new solutions; demonstrate
tolerance towards other individuals;

CC3 fundamental scientific and technical training

- the ability and willingness to apply educational potential, experience and personal qualities
acquired during the study of mathematical, natural science, technical disciplines at the university, 10

determine ways of monitoring and evaluating the solution of professional problems, the development

of mathematical and natural science thinking;

CC4 informational

- the ability to confidently use modern information and digital technologies for work, leisure and
communications, to possess the skills of using, restoring, evaluating, storing, producing, presenting and
exchanging information through a computer, communicating and participating in collaborating
networks using the Internet in the field of professional activity;

CCS5 economic, managerial and entrepreneurial

- the ability to know and understand the goals and methods of state regulation of the economy,
the role of the public sector in the economy; master the basics of economic knowledge; possess the
skills of critical thinking, interpretation, creativity analysis, drawing conclusions, evaluation; manage

projects to achieve professional goals, manage staff, demonstrate entrepreneurial skills.

Professional competencies:
PC 1 —to describe the criteria for the quality of products and semi-products of metallurgical

production at all its stages and methods of implementation, in accordance with the system of control

and management of product quality;
PC 2 - to possess skills in areas related to metallurgy (chemical industry, building matenals,
silicate materials, ecology, mineral processing);
PC 3 — to use IT technologies to solve problems using automated design systems, to introduce
high-tech processes and new areas of metallurgy, including composite materials, nanotechnologies in
metallurgy, digital technologies and methods of mathematical modeling of processes, systems and

process equipment,



3.2 Matrix of correlation of EP learn

ing outcomes in general with modules

formed by

competencies
L1 1.2 1.3 1.4 1.5 Lo 1.7 L8 L9 | Li0 | L11 L12
CC‘ 1\ } +
CC2 + 4 + +
CC3 + 4 + o 4 b ' + + + +
CC4 + T m . +
CC g + + + + +
‘ PL1 + + + +
. Q2 + + | + + +
4. SUMMARY TABLE REFLECTING THE VOLUME ASSIMILATED CREDITS OF
EDUCATION PROGRAM MODULES
» | The number f
> - ) & The |
?, ~ L'é % O.f s?ud}ed Numberofcredits KZ g aumber Of:E
2| 8|28 ) disciplines 5 !
SilE i T . [Totalhours| diffe|
, 2| § % 3 o |Theoretic Ph;'fl E.du‘:l‘t Industri| Final | > o
|98 8 0|0 al cal |tomatl 51 lexamina = i
S = 8 O . |Train|practic . " 2 atedc|
E tralmng ing e practlce 1011 redit }
l 1 4 g l2l - 28 2 - . 900 30 | 6 | 1 i
1 ‘,
! 2| 4 [3]2] 2 26 5. 2 - 900 30 | 5|3 |
l 3]s |2 31 2 28 |2 ° ] 900 30 | 6 | 2
i il 5 ~l2] # 24 2 - 4 900 30 | 5|2
' REIEEER S 1 30 - 90 | 30 | 6 |1
6| 4 [-|1]353 24 : 6 900 30 | 3|1
' RUAEE 31 20 - i 600 | 20 | 3| 0
' gl 3 |-]-1]4% 20 - - 600 20 | 3|1
91 11 1 8 12 600 20 1
l ord o l11] 25 | 200 | 8 | 2 18 12 7200 | 240 | 37 [ 12
i 9




5.Information about disciplines

Module name CYC | HSC/ | ComponentName Brief course description (in 30-50 words) Num | Formed
LE EC ber of | LO
credit | (codes)
s
Module of Public | GED | OC Contemporary History | Allows to classify the conceptual foundations of national history, to 5 LOI.
Sciences of Kazakhstan interpret the origins, continuity of the Kazakh state and the actual LO2,
problems of the history of modern Kazakhstan. Analyzes the LO3.
activities of the national intelligentsia in the formation of the LO12
ideology of the liberation movement and the stages of socio-
economic modernization of Kazakhstan. Characterizes the creation of
a democratic state governed by the rule of law. Evaluates the
contribution of the First President to the theory and practice of public
administration
GED |OC Phylosophy Considers the fundamentals of philosophy, identifies the 5 LO2,
characteristics of a culture of thinking, concepts such as LO3.
"philosophy," worldview, the nature and content of the concepts LO12
"existence", "consciousness", the relationship between the concepts
"knowledge" and "creativity" reveals the essence and content of the
category of the philosophy of liberty; develops the skills allocation of
the essence of philosophical problems, critical thinking, and research
skills philosophical aspects, problems and practices of knowledge.
Module of socio- GED |0OC Social and political Considers the theory of sociology, social structure and stratification 4 LOL1.
political science of society, explai_ns the role and place of polit.igs in so_ciety. The m‘ain LO{.
knowled stages of formation and development of political science, including LO3
ge . i % e
youth policy, the role of politics in the system of public life are
studied. The essence of the state is revealed, the correlation between
the state and civil society is revealed. The skills of sociological
research, analysis of socio-political information are developing.
GED |OC Cultural studies and The article considers: social and ethical values of society as a product 4 LO2,
psychology of integration processes in the systems of basic knowledge of the LO3,
disciplines of the socio-cultural and psychological module; features LO12
of psychological institutions in the Kazakh society. The skills of
solving conflict_situations in_society, including in professional

10



‘ society, are formed; the ability to correctly express and defend one's '5
own opinion, which has social significance I.
Module Socio- ] GED HSC | Ecosystem and Law The global environmental problems of our time, water resources and 5 | PO4,
Ethnic their protection, maximum permissible concentrations of harmful . POS.
Development substances in reservoirs, soils and their rational use, life safety in | PO8.
industry, labor protection management system and fire safety at | POI2
enterprises are considered. The skills for analyzing environ mental
conditions and working conditions in industrial enterprises are
developing. B

BD EC Abai Study Examines the biography and works of Abay. creativity. his Lol |
philosophical, aesthetic and social views; the history of the origin and LO2, |
formation of Abay studies, the main works of Abay scholars: LO3. |
Develops skills of analytical reading of works of art, involving the Lo12
vision of issues and identification of the main artistic means of a text.
instills a sense of patriotism and love for the country.

BD EC Muhtar Study Examines the history of the formation and development of the 3 LO 1
science "Mukhtarovedenie", the main dates of life and creative LOZ,
activity of M. Auezov, the role and significance of the works of M. LOS.
Auezov in Kazakh literature. Instills the skills of searching for and Lo12
using information about the life and work of M. Auezov: independent
research of works, analytical reading of works of art, suggesting a }
vision of issues and identifying the main artistic means of a text ‘

BD EC Actual Problems and Considers concepts, forms, features, features. meaning. and main _W

Modernization of Public | directions of modernization of public consciousness; conceepts of LO2,
Consciousness competitiveness, pragmatism, national  identity, evolutionary | o3, |
development , and new ideology. It forms the skills of preserving | Loz |
national identity, selfless service to the Fatherland, openness of i ll
consciousness, readiness for change, openness and receptivity to the 1 l
best world achievements. l \
Module of GED |OC Kazakh (russian) The development of communication skills and language skills, basic . 10 | LOL
communicative language functions, functional styles of speech, the development of scientific | LO3,
and physical and professional speech, structural and semantic analysis of scientific | LO12
Education texts, annotation, and text review are considered. The following are |
formed: the development of cognitive, communicative activities in | J

11




GED

oC

the Russian (Kazakh) language in the areas of interpersonal, social,

intercultural communication; instilling the skills of discussing |

ethical, cultural, socially significant norms in discussions, the ability
to work in a team; development of practical skills of text information

interpretation, explanation of style and genre specifics in various
spheres of communication.

GED

oC

Foreign language

The structure of the sentence; parts of speech, the temporal forms of
verbs, vocabulary of common (household and General scientific),
terminological and professional content, texts of General scientific
and professional content are considered. The knowledge of grammar
and vocabulary, history and culture of the country studied a foreign
language, the rules of speech etiquette, and the ability to talk average
complexity of the General character in a foreign language are
formed. Skills of translation of foreign technical texts of medium
complexity without a dictionary; letters required for the preparation

of abstracts, annotations. A reasoned statement of one’s own point of
view.

10

LOI.
LO2,
LO12

Physical training

The active classes in athletics: the technique of running short
distances, long jump from a place; sports and ski training: Cross-
country and strength trainingare considered. The prevention of bad
habits; control and evaluation of physical condition. physical
development and preparedness; ability to perform individually
selected complexes of health and medical physical cultureare formed.
Skills of apply insurance and self-insurance techniques when
performing physical exercises; independently set the daily load based
on the physical condition of the person are formed.

LOl
LO2,
LO3

——

BD

HSC

Professional Kazakh
(russian) language

The Kazakh (Russian) language in the communicative and discursive
aspect is considered. The basics of the profession and specialty,
culture of business communicationstudies. Formation: development
of skills of extracting the necessary information from the text, 1ts |
interpretation in educational and professional communication; |
development of the ability to establish contacts at a professional |
level, competently build communication based on the goals and"
situation of communication. Instilling the ability to creativity,

innovation, collegiality in the process of building a program of

LOL,
LO2,
LO3,
LO 12

12




speech behavior in the Russian (Kazakh) language in the field of |
professional communication.

BD

HSC

Professionally-oriented
foreign language

The distinctive features of technical English (lexical-grammatical and
phonetic)are considered; develops skills of reading technical |
literature and mastering metallurgical terms, composing sentences of
different types and translating scientific and technical literature in the
field of metallurgy and metal production. It instills the skills of
primary development of technical spoken English and the ability to
discuss the provided topics on metallurgy.

LO 1

LO2

LO3
LO 12

GED

oC

Information and
communication
technologies (in
English)

The basics of computer systems, software, methods and means of
information protection, design and creation of websites, multimedia
presentations are considered. Skills in using information resources
for searching and storing information, working with spreadsheets.
databases, using e-government and e-textbooks, various cloud mobile
technologies, and managing SMART technologies are taught.

LOI1,
LO2,
LOI11
LO12

Module of
Engineering and
Technical Sciences

BD

HSC

Higher mathematic

Elements of linear algebra and analytical geometry. mathematical
analysis and probability theory are considered. Develops the ability
of differential calculus of functions of one and several vanables,
integrals, and numerical characteristics of systems of two random
variables. Skills in applying the law of large numbers, inequality, and |
correlation moment; effective use of formulas, definitions, and

theorems in solving typical mathematical and professional
problemsare acquired.

LOLl.
LO2,
LO12

BD

HSC

Physics

The kinematics, dynamics of a material point and a solid body.

molecular  physics, fundamentals of thermodynamics, the

phenomenon of transport, real gasesare formed. Conservation laws, |
elements of special relativity, and elements of continuum mechanics |
are studied. The understanding of basic physical phenomena, |
molecular physics, thermodynamics, electrostatics, DC, magnetism, |
optics, quantum, atomic, nuclear physics are formed. Skills of lhe‘)
ability to analyze the physical situation and solve typical problems in |
physics; the use of synthesis, generalization and interpretation of
experimental research resultsare acquired.

7]

LOL1,
LO2,
LO6

BD

EC

Applied mechanics

The field of statics; conditions of equilibrium of bodies; Kinematics,
fundamentals of resistance of materials, the concepts of strength,

LO2,
LO10,

13




stiffness, fatigue, stability and deformation; the stress-strain state of |
the materialare considered. Demonstrating: knowledge of machine ‘
parts classification and requirements; performance and design |
criteria; mechanical transmission. The skills of calculating parts of |
detachable and non-detachable joints are acquired when designing |

metallurgical industrial enterprises.

BD

EC

Mathematical modeling
of metallurgical
processes

The principles of mathematical modeling of metallurgical processes
are considered, with the formation of ideas about modern trends in |
the development of methods, tools, systems of technological support |
for metallurgical production; knowledge of mathematical programs,

complex devices that allow the most adequate description of typical
tasks of metallurgical processing; skills in mathematical methods.
software tools that make it possible to analyze, model devices,
processes, phenomena of metallurgical production.

LO12

LO2,
LO10,
LOI12

| BD

HSC

Engineering computer
graphics

The computer systems, software with the development of skills in |
using information resources for searching and storing information:
working with spreadsheets, working with databases are considered.
Application of methods and means of information protection; design
and creation of websites, multimedia presentations. Skills in using e-
government and  e-textbooks, various cloud-based mobile
technologies, and SMART technology management are acquired.

LO1
LO2
LO9

BD

HSC

Standartization,
certification and
metrology

The essence and content of the systems of standardization.
certification and Metrology of the Republic of Kazakhstan are
considered. Use of normative documents of the Customs Union and
the Common economic space, regional and international standards to |
solve professional tasks. Argumentation of metrological norms and |
rules, certification schemes, Declaration of products at metallurgical
enterprises. The skills of using and applying standards to determine ;
the quality of products are acquired.

LO2
LOS
LO12

Module of
Chemical
Engineering

BD

HSC

Chemistry

The study of basic concepts and laws of chemistry is provided. |
Forms skills and abilities in the study of classes of inorganic |
substances of their structure. Demonstrates knowledge of the speed |
of chemical reactions and chemical equilibrium, redox processes that \L

oceur with substances. Demonstrate knowledge in the processes of |
obtaining metals by pyro- and hydrometallurgy methods. Forms |

LO2
LO 6
LO 11

14




e

Skills and abilities in setting and carrying out a chemical experiment,
solving problems, skills in formulating conclusions on completed
tasks.

BD

EC

Physical chemistry and
physico-chemical
methods of analysis

The physicochemical properties of binary systems, phase analysis |

studies. Thermal analysis. Composition-property diagram.
Construction of cooling curves. Determines the composition of the
metal-metal system. Eutectic points. Calculates the Gibbs, Helmholtz

energy, process rate constants. Have concepts about liquidus and |

solidus. reversible, irreversible processes. The

derivatography) forms.

BD

EC

Chemical
thermodynamics and
electrochemistry

The study of thermodynamic equilibrium in electrolyte solutions.
nonequilibrium phenomena and some of their laws is involved. The
skills and abilities in studying the basics of electrochemical
thermodynamics and electrochemical kinetics forms. Acquisition of
skills in the interpretation of the concepts of electrode potential and
the theory of delayed discharge. The results of the experiment in
electrometallurgy and melts draw conclusions on completed tasks
individually and as a team to analyze. The skills in creating
progressive electrochemical technology for the fight against
corrosion to form.

skills |
physicochemical research methods (IR spectra, NMR spectra.

LO S5
LO 6
LO 11

L©5,
LO 6,
LO 11

BD

EC

Processes and

aggregates of
Metallurgical

Productions

The basic of typical processes occurring in the equipment of
metallurgical industries considers. Formation: systematization of
knowledge’s on hydromechanical and heat-mass transfer processes of
metallurgical technology; The ability to calculate equilibrium
conditions, material balance and kinetics of typical processes of |
chemical and metallurgical technologies. The results of the
experiment and draw conclusions, while completing tasks while |
working in a teamto analyze. The acquisition of skills consists 1n |
summarizing the theory and practice of the processes of chemical and |
metallurgical industries to identity their physico-chemical and |
hardware-technological community.

BD

EC

Heat and mass transfer
processes and apparatus

in metallurgy

The laws of heat transfer under initial and boundary conditions;
principles for compiling heat balances of metallurgical furnaces;

technologies for selecting optimal refractory materialsare considered.

LO2,
LO4,
LO9

LO2,
LOA4,
LO7

15




The technological parameters of heating and firing processes, melting
processes; skills of analysis and assessment of thermal efficiency of
metallurgical plants;calculation of heat balances during the operation
of metallurgical furnacesare effectively described.

ChD | EC Heat-power engineering | The theoretical foundations of heat engineering, the mechanics of gas LO2
of metallurgical movement, heat and mass transfer in metallurgical furnaces in the LO4,
processes production of agglomerates, pellets, cast iron in a blast furnace, steel | LO6,

converters, electric furnaces, as well as heat sources in these | LO7
processes; study of the principle of operation of furnaces using |

secondary energy resourcesare considered. The skills in calculating |

the heat balance of the production of sinter, cast iron, steel and

ferroalloys; energy balance of electric furnaces are acquired. 4

rChD EC Energy Supply of The issues of improving the energy efficiency of metallurgical | LO2

Metallurgical Complex | production on the principle of using a systematic approach, the LO4,

Enterprises consideration of objects as elements of the energy economy of a LO6,
metallurgical enterprise are considered. knowledge of the rules for | LO8
the organization and use of power systems and energy sources. as
well as power equipment at metallaurgical enterprises; skills m |
working with technical and regulatory documentation; the ability to
compile accounting documentationare acquired. [

BD EC Engineering economics | The main resources of the enterprise, namely: fixed assets, valuation | LO2

and entrepreneurship methods, depreciation, depreciation, leasingare considered. Planning LO7,
and analysis of working capital, its composition and management. LOS,
Argumentation of the competitiveness of engineering solutions. It | LO11
provides for the study of the basics of business activity: the study of
the theory of business planning in the market; types of business plans |
and the purpose of their development. Building skills: planning the |
costs and results of the company's activities. Conducting technical |
and economic analysis of engineering solutions. Preparation of a |
methodology for the development of standard sections of the 4
business plan and business plan of a metallurgical enterprise.

BD EC Production The fundamental idea of the principles of effective functioning of the LO2

Management modern production management system, the development of LO7,
enterprise management technology is considered. The theoretical LO8
foundations of the management of the production activity of the
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making complex decisions in the field of production management;
mastering the methods of analysis and synthesis of the production
activity of the enterprise.

enterprise are studied. Skills are acquired: mastering the methods of 1 \
\
l
|

BD
Fundamentals of

Specialty

EC

Introduction to
Specialty

The features of the credit system of education at the university for the
chosen educational program in the aggregate of the studied
disciplines and their relationship; the importance of metallurgy for
the country's economy; characteristics of metallurgical raw materials |
of Kazakhstan, the use of metals in various industries; processing and
enrichment methods, general information about metallurgical i
processes and methods for producing metals; the main technological :
equipment of metallurgical enterprises. Skills to work with |
educational and scientific literature are acquired. ‘

BD

EC

Fundamentals of
Acadimic Writing

The genres and features of academic writing; the main types of |
scientific texts that are created in the academic environment; the |
norms and rules for creating academic texts: essays, reviews, |
reviews, term papers and theses, scientific articles, etc.; the features |
of scientific ethicsare considered. They acquire the skills to express |
their own thoughts in a scientific language, using logic, analysis, |
critical thinking, objectivity and respect for other ideas and other ::
people's texts. "

W

LO5
LO6
LO12

L,
LO2.
LO3

BD

EC

Content and language
In learning

The lexical stock of thematic terminology necessary for reading and |
translating texts of scientific and technical material in the field of ';
metallurgy; students ' development of the skills of oral presentations |
and presentations in Englishareconsidered. They are trained 1n

practical knowledge of spoken and special foreign languages for |
active use in the professional sphere. Skills of improvement and |

presentation of thoughts, understanding the content of texts and basic |

phrases and terms of the specialty in written and oral form in a |
foreign language are acquired \

BD

EC

Modern State of Ferrous
and Non-Ferrous
Metallurgy in
Kazakhstan

The main directions of development of resource base of mining and
metallurgical complex of Kazakhstan and structure of the steel
industry, as a large national complex for the production of ferrous
and nonferrous metals; national and regional development of the
metallurgical enterprises of the sector, characterized by types and

>

—

LOL1.
LO2,
LO12

LO2
LO4
LO8
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number of products, the availability of technological equipment, |
eliminating harmful emissions into the environmentare considered.
Skills of working with technical literature and the development of
scientific logical thinking of students are acquired.

BD

HSC

Educational practice

The use of knowledge in fundamental disciplines in professional
activities; study of the educational program of the specialty, types,
functions and tasks of future professional activity; characterizes
cognitive activity associated with the conscious choice of the
trajectory of individual learning; generates knowledge of the
characteristic features of industrial enterprises of the metallurgical
industryare considered.

2 LO1
LO2
LO12

S, R,

BD

EC

Theoretical foundations
of metallurgical
processes

The methods of thermodynamic analysis of chemical reactions, as
applied to metallurgical processes; theoretical foundations of the
physical and chemical processes occurring in metallurgical units: fuel
combustion, dissociation of carbonates, oxides, sulfides, chlorides;
metal recovery; refining and distillation, as well as the theoretical
foundations of the arc discharge and the physicochemical properties
of metal and slag meltsfollowing are considered. The skills of
thermodynamic analysis of metallurgical reactions; determination of
the laws of thermal behavior of substances; metal refining and

distillation calculationsare acquired.

BD

EC

Theory and Technology
of Electroslag
Remelting

The study of the theory and technology of electroslag remelting( {
ESR); the process of melting the consumable electrode in a layer of |
superheated slag in a metal water-cooled moldprovides. The ‘
influence of various parameters: the current and voltage values, the

composition and amount of slag, the composition of the remelted
metal, the type and polarity of the current on the conditions of |
crystallization of ingots is considered. Skills are acquired: analysis of l
existing ESP technologies, justification of the choice of main and

auxiliary equipment during remelting; performing technological

calculations of the ESP process, electricity consumption. ‘

LO5
LO6
LO11

(]

BD

EC

Production Technology
of Non-Ferrous Metals

The theoretical, technological foundations of processes for producing
non-ferrous metals from ore and man-made materials; describes the
characteristics and technologies of advanced domestic enterprises
producing non-ferrous metals - lead, zinc, copper, aluminum,

LO4
LO S5
LO 6
LO7
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titanium, etc.are considered.Skills ofexisting technologies analysis in |

the productlon of non-ferrous metals; substantiation of the choice of h

the main and auxiliary equipment for technological processes;
performing balance calculations of the processare acquired. J 5

BD

EC

Production Technology
of Ferrous Metals

The theoretical, technological foundations of processes for producing | |
ferrous metals from ore and man-made materials; current state,

development of ferrous metallurgy in Kazakhstanare considered. The

characteristics and technologies of advanced blast furnace enterprises

producing steel and ferroalloy products are described. Skills of |
existing technologiesanalysis in the production of cast iron, steel, y
chromium, ferroalloys; substantiation of the choice of the main and |

auxiliary equipment of technological processes; performmg

technological process calculationsare acquired.

LO 4
LOS
LO 6
LO7

ChD

HSC

Industrial practice I

The knowledge of technology for the production of metals and 4
alloysis deepened; safety measures for work in enterprises; types and ’
characteristics of raw materials, auxiliary matenals, energy, ;
product10n waste; the requirements for the quality of products and |

the main methods of processing mineral raw materials, seconda:ry
materials and production waste; technological productlon
scheduleare considered. z

LO2
LO5
LO12

Metallurgical
Processes and
Recycling

BD

EC

Enrichment of minerals

Various methods and methods of enrichment of non-ferrous. |
complex, iron ores are considered; rationale for applying enrichment; |

types of ore preparation and equipment used; various methods of
mineral processing: magnetic, gravitational, flotation, electricare |

considered. The knowledge of the physicochemical fundamentals of l
the processes of extracting components from mineral ore raw',
materials, the skills of drawing up the ore preparation scheme, |
mineral processing with the choice of method and the necessary t
technological calculation for various processing methods are 3
acquired.

BD

EC

Technology of mining
and preparation of
minerals

The study of the current state and the main promising areas of
development of mining; technological properties of rocks as an
object of development; various technologies for preparing rocks for
excavation, dumping and reclamation; about methods and schemes of
opening; development systems and the features of the development

LO5
LOS8
LO10

LO5
LO8
LO10
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of horizontal, gentle, inclined and steeply dipping depositsare
considered. Gets knowledge of the features and prospects of the
development of the raw material base of production, evaluates its
scientific significance.

BD EC Pyrometallurgical The theoretical foundations and existing technologies for the LO4
processes in non-ferrous | production of basic non-ferrous metals (Cu, Pb, Zn, Ni, Sn), as well LO5
metallurgy as the most common firing technologies in non-ferrous metallurgyare LO6

considered. The main pyrometallurgical equipment and its LO7
calculation, the preparation of technological schemes with hardware |

design. Skills to solve professional problems aimed at improving the | |

calculation of the material and heat balance of pyrometallmglca]

processes and the modernization of technological processes and the |

introduction of new onesare acquired. | 5

BD EC Hydrometallurgical The theoretical foundations and technologies of hydro-meta]]urglcal LO4
processes in non-ferrous | processes leaching, liquid extraction, ion exchange, precipitation and | LO5
metallurgy crystallization of metal compounds, including radioactive from | LO6

aqueous solutions; technological operations of hydrometallurgical | LO7
production in non-ferrous metallurgyare considered. Skills in |

calculating the material balance of the production of non-ferrous, "

rare, radioactive metals; conducting hydrometallurgical processes |

aimed at improving and modernizing the existing equipment of |
hydrometallurgical processesare acquired.

BD EC Materials Science in The relationship between the composition, structure and properties of | LO3
Metallurgy various materials used in metallurgy, methods of directed influence | LO6

on the structure and structure of metals to give them the desired a LOS8
properties are considered. Regularities of the formation of the1 LO11
structure of metals and alloys, with the processes occurring at the |

deformation and destruction of metals; determination of the structure |

and properties of metals and alloys. The knowledge theoretical

foundations of materials science, construction of the cell of the 5

crystal lattice of metals; skills of metallographic analysis areacquired.

BD EC Metal Science and Heat | The study of the relationship between the chemical and phase LOS
Treatment of Metals compositions, crystal structure, structural state and properties of LO6

metals and alloys, as well as their behavior under the influence of LO8
various external influences; the study of new technological processes LO11
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|

of heat treatment of metals (annealing, quenching, tempering) 1s

considered. Knowledge of the theoretical foundations and technology "
of heat treatment of metals; operating conditions and material |
selection; skills of metallographic analysis are acquired. |
ChD | HSC | Industrial practice 2 The features of production technology; characteristics of raw | 6 LO2
materials, main and auxiliary technological equipment; norms of the | LO4
technological regime of production; requirements for the quality of | LO6
products; ecological problems; knowledge of safety measures, | LO7
industrial sanitation; technical and economic indicators of |
production; provides for participation  in commissioning, |
development of pilot industrial and industrial technological | ;
regulationsare considered. f
ChD EC Recycling-Technologies The problems of organizing waste-free technologies, ~classification. LO5
in Non-Ferrous characteristics of waste in non-ferrous metallurgy, the technology of recycling | LO6
Metallurgy the pfocessing _of slag, sludge, tailings, _dust, cakes, scrap, other—waste usmg : LO7
chemncql, physpal_, biological technologxgs; the possﬂ?illty_of using waste i { LOS
related industries is being considered. Skills are acquired in the selection of ‘
equipment and technological modes for the complex processing of industrial ‘ LO10
waste and secondary raw materials. ‘
ChD EC Recycling-Technologies The effective methods of the creation of technologies for processing 7 LO5
in Ferrous Metallurgy technogenic and secondary raw materials of ferrous metallurgy (slag. dust. coal | LO6
waste, (;inder, sludge, etc.); analysis of the complex technologies used for the | LO7
processing of secondary raw materials, including the scientific substantiation of | A 1LO8
its rational use are considered; determination of the composition of raw ‘
materials, finished products, industrial products are considered. Skills of . LO10
equipment selection and engineering calculations for complex waste processing
are acquired. ‘
ChD EC Metallurgical The complex of physical and chemical measures and studies 1s | LO4
Examination of raw considered: the structure and properties of raw materials, products, | LOS
Materials, Products and | waste; technological processes that allow monitoring at vanous | | LO8
Waste in Non-Ferrous stages of obtaining, processing and refining non-ferrous metals and LOl11
Metallurgy alloys, ensuring the quality of metallurgical products. Product | 3
compliance with the requirements of regulatory documents (STST, |
ST RK, TU, standard of the enterprise SP) . Acquisition of skills in |
the use of various research methods (physico-chemical, mechanical). ‘
ChD EC Metallurgical The complex of physical and chemical measures and studies is LO4
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LO5

Examination of raw considered: the structure and properties of raw materials, products,
Materials, Products and | waste; technological processes that allow monitoring at various | LO8
Waste in Ferrous stages of obtaining, processing and refining ferrous metals and | LO11
Metallurgy ferroalloys, ensuring the quality of metallurgical products. Product |
compliance with the requirements of regulatory documents (STST,
ST RK, TU, standard of the enterprise SP) . Acquisition of skills in
the use of various research methods (physico-chemical, mechanical)
BD EC Planning, conducting The methods of organizing and carrying out research work; the LO6
the Scientific Rresearch | effectiveness and scope of various research methods are determined: | LO7
Fundamentals of Works calorimetric, x-ray phase, I[R-spectrometric, DTA method, LO10
scientific research thermodynamic and kineticare considered. Skills in carrying out | LO12 !
thermodynamic modeling of kinetic and applied research of | i
metallurgical processesare acquired. E |
BD EC Basic research methods | The basic principles of conducting experimental research, the ; 5 LO6 |
in metallurgy foundations of classification, physical and mathematical modeling. | LO7 |
the methods of a scientific experiment using mathematical modeling ‘ LO10 |
based on the basic laws of natural science; experimental statistical | Lo1z |
methods for processing experimental data; methods for stochastic | f
description and analysis of physical and chemical features of | !
technological processesare considered. Skills in solving problems of |
optimizing the technological parameters of the metallurgical | ,
processare acquired. i |
ChD EC Designing Preparatory | The development of the following objects of the non-ferrous LO4 |
and Main Shops in Non- | metallurgy plant: workshops, departments, sections, with the study of | LOS |
Ferrous Metallurgy materials for the purpose and composition of the plant, the design LOS8 E
capacity and productivity of production shops and auxiliary sites: the | LOS "
service for ensuring the current production and shop economyare ‘
considered. Skills of designing lifting and transport, thermal and |
mechanical equipment of metallurgical workshops and sites: 5
structural calculations of furnaces and strength calculations of |
machines are acquired. tl 5
ChD EC Designing Preparatory | The development and documentation of the main and anxiliar_v] LO4
and Main Shops in objects of ferrous metallurgy: blast furnace shop, electric furnace LOS
Ferrous Metallurgy shop, converter department, continuous casting section of metal, LO8
rolling department are considered. The skills of designing hoisting- LO9
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and-transport, thermal and mcchanicélhédaiﬁ'rfgﬂt_ of metallurgical
shops and sections, design calculations of furnaces. strength
calculations of machines are acquired.

Metallurgy of
Non-Ferrous and
Ferrous Metals

ChD

EC

Metallurgy of Precious
and Heavy Non-Ferrous
Metals

The stages of development of metallurgy of precious and heavy non- |
ferrous metals, the forms of their presence in the raw materials and |
the general principles of extraction of precious and heavy non-ferrous |
metals from ore and secondary raw materials are considered. |
Industrial technologies for producing gold, silver, zinc, lead, copper, !
and nickel. The students acquire skills in analyzing existing }
technologies for producing precious and heavy non-ferrous metals; |
skills in calculating and compiling material and thermal balances.

|
|
|
|

ChD

EC

Technology of
Converter Production
and Continuous Casting
of Steel

The theoretical foundations of metal oxidation in the converter |
process; mastering the technology of converter steel production: | 8
purge periods, bulk materials additive modes, slag formation in an |
oxygen-converter bath; study of the principle of operation and |
thermal mode of the converter; prospects for the technology of
smelting various steels by continuous methodsare considered. The |
skills of calculations are acquired: on the conversion of metal and |
heat balance; design dimensions of the converter, continuous casting |
machines (CCM). '

LO5

LO6

ChD

EC

Metallurgy of
Refractory and
Radioactive Metals

Physical and chemical bases and technologies for the production of |
refractory metals (tungsten, molybdenum, rhenium, niobium.
tantalum, titanium, zirconium, vanadium, tellurium); methods for the |
production of chemical compounds of refractory metals from ore and |
secondary raw materials; theoretical foundations and various ;
industrial methods for the production of radioactive metals: methods |
for the enrichment, separation and purification of radioactive metals |
with an effective selection of methods and disposal of industrial |
waste. Prospective developments of the uranium industry in |
Kazakhstan; Skills of analysis and evaluation of the technology for t
obtaining refractory and radioactive metals from indigenous ores and 1 8
industrial products; skills of technological calculations are acquired. |

ChD

EC

Metallurgy of
Ferroalloys and Direct
Iron Production

The theoretical foundations, regularities and technologies of |
electrothermal smelting of large and small ferroalloys: ferrosilicon,
ferrochrome, ferrotitane,  ferromanganese;  fundamentals  of ‘

LO5
LO6
LO7
LO8

LOS5
LO6
LO7
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metallurgy for direct production of iron (sponge iron from metallized |

LO3
pellets; iron in fluidized bed reactors; iron in rotating furnaces; high-
temperature iron from cast iron.)are considered; Skills are acquired:
calculation of the composition of the charge, material and thermal |
balances, calculation of electricity consumption; selection of basic
equipment.

BD EC Light Metal Metallurgy | The composition of natural raw materials for the production of light LO5
metals: aluminum, magnesium, titanium, beryllium, lithium, LO6
rubidium; technologies for the industrial production of light metals LO7
from various ores: electrolytic methods, chlorination and reduction of LO8
light metals, as well as alloying and refining of metals and alloys. |
The skills of analysis and evaluation of the technology of obtaining |
light metals from ores and industrial products are acquired; skills of |
technological calculations: material and thermal balances. ‘ .

BD EC Technology and The fundamentals of rolled products production technology; with the | LO5

Equipment for High- choice of rolling schemes, equipment, determination of processing ‘ LO6
Grade Rolling and modes and methods for calculating rolled products parameters; | LO7
Foundry Production theoretical foundations of foundry production, mold-metal | LO8
interaction, casting properties of alloys; technologies for the |
production of castings from gray and ductile iron, steel castings. non- |
ferrous metals; promising areas of special casting methodsare |
considered. Skills are acquired: calculation of the material balance of |
the technological process of rolling and casting of blanks; design |
calculations of rolling and casting equipment. E
BD EC Basic equipment of The materials on varieties and features of non-ferrous metallurgy | LOS
Equipment of non- non-ferrous metallurgy | equipment; general characteristics of metallurgical processes for | LO6
ferrous metallurgy processes various types of equipment necessary for the implementation of‘l LO9
factories production processes in non-ferrous metallurgy: shaft furnaces, the | LO10
main types of converters and their calculation principles, KIVCET,
Vanyukov furnaces, electrolysis process equipmentare considered.
The skills for calculating fuel consumption, the main overall
dimensions of furnaces, devices and auxiliary equipmentare acquired.
BD EC Metallurgical The study the structures, various characteristics and features of the LOS
Equipment and main metallurgical equipment (melting and roasting furnaces, LO6
Machinery converters, hydro - and electrometallurgical units, continuous casting LO9
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1O10

metallurgical equipment and machines are considered. Skills are
acquired: calculation of fuel consumption; calculation of tIr_le desngn
dimensions of the main and auxiliary equipment, metallurgical units

and machines.

machines, rolling equipment, dust and gas cleaning systems, etc)is |
planned. The basics of rational operation and modemnization of |

The thermal furnaces, pyrometallurgical units used in non-ferrous

resourcesare being deepened. Production skills for independent work, |
data collection for graduation qualification work or basic data for |
research workare formed. Acquisition of skills for generalization, |
analysis, adjustment of the collected material necessary in the future |

when completing a thesis or project. |

ChD | EC Design of non-ferrous
metallurgy furnaces metallurgy; design and operating principle of shaft fumnaces,
operating principle and design of rotary rotary kilns, fluidized bed |
furnaces, design of an autogenous smelting furnace, design of a,f
bathtub for aluminum anodic smeltingare considered. Skills of |
designing and calculating the geometric parameters of the main |
equipment, of the auxiliary furnace system; of calculations of |
electrical and thermal powerare acquired. 5
ChD EC Construction of Considered: methods of steel production; technologies of the oxygen- |
Converters converter process; designs of various types of converters with the
study of the main and auxiliary components: a support ring with | LO9
trunnions, support units and frames, a mechanism for tuming the : LO10
converter and lances with a system of attachment and movement r
Skills are acquired in calculating: the design dimensions of the 1
oxygen converter, the geometric parameters of the vertical and
horizontal converters, the value of the thermal power. '
Module of BD EC Subj.es:ts on the . Additional educational program (Minc_;r) (minor) - a set .of disciplines and 12 T LO5
Acaquisifion of Additional Educational (orzimpdulzs andfother t(ﬁ)_e_s of educational _work. determined by learners I LO6
Sew Probcssional Program study in order to form additional competencies. : LO7
Competencies | LO8
| LOI2
Module of total ChD [ HSC | Pre-degree or Industrial | Knowledge’sof production technology, characteristics of apparatuses . 8 LO4
certification Practice and equipment; the norms of the technological meode, the LO6
consumption of raw materials and matenals, energy, labor LO7
LO12
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e

Writing and Defending a Practical skills carrying out of analytical review and patent search; 1.0A

Thesis, a Graduate Work | independent choice of ways to improve existing technologies and LOS

or Preparing _a“d Passing a | technological processes;carrying out calculation and graphic works in LO7

Comprehensive Exam order to ensure high quality of products; selection of measures for LO9
Jabor protection, technical and economic assessment of the LO11

effectiveness and feasibility of the work (project), presentation and
protection of the work (project) are formed.
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PEILEH3HSI
Ha 06pa3loBaTe/bHYI0 NPOrPpaMMy
6B07220 - «MeTaaayprusi»
IOKY um. M. Ay»iosa, r.llIbiMkenT

OcnoBHas aesreabHocth TOO «Ferrum-Vtor» cpsiaHa € MPOM3BOACTBOM
\MEKOCOPTOBOINO METaLJIONPOKATa pasiMuHOro paMepa ¥ HasHadeHHA. [ 1aBHBIM
KOHKYPEHTHBIM [PEHMYLUECTBOM H BH3HTHOM KapTOYKOH TOO «Ferrum-Vtor»
gBISeTCS  BBICOKO€  KauecTBO  IPOAYKIMH,  OTBe4arollee TpeboBaHHAM
\EXTOCYIaPCTBEHHBIX CTaHIapToB. KoMnaHHs cOCTOHT B peecTpe oTe4eCTBEHHBIX
rosaponiponsBoauteneii  ®HB  «Campyk-KaspiHa», a  TaK&e ABIAETCA
odHIIHATLHBEIM MOCTaBIIMKOM "0Cy/1@pCTBEHHOTO MaTepHabHOrO pe3epBa MUC
PecryOonuku Kasaxcran. KommaHua UMEET perHOHa/IbHLIC [pe/cTaBuTeIbCTBE B
rr. Amvatel, Hyp-Cynran, B 3anazHoM Kasaxcrtae, [pe/ICTaBHTEIBCTBO B
TypKMeHHCTaHe. SIBIssCh OJHHM W3 BEAYIIHX [POMBIILJIEHHBIX npeAnpHATHA
TypKkeCTaHCKOH  00JIacTH, KOMIIaHHA paspabaTbiBaeT M  pealH3yeT pAd
HHBECTHIIHOHHBIX IIPOEKTOB, crroCOOHBIX 3HAYUTEIBHO MIOBBICHTE
TPOH3BOICTBEHHBIA MOTEHIKANL, KaK PErHOHa, TaK | PecImyOJHKH B LIETIOM.

Obpa3oBarelibHas IIporpamMMa 6B07220 - «MeTaLulyprasa» pa3paboTaHHasd
[ITIC xadeapbl «MeTaLlypris», Mpe/HasHaueHa i oOydeHns OakataBpoOB IO
HaNpaBJIeHUIO ITOJINOTOBKH - TEXHHKH H texHoJIOrMH, Ha 2021-2022 y4eOHBIH roa.
Jlappas ~ [porpamMma - HampaeieHa  Ha [IOArOTOBKY  BOCTpPeOOBAaHHBIX,
KOHKYpPEHTOCIOCOOHBIX KalpoB ULA MeTaJULyprH4ecKOH OTpaciH PecnyOIHKH
Kasaxcrad. B FOKY uM.M.Ay330Ba IOAT0OTOBKA OCYLIECTBIIIETCS B COOTBETCTBHHE
¢ moTpeOHOCTAMH pBIHKa Tpyaa M OpHEHTHpOBaHa Ha [PHOOpPETEHHE
o0ydarommMHcs NpodecCHOHANLHRIX KOMIeTeHIMH, YCTAaHOBJIEHHBIX C YHYE€TOM
NepcreKTHBHOTO pa3BUTHA MeTauTyprudeckoi orpaciu. B 3HA4YUTEbHOH CTelleHH
peanu3als [POrpaMMbl OpHUEHTHpOBaHa Ha obecrieyeHHe NPOU3BOACTBEHHBIMH
KagpaMH B obylacTd MeTaJllypruH. [Ipy ¢GOpMHPOBaHHH BApDHATHBHOH YacTH
B [eJAX KOHKpETH3aluu H JIOTOJHEHHA Habopa KOMIIETEHLIHH
0cOBGEeHHOCTH phIHKA TPYIa, 3alpochkl paboTonaTeeH,
MHEHHs BeylHX CIelHalHCTOB MeTaJUlyprudeckoi orpacian Kasaxcrana.

ConepxaHue 06pa3oBaTebHOM  NPOTPaMMEl  OLMCBIBACT  CNIRAYIOLIHE
pasznensl: Macnopr, pe3yJIbTaThl obyueHHs, KOMIETEHLMH BBIIIYCKHHKA, 00BeM
OCBOCHHBIX KpEIUTOB B pa3pesc momysieit OIl B KasaxCTaHCKHX Kpeautax KZ,

KOMIIOHEHTHl MOYJIA, CBE/IEHHA O HCLIHIUIMHAX.
«Cpenedus O JIUCLIMIIIIHHAX», IHHUCIHITIHHBI OIIHCAHEBI B

nporpaMMbl
BBIITYCKHHKA OBLIH yHTCHPI

B pasnene
cOoTBeTCTBUH ¢ OOHOBJIEHHBIM y4qeOHhIM IIIaHOM o0pa3zoBaTenbHOH MPOrpaMMEI
6B07220 - «MeTtajutyprus», TAC 1I0Ka3alibl HAMMEHOBaHHE MONYJA, LMK,
HauMeHOBaHHE KOMIIOHCHTA, KpaTKOe OMHCAHHE JIMCUMIUIHH, KOJIHYeCTBO

MHpYyeMbI¢ pe3yJIbTaThl o0y4cHHA.
Jlns KayecTBEHHOH LOIOTOBKH CIICLLHAIMCTOB, ClIOCOOHBIX OpraHH3OBaTh

paboty B 00JaCTH MeTaJ1yprHH, CRA3AHHOH C IIDUMEHEHHEM CPEJICTB H METOOB

NOOBIYH U nepepa6OTK]’l MHHEPAIBLHOIO H BTOPHYHOI'O CbIpbs, C MNOJIYYCHHCM
ynpaa.uermﬂ BO BCeEX ccpepax METaJl/Iyprui4ecKoro

KpeaUTOB U Qop

Me'ra.rwonpo,uyxuun , A



npoN3BOACTBA, B yuebubie 1iyay,, Ol 61
hopMBI OOYHUEHUs) Gy BHECCH b 1y ‘()H()722
ITo PeKOMeHraImn MO Pl?milc
KOMIETCHIH - Kaszaxcrayy g pasjie L
sxoHomuke Kazaxcrayg llpcilnai* hr
KOTOPBIX ((P@L[Hl(ﬂlfll-lF-'I‘ex[.l()“m
00pa3zoBaTENbHOM’ lporp
TEXHOJIOTHH B
MeTaJTYPIUn.
[lo wuroram peitrunra

U «Meramiyprusi» (ouroit nonHowH
MCIUIIMHEI,
BLIXOJIoM  Atjtaca nonkix npodeccuit U
’ lOPHO—MC'ramepm'-Jccxuﬁ KOMIUIEKC B
‘Ell() 'CS HoBble 11podeceuu MeTajlypruu, OfHa U3
s ”03:::‘%&” B yueOuniit 1sian. Takum obpasom B
KBETHON Mergn :c}lbl HOBBIE  JIMCIIMIIIMHBL: ((PCLU/IKJIHHF:
AYPTUMy, - «Perknunr-rextonoruy B YepHOi

exomenziammy HITIT «A obpazosaresnupx nporpamm By3oB 2020r
J | «ATameken» akcnepramu MPe/UIOKCHO BBECTH ClEAYFOLIAE

e, Mevsm 2, T2 yisoa: oot

8 Kasl OKCIepTusa CeIphs, NPOJAYKTOB U OTXOAOB B
[BETHOH MBTMHYPFH?», «Metainypruveckag JKCIIepTH3a ChIphs, MPOAYKTOB M
OTXOMOB B HCPHOM  MeTaulyprum», «DueprooGeciieyenne MpeAnpHATHIA
METAJIIYPTHIECKOTO KOMILTeKca», «MeraluloBeneHHe H TepMUdecKas o6paboTKa
MeTalioB»,  «Meramnyprudeckoe obopynosamme M MamuHb». HoBbIe
AUCLHUIUIMHEL BBE/ICHEI B y4eOHBIH IUIaH W ONKMCAHBI B JAHHOM 06pa3oBaTeIbHOM
[IporpaMMe Ha OCHOBaHMHU MpoToKoJ1a 0OHOBNecHUs OIT akazeMUuyeckoro KOMUTETa
Ne5 o1 26.02.2021r.

B 1nenom JagHas ofpasoBaresibHas IporpaMma OXBaThIBaeT BCe
HallpaBJIeHUs IIOATIOTOBKM 0aKanaBpOB METAUIYPrHH U II03BOJIIET CYIIECTBEHHO
yrnyouts 3HaHus B YHIIK, Ha npaxkruke. PeuneHsupyemas nporpamma
IpegocTaBigeT ©OakajaBpaM BO3MOXHOCTh TPHOOPECTH KOMIIETEHIMH IO
WHHOBAITHOHHBIM TEXHOJOIHSM B 00J1acTH LIBETHOM M YEPHOH METAINTypPrHd U B
NanbHeHIeM  [PUMEHHTh CBOM 3HAaHHS  HEINOCPEACTBEHHO IpH paboTe B

Pa3IMIHBIX OpraHU3aluAgX.
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TPaCIH Pecnyg KOHKYpeHTOCnOoco6HbIX  KafpoB  UIs

YOlukn Kasaxcran s HAO IOKY uM.M.Aya308Ba
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00pa3oBaTenbHol IpOrpaMm; P OOTBETCTBHsI CTPYKTYypbl MOIYJIbHOM

TpeboBaHMsM FOCYIIapCTBeHHo 0 cneunansHoctd  6B07220-Metantyprus
o6pasoBanus. Obpasosaiers T0  obpa3osarensHoro CTaHJapTa BBICIIETO
OCHOBE KOMIIETEHTHOCTHO Hajl mnporpamma 6akanaBpuata paspaborTaHa Ha

- " F0 moaxoma, moctpoena CTPYKTYpa pacrpeaeieHus
MOZyner. Takol nomxon naer BO3MOXHOCTb JUISl BBIAENEHHAKOMIIETEHIIMHA 10

SABCPLICHMM KakII0ro sranma ofyuerus (kypca, cemectpa). PaspaboTumkamu
3aflaHbl obsA3aTeNbHble K TIPO/IBMHYTEIE YPOBHU (OPMHUPOBAHUS pPE3YILTATOB

obpasoBaHus 1 KOMIETCHLUH CTy[ieHTa 1O 3TamaM OCBOEHHMS 00pa3oBaTeIbHON
IPOTPaMMEL.

OCYIECTBISCT Y

OPHCHTHPOBaHa g
KOMINETECHLUI,

Hensto OIT sBnstercs moaroroska BBICOKOKBaITM(HUIIUPOBAaHHEIX 0aKaIaBpoOB,
00NaJaloUX KadyecTBEHHOM IPOQECCHOHABHOM IMOATOTOBKOH, CIOCOOHBIX
aHaJIM3UpPOBATh, PELIATE IPOU3BOACTBEHHO-TEXHOJIOTHUECKHE, HCCIIEA0BaTEIbCKHE
3a[a94 B 00J1aCTH METAJUTYPryH LBETHBIX H YEPHBIX METAILIOB.

Cpok obyyenus noobpasoBareibHOM mporpamme6B07220 - "Mertammyprus”
cocrasiseT 4 roaa, oobemoM 240 kpenura (KZ).

s moctrkeHHs Leiledl B oOpa3oBaTelbHOH IporpaMMe 3allIaHHPOBAaHO
U3y4YeHHUE CIHELMAIBHBIX JUCLMIIAH B COYETAaHMH C Hay4yHOH padoToH,
NPOM3BOACTBEHHOH  IIPAaKTHKOM ¥  BBIMOJHEHHEM  BBIYCKHOH  paGoTHL
O6s3aTenpHas 9acThb NpoGecCHOHaNbHOM  06pa3oBaTeNbHOW  NpOrpamMMEL
HampapleHa Ha  (OPMHDOBaHHE  YNPaBICHYECKHX,  KOMMYHHKATHBHBIX
KOMIIETEHIIMI, COCTOAIIMX U3 YMEHHs IUIAHMPOBaTh M OPraHW3OBHIBATh paboTy
KOJUIEKTHBA, HCIIONb3ysS COBPEMEHHEIH MEHE/UKMEHT W MNPHHIHIEI JEN0BOro

’ ~
OGLICHHs; AaHalu3a M KOHTPOJS  MPOM3BOACTBEHHOH  NEATENBHOCTH
nonpaane,neﬂnz' obecriedeHUs coboneHHe TpeOOBaHUH 0€30M1aCHOCTH W OXpaHBI
?
TpyAa, IIPOMBILIEHHOH 6ezonacHocTH. Hapsamy ¢ 3TuM nporpamma obecreyuBaet
NOBBILIIEHHE 0OPa30BaTENBHOr0 ypOBHA IO HHOCTPAHHBIM A3bIKaM.
BapuaTtuBHas 4acTb 06pa30BaTEIbHOH IPOTPaMMbl  JaeT BO3MOXHOCTH
[OArOTOBKH OyIyLIMX BBIMYCKHHKOB 3a CYeT
paclmpenus W yriayOneHus TOL
[eTeHLHH, O00eCrneYnuBaloLIMX  KOHKYPEHTOCIOCOOHOCT
¢dopmupoBaHHus  KOM ’
cTBUY ¢ TpeOOBaHUAMH PBIHKA TpyJa.
BEIITYCKHHMKA B COOTBET 3
MIIETeHLMH T03BOJIAT BBINYCKHHKAaM 06pa3oBaTeNbHOM
CtopmMupOBaHHBIE KO
npoeCCHOHANIBHYIO IEATENBHOCT HA MPEIpPHATHAX

OCYILIECTBIIATE
UpORPANNEL B €XXHBIX OTPacifX NPOMBILIIEHHOCTH.

MeTasLTyprudeckos oTpacia 1 cM




B OIl nonHoCTBIO onucans: 1

aLIYCKHHUKA, 06BeM ocBoe acrnopr, pesynsrathl 00y4€eHHA, KomrIeTeHLIH

’ HHBIX KpeauToB B Ka3 « KZ, cseneHus O
ﬂncuunnuﬂax. B rnacnopre pa i : %
qo/DKHOCTEH, & TaK PACKPLITHI LeTh M 3a11a4H, MepeeHb KBanHuKali ¥
ﬁm‘nvcxnuxa' [pn ¢ KE MOKasaHa  KanHQUKaUHOHHAA xapaKTepUCTHKa
-m;\-wem'sauuu ' OPMHPOBaHWK BapHaTUBHON YacTH nporpamMMbl B neyiax
hf‘oﬁgmocm l)lﬁononneum Habopa KoMrieTeHL Ui BbIMYCKHHKE, GpUTH yUTEHBI
ot PbIHKA Tpyna, 3anpockl paGoromarened, MHEHHA BedyLIMX
Lneul'rllaﬂHCTOB METaJITypruyeckoit orpaciu Kasaxcrana.

.porpagma OPHEHTHPOBAHA Ha NprobpeTeHHe 00y4aroMH [IpaKTHIECKHX
HABBIKOB PAOOTBI M Ha TECHYIO CBA3b Ipolecca obyyeHHs C HpOHZBOﬂCTBeHHbIM
ONBITOM, JUIS Yero B Hel MpefycMOTpeHa NpOH3BOACTBEHHAA npakTHKa Ha
COOTBETCTBYIOLUM MPEANPHUATUH M HayYyHas CTaXKHpOBKaA.

Ha OCHOBaHMH TNpPOBENEHHOH OKCIEpTH3bl CUMTaeM, HTO CcTpyKTYpa H
comepkaHue  oOpa3soBaTeNBHOM  MpOrpamMbl 6a1<ana13pna'ra6B07220 i
«MeTaTypras»MMeeT HalpaBIeHHOCTD Ha yZIOBJIETBOPEHHE myrpeGHOCTei’i pBIHK2
Tpyna U paboTonaTeneq.
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